APPENDIX L

MODULAR HYBRID PIER PRELIMINARY CONSTRUCTION COSTS

Attached on the following pages is a cost estimate based on the current preliminary

design of the Modular Hybrid Pier. The costs are presented for a baseline case, a low
range case and a high range case. The low range is about 83 percent of the baseline

cost and the high range is about 120 percent of the baseline cost.

In most cases any assumptions made in the estimates are given in the background
material supporting the estimate. QOutside estimators were involved in providing
some of the cost estimates.

Concrete Technology Corporation estimated the floating modules FOB their yard in
Tacoma, WA, Their estimate is the high range cost given for the Structural
Concrete Module Costs. Concrete Technology Corporation has a graving dock and
has experience of having constructed a number of projects of similar scale to the
MHP.

Manson Construction provided estimates for module to medule joining and for the
consiruction of the on-site mooring structures. Their estimates are the high range
costs Tor both the Module to Module Joining and the MHP Mooring Costs. Manson
was the general contractor for the floating portion of the Ford Island bridge.

Ed Blessing, and marine cost estimating consultant, also estimated the mooring
construction cost. His estimate is the low range cost for the MHP Mooring Cost.

Vansant and Gusler provided the mechanical and electrical utility estimates. They
have significant cost estimating experience from the design of utilities for many
Navy piers.

It should be noted that all of these cost estimates are based on concept level designs
and that the material quantities involved are preliminary estimates.

When comparing costs with recent Navy pier construction it is important to adjust
the costs for location, as construction cost factors differ significantly across the
United States. A listing of Location Construction Cost Factors from Means 2000 is
provided on the following page.
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CONCRETE =

August 10, 2001 [ECHNOIOGY =

CORPORATION

Mr. Michael W LaNier innovation and Quality Since 1981

Vice President
BERGER/ABAM Engineers, Inc.
33301 Nioth Avenue South
Federal Way, WA 98003-6395

Re: Modular Hybrid Pier Concrete Module Costs
Dear Mike:

I Iooked through the package you sent last month to Millard’s attention and applied our
previous cost experience to the quantities in the package. The following teble contains
the cost items and prices that I came up with.

1 reformatted some items to match more closely the way we account for costs at CTC.
Specifically, the graving dock rental is spread throughout all elements. Also, T added the
pilaster concrete as a separate ling item. CIP keel and deck concrete items contain all the
costs for assembling the walls in the graviug dock, plus the post-tensioning costs and the
cost of materials for joining the modules together (but not the labor and equipment). I
added precast decks as a separate line item and assumed that the pontoon decks would
contain equal quantities of CIP and precast concrete.

The prices include the cost of 130 pef lightweight concrete. There is no cost included for
mild reinforcing, but placement cost is included. My understanding is you will obtain the
cost for stainless steel reinforcement and 1nclude it 1n the total.

ltemn CY |MHP Unit Prica Totai

Graving Dock 0
CiF Keel _ 340 %$1.451.30 $1.364 222
CIP Deck 1280 $1,451.30 $1,857.664
PC Decks 1280 $465.30 $585 584
Ext Walls 549 $551.30 $302.654
int long walls 657 $525.30 $345 122
Int trans walls 279 $525.30 $146,559
End Walls 210 $1,116.30 $234,423
Pilasters 165 $2,375.30 $391,925
Cone Stairs 50 $800.00 $40,000
Conc @ moonng 130 $900.00 $117.000

5540 1974 $5,395,162

W 4 =41, 520,649

Manufacturers and Constructors of Presiressed and Precast Concrete
1123 Porl of Tacoma Foad - PO. Box 2259 « Tacoma. Washinglon, USA $8401
Tacoma (2532) 383-2545 » Seanle {206) 224-9511 + Facrimile (25]) 572.9386 - Engineering Facsimiis (253) 383-2012

186 2881 14:26 2Ue5739386

PAGE . EBZ
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1 looked at the towing costs included in the package and 1 think they may be a little
higher than necessary. I do not have a good first hand grasp on sizing of tugboats, but a
4,000 hp tug is $325/hr ($7,800/day) rather than $10,000/day. Also, I am not aware of a
large mobilization cost for tugboats, other than standby time and “deadhead” time if a
round trip included with no backhaul.

Mike, I hope this information helps your efforts for now. If you have any questions,
please give me a call

Sincerely,
CONCRETE TECHNOLOGY CORPORATION

Gary R. W/lson
Sales Mahager, Marine and Heavy Const

¢¢. Millard Barney, Larry Norton

AUG 18 e8] 14:26 ZBB3 739385 PRGE.YES
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Concrete Weight & Reinforcement

Reference dwyg: 5-4,5-6,5-8 [SLABS, WALLS - CONCRETE]
8-8, $-9, 5-10 [MOORING ARFA]
$-19,5-21,8-22,5-24 [P/T for SLABS & WALLS]

Note: 1) Concreie (CY) and Reinforcement (1) are roundup to 10s.
2) Concrete Quantities are based on the Draft Cailculations
3} $.5 Reinf. Quantities are based on the preliminary Design
(Reinforcements are not specified in the dwg.)

Keel Slab
concrete (CY) 25202 CF 940 CY
5.5 Steel (Ton) 50 kips 307
P/T (Ton} 155 kips 80T
Service Deck (include Crossover)
concrete (CY) 20542 CF 770 CY
5.5 Steel (Ton) 38 kips 207
P/T (Ton} 97.5 kips 50T
Service Deck {composite deck)
Operation Deck
concrete (CY) 48250 CF 1790 CY
5.5 Steel (Ton) 85 kips 50 F
PIT (Ton) 273 kips 40T
Exterior Long. Walls
congrete (CY) 16333 CF 610 CY
5.5 Steel (Ton) 163 kips 90T
P/T {Ton) 29 kips 207
interior Long. Walls
concrete (CY) 19624 CF 730 CY
5.5 Steel (Ton) 192 kips 1007
P/T {Ton) 0 kips 0T
Trans. Walls
concrete (CY) 8104 CF 310 CY
s.s Stesl {Ton) 52 kips 307
P/T (Ton) 20 kips 07T
End Walls
concrete {CY) 5615 CF 210 CY
5.5 Steel (Ton) 40 kips 207
F/T (Ton) 13 kips 107
Mooring
concrete (CY) 3460 CF 130 CY
5.5 Steel (Ton) 35 kips 27
Stairs
concrete {CY) 1276 CF 50 Cy

5.5 Steel (Ton) 13 kips 107
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AU L2 Juldl et lyd cUo/ndnod> MANSON CONSTRULTLION LU #acol ¢ UL/ UL

5200 EAST MARGINAL WAY §. - SEATTLE. WA 98134 -+ (205; 762-0830
| ANSUN MAILING ADDRESS. B O BOX 26087+  SEATTLE, WA 92124.0067
WA CONTRACTOR'S LICENSE #MANSOCC032M1 - FAX (206) 764-8595

Memorandum

To: . ;M;éf:iéﬁl’li}&ni.ér,'Berger/ ABAM Engineers

From: Bill Shorey, Manson Construction
Rel®  Modular Hybrid Pier, U.S. Navy

Per your request Manson Construction has completed a preliminary cost estimate for the
module integration and the mooring dolphin elements. The documents used for this
estimate are the text and drawings included in the Phase 2 Preliminary Design Report for
the Modular Hybrid Pier.

Due to the preliminary nature of the drawings some interpretation was done¢ to develop
the cost of the two elements of work. The breakdown of these costs is as follows:

SAY S626 oF MATL

Module Integration; L l&(:(.’ s oTe. mm$
Materials {Per Joint): W2 $180,000 - 270,00 B0 SO,
Labor, Equipment, Supplies & Subs (1¥ Joint): $486,000 G&b oo

Labor, Equipment, Supplies & Subs (2" or 3 Joint): ¥ 2. $324,000 %524-200

200
Total Cost to Integrate Modules = $1.674,000 #‘ L%q,‘ Q@gj} @ Ugé

The lower cost to integrate the 2" and 3 joints is duc to the revse of provisions and
supplies on the following joint integrations.

Meooring Piers:

Materials (Per Pier): $585,000
Labor, Equipment, Supplies & Subs (1% Pter): $1,650,000
Labor, Equipment, Supplies & Subs (2" Pier): $1,150,000

Total Cost for Two Mooring Plers = $3,970,000
The jower cost for the second pier is due to the reuse of provisions and supplies.

The mooring piers will be very difficult to construct. Dewatering the cofferdam is not
practical with the procedure as shown on the plans. The weights that would have to be
added 10 resist the uplift load are very large. Possibly some depth can be added to the pile
cap to allow a first stage concrete tremie pour that can engage the piles to the pile cap and
resist the uplift.

LONG BEACH QFFICE SAN FRANCISCO OFFICE

1617 Pier D Strest 200 Cufting Boulevard

Long Beach, California 90802 Richmond, California 94804-2128
Phore {562} 432-6918 Phone (510) 232-6319

Fax {562) 437-7032 ppset Fax (510) 232-4528
Califorria License # A-220319 California Licanse # A-220319

AUG 13 2081 14:28 ' ' 2057848535 FPAGE. Q8!



AUG. 1372001 14:12 2007044080 MANSON CONSTRUCTION CO #ddo0 P.OUL/U0L

Berger / ABAM Engineers
August 3, 2001
Page 2 of 2

Alternatively it might be better to revise the design and use a large mono-pile
cantilevered out of an excavated caisson to serve as the mooring mast. A large diameter
caisson can be driven into the ground and the mooring shaft anchored inside of it. This
will allow adjustment to get the accurate positioning of the mooring shaft.

The costs shown above include markup for overbead and profit. However mobilization
costs are not included. It is recomimended that some contingency be added to the above
prices due to the preliminary nature of the design.

If you have any guestions or need additional information please catl.

Sincerely,

W

William Shorey. P E.

AUG 13 2881 14:20 2867648335 PAGE.EEZ
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.rx'arr smanual TRELLEX MV elements © Copyright Trelex AB Sweden

The Treflex Steel Panel is a closed box design as stan-
dard and is developed for maximum strength at mini-
mum weight. Plain and smooth ocuter surfaces guaran-
tee the best treatment and control of the marine cor-
rosion protection and minimize the exposed surface
area. The grade of steel depends on requirement and
is calculated for every customized case. Normally
used grade of steel is stronger than 43 A (ASTM A 36
or JIS 3101), which is minimum grade used. Example
of different types of panels, multiple fenders and spe-
cial fenders, see pages 26-27.

Marine corrosion protection can be according to BSI,
ASTM, SIS or other standards applicable,

Open-Grid-design for hot dip galvanizing can be made
as an alternative, but will result in heavier panels.

As shown below there are great advantages in desig-
ning light panels and use of low friction facing.
Weight chains and/or shear chains can in many cases
be avoided.

FENDER PANELS WITHOUT WEIGHT CHAINS

A considerable amount of permanent weight can be
supported by the MV elements.

Maximum allowed permanent weight W of panel to be
supported by the MV elements only is dependent on
element sizes (H and L) and compound of rubber

(A or B).

H = size in m (example MV 750, H = 0.75 m)

Table below can be used for calculating allowed
weight of panel without weight chains. It shows the
weight which can be supported by a pair ol MV ele-
ments I metre in length (L) orientated vertically (W,
Gg. 3) or horizontally (Wh, fig. 4).

Combining weight Wv and Wh can be applied.

| Compound A Compound B
Wy ' Wh Wy Wh
1.78 H 1.0H 1.25H 0.7H
... Weightinlonnes
Example:

Two vertical orientated MV elements MV 750 x 1500 A
and two horizontal MV 750 x 1000 B behind a panel.

Weight of panel to be supported by MV elements only
may not exceed W total.

Wiotal = 15x 1L.78 x 075 + 1.0x 0.7 x 0.75 = 2.53 Tonnes

Wh
Fig. 3 Fig. 4

FENDER PANELS WITHOUT SHEAR CHAINS

The fender elements are often able to transfer the

momentary transversal forces to the structure. The
friction along the panel will cause a sideways
deflection.

SHEAR STIFFNESS of standard MV elements

Momentary transversal deflection caused by shear
forces independent of compound (A or B) and length

(L),

F = Rated reaction force at deflection min. (.27 H
CI = Coefficient of friction {(formulas valid for C{0-0.4)
Ff = Shear force caused by friction IFf = F x Cf
D1 = Deflection longitudinal at shear force (mmy)
Formula: D= 0.39x H x Cf
Pxa = Deflection across at shear force (mum)
Formula: Da= 082 xHx Cf

Example: H = 1000 mumn (MV 1000 x _
Cf=02
DI=039x1000x 0.2 =78 mm 3.1"

L 'I‘ H H‘
w7

_Aori3)
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PLANNING

BERGER /ABAM ENGINEERING

ENVIRBONMENTAL
ENGINEERS INC PROGRAM MANAGEMENT

Transmittal Memorandum

To: Ed Blessing Date 3 July, 2001 -
7049 E Desert Spoon La. Project Modular Hybrid Pier 3
Gold Canyon, A7 85219 Our Number A01047 o

Attention Ed

Phone: 480-983-7642
Regarding Cos{ Estimating Input

! am forwarding Modular Hybrid Pier Estimating Information

B Prints [Cloriginals [IReproducibles [ Photoco'pies [(Jother N
B 1) e [Jzite o Ntio
1 zet July 3, 2001 Estimating Information

Remarks Dear Ed:

Attached is the material we discussed. We would like you to concentrate on estimating the
two mooring shaft support dolphins complete with mooring shaft installed. (see the
installation drawing for this element) Then take a look at the floating concrete module
estimate and see if you have an opinion about the cost. I am trying to get Manson to take a
look at the cost of the floating concrete modules, but I would still like any input you have. I
would also like your general input on how we might be able to improve the constructability
of the mooring elements. There are some tolerance issues that will likely be difficult to
deal with. There are differing opinions about how closely we can position the pile cap...
using it as a template for driving. Give me a call at 206-431-2300 if you have any questions
or want to discuss any of the features.

You mentioned that you could spare a couple of days for this. That amount of time would
be about right. Please send your bill to my attention and note where you want the check
sent. Thanks for your help.

Regards,

Michael W, LaNier
Vice President

CC: Kayoko Price

BERGER/ABAM Engineers inc., 33301 Ninth Avenue South @ Federal Way, WA 98003-6395
Phone 206/431-2300 & Fax 206/431-2250



Mike Lanier

From: Edward Blessing {elb-mmb@woridnet.att.net}
Jent: Saturday, July 07, 2001 1:11 PM

To: Mike LaNier

Subject: MHP costs / comments

cost 2st detall . doc ADLDAT-00L.pUBR ADLOAY- 002 . PUB

Mike,

I have estimated the Mooring Dolphins and have attached my detailed cost
estimate. This certainly is a difficult structure to construct but I came
up with & scheme for the precast cap support structure and cofferdam that I
feel will work. They have not been "engineered" and the material sizes and
costs may increase when the designs are completed. The costs do not contain
a contingency for design details. As you read the detailed costs, I did not
include shaft fendering which if feel Kayoko covered in her estimate.

In reviewing the fleoating Module cogts, in my opinion, the fabrication costs
appear to be adequate at 54,500,000 ea. I think the joining costs are light
and would expect a cost of at least $250,000 per joint. As an example, each
joint will require a cofferdam around the girth and the area pumped before
the bolt holes are punched through.

T suggest that vyvou include a system of mating cones where pontoon "A" has
two "male' projections and pontoon "BY has matching "female® receptacles.
The pontoons are winched together and, when snug, the holt heles will be in
alignment. Thisz may add some cost to the fabrication but will save time and

Lwomoney in aligning and bolting.

I am attaching my detailed cost estimate for the mooring dolphins and two
crude drawling of cofferdam and support structure.

I will send hard copy of the estimate and more detalled concept of cofferdam
and support str.

Thank you for the work I'll call Monday (7/9/01) in the early afternoon to
gee if you have any questions. I'1]l also e-mail my time sheet to Patty.

Thanks again!

Ed Blegsing



1.

2.

7/9/01

Support Siructure

MODULAR HYBRID PIER

MOORING DOLPHIN

COST ESTIMATE DETAIL

The support structure consists of 8 ea 247 dia. x Y277 wall steel pipe pile 100 [t long
placed 5’+/- each way from the corners of the precast pile cap. The piles are cuioff and
capped with a steel plate and jacks placed atop the plates. Doubled [4”HP102 sections
are placed between piles at each corner and raises to the proper invert elevation of the PC
cap and sccured. PC cap is then lowered underwater whereupon it's corners rest on the

HP beams.
e Bea 247x1/27x100° pipe = 104,000 b, @ $.20 = $20,800
o Dbl 14HPI02x 12 xdea = 10,00 1b @ $.35 = $3.,500
#  Plate and bracing = $10,700
e Jacks, Sea. @ $1.000 = $8.000
Subtotal = $44.000
Derrick & Crew

Egquipment = $5.400 /shift

Operators = $1,000 / shilt

Pile bucks = $ 2,600/ shift

+ $10,00/ shift

Divers, 2 crew of $2,00 = $4.00 / shift
e  Drive pile, 2 shift @ $10,000 = $20,000
e Cut off, cap, & level, 2sh. @ $10,000 = $20.000
e Divers, 2 shift @ $4.000 = $8,000

Precast Cap

Subtotal = $48,000

Iterm Total = $92,000

Fabricate pe cap, 80 cy @ $300 = $24,000
Guides, sling, ete. = $6,000
Place on support {frame, [ shift w/divers = $14.,000

Item Total = $44,000




3. Pile Driving
16 en. 247 octagonal x 100°
+  Buy pile, [,o00" @ $50 = $80.000
s Drive pile, 4 shifts @ $10,000 = $40,000
o Cul off pile, 4 diver shifts @ $4,000 = $16,000

Item Total = $136.000

4. Concrete Pile to PC Cap

s  Forms = $2.500
s  Concrete = $1,000
o Install = 1 sh w/ divers & derrick = $14,000

Ttem Total = $17,500

5. Cofferdam

3/87 steel plate walls with 47x4”x 1/47 angle stiffeners at 2°-07 o/c in each
direction (like a barge hull). Sheet pile interlocks at the comers. Walls to
be snug fit to outside of PC cap walls with rubber strip.

s 3/8" pl, 4 ea 30°x30° + 900 * angle + mise struts and braces = 110,00 1h @ $1 =

$110,000

* Interlocks, 1207 @ $20 = $2.400

s Install, [ sh. W/ derrick & diver crews = $14.000

#  Pump and seal = $7.000

{tem Total = $133.400

6. C.LP. Concrete 1353cy.

Congrete @ $92 = $12.420

Ferry to site @ $18 = $2,430

Reinforcing steel, [30#/c.y. @ $65 = $8,775
Place @ $75 =%10 125

¢ B & @

ltem Total = $33,750

7. Shaft
7.5 square x | Y27 plate x 417 long = 75,300 1b., + Stiffeners and top plate = 6,900 b

s Buy sieel, 83,000 |b @ $.40 = $33,200
s Fabricate Steel @ $1.60 = $132,800

ltem Total = $166,000

b

7/9/01



8.  Shaft Hardware

e Verticle hold down bars, 164" @ $30 = $5.000
e [eveling system, 9,000 b @ $2 = $18,000
e Alignment Plates, 24,000 b @ $4 = 592,000
e Boits = $2.000
Item Total = $117.000

9. Fit-up Shaft
e  Place, plumb & brace shaft, I shift @ $10,000
s Grout leveling Base = $1,000
e Temporary supports, allow $2,000
Item Total = $13.000

10. Remove Cofferdam & Support Structure

¢  Remove Cofferdam, I shift @ $14,000
¢ Remove support frame, I shift @ $14,000
s Pull pipe piles, 2 shift @ $14,000 = $28,000
Item Total = $56.,000

11, Temporary picr Moorings

¢ Rent anchors, chain, buoys, etc. = $10,000
#  Place, moor, remove, 3 shift @ 410,000 = $30.000

Item Total = $40.000
12. Install Shafts

s Place & grout underwater, | shift @ $14,000
Dewater = $1,000

Install hold down rods = $3,000

Place concrete = $5,000

¢ & ¢

ltem Total = $23.000

7/9/01 3



7/9/01

Support System

PC Pite Cap

Pile Driving
Concrete Piles to Cap
Cofferdam

C.I.P. Concrete
Shaft

Shaft Hardware

9, Fit-up Shaft

R S

106, Remove Temp. Const.

11, Temp Moorings
12. Iastall Shafis

Subtotal
20% OH & Profit

TOTAL

2 ea. Dolphins = $1,844,000

MNote: This estimate does not include shaft fendering attached to the floating module. Towing,
mobilization, demobilization and site tug / transportation are likewise excluded except as noted.

SUMMARY OF COSTS

$ 92 000
$ 44,000
$136,000
$ 17,300
$133.400
$ 33,750
$166,000
$117,000
$ 13,000
$ 56,000
$ 20,000
$ 23,000

$851,650
$179,350

$922,000 per dolphin

Task specific equipment is included.



COFFERDAM WALL TYPICAL SECTION

47x47x /47 angle @ 27-07 verticl

™1 47x4"x 147 angle @ 27-07 ofc

3/87pl

11

Pre cast cap wall




PRECAST CAP SUPPORT STRUCTURE

F double 14HP102 beams. typ.
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ANSON MAILING ADDRESS. P. O BOX 24067 - SEATTLE, WA 92124-0067
] WA CONTRACTOR'S LICENSE #MANSOCC032M1 - FAX (206) 764-8595

emorandum

To:  Michael Lanier, Berger / ABAM Engineers
From: Bill Shorey. Manson Construction
Ref:  Modular Hybrid Pier, U.S. Navy

Per your request Manson Construction has completed a preliminary cost estimate for the
module integration and the moering dolphin elements. The documents used for this
estimate are the text and drawings included in the Phase 2 Preliminary Design Report for
the Modular Hybrid Pier.

Due to the preliminary nature of the drawings some interpretation was done to develop
the cost of the two elements of work. The breakdown of these costs is as follows:

SAY S0% OF MATL

Module Integration: NG IS T MARE
Materials (Per Joint): ‘ W2 $180,000 270,000 B JOR,
Labor, Equipment, Supplies & Subs (1* Joint): $486,000 C}% oaxs

Labor, Equipment, Supplies & Subs (2™ or 3™ Joint): ¥ 2. . $324,000 '624~ aoo

Total Cost to Integrate Modules = $1,674,000 é l 404 068 @ USE

The lower cost to integrate the 2™ and 37 joints is due to the revse of provisions and
supplies on the following joint integrations.

Mooring Piers:

Materials (Per Pier): $585,000
Labor, Equipment, Supplies & Subs (1*' I’ter} $1,650,000
Labor, Equipment, Supplies & Subs (2* Pier): $1,150.000

Total Cost for Two Mooring Piers = §$3,970,000
The lower cost for the second pier is due to the reuse of provisions and supplies.

The mooring piers will be verv difficult to construct. Dewatering the cofferdam 1s not
practical with the procedure as shown on the plans. The weights that would have to be
added 1o resist the uplift load are very large. Possibly some depth can be added to the pile
cap to allow a first stage concrete tremie pour that can engage the piles to the pile cap and
resist the uplift.

LONG BEACH CFFICE . SAN FRANCISCO OFFICE

1617 Pier D Street o 200 Cutting Boulevard

Long Beach, California 90802 e Richmond. California 94804-2128
Phone (562) 432-6918 Phone (510) 2326318

Fax {662) 437-7032 Pt Fax {510} 222-4528

Californta Llcense # A-220318 Caltorma License # A-220319

AUG 13 z29B! 14:28 ' ZOB7540595 PAGE . Q0!
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Berger / ABAM Engineers
August 3, 2001
Page 2 of 2

Alternatively it might be better to revise the design and use a large mono-pile
cantilevered out of an excavated caisson to serve as the mooring mast. A large diameter

caisson can be driven into the ground and the mooring shaft anchored inside of it. This
will allow adjustment to get the accurate positioning of the mooring shaft.

The costs shown above include markup for overhead and profit. However mobilization
costs are not included. It 1s recommended that some contingency be added to the above
prices due to the preliminary nature of the design.

If you have any questions or need additional information please call

Sincerely,

WA

Wiiliam Shorey. P E.

AUG 13 2881 14:20 2067648595 PAGE. A2
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