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1. CONSTRUCTION COST NARRATIVE

1.1 Introduction

This report provides the background information for cost estimates developed in support of the
Coastal Texas Protection and Restoration Feasibility Study. The following documentation includes
information to support the development of an MCACES cost estimate for structural components
of the project at three locations:

1. Clear Lake Facility (Gate, Floodwall, Pump Station)
2. Dickinson Bay (Gate, Floodwall, Pump Station)

3. Galveston Island (Pump Station, Stormwater Conduit)
4. Offats Bayou (Gate)

1.2 Site Descriptions

1.2.1 Clear Lake Facility

The primary structure at the proposed Clear Lake Facility is a pump station with a design capacity
of 46,500 cubic feet per second (cfs). This would require installing thirty-one pumps that each
have a capacity of 1,500-cfs. The pump station structure would also require flood walls extending
from both ends to provide the level of protection required for the overall project. Lastly, a
new floodgate system would be installed in the navigable waterway. A site layout for Clear
Lake is provided in Attachment 1.

1.2.2 Dickinson Bay Facility

The primary structure at the proposed Dickinson Bay Facility is a pump station with a design
capacity of 19,500 cubic feet per second (cfs). This would require installing thirteen pumps that
each have a capacity of 1,500-cfs. The pump station structure would also require flood walls
extending from both ends to provide the level of protection required for the overall project. Lastly,
a new floodgate system would be installed in the navigable waterway. A site layout for Dickinson
Bay is provided in Attachment 2.

1.2.3 Galveston Island Facility

There are a total of four facilities throughout this site location. The first structure at the proposed
Galveston Island Facility is a pump station with a design capacity of 4,500 cubic feet per second
(cfs). This would require installing nine pumps that each have a capacity of 500-cfs. The second
structure is a pump station with a design capacity of 1,500-cfs. This would require installing three
pumps that each have a capacity of 500-cfs. The third and fourth structure is a pump station that
both have a design capacity of 5,000-cfs. This would require installing ten pumps that each have
a capacity of 500-cfs at both facilities. Lastly, a stormwater conduit system would be installed at
all four facilities. A site layout for Galveston Island is provided in Attachment 3.
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1.2.4 Offats Bayou

This site consists of a 125-ft sector gate structure. A list of features for this facility was provided
by the USACE, Galveston District for use in this estimate.

1.3 Purpose

The purpose of this work is to develop MCACES cost estimates — consistent to the level of
design — for the listed components of the project. The costs within this document are not for
budgetary purposes and are subject to change.

1.4 Design Features

Features include those components necessary to fully implement the proposed facilities. The
design features at the sites have been designed to differing levels, and thus the quantities and
costs have been developed based on these levels as well.

1.4.1 10 Percent Design Features

Some features of this cost estimate have been previously developed under a separate task. These
quantities have been estimated based on approximately 10 percent design plans. The following
features have been estimated to this level.

e C(Clear Lake Facility and Dickinson Bay Facility

= T-walls

= Floodwalls

= Pump Station

=  Fuel Tank Foundations

= Cofferdam

= Discharge Piping

= Sector Gate

= Bulkhead Storage Platform
=  Sector Gate Monolith

= Sector Gate Bulkhead

= Pump Station Mechanical
= Sector Gate Mechanical

=  Pump Station and Sector Gate Electrical

e Galveston Island Facility

= Pump Station

= Fuel Tank Foundations

=  Pump Station Mechanical
= Pump Station Electrical

= Stormwater Conduit

The detailed assumptions and quantity take-offs for the above features at Clear Lake are provided
in Attachment 4. The detailed assumptions and quantity take-offs for Dickinson Bay are
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provided in Attachment 5. The detailed assumptions and quantity take-offs for Galveston Island
are provided in Attachment 6.

1.4.2 Rough Order of Magnitude (ROM) Quantities

There are other project features, not currently designed but required to fully complete the proposed
facilities. These features have had quantities developed as part of this effort and are not shown in
the 10 percent design plans referenced previously. The following features had ROM quantities
calculated and the quantity assumptions and take-offs are provided in Attachment 7.

e C(lear Lake Facility and Dickinson Bay Facility

= Utility and pipeline relocations

= Site access, roadways and bridges

= Excavation and dredging quantities

= Riprap protection

= Navigation approach walls

= Changes to Clear Lake design due to Highway 146 buffer area

These features are based on preliminary, planning-level conceptual design information, and
common engineering practices. Many investigations and studies remain to be completed in order
to better quantify these items. As such, these quantities are subject to change as the project
progresses and are solely intended for a preliminary estimate of potential costs for use in future
risk assessments for this project. A brief discussion of the development of each of the ROM
quantities is provided below.

1.4.2.1 Utility and Pipeline Relocations

Utility and pipeline location files were provided by the USACE, Galveston District. These
shapefiles were overlaid on the site plans. Any pipelines that intersected the project footprint were
assumed to be relocated. The demolition length was generally considered the length across the
project footprint, and the relocation length was estimated as twice the demolished length.

1.4.2.2 Site Access, Roadways and Bridges

Site access and roadways were determined using the plan view for the project location. An access
roadway was assumed to be placed as shown in the quantity calculation page. Bridges were
assumed to be constructed over waterways where land-based equipment was assumed to require
access. Access roads and bridges are not currently assumed to be required at Dickinson Bay.

1.4.2.3 Excavation and Dredging

The ROM dredging quantities account for the dredging required at the inlet to the pump stations
and the outlet to the discharge pipes. The dredging quantities used NOAA data and charts to obtain
estimated floor elevations below the water level (NOAA). Assumed depths and other assumptions
are provided in the quantity attachments. The excavation ROM quantities account for the
excavation required for the land-based placement of the discharge piping.
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1.4.2.4 Riprap Protection

Riprap is assumed to be required for two of the project features at both Clear Lake and Dickinson
Bay Facilities. The first is for the T-walls. It is assumed that a 3-ft section of riprap would be
placed for 100-ft on both sides of the wall. The other feature requiring riprap are the sector
gates. It is assumed that riprap would be placed upstream/downstream of the four proposed
guidewalls leading into/out of the sector gate channel.

A detailed analysis of stone sizing and scour analysis has not been performed as part of this
analysis. The completion of this type of analysis would likely lead to a change in quantity and cost
for the riprap features.

1.4.2.5 Navigation Approach Walls

The quantities for the navigation walls assumed 4 walls each 120-ft long, one wall for each side
of both approaches to the sector gate structure. Each approach wall is assumed to consist of twelve
pile clusters, 120-ft of fender system, and two dolphin structures. The navigation approach walls
are assumed to be the same exact structures between the CClear Lake and Dickinson Bay
Facilities.

1.4.2.6 Changes to Clear Lake Design Due to Highway146 Buffer Area

The Highway 146 Buffer Area is currently assumed to require moving the proposed Clear Lake
pump station 100-ft from its current location. For estimating purposes, the only feature of the
design that is assumed to change is the length of the discharge pipes. For each discharge
pipeline an additional 100-ft was added from the 10 percent design quantity calculations.

1.4.3 USACE Provided Quantities

The Offats Bayou Facility quantities have been provided by the USACE, Galveston District. No
changes to the quantities were made during the development of this estimate. The quantity and
cost summary are provided in Attachment 8.

1.5 Construction Schedule

Tentative construction schedules have been developed for each of the four project sites.
The schedules assume the sites are stand alone contracts that are not dependent on any other
project features. The schedules have primarily been developed in order to calculate job office
overhead markups for each contract. The construction schedules are provided in Attachment 9,
and the total durations for each contract are as follows:

e C(lear Lake 78 months
e Dickinson Bay 44 months
e Galveston Island 40 months
e Offats Bayou 21 months
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1.6 Acquisition Plan

The cost estimate currently assumes that each of the different project locations would be let out
under separate contracts. The contracting plan also assumes that subcontractors would be required
for dewatering, concrete placement, pile driving, structural steel, electrical and mechanical work.
The prime contractors are assumed to be responsible for all the preparatory work and placing all
associated site work as well as overseeing the subcontractors’ work. The estimate assumes the
project would be let out in an unrestricted bid process and is expected to have a competitive bidding
market. No small business contracts are assumed due to the overall size of the project.

1.7 Project Construction and Cost Methodology

1.7.1 Mobilization/Demobilization

Mobilization and demobilization costs account for the transportation of all construction equipment
and personnel to and from the project site. All equipment and labor are assumed to be available in
the greater Houston/Galveston region. Costs for this item also includes tug and barge mobilization.

1.7.2 Staging and Site Access

The cost estimate includes the installation of access roads, assumed to be fully paved, and the
placement of bridge across waterways to connect site access points. The unit costs for the bridges
were taken from Texas Department of Transportation average unit cost tables'.

1.7.2.1 Borrow/Disposal Areas and Materials

Borrow materials are assumed to be available in the greater Galveston/Houston region. Any
borrow material required is assumed to be transported into the project site.

Any excess earthen material is assumed to be hauled off-site by the contractor to a disposal
location. The estimate assumes a 25-mile haul distance for disposal of all excess materials.

1.7.3 Construction Methodology Clear Lake and Dickinson Bay

Both the Clear Lake and Dickinson Bay sites have the same construction components assumed to
be installed, just with differing quantities. Therefore, the following is a brief discussion of the
proposed construction elements used in the development of the cost estimate for each feature at
the pump station sites.

1.7.3.1 T-Walls (Type 1 and 2)

The construction cost for the T-walls accounts for full installation of the walls. These walls would
be installed via land-based equipment. The costs include excavating with the use of hydraulic
excavators. Rows of 3, 24-in battered steel pipe piles, and a sheet pile cutoff wall would then be
installed (see Figure 1). The reinforced concrete base slab and wall would be cast-in-place
next, followed by compacted backfill using the previously excavated material.

! https://www.txdot.gov/inside-txdot/forms-publications/consultants-contractors/publications/bridge.html
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Figure 1 — Sample T-wall Cross Section

1.7.3.2 Floodwall

Unlike the T-walls which are constructed in-the-dry on land, the floodwall will be constructed in-
the-wet. This construction cost item accounts for the full installation of the floodwall via barge
mounted equipment. The cost for the floodwall includes installation of 42-in concrete piles, 18-in
steel pipe piles, and 6-in square concrete piles (see Figure 2). A reinforced concrete pile cap would

be installed on top of the piles to complete the wall.

v 6" PRECAST PRESTRESSED
46°0 PRECAST CONCRETE FILE, TYP -
PRESTRESSED \
CONGRETE PILE, TYP \
\
\
4
3
\ ‘-
RN R N A \’\ =7
H\(}’/'— -‘\‘()'/’ “‘\(}/'— "\‘()'/’
o N Mo, \ My, N A ‘N’?
v vy WV AN
L« 13‘\\ f;\ll fj‘\\ f}\ll
7 5\ / \ 7 5\ ’ A\
/-/,(‘t\x-/, PNEEP NI P SN
- ™ S v N~ ™ e A ~
LINE OF
PROTECTION < - - <
Lk, Pl
F ) 7 R
[T | b
b _ L7 M A
= | ==
| | | |
| | | |
| | | | | f
L 18°0 STEEL PIPE
PILE

Figure 2 — Sample Floodwall Plan View
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1.7.3.3 Pump Station - Structure

The foundation area of the pump stations will be coffered off with steel sheet piles and excavated
in the wet. A tremie slab would be placed on top of a gravel layer within the coffered area. Next,
24-in pipe piles would be installed, followed by the placement of reinforced concrete slab and
walls for the substructure. The pump station superstructure would then be poured, with a steel
frame roof system installed above (see Figure 3). The pump station (substructure, pumps,
superstructure) is based on the West Closure Complex pump station. A safe house facility would
be constructed on site as well.

i

Figure 3 — Sample Pump Station Cross Section

1.7.3.4 Pump Station - Fuel Tank Foundations

The foundations for the fuel tanks would be constructed in the dry. The foundation would be
constructed of reinforced concrete placed on top of 24-in battered pipe piles.

1.7.3.5 Pump Station - Discharge Pipes

The discharge pipes are assumed to be 14-ft Spirolite Pipe. The estimate assumes approximately
half the pipe length would be installed via land-based equipment, with common excavation to
install. The other half of the pipe would be installed using barge mounted equipment. The
placement of the pipes in the water also require precast concrete collars. Price quotes for the pipe
and collars were obtained, see Attachment 10 for the pricing backup information.

1.7.3.6 Pump Station - Mechanical and Electrical Items

The primary component in the mechanical list for the pump stations are the actual pumps
themselves. A cost quote was obtained for the 1,500-cfs pumps, and other mechanical equipment.
A full list of mechanical equipment and pricing sources is provided in Attachment 10.
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The electrical components were primarily estimated using the MCACES Cost Book database.

1.7.3.7 Pump Station - Dredging

Dredging costs are currently included in the cost estimate and are estimated using a cost book item.
However, costs are anticipated to be updated with estimated unit prices from CEDEP once
provided by the USACE, Galveston District.

1.7.3.8 Sector Gates

The sector gates are to be constructed of steel members with UHMW fenders attached. The unit
cost for the gate fabrication was taken from the IHNC GIWW Sector Gate and Maintenance
Bulkheads Project.

£y FLODDGATE GATE LEAF ISOMETRIC

BEMEFIC AT g 4 '3

Figure 4 — Sample Sector Gate Drawing

1.7.3.9 Sector Gate — Bulkhead Storage Platform

The bulkhead storage platform would consist of a concrete platform placed on top of a 24-in pipe
pile foundation. The platform is assumed to be constructed in the dry.

1.7.3.10 Sector Gate — Monoliths

The concrete monoliths would be constructed within a sheet pile cofferdam. Some excavation
would be required, followed by the installation of a tremie slab to help with seepage. The concrete
monolith structure would then be poured, and a control building would be constructed on each of
the monoliths.

1.7.3.11 Sector Gate — Maintenance Bulkheads

The maintenance bulkheads would be fabricated from steel. The bulkhead unit price was taken
from the IHNC GIWW Sector Gate and Maintenance Bulkheads Project.
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1.7.3.12 Sector Gate — Mechanical Items

The mechanical items for the sector gate consist of the hinge and pintel, and the machinery and
operating equipment. The hinge and pintel would be steel fabricated items. The unit price for the
hinge and pintel, as well as the required operating equipment, were taken from the Inner Harbor
Navigation Canal Hurricane Protection Project.

1.7.3.13 Sector Gates — Navigation Approach Walls

The navigation approach walls are assumed to be 120-ft long each and are based on the approach
walls at Harvey Canal Sector Gate Complex. They are assumed to consist of pile clusters, dolphin
structures, and a fender system. The unit prices for these structures was taken from the Harvey
Canal Project.

1.7.3.14 Sector Gates - Electrical Items

The electrical components were primarily estimated using the MCACES Cost Book database.

1.7.3.15 Sector Gates — Riprap

Riprap is assumed to be placed upstream/downstream of each of the four navigation approach
walls. The riprap is assumed to be placed via barge mounted equipment.

1.7.4 Cost Methodology Galveston Island

The Galveston Island pump station sites have similar construction components compared to the
Clear Lake and Dickinson Bay sites, just with differing quantities. The following is a brief
discussion of the proposed construction elements used in the development of the cost estimate for
each feature at the pump station sites.

1.7.4.1 Pump Station — Structure

The foundation area of the pump stations will be coffered off with steel sheet piles and excavated
in the wet. A tremie slab would be placed on top of a gravel layer within the coffered area. Next,
24-in pipe piles would be installed, followed by the placement of reinforced concrete slab and
walls for the substructure. The pump station superstructure would then be poured, with a steel
frame roof system installed above (see Figure 3). The pump station (substructure, pumps,
superstructure) is based on the West Closure Complex pump station.
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Figure 5 — Sample Pump Station Cross Section

1.7.4.2 Pump Station - Fuel Tank Foundations

The foundations for the fuel tanks would be constructed in the dry. The foundation would be
constructed of reinforced concrete placed on top of 24-in battered pipe piles.

1.7.4.3 Pump Station - Mechanical and Electrical Items
The primary component in the mechanical list for the pump stations are the actual pumps
themselves. A full list of mechanical equipment and pricing sources is provided in Attachment 10.

The electrical components were primarily estimated using the MCACES Cost Book database.

1.7.4.4 Stormwater Conduit

The stormwater conduits are currently assumed to be constructed beneath existing roadways. The
estimate assumes full demolition of the roadways, with replacement at the end of construction.
The required excavation would include the use of temporary sheet pile shoring on both sides of
the trench. A gravel layer would be installed underneath the proposed reinforced, cast-in-place
concrete conduits.

1.7.5 Cost Methodology Offats Bayou

As referenced previously, the quantities for Offats Bayou were provided by the USACE Galveston
District. The quantity list provided quantities for key features, but also provided total costs for
other elements per a lump sum quantity (see Attachment 8). For all items where a detailed quantity
was provided, costs were estimated using similar methodologies and assumptions as referenced
for the Clear Lake and Dickinson Bay facilities. But for lump sum items, where no quantity
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was provided, the listed cost from the USACE estimate was input into the MCACES.
Therefore, the cost items developed for Offats Bayou are a combination of detailed unit cost
development, and lump sum inputs.

1.8 Effective Dates for Labor, Equipment and Material Pricing

The labor, equipment and material pricing were developed using the MCACES 2016 English Unit
Cost Library, the National Labor Library (per guidance from USACE, Galveston District), and the
2016 Equipment Library (Region VI) for the base cost estimate. The index pricing date has been
prepared in February 2020 dollars.

The MCACES cost estimate has been updated with current quoted fuel prices of $2.62/gal for off-
road diesel, $2.99/gal for on-road diesel and $2.61/gal for gasoline in the Galveston area.

1.9 Estimated Production Rates

Much of the construction cost estimate was developed utilizing user defined crews and production
rates. See Attachment 11 for the estimated production rates developed for this project.

1.10 Project Markups and Functional Costs
1.10.1 Escalation

No escalation has been included in the alternative estimates.

1.10.2 Preliminary Alternative Estimates Contingency

No contingency has been included in the MCACES estimate. It is assumed that the costs from this
estimate will be incorporated into a cost and schedule risk analysis (CSRA) process, to be
completed at a later date, for contingency development.

1.10.3 Real Estate Costs

No real estate costs are included in the MCACES estimate. Real estate required during construction
and permanently will be defined by the USACE. Real estate costs for these sites are assumed to
be developed by the USACE and incorporated into the full project.

1.10.4 Relocation Costs

Relocation costs have been included as part of the Non-Federal costs in the MCACES estimate.
The relocations are assumed to include the removal and relocation of existing pipelines located at
each of the sites.

1.10.5 Planning, Engineering and Design

No cost for planning, engineering and design is included in the MCACES estimate.

1.10.6 Construction Management

No cost for construction management is included in the MCACES estimate.
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1.10.7 Operations and Maintenance (O&M)

Operations and maintenance (O&M) costs have been developed for each project site. The O&M
estimates are conceptual level estimates and have been calculated for comparison purposes only.
In order to estimate O&M costs for each site, general assumptions were developed to estimate
costs spent for each O&M activity, as well as number of times each O&M activity would occur
over an assumed 50 year project life. These costs and assumptions were developed in spreadsheet
format, and the spreadsheet estimates are provided in Attachment 12. Table 1 shows the annual
O&M cost for each project site.

Table 1 — Annual O&M Cost Summary

Project Site Annual O&M
Clear Lake Facility $5,165,000
Dickinson Bay Facility $2,545,000
Galveston Island Pump Stations $2,777,000
Offats Bayou Sector Gate $178,000

1.10.8 Environmental Mitigation

No costs are currently included in the MCACES estimate for environmental mitigation. Per the
scope of work for this effort, these costs are assumed to be developed by the USACE.

1.11 MCACES Construction Cost Estimate

The construction cost estimate was developed using MCACES 2™ Generation (MII) estimating
software in accordance with guidance contained in ER 1110-2-1302, Civil Works Cost
Engineering. Table 2 provides the total construction costs from the MCACES for each of the sites.
See Attachment 11 for the MII output report.

Table 2 - MCACES Construction Cost Summary

MCACES Item Description Construction Cost
Clear Lake Facility $1,082,140,000
Dickinson Bay Facility $496,581,000
Galveston Island Pump Stations $409,842,000
Offats Bayou Sector Gate $34,114,000
Total Cost $2,022,677,000
12 Cost Appendix
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Attachment 1
Clear Lake Site Layout
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Clear Creek T-Wall Quantities Calculation No.

|'“=| TETRA TECH CC-FW-ST-MT-001

Job No.: 100-RCE-18-09-1 Page: 1
Project: Coastal Texas Protection and Restoration
Description: Clear Creek T-Wall Quantities
Made By: LN Date: 07/23/18 Chk'd By: DS Date: 08/17/18
Calc Body Pages Appended Pages Total Pages
12 0 12
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description
and signature) and signature)
Lexee Navarre Daniel Stuard
A S/22(t Qs g
V (4
CC-FW-ST-MT-001 Clear Creek T Wall Quantities.xIsx Cover
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' Calculation No.

T | TETRA TECH Clear Creek T-Wall Quantities oo
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description:
Made By: LN Date: 07/23/18 Chk'd By: DS Date: 08/17/18

Page No.

Calculation Cover Sheet 1
Calculation Table of Contents 2
Issues Being Addressed 3
Approach 3
References 3
Results / Conclusions 3
Assumptions 4
Items To Be Verified 4
General References 5
T-Wall 1 Quantities 7
T-Wall 2 Quantities 10

Number of  Last Page
Attachments Pages Number

CC-FW-ST-MT-001 Clear Creek T Wall Quantities.xIsx TOC & Description
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Clear Creek T-Wall Quantities

Calculation No.

“I&=| TETRA TECH CC-FW-ST-MT-001
Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration
Description:

Made By: LN Date: 07/23/18 Chk'd By: DS Date: 08/17/18

ISSUE BEING ADDRESSED

Quantity take-offs for preliminary cost estimate for T-Walls.

APPROACH

Typical engineering means and methods for determining volumes and weights.

REFERENCES

References used during this calculation are as follows:

1) CC-FW-ST-CL-001
2) CC-FW-ST-CL-002

3) HSDRRS - DG with Revisions through June 2012

RESULTS / CONCLUSIONS

T-Wall 1:

Total Dry Excavation:

Total Fill:

Total # of Battered Pipe Piles:

Total 24" Diam. X 0.5" Steel Battered Pipe Pile:
Total PZ-22 Steel Sheet Pile:

Total Concrete:

T-Wall 2:

Total Dry Excavation:

Total Fill:

Total # of Battered Pipe Piles:

Total 24" Diam. X 0.5" Steel Battered Pipe Pile:
Total PZ-22 Steel Sheet Pile:

Total Concrete:

Combined Total:

Total Dry Excavation:

Total Fill:

Total # of Battered Pipe Piles:

Total 24" Diam. X 0.5" Steel Battered Pipe Pile:
Total PZ-22 Steel Sheet Pile:

Total Concrete:

CC-FW-ST-MT-001 Clear Creek T Wall Quantities.xIsx
Appendix E - Quantity Calculations

TOC & Description

8867 yd"3
2800 yd~3
700 (All piles have tension connections)
44825 ft or 2815 tons
22575 ftr2 or 248 tons
8244 ydr3
4900 yd~3
1410 yd~3
483 (All piles have tension connections)
29932 ft or 1880 tons
15588 ft"2 or 171 tons
4377 yd~3
13767 ydA3
4210 ydn3
1183 (All piles have tension connections)
74757 ft or 4695 tons
38163 ftr2 or 420 tons
12621 yd”3
E-3




Clear Creek T-Wall Quantities Calculation No.
'|t TETRA TECH CC-FW-ST-MT-001
Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description:
Made By: LN Date: 07/23/18 Chk'd By: DS Date: 08/17/18

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
1) A minimum PZ-22 hot rolled sheet piling shall be utilized for seepage cut-off. (HSDRRS)
2) Sheet pile tip shall extend a minimum of 10 feet beneath the T-Wall base. (HSDRRS)
3) Material Properties:

- Concrete, f'c = 4000 psi

- Reinforcement = ASTM A615 Grade 60
- Pipe Piles = ASTM A252 Grade 3
- Sheet Piles = ASTM A328

4) Costs of reinforcement is included in reinforced concrete unit cost.
5) All piles have tension connections.

ITEMS TO BE VERIFIED

The following items are to be verified in a later design phase:
1) Start and end locations.
2) T-wall geometry.
3) Material types.

CALCULATIONS

Start on next page.

CC-FW-ST-MT-001 Clear Creek T Wall Quantities.xIsx TOC & Description
Appendix E - Quantity Calculations E-4



Clear Creek T-Wall Quantities

Calculation No.

1t TETRA TECH CC-FW-ST-MT-001
Job No.: 100-RCE-18-09-1 Page: 5
Project: Coastal Texas Protection and Restoration
Description:  General References and Figures
Made By: LN Date: 07/23/18 Chk'd By: DS Date: 08/17/18
neral References and Figures
NZ/PZ Hot Rolled Steel Sheet Pile
| THICKNESS = WEIGHT | SECTION MODULLS COATING AREA
] L)
width Height | FPlange Web | Sectional | Pl wall i Elastie | Plastic | of hertis Beth wiall
e} £hl Itg) (1] Area | Sides Surface
in in | " i ind Iby'ft b/f? intfR in"ft inh ffM af sngle e
SECTION {mem) [mm] | ] [mm} [erevfen) LT kg m') | femfml | fomifm) | [emitéen) i) [mdfm?)
756 16.1 0 55 .8 | 5.0 6.1B
mis | % | e vas | sims | i | e | man | e | e o
Nz 20 i 1616 725 57 24,82 36 9-4_ 42.80 292_3‘ 6.18 135
oo a10.5 1544 Aa.83 12118 148 23m IT9E4 188 135
| I | -
F I7.5E 16.20 7.80 61 26.56 1 5 I 3 5
e 260 4115 ‘ =2 wrn | i o TEN 3 T b
| ]
NE 25 27,56 17.32 0.500 0.500 3.08 T 30.93 48.50 57.01 4199 6.49 1.41
0 4200 Ly 127 92.3 105 66 15054 2e0a 3085 S7340 1.08 141
t
|, §
h —
w f W’
PZ
T
| THICKNESS Erass SECTION MODULLS COATING AREA
| | Sacticnal Marment
Widih Helght Flange | waill Ares Elastc Plastic of Inertia Both Wall
(] [hh It (] Sicdes surface
in in in | = e n'ft Indfft In'ife (R of single|  RRd
_SEL'_I"I‘JN [mm) ) [mm} | {mm]) femifm] L tem'ml | [emm) fem®my | [m3m] | {edime)
- 220 5.0 0375 0.375 647 18.1 2179 B4.3E 4.43 122
553 ¥4 ] .50 30 1369 573 11714 11500 i 1.37 12k
PEIT 18.0 12.0 Dars 0,375 T4 40.5 270 30,2 3649 18420 4.48 143
457 w0s a.50 S50 168.1 03 130LE 1620 19519 | 25200 1.37 1439
| f— 28 14.8 @E00 u.500 10.29 66.0 35.0 485 5717 | 36122 5.7 142
75 21 GE.2 1709 2608 0735 43307 164 1.42
PT 40 19.7 16.1 3E00 0.500 1177 B5.6 A0 BO.T 7192 400,85 5 5."_ 1.64 .
5 | R 1523 | 11.R7F 24 S7E 195 L 1 1% ¥ L-ple e 154 164
CC-FW-ST-MT-001 Clear Creek T Wall Quantities.x|sx General References
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reek T-Wall Quantities Calculation No.
R | TETRA TECH Clear Creek T-Wall Q CC-FW-ST-MT-001

Job No.: 100-RCE-18-09-1 Page: 6
Project: Coastal Texas Protection and Restoration

Description:  General References and Figures

Made By: LN Date: 07/23/18 Chk'd By: DS Date: 08/17/18

Rolled and Welded Pipe

v}
P/ ¢ APPROXIMATE WALUES
Pipe Waight (Ibs/ft) = 10065**{D, -t}
0, [in] - outside diameter
! t [in] - thickness of pipe
Pipe Weight (kg/m) = 0.0247*1*{D -t}
D, {rmemi| - outside diameter
£ {mam} - thickness of pipe
| PWEWENSHT lbsft (anim| P R i
‘Waill Thickness [t} in (mm]
in 0,250 0,375 | 0438 | 0.500 | O.SB2 G625 0.6E8 0,750 0875 L0000 1.350 1.375 | 1.50-2.25
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] 118.32 | 147.36 [ §76.73 | 205.99  234.65 | 26320 9E 0T 330 87 I4E 59 4005 47 61 :
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EQ 159.68 | 199.08 | 139.02 | 274.88 | 315.03 39670 | 43623 | 4750M | 55304 | 63071 BE1.71 A
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102 ZT1.593 A07.39 [ 47554 | 542 52 | 609,42 745,12 | 811.77 | 94550 | 207965 | 1345.27 | 1479.05
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126 41520 GY0.80 | TEXED | BAT.E 52163 1338.76 | 1335.25 | 1666.97 | 1831.83
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133 439322 FOE.EY | THRES | BFT.TS | B65.76 D | 140250 5 | 1520002
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asas | 109371 | 123878 | 136350 | 1502.83 | 1537.58 | 218335 | 2479.07 | 2919.36 | 258857
144 671,19 | #67.01 | B61.74 | 55757 | 1054.02 | 1148.51 152867 [ 150750 | 2096.41
] 1 I000LY | 114144 | 138241 | 342554 | 1568.56 | 190647 227a.92 | 2838.68 ] 3110.81
150 T00.28 | TA5.08 ( §97.79 | 99801 | 1098.15 | 119661 1549281 | 198767 | 2184.50
10 1 104213 | 115506 | 1336.06 | 1485.21 | 1634.21 | 178076 237037 | 205788 | zs1on
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CC-FW-ST-MT-001 Clear Creek T Wall Quantities.xlsx General References
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Clear Creek T-Wall Quantities Calculation No.
E TETRA TECH Q CC-FW-ST-MT-001

Job No.: 100-RCE-18-09-1 Page: Y
Project: Coastal Texas Protection and Restoration
Description:  Quantities for T-Wall 1
Made By: LN Date: 07/23/18 Chk'd By: DS Date: 08/17/18
Start Station for T-Wall: 14+55 & 70+45
End Station for T-Wall: 20+05 & 85+95
Total Length of Wall: 2100.0 ft

Figure 1:

/ new t-wall

excavation cut existing ground

EXCAVATION FOR T-WALL 1:

Base Excavation Width: 29.0 ft Cross Sectional Area: 114.0 ft"2
Excavation Slope: 1:3 (V:H) Total Length of Wall: 2100.0 ft
Excavation Depth: 3.0 ft
Surface Excavation Width: 47.0 ft
| Volume of Excavation Cut: 8867 yd~3 |

FILL FOR T-WALL 1:

After the T-Wall is placed, the remaining space of the initial excavation cut will need to be filled.
This value is just the initial cut minus the base of the T-Wall (Section B, see figure above).

See concrete section for each T-Wall for calculations of the wall base volumes.

Volume of Cut for T-Wall 1: 8866.7 yd"3
Volume of Base of T-Wall 1: 6066.7 yd”*3

| Volume of Fill for T-Wall 1: 2800 yd~3 |

CC-FW-ST-MT-001 Clear Creek T Wall Quantities.xlsx T-Wall 1
Appendix E - Quantity Calculations E-7



Clear Creek T-Wall Quantities Calculation No.
ﬁ TETRA TECH Q CC-FW-ST-MT-001

Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration
Description:  Quantities for T-Wall 1
Made By: LN Date: 07/23/18 Chk'd By: DS Date: 08/17/18
Figure 2:
pipe piles (TYP)

sheet pile

g

Steel Pipe Piles with a spacing of 9 feet along the length of the wall. The minimum tip embedment is
to be 60 feet plus 9 inches of embedment into concrete slab.

BATTERED PILES

Pile Diameter: 24.0 in Batter: 3:1 (V:H)
Pipe Thickness: 0.5in Total Length of Wall:  2100.0 ft
Pile Tip to Head Embedment: 60.75 ft Pile Spacing Along Wall: 9.0 ft
Pipe Weight*: 125.61 Ib/ft # of Pile Rows: 3

*see general references attachments for reference of produced value

# of # of Length Total Pipe Weight Weight
Piles Pile Rows (ft) Length (ft) (Ib/ft) (tons)
233 3 64.04 14941.76 125.61 938.42
TOTALS: # of Battered Piles: 700
Length: 44825 ft
Weight: 2815 tons

CC-FW-ST-MT-001 Clear Creek T Wall Quantities.xlsx T-Wall 1
Appendix E - Quantity Calculations E-8




'|t TETRA TECH

Clear Creek T-Wall Quantities

Calculation No.

CC-FW-ST-MT-001

Job No.: 100-RCE-18-09-1 Page: )
Project: Coastal Texas Protection and Restoration
Description:  Quantities for T-Wall 1
Made By: LN Date: 07/23/18 Chk'd By: DS Date: 08/17/18
SHEET PILE WALL
A PZ-22 hot rolled sheet piling shall be utilized for seepage cutoff with a depth of 10 feet of
embedment plus 9 inches of embedment into the concrete slab.
Height of Wall: 10.75 ft
Length of Wall: 2100.0 ft
Weight of Wall*: 22.0 Ib/ftr2
*see general references attachments for reference of produced value
# of Area Weight of Wall | Weight
Walls (ftr2) (Ib/ftr2) (tons)
1 22575.00 22.0 248.33
TOTALS: Area: 22575 fth2
Weight: 248 tons
CONCRETE
Section* | Height Width Cross Sectional | Length | Volume
(ft) (ft) Area (ft*2) (ft) (yd”3)
A 14.0 2.0 28.0 2100.0 | 2177.8
B 3.0 26.0 78.0 2100.0 | 6066.7
*see Figure 2 for sections
| Total Concrete: 8244 yd~3 |
CC-FW-ST-MT-001 Clear Creek T Wall Quantities.xlsx T-Wall 1
Appendix E - Quantity Calculations E-9




Clear Creek T-Wall Quantities Calculation No.
'|'.|.' TETRA TECH CC-FW-ST-MT-001
Job No.: 100-RCE-18-09-1 Page: 10
Project: Coastal Texas Protection and Restoration
Description:  Quantities for T-Wall 2
Made By: LN Date: 07/23/18 Chk'd By: DS Date: 08/17/18
Quantities for T-Wall 2
Start Station for T-Wall: 10+00 & 85+95
End Station for T-Wall: 14+55 & 95+90
Total Length of Wall: 1450.0 ft

Figure 3:

excavation cut existing ground

EXCAVATION FOR T-WALL 2:

Base Excavation Width: 29.0 ft Cross Sectional Area: 91.3  ft"2
Excavation Slope: 1:3 (V:H) Total Length of Wall: 1450.0 ft
Excavation Depth: 2.5 ft
Surface Excavation Width: 44.0 ft
| Volume of Excavation Cut: 4900 yd"3 |

FILL FOR T-WALL 2:

After the T-Wall is placed, the remaining space of the initial excavation cut will need to be filled.
This value is just the initial cut minus the base of the T-Wall (Section B, see figure above).

See concrete section for each T-Wall for calculations of the wall base volumes.

Volume of Cut for T-Wall 2:  4900.5 yd"3
Volume of Base of T-Wall 2:  3490.7 yd~3

| Volume of Fill for T-Wall 2: 1410 yd~3 |

CC-FW-ST-MT-001 Clear Creek T Wall Quantities.xlsx T-Wall 2
Appendix E - Quantity Calculations E-10



T Clear Creek T-Wall Quantities Calculation No.
TETRA TECH Q CC-FW-ST-MT-001

Job No.: 100-RCE-18-09-1 Page: 11
Project: Coastal Texas Protection and Restoration
Description:  Quantities for T-Wall 2
Made By: LN Date: 07/23/18 Chk'd By: DS Date: 08/17/18
Figure 4:
pipe piles (TYP)

\ sheet pile

Steel Pipe Piles with a spacing of 9 feet along the length of the wall. The minimum tip embedment is
to be 58 feet plus 9 inches of embedment into concrete slab.

BATTERED PILES

Pile Diameter: 24.0 in Batter: 3:1 (V:H)
Pipe Thickness: 0.5in Total Length of Wall:  1450.0 ft
Pile Tip to Head Embedment: 58.75 ft Pile Spacing Along Wall: 9.0 ft
Pipe Weight*: 125.61 Ib/ft # of Pile Rows: 3

*see general references attachments for reference of produced value

# of # of Length Total Pipe Weight Weight
Piles Pile Rows (ft) Length (ft) (Ib/ft) (tons)
161 3 61.93 9977.28 125.61 626.62
TOTALS: # of Battered Piles: 483
Length: 29932 ft
Weight: 1880 tons

CC-FW-ST-MT-001 Clear Creek T Wall Quantities.xlsx T-Wall 2
Appendix E - Quantity Calculations E-11




'|t TETRA TECH

Clear Creek T-Wall Quantities

Calculation No.
CC-FW-ST-MT-001

Job No.: 100-RCE-18-09-1 Page: 12
Project: Coastal Texas Protection and Restoration
Description:  Quantities for T-Wall 2
Made By: LN Date: 07/23/18 Chk'd By: Date: 08/17/18
SHEET PILE WALL
A PZ-22 hot rolled sheet piling shall be utilized for seepage cutoff with a depth of 10 feet of
embedment plus 9 inches of overlap into the concrete slab.
Height of Wall: 10.75 ft
Length of Wall: 1450.0 ft
Weight of Wall*: 22.0 Ib/ftr2
*see general references attachments for reference of produced value
# of Area Weight of Wall | Weight
Walls (ftr2) (Ib/ftr2) (tons)
1 15587.50 22.0 171.46
TOTALS: Area: 15588 ftr2
Weight: 171 tons
CONCRETE
Section* | Height Width Cross Sectional | Length | Volume
(ft) (ft) Area (ft"2) (ft) (yd”3)
C 11.0 1.5 16.5 1450.0 | 886.1
D 2.5 26.0 65.0 1450.0 | 3490.7
*see Figure 4 for sections
| Total Concrete: 4377 yd~3
CC-FW-ST-MT-001 Clear Creek T Wall Quantities.xlsx T-Wall 2
Appendix E - Quantity Calculations E-12




Clear Creek Floodwall Material Take-  Calculation No.
I“I TETRA TECH CC-FW-ST-MT-002

off
Job No.: 100-RCE-18-09-1 Page: 1
Project: Coastal Texas Protection and Restoration
Description: Clear Creek Floodwall Material Take-off
MadeBy: LRM Date: 11/07/18 Chk'd By: JK Date: 11/08/18
Calc Body Pages Appended Pages Total Pages
7 7
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description
and signature) and signature)
Leo Moyer Jaso Kikuta

- BE

CC floodwall quantities.xlsx Cover
Appendix E - Quantity Calculations E-13



Clear Creek Floodwall Material Calculation No.
“I&=| TETRA TECH CC-FW-ST-MT-002
Take-off
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description:
Made By: LRM Date: 11/07/18 Chk'd By: JK Date: 11/08/18
TABLE OF CONTENTS
Page No.

Calculation Cover Sheet 1

Calculation Table of Contents
Issues Being Addressed

Approach

References

Results / Conclusions

Assumptions

Items To Be Verified

Floodwall Reaches

Material Take-offs per Foot of Wall
Quantities

Njoju|h~|h|lWlwWlwWlWIN

Number of Last Page
Attachments Pages Number

CC floodwall quantities.xlIsx TOC & Description
Appendix E - Quantity Calculations E-14



H Calculation No.
T | TETRA TECH Clear Creek Floodwall Material

CC-FW-ST-MT-002
Take-off
Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration
Description:
Made By: LRM Date: 11/07/18 Chk'd By: JK Date: 11/08/18

ISSUE BEING ADDRESSED
Material take-off for the Clear Creek floodwall.

APPROACH

Calculate a material take-off for a typical running foot of the flood wall, which consists of vertical soldier
piles, batter piles, a concrete pile cap, and 6-inch square precast piles. For the pile cap, assume a nominal

reinforcing ratio. Once the typical quantity per running foot is calculated, multiply it by the length of the
flood wall.

REFERENCES

References used during this calculation are as follows:
1) Clear Creek Floodwall detail, plate 3

RESULTS / CONCLUSIONS
See last page for quantities

CC floodwall quantities.xIsx

TOC & Description
Appendix E - Quantity Calculations




: Calculation No.
T | TETRA TECH Clear Creek Floodwall Material P o
Take-off
Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description:
Made By: LRM Date: 11/07/18 Chk'd By: JK Date: 11/08/18

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
1) The 6-inch precast concrete piles are 50 feet long
2) The reinforcing ratio of the pile cap

ITEMS TO BE VERIFIED

The following items are to be verified in a later design phase:
1) Additional appurtenances for the flood wall
2) The actual reinforcing quantities for the pile cap
3) Details for the pile connectors to the pile cap
4) Infill for the pile and grouting between the soldier piles and the square precast piles will be
included at a later design phase.

CALCULATIONS

CC floodwall quantities.xIsx TOC & Description
Appendix E - Quantity Calculations E-16



Clear Creek Floodwall Material Take-  Calculation No.
“ TETRA TECH CC-FW-ST-MT-002

off
Job No.: 100-RCE-18-09-1 Page: 5
Project: Coastal Texas Protection and Restoration
Description: Floodwall Reaches
Made By: LRM Date: 11/07/18 Chk'd By: JK Date: 11/08/18
Floodwall Reaches

References

Plate 3, Floodwall detail

Starting Station Ending Station Length (ft)

Reach 1 20+05 43+46 2341

Reach 2 59+94 61+58 164

Reach 3 64+01 70+45 644

Total 3149
CC floodwall quantities.xIsx Reach lengths

Appendix E - Quantity Calculations E-17



. Calculation No.
T | TETRA TECH Clear Creek Floodwall Material Take oo o
off

Job No.: 100-RCE-18-09-1 Page: 6
Project: Coastal Texas Protection and Restoration
Description: Material Take-offs per Foot of Wall
Made By: LRM Date: 11/07/18 Chk'd By: JK Date: 11/08/18
Inputs

Typical concrete reinforcing ratio rho 0.010

Rebar weight 490(pcf

Material take-offs
Soldier piles (48-inch precast, prestressed concrete piles, LF)

Spacing 4|ft per each
Typical pile length top EL 15.25
tip EL -70.00

85.25 LF/each

Batter piles (18x0.625 inch steel pipe pile, LF)

Spacing 8|ft per each
Typical pile length top EL 15.25

tip EL -98.00

batter angle 3{V:1H

120 LF/each (rounded up to nearest foot)

Infill piles (pairs of 6-inch square precast, prestressed piles, LF)

Spacing 4|ft per each pair
Typical pile length top EL 15.25
tip EL -34.75
100 LF/each pair (two piles)

Pile Cap (reinforced concrete, cubic yards)
Continuous for length of wall

Cross sectional area ft?

Volume per length of wall 0.657 yard? per ft of wall

Rebar (tons)

Volume of rebar 0.178 ft3 per ft of wall
Tons of rebar per ft of wall 0.0435 tons per ft of wall
CC floodwall quantities.xlsx qtys per foot

Appendix E - Quantity Calculations E-18



Clear Creek Floodwall Material Take- ~ Calculation No.
“I&=| TETRA TECH CC-FW-ST-MT-002
off

Job No.: 100-RCE-18-09-1 Page: 7
Project: Coastal Texas Protection and Restoration
Description:  Quantities
Made By: LRM Date: 11/07/18 Chk'd By: JK Date: 11/08/18
Floodwall length 3149 ft

Material take-offs

Spacing (per ft of Quantity Quantity
Item wall) (EA) (unit) Unit
48-inch precast, prestressed concrete piles 4 788 67177 LF
18x0.625 inch steel pipe pile 8 394 47280 LF
6-inch square precast, prestressed piles 4 788 78800 LF
Reinforced concrete 1 3149 2070 yard?®
Rebar 1 3149 137 tons
CC floodwall quantities.xlIsx qtys
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I-“ I Clear Creek Pump Station Calculation No.
TETRA TECH P CC-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 1
Project: Coastal Texas Protection and Restoration
Description: Clear Creek Pump Station Quantites
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
Calc Body Pages Appended Pages Total Pages
14 2 16
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description
and signature) and signature)

Lexee Navarre 7/24/2018  Carl Grompe 9/21/2018

A
Jason,Kikuta 11/7/2018
5 / / Updated for Revised PS Geometry and
, design
CC-PS-ST-MT-001 Clear Creek Pump Station Quantites.x|sx Cover

Appendix E - Quantity Calculations E-20



: Calculation No.
TL| TETRA TECH Clear Creek Ptfr?p Station i
Quantities
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description:
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
Page No.

Calculation Cover Sheet 1
Calculation Table of Contents 2
Issues Being Addressed 3
Approach 3
References 3
Results / Conclusions 3
Assumptions 4
Items To Be Verified 4
General References and Figures 5
Pump Station Foundation Quantites 7
Pump Station Substructure Quantites 10
Pump Station Superstructure Quantites 11
Pump Station Crane Frame Quantities 13

Number of Last Page

Attachments Pages Number
Plate 13 1 14
CC-PS-ST-MT-001 Clear Creek Pump Station Quantites.xlsx TOC & Description
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: Calculation No.
TL| TETRA TECH Clear Creek PL."T‘p Station i
Quantities
Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration
Description:
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18

ISSUE BEING ADDRESSED
Quantity take-offs for preliminary cost estimate for Pump Station at Clear Creek.

APPROACH
Typical engineering means and methods.

REFERENCES

References used during this calculation are as follows:
1) Plate 13
2) Plate 14
3) Plate 15

RESULTS / CONCLUSIONS
PILES:
Total # of 24" Diam. X 5/8" Vertical
Pipe Piles: 4682

Total 24" Diam. X 5/8" Steel Pipe Pile: 374560 ft OR 29248 tons
Total PZ-22 Steel Sheet Pile: 30217.3 ft*2 OR 332 tons

CONCRETE:

FOUNDATIONS:

Total Concrete for Base Slab: 67657 yd”3
Total Concrete for Mud Slab: 8700 yd”3
Total: 76356 yd”3

SUBSTRUCTURE:
Total: 84231 yd”3
SUPERSTRUCTURE:
Total: 9294 yd~3 8" Thick Precast Concrete Wall Panels
TOTAL CONCRETE: 169882 yd"3
CC-PS-ST-MT-001 Clear Creek Pump Station Quantites.xlsx TOC & Description
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Clear Creek Pump Station

'lt TETRA TECH

Calculation No.
CC-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description:
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
STEEL:
SUPERSTRUCTURE:

Total Number of W36X231 Steel Columns: 136
Length 6800 ft

Total Number of W27X235 Steel Roof Beams: 68
Length 4556 ft

Total Number of W27X235 Steel Beams: 74
Length 3404 ft

CRANE FRAME:
Total Number of Steel HHS 12x12x1/2 Columns: 136
Length 6120 ft

Total Number of W18X192 Steel Top Rails: 74
Length 3404 ft

Total Number of 30 Ib/ft Crane Rails: 74
Length 3404 ft

Total Number of Steel HHS 12x12x1/2 Beams: 370
Length 17020 ft

CC-PS-ST-MT-001 Clear Creek Pump Station Quantites.xlsx TOC & Description
Appendix E - Quantity Calculations

OR

OR

OR

OR

OR

OR

OR

785 tons

535 tons

400 tons

233 tons

327 tons

51 tons

647 tons
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Clear Creek Pump Station

'lt TETRA TECH

Calculation No.
CC-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 5
Project: Coastal Texas Protection and Restoration
Description:
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
1) Excavation is to be determined by others.

2) Number of pumps = 31

3) Material Properties:
- Concrete for base slab, allowable f'c = 4000
- Concrete for mud slab, allowable f'c = 2500
- Reinforcement = ASTM A615 Grade 60
- Pipe Piles = ASTM A252 Grade 3
- Sheet Piles = ASTM A328

4) All piles have tension connections.

ITEMS TO BE VERIFIED
The following items are to be verified in a later design phase:
1) Material types and properties.
2) Layout, elevations and dimensions of Pump Station.

psi
psi

CALCULATIONS

Begin on next page.

CC-PS-ST-MT-001 Clear Creek Pump Station Quantites.xlsx TOC & Description
Appendix E - Quantity Calculations
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Calculation No.

TL| TETRA TECH Clear Creek PL."T‘p Station i
Quantities
Job No.: 100-RCE-18-09-1 Page: 6
Project: Coastal Texas Protection and Restoration
Description:  General References and Figures
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18

General References and Figures

MZ/PZ Hot Rolled Steel Sheet Pile

| THICKNESS [ 2 WEIGHT | sECTION MODULLS COATING AREA
! - | o
Width Height | Fange Web | Sectional Fila | wall i Elastic Plasthc of nertia Both el
el (Rl [tgh (L Area | | Sides Surface
" in | n in ind Bt Ikt | R ind/f in®/fe i Riffrof single|  feiR
SECTION {mem) [mm} | {mm] {mim} [errtfenl kgfm) | (kfm?) | [emfm) | femifml | [t {mtfm) {mfm?)
et o e i 1 |
Nz 18 2_? G 15.14 0,375 0.375 Fa04 55 2385 | 3508 41,33 2331 6.1E 135
700 a10:0 L | 5.5 1483 71.85 116,95 T 2212 IB659 122 115
i : - -
NE 20 156 16.16 0,394 ELT 7.29 57 24 837 3624 432,50 2028 6.18 1,38
oo a10.5 =T 10.0 1544 A4.83 121.18 1548 3m TR L5 1.35
I | | ! _
NE 17156 16.20 0433 0433 7.80 61 26.56 3869 45.B5 'Ir 618 1.35
oG 4115 11 110 1552 i ] * 17968 080 2465 1.88 1.35
| 1
NZ 26 17.56 17.32 0,500 Q500 9.0E 71 3093 48.50 57.01 419.9 6.49 141
00 4400 1.7 127 192.3 105,66 15054 2608 305 27340 1.98 141
h
THICKNESS Cross WEIGHT SECTION MODLUILUS COATING AREA
! | Secticnal Poment
Width Helght Flange | 'wall AFEE Pile wiall ElasHe Plastic of Inextia Both Wall
[w) [hh [LF] (L | Sides Surface
i in in | n i T8 Ibfft n'ift It/ It |[RTeof single | fOSRC
_SE'.:HCIM__ [mm} {mem) [} | {mm] fom?imi) g m| [k m? tem®ml | [emtm) [emidmy | [mimy| ! {rtfme]
a7 72 120 5.0 0.a75 0.375 547 40.3 22,0 18.1 2179 Bil.3E 4.48 1.22
558 us 9.50 =k ELE] §1.0 it EEE] 1171.4 FELT R T 1EF
+ —— - :
a7 T 18.0 120 0arTs 0.375 7.54 4085 ] 0.2 36.49 184.20 4.48 149
457 s 8.50 250 168.1 603 1318 1620 19519 25200 1,37 143
S S— S S R | I -
PT35S 26 14.9 0.500 500 10.29 6.0 35.0 48.5 57.17 36132 ;37 142
X N7 1 58.2 1709 JEDE 0735 R 154
PT 40 2.7 161 0.600 0.500 11.77 55,6 0.0 60.7 71.92 450,855 537 1,64
] 1167 24 67 1915 3 [AEFLE] VG 154 154

CC-PS-ST-MT-001 Clear Creek Pump Station Quantites.xlsx
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Clear Creek Pump Station Calculation No.
TIE TETRA TECH P CC-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 7
Project: Coastal Texas Protection and Restoration

Description:  General References and Figures
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18

Rolled and Welded Pipe

/rDD P PRONIMATE WALLES

Pipe Walght [Ibs/ft} = 10.65*t°{D, -t}
Du {in] - outside diameter

i t ] - thickness of pipe

Pioe Weight {kgfm) = 0.0247*t*{D -t}
D'n [ - outdide diamater

t {mmi} - thickness of pipe

T vewaaa et =g

.mm Wl Thickness [t} in (mim|
in 0,250 0.500 | 0562 OERE | 0750 0875 1000 1.250 1.375 | 1.50-2.3%
{mm] &35 12.70 | 1427 17.48 18.05 2EAT 540 3Lys | 34c50 | 3m10.57.15
4 53.47 1i5.61  141.05 17145 | 1BG.41
(iR | 54.45 1 | lBE.o3 20091 25515 2FT AL |
ELL 74.51 ' 138.43  157.68 | 1T6.B6 21558 | 23451 | 272.43 | 31001 | |
7520 118:32 | 305.90 | 23465 | 26320 33087 MESS | 40547 | 46035 .
36 95,54 166.51 212.90 259,71 | 2B2.62 | 328.55 | IT15 | 45435
144 14218 07,79 316.853 6 A 41055 4EE54 | =SEHD | E90.03
42 111 58 12460 | 221,52 | 248.95 303,84 | 33077 | 3W4.67 | 43229 | 54457 | 597.14
WET | 166.05 .91 | | 2\A.ED | E30.11 A0 452 16 432 17 £E73 45 E52,25 BiG34 | #as.pa [T
aa | 12761 | 158.05 | 150.92 | 222.70 | 253,89 4757 | 37EE3 | 4DB0 | 502.43 | E24.70 | G8E.33 thickrwpy of
1215 | 189.80 | 236.69 | 2R4.12 | 33141 | Srrss 31784 56376 €55.50 | Favrp | sases | 1oa9.89 | gl
54 143.65 | 179.06 | 214.97 | 250.7% | 285.95 39209 | 42693 | 49692 | 56E.5T | 70487 | 77352
1372 113,78 | J66.4F | 319.91 | 373X | 43555 S350 615,34 739.50 | 84305 | 10aR9e | 115113
EQ 15068 | 129.08 | 339,02 | 274.88 | 318.03 435 23 47504 553 .04 B30.71 TES.05 BE1.71 A
1534 237.63 | 28626 | 35570 | 41507 | 4T E45.17 T0E.94 azipa | saee0 | 1iGezs | 12R3EF |
E& 175.72 | 219.09 | 263.07 | 306.98 | 350.10 43679 | 480035 | 53314 | BODU1E | 62485 BE5.22 | 944991
1 26150 | E36.04 Fol49 | 45684 52101 E5002 | 71484 .52 S06.53 103405 1ZA7.59 141367
151.75 | 239.10 | 2B7.13 | 335.07 | 38217 | ATEAT | 52448 | 57125 | 86529 FEH.99 | 99580 | 1038.10
28536 | 35587 | 47730 | 49804 | 55273 a1 | iseesF

bR 7O 850,12 950.06 L138.50 4 i

51696 | S6B&1 | 51835 | 72141 | 823.13 | 102557 | 1126.2%
fE8.32 | 246.19 92%L.70 1073.58 122445 152622 167611
557.05 | §12.74 | 567.46 | 777.51 | 887.27 | 1105.75 | 1214.48

207.79 | 259,11 | 211,18 | 363.15 | 414.24
305.73 | 3BES0 | 46309 | S4044 | E16 46

T
233,82 | 2¥9.12 | 335.23 | 391.26 | 44631

33306 | 41508 | 40B88 | SE226 | Eed.08 ] B28.98 911.86 49329 L157.09 | 132041 | IG4554 | 180T 35
234,86 | 759,13 | 35528 | 41535 | 478.38 | 537.32 | 597.14 | 656.86 | 715.56 | 833,65 | 951.41 | 11B5.92 | 1302.68
3695 | 4TS5 | 53457 534.06 | T11.9 TEG.62 B8 B2 977.52 | 10E4.87 LZ&0.61 181586 | ITE4EL | 19388
<5589 | 315915 | 383.34 | 447.44 | 510,45 | 573.3F | 637,22 | 70099 1045.55 | 1266.20 | 135087
| 38081 | 47495 | 57047 | 665.87 | 758.63 | BS3.27 | 04RF0 | 104310 | 151131 | 1EE4.1T | J0E5.5S
Z71.593 | 339.16 | 40739 | 47554 | 542 52 | 609,42 Ta5.12 0| 107965 | 1346.27
L0468 | 40473 | G026 | TOTER | A07.36 | B0A.00 1108 86 £ 140766 | 160576 | D03 AT
287 .86 503.63 | 574.50 | 645.46 78915 | 859,88 | 1002.02 | 1143.83 | 1426.45
453 74040 | @55.08 | SG60.55 117454 | 137065 | 149017 | 1maza | pazzan
304,00 531.72  GO6.GE | GR1,51 75749 | B33.38 | 9O7.08 | 121048 ( 1207.97 | 1 B2
451 40 791.29  o02E1 | 101&30 | 1137 FF | ipéndi | 18511 | 1eonan | 17eves | 334230 | J4E3.59
320,03 55982 ®3IB.73 | T17.56 TaT57 E?T.51 o5E,0M | 127462 | 1272.11 | 1586.80 | 1743 64
A6 2% | B33.11 | 05054 | I06TES | 1186092 | 130588 | 14rzEr | 1ERSES | 189311 | 236142 | 298483
587.91 | 670.80 | 75360 ( BIT.EE | S21.63 | 1004.1% | 1333.76 | 1336.25 | 1666.57 | 1831.43
A7a01 | G8B.26 | 112148 | 134658 ! 137154 | 14540 | 1%%F 30 il 158858 | 248073 | 3726.07
43823 | 527.65 | 616.00 B | THRES | BPT.TS | 96576 | 1052.30 | 140250 174715 | 1920002
| 653.63% 'H5.23 916.71 108599 117513 1306 34 143711 | 1568 00 poin e e 600,05 JA57.51
551,70 | 644,10 | 734.54 | B25.70 | 91784 | 1009.83 | 1100.40 | 1467.07 1E27.32 ( 200822
| B21.0F | 95653 | M9E.T1 | 133878 | 1365.90 | 150038 | 1537.58 | 218335 36 | 258A.57
S575.76 | 67219 | 767.01 | BE1.74 | 55797 | 1054,02 | 1148.51 152867 | 150750 | 209641
B56 8% | 1000 KY | 1141 44 | 128241 1435.54 1564.56 170547 227a.82 2838.60 . 311981
| . I | ATWERAT 1 Ensme ] 5
5G69.81 | 70028 | 79508 [ §97.79 | 09801 | 109E.15 | 119661 154281 | 198767 | 218450
| BI262 | 104213 | 118996 | 1336.06 | 1485.21 | 1634.23 | I7BO.TE 23737 | 205708 | A21an
623,86 | T28.38 | B3L.15 | 93384 | 1038.10 | 1142.28 | 1244.72 | 165946 | 165695 | 2067 8E :
| 9ZR 41 | 105395 | 1336.89 | 1389.71 | 1540.87 | 1699.90 | 1852.35 | 369.55 582 | 307731
BG1 22 | 96588 | 107819 | 118640 | 1292 82 172109 | 214802
| | | 1284.62 | 1443.34 | 1604.53 | 1765.56 | 1923.93 | 2565.33 | 2S61.37 | 319651 | 351355
TH4.56 | B95.39 | 1005.93 | 111627 | 1230.53 | 134093 | 1787.74 | 1785.23 | 2228.20 | 2449.18
1167.56 | 133234 | 1496.99 | 1684.17 | 1831.23 | 199553 | PEG0.G6 | PRSE.FX | BRISGY | msesTo
Ll Bl | 1
Pimase cail e weigh
CC-PS-ST-MT-001 Clear Creek Pump Station Quantites.xlsx General References
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'lt TETRA TECH

Clear Creek Pump Station

Calculation No.
CC-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 8
Project: Coastal Texas Protection and Restoration
Description: Quantities for Pump Station Foundations
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
Quantities for Pump Station Foundations
Figure 1: vertical pile (TYP), 24" diam.
—>
Representational diagram
PILES

Number of Piles
Number of Piles
Pile Diameter:
Pile Thickness:
Pile Weight:

150
32

24 in
5/8 in
156.17 Ib/ft
*see general references attachments for reference of produced value

At Safe House Enclosure Slab

, ,# of Pile Weight | StartEL | End EL | Length | Weight Total To‘tal
Piles Piles per[ Rows (Ib/ft) (ft) (ft) () (ton) Length | Weight
row (ft) (ton)
Pumps 6 25 156.17 -16.0 -96.0 80.0| 6.2 12000 937.0
Safe House 8 4 156.17 0.0 -80.0 80.0] 6.2 2560 199.9

CC-PS-ST-MT-001 Clear Creek Pump Station Quantites.xlIsx

Appendix E - Quantity Calculations

Foundation Quantities
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: Calculation No.
Tt | TETRA TECH Clear Creek Pt.!rTmp Station Copesr oo
Quantities
Job No.: 100-RCE-18-09-1 Page: 9
Project: Coastal Texas Protection and Restoration
Description: Quantities for Pump Station Foundations
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
Piles (24" diam x 5/8")
Total # of Piles per Pump: 150
Total Length per Pump: 12000 ft
Total Weight per Pump: 937 tons

Total Number of Pumps: 31

Total # of Piles at Safe House Enclosure: 32
Total Length at Safe House: 2560 ft
Total Weight at safe house: 200 tons
TOTALS: # of 24" diam x 5/8" Piles: 4682
Length of 24" diam x 5/8": 374560 ft
Weight of 24" diam x 5/8": 29248 tons
SHEET PILE

Note: It is assumed that the sheet pile wall used at WCC for seepage control will also be the same kind
used at Clear Creek.
A PZ-22 hot rolled sheet piling shall be utilized for seepage cutoff.

Start EL of Sheet Pile Wall: -25.0 ft Weight of Sheet Pile Wall*: 22.0 |Ib/ftA2
End EL of Sheet Pile Wall: -46.0 ft Length of Sheet Pile Wall: 46.4 ft
Height of Sheet Pile Wall: 21.0 ft

*see general references attachments for reference of produced value

Weight of
Area .
# of Walls (ftA2) Wall Weight (tons)
(Ib/ftA2)
1 974.8 22.0 10.7
Total Number of Pumps: 31 Total Area per Pump: 975 ft/r2
Total Weight per Pump: 11 tons
TOTALS: Area: 30217 ftr2
Weight: 332 tons
CC-PS-ST-MT-001 Clear Creek Pump Station Quantites.xlIsx Foundation Quantities

Appendix E - Quantity Calculations E-28



Clear Creek Pump Station Calculation No.
'lt TETRA TECH . P CC-PS-ST-MT-001
Quantities

Job No.: 100-RCE-18-09-1 Page: 10
Project: Coastal Texas Protection and Restoration
Description: Quantities for Pump Station Foundations
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18

Figure 2:

base slab
\ °

mud slab —————p

4 Representational diagram

CONCRETE

FOUNDATION BASE SLAB:

F'c: 4,000 psi
Width of Slab: 46.4 ft
Total Volume of Concrete per Pump*: 2,182  yd~3
Total Number of Pumps: 31 *Note: this value was obtained from a
Total Foundation Slab Concrete: 67657 yd"3 solid model developed for the design

of this pump station, see attached.

MUD SLAB:

Note: Please see attached SB-005 drawing for concrete sectioning. It is assumed that this pump station
will also have a mud slab like West Closure Complex. Lengths of sections are estimates for the preliminary
design phase.

F'c: 2,500 psi
Width of Slab: 46.4 ft Slab Thickness: 12.0 in
C Secti A Vol

Section Length (ft) Thickness (in) ross T:tll\(;;]a rea Width (ft) (3duAn31)e
a 156.0 12.00 156.00 46.4 268.19

b 21.0 12.00 21.00 16.0 12.44

Total Mud Slab Concrete per Pump: 281 yd”3

Total Number of Pumps: 31

Total Mud Slab Concrete: 8700 yd"3

| TOTAL CONCRETE: 76356 yd*3 |

CC-PS-ST-MT-001 Clear Creek Pump Station Quantites.xlIsx Foundation Quantities
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Clear Creek Pump Station Calculation No.
Tt | TETRA TECH 'mp CC.PS.ST-MT-001
Quantities
Job No.: 100-RCE-18-09-1 Page: 11
Project: Coastal Texas Protection and Restoration
Description:  Pump Station Substructure Quantities
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
Pump Station Substructure Quantities
CONCRETE

Total Volume of Concrete per Pump*: 2,665.8 yd*3 *Note: this value was obtained
Total Number of Pumps: 31 from a solid model developed for
the design of this pump station,
Total Volume of Concrete at Safe House*: 1,591.1 vyd”3 see attached.

| Total Concrete: 84231 yd~3 |

CC-PS-ST-MT-001 Clear Creek Pump Station Quantites.xlsx Substructure Quantities
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'l'.b TETRA TECH

Clear Creek Pump Station

Calculation No.
CC-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 12
Project: Coastal Texas Protection and Restoration
Description:  Pump Station Superstructure Quantities
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18

Pump Station Superstructure Quantities

PRECAST CONCRETE WALL PANELS

Total Volume of Concrete per Pump Bay*:
Total Number of Pump Bays:

292 yd”3  *Note: this value was obtained
31 from a solid model developed for
the design of this pump station,

Total Volume of Concrete at Safe House Enclosure*: 235 yd”3 see attached.
| Total Concrete: 9294 yd~3 |
STEEL
COLUMNS:

The columns of the steel superstructure frame will be W36X231.

Weight:

Height:

Number of Columns per Pump Bay:

Total Number of Pump Bays:

Number of Columns at Safe House Enclosure:

231 Ib/ft
50 ft
4
31
12 Per Plans

Total Number of W36X231 Steel Columns:
Total Length of W36X231 Steel Columns:
Total Weight of W36X231 Steel Columns:

136
6800 ft
785 tons

CC-PS-ST-MT-001 Clear Creek Pump Station Quantites.xlsx
Appendix E - Quantity Calculations
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Calculation No.

Clear Creek Pump Station
CC-PS-ST-MT-001

'l'.b TETRA TECH

Quantities
Job No.: 100-RCE-18-09-1 Page: 13
Project: Coastal Texas Protection and Restoration
Description:  Pump Station Superstructure Quantities
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18

LONGITUDINAL ROOF BEAMS (spanning length of pump bay):
The longitudinal roof beams of the steel superstructure frame will be W27X235.

Weight: 235 |b/ft
Length: 67 ft
Number of Roof Beams per Pump Bay: 2
Total Number of Pump Bays: 31
Number of Beams at Safe House Enclosure: 6 Per Plans
Total Number of W27X235 Steel Roof Beams: 68
Total Length of W27X235 Steel Roof Beams: 4556 ft
Total Weight of W27X235 Steel Roof Beams: 535 tons

TRANSVERSE ROOF BEAMS (spanning width of pump bay):
The tansverse roof beams of the steel superstructure frame are W27X235.

Weight: 235 Ib/ft
Length: 46 ft
Number of Roof Beams per Pump Bay: 2
Total Number of Pump Bays: 31
Number of Beams at Safe House Enclosure: 12 Per Plans
Total Number of W27X235 Steel Beams: 74
Total Length of W27X235 Steel Roof Beams: 3404 ft
Total Weight of W27X235 Steel Roof Beams: 400 tons

CC-PS-ST-MT-001 Clear Creek Pump Station Quantites.xlsx Superstructure Quantities
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Clear Creek Pump Station Calculation No.
Tt | TETRA TECH 'mp CC.PS.ST-MT-001
Quantities
Job No.: 100-RCE-18-09-1 Page: 14
Project: Coastal Texas Protection and Restoration
Description: Pump Station Crane Frame Quantities
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
Pump Station Crane Frame Quantities
STEEL
COLUMNS:

The columns of the steel crane frame are assumed to be HSS 12x12x1/2.

Weight: 76 Ib/ft
Height: 45 ft
Number of Columns per Pump Bay: 4
Total Number of Pump Bays: 31
Number of Columns at Safe House Enclosure: 12
Total Number of Steel HHS 12x12x1/2 Columns: 136
Total Length of Steel HHS 12x12x1/2 Columns: 6120 ft
Total Weight of Steel HHS 12x12x1/2 Columns: 233 tons

TOP RAIL:
The top rail of the steel crane frame will be W18X192.

Weight: 192 Ib/ft
Length: 46 ft
Number of Top Rails per Pump Bay: 2
Total Number of Pump Bays: 31
Number of Top Rails at Safe House Enclosure: 12
Total Number of Top Rails: 74
Total Length of Top Rails: 3404 ft
Total Weight of Top Rails: 327 tons
CC-PS-ST-MT-001 Clear Creek Pump Station Quantites.xlsx Crane Frame Quantities
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: Calculation No.
Tt| TETRA TECH Clear Creek PL,"T‘p Station i
Quantities
Job No.: 100-RCE-18-09-1 Page: 15
Project: Coastal Texas Protection and Restoration
Description: Pump Station Crane Frame Quantities
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
CRANE RAIL:

Added to the top rail will be a 30 Ib/ft crane rail.

Weight: 30 Ib/ft
Length: 46 ft
Number of Crane Rails per Pump Bay: 2
Total Number of Pump Bays: 31
Number of Crane Rails at Safe House Enclosure: 12
Total Number of Crane Rails: 74
Total Length of Crane Rails: 3404 ft
Total Weight of Crane Rails: 51 tons

INFILL FRAMING:
The infill framing beams of the steel crane frame are assumed to be HSS 12x12x1/2.

Weight: 76 Ib/ft
Length: 46 ft
Number of Infill Beams per Pump Bay: 10 5 each side
Total Number of Pump Bays: 31
Number of Infill Beams at Safe House Enclosure: 60
Total Number of Steel HHS 12x12x1/2 Beams: 370
Total Length of Steel HHS 12x12x1/2 Beams: 17020 ft
Total Weight of Steel HHS 12x12x1/2 Beams: 647 tons
CC-PS-ST-MT-001 Clear Creek Pump Station Quantites.xlsx Crane Frame Quantities
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Calculation No.

Clear Creek Fuel Tank
I'II:I TETRA TECH ) . CC-PS-ST-MT-002
Foundations Quantities
Job No.: 100-RCE-18-09-1
Project: Coastal Texas Protection and Restoration
Description: Clear Creek Fuel Tank Foundations Quantities
MadeBy: LN Date: 07/25/18 Chk'd By: DS Date: 08/22/18
Calc Body Pages Appended Pages Total Pages
7 0 7
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description
and signature) and signature)
Lexee Navarre Daniel Stuard

A ‘ /2271 8/22/(2

CC-PS-ST-MT-002 Clear Creek Fuel Tank Quantities.xlsx Cover

Appendix E - Quantity Calculations E-36



Clear Creek Fuel Tank Calculation No.
“I&=| TETRA TECH . . CC-PS-ST-MT-002
Foundations Quantities
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description:
Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/22/18
TABLE OF CONTENTS
Page No.

Calculation Cover Sheet 1

Calculation Table of Contents
Issues Being Addressed
Approach

References

Results / Conclusions
Assumptions

Items To Be Verified

General References and Figures
Fuel Tank Quantites

Nju|h|lh|lwWlwWwlwlw]|N

Number of Last Page
Attachments Pages Number

CC-PS-ST-MT-002 Clear Creek Fuel Tank Quantities.xlsx TOC & Description
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Clear Creek Fuel Tank

'|t TETRA TECH
Foundations Quantities

Calculation No.
CC-PS-ST-MT-002

Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration

Description:

Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/22/18

ISSUE BEING ADDRESSED
Quantity take-offs for preliminary cost estimate for fuel tank foundations.

APPROACH

Typical engineering means and methods for determining volumes and weights.

REFERENCES

References used during this calculation are as follows:
1) CC-PS-ST-CL-001
2) CC-PS-ME-CL-001

RESULTS / CONCLUSIONS

Total # of Pipe Piles: 112 (All piles have tension connections)
Total 24" Diam. X 0.5" Steel Pipe Pile: 6692.0 ft or 420.3 tons
Total # of Pile Caps: 28
Total Concrete per Cap: 13.3 yd”3

Total Pile Cap Concrete: 373.3 yd*3

CC-PS-ST-MT-002 Clear Creek Fuel Tank Quantities.xlsx TOC & Description
Appendix E - Quantity Calculations
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Calculation No.
T | TETRA TECH Clear Cr:eek Fuel Ta.erk PSS ro0
Foundations Quantities
Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description:
Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/22/18

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
1) Material Properties:

- Concrete, f'c = 4000 psi
- Reinforcement = ASTM A615 Grade 60
- Pipe Piles = ASTM A252 Grade 3

2) Costs of reinforcement is included in reinforced concrete unit cost.
3) All piles have tension connections.
4) Total number of Tanks = 14

ITEMS TO BE VERIFIED

The following items are to be verified in a later design phase:
1) Materials and quantities as design progresses.

CALCULATIONS

Begin on next page.

CC-PS-ST-MT-002 Clear Creek Fuel Tank Quantities.xlsx TOC & Description
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Clear Creek Fuel Tank Calculation No.
“I&=| TETRA TECH . . CC-PS-ST-MT-002
Foundations Quantities
Job No.: 100-RCE-18-09-1 Page: 5
Project: Coastal Texas Protection and Restoration
Description:  General References and Figures
Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/22/18
General References and Figures
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CC-PS-ST-MT-002 Clear Creek Fuel Tank Quantities.xlsx General References
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T

TETRA TECH

Clear Creek Fuel Tank

Calculation No.

CC-PS-ST-MT-002

Foundations Quantities

Job No.: 100-RCE-18-09-1 Page: 6
Project: Coastal Texas Protection and Restoration

Description:  General References and Figures

Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/22/18

Rolled and Welded Pipe

APPROXIMATE VALUES
Pipe Waight (1bs/ft) = 20068 t*{D,-th
D, (in] - outside diameter
! t [in] - thickness of pipe
Fipe Weight [kg/m] = 00247 1% D!, -tf
O, |} - outside dismeter
t {mami} - thickness of pipe
i  FWREWEISHT lbsffi (el
‘Wall Thickness [t} in {mm|
0.375 | 0438 | 0500 | OuSE2 UE25 TaER Q5D OLBT5 Liogd 1.250 1.375 | 1.500-2.25
3,52 §1.13 12.90 1 1837 1587 17.48 19,05 EER ] 540 mys | a0 |3sw0.-5735
8471 | 11032 f1i5.61 f 141,05 155.17 171.45 |
140,99 | 164.17 B iAG.93 f 20091 | 234l 25515 |
59,02 | 118.76 | 138.42  157.568 | 176.86 | 106,26 21558 27243 | 31001
147. ITE.73 | 20599 | 38465 | 26520 Az 0T II0ET 2005 47 HE1A5 .
81 | 16651 | 1B9.75 | 21290 | 13635 | 259.71 FIMES [ AM41E | a64.35
177 212,53 | 2a7.79 | 28238 | 31683 L1 TR G A 482 54 | L5EHD £51.03
13504 | 16686 | 194,60 | 211.52 | 248.95 | I76.44 | 303 84 3467 | 43829 | 54452 | 597.14
206.91 | 248.32 | 285.60 | 330,11 FR0AK 411 35 453 16 571 a5 E52.25 BACAA | BEH.G4 Mis. il
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| 96.26 | 355.70 | 41502 ATE. 1R 3¥1a1 550.36 B9 57 A213.02 PR 1282.37 |
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34582 43730 | 43Es | 55873 _r'\-1i‘| 6% | 70966 1129.50 150087
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41558 | 4omes | sa22e | ss4.28 | 745.99 | 826.98 1157.09 | 132041 | 18075
29913 | 355.28 | 415035 | 4TR.38 | 537.32 | 597.14 715.56 | 833.65 | 95141 1302 68
44515 | 53457 | 52406 | 71104 MEEA HEY.B | 10E4.87 | 1280.61 | 141586 % | 193861
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Clear Creek Fuel Tank Calculation No.
“I&=| TETRA TECH . o CC-PS-ST-MT-002
Foundations Quantities
Job No.: 100-RCE-18-09-1 Page: 7
Project: Coastal Texas Protection and Restoration
Description: Quantities for Fuel Tank Foundations
Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/22/18
Quantities for Fuel Tank Foundations
PILES

Steel Pipe Piles with a minimum tip embedment is to be 59 feet plus 9 inches of
embedment into concrete slab.

Pile Diameter: 24.0 in Pipe Weight*:  125.61 Ib/ft
Pipe Thickness: 0.5in Pile Tip to Head Embedment: 59.75 ft
*see general references attachments for reference of produced value

Number of Caps per Tank: 2
Total Number of Tanks: 14
Total Number of Pile Caps: 28
Number of Piles per Cap: 4
Total Number of Piles: 112
Total of Steel Pipe Piles: 6692.0 ft or 420.3 tons
CONCRETE:
PILE CAPS:
Cross Sectional | Length [ Volume
Thickness (ft Width (ft
(ft) () Area (ft"2) (ft) (yd”3)
2.5 12.0 30.0 12.0 13.3
Total Number of Pile Caps: 28 (see piles section)
| Total Concrete: 373.33 yd*3 |
CC-PS-ST-MT-002 Clear Creek Fuel Tank Quantities.xlsx Fuel Tank Quantities
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[.“:] TETRA TECH Clear Creek Pump Station
Cellular Cofferdam Quantities

Calculation No.
CC-PS-ST-MT-003

Job No.: 100-RCE-18-09-1 Page: 1
Project: Coastal Texas Protection and Restoration
Description: Coversheet o
Made By: DAS Date: 10/31/18 Chk'd By: JK Date: 11/08/18
Calc Body Pages Appended Pages Total Pages
7 0 7
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description
and signature) and signature)
Dave S}ensby Jason Kiku
A ; v M /1 /% Submittecf for Review
/1. 8.20/8 nlele
CC-PS-ST-MT-003 Cofferdam Quantities.xIsx Cover
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H Calculation No.
Tt | TETRA TECH Clear Creek Pump Statlo'n. Copesr i ons
Cellular Cofferdam Quantities
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description:
Made By: DAS Date: 10/31/18 Chk'd By: JK Date: 11/08/18
Page No.

Calculation Cover Sheet 1

Calculation Table of Contents
Issues Being Addressed
Approach

References

Results / Conclusions
Assumptions / Inputs

Iltems To Be Verified

General References

Cellular Cofferdam Quantities

Nl |lWlWlWlWIN

Number of Last Page
Attachments Pages Number

CC-PS-ST-MT-003 Cofferdam Quantities.xlsx TOC & Description
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: Calculation No.
Tt | TETRA TECH Clear Creek Pump Station Copesr i ons
Cellular Cofferdam Quantities
Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration
Description:
Made By: DAS Date: 10/31/18 Chk'd By: JK Date: 11/08/18

ISSUE BEING ADDRESSED

The purpose of this calculation is to estimate the quantities necessary for sheet pile cellular cofferdams for the
pumpstations. Limited geotechnical infomration is available at this time, so various assumptions will be made
as to sizes of cofferdam components.

APPROACH

Typical engineering means and methods for determining volumes and weights.

Cellular cofferboxes were assumed, since the size of the cofferbox is very large and interior bracing would be
problematic.

The foundations of the pumphouses are extend below the existing ground level and must be excavated in-the-
wet. After the excavation, gravel layer will be placed to aid in drainage and a tremie slab will be placed. Then
the excavation area will be dewatered for construction. The cofferdams must be designed to provide adequate
strength and stability for each of these phases.

REFERENCES

1) USS Steel Sheet Pile Deisgn Manual, July 1984
2) Skyline Steel Technical Product Manual, 2013

RESULTS / CONCLUSIONS

Assumed Sheet Pile: PS 31

# of Sheets: 5,750

Total Weight of Sheets: 9,550 Tons

Cellular Cofferdam Fill: 212,250 yd”3
CC-PS-ST-MT-003 Cofferdam Quantities.xlsx TOC & Description
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: Calculation No.
Tt | TETRA TECH Clear Creek Pump Statlo'n. Copesr i ons
Cellular Cofferdam Quantities
Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description:
Made By: DAS Date: 10/31/18 Chk'd By: JK Date: 11/08/18

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
- These quantities are based on the associated structural calculations. Due to the limited amount of site
information and design requirements available, a number of significant assumptions have been made.
These are shown in the associated structural design calculations.

- Cofferdam Elevations & Dimesions:

Elevations Dimesions
Top of Cofferdam: 5.0 ft Sheet Pile: PS 31
Assumed Existing Ground: -10.0 ft Cofferdam Width: 50.0 ft
Btm of Excavation: -34.0 ft Clearance to Structure: 6.0 ft
Sheet pile tip: -60.0 ft Excavation Length:  1500.0 ft

Excavation Width: 190.0 ft

ITEMS TO BE VERIFIED
The following items are to be verified in a later design phase:
1) Final geotechnical information and recommendations
2) Detailed design of the cellular cofferdam
3) Pile type, size and layout.
4) Access requirements

CALCULATIONS

See Next Page

CC-PS-ST-MT-003 Cofferdam Quantities.xlsx TOC & Description
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H Calculation No.
Tt | TETRA TECH Clear Creek Pump Station et
Cellular Cofferdam Quantities
Job No.: 100-RCE-18-09-1 Page: 5
Project: Coastal Texas Protection and Restoration
Description: GENERAL REFERENCES
Made By: DAS Date: 10/31/18 Chk'd By: JK Date: 11/08/18

GENERAL REFERENCES

Location of Clear Creek sector gate

Pump Station

Sector Gate

Highway 146 bridge will be extended 100 feet to the west of the
existing right of way.

CC-PS-ST-MT-003 Cofferdam Quantities.xlsx Gen. Ref.
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: Calculation No.
Tt | TETRA TECH Clear Creek Pump Station et
Cellular Cofferdam Quantities
Job No.: 100-RCE-18-09-1 Page: 6
Project: Coastal Texas Protection and Restoration
Description: GENERAL REFERENCES
Made By: DAS Date: 10/31/18 Chk'd By: JK Date: 11/08/18
ﬁ
CC-PS-ST-MT-003 Cofferdam Quantities.xlsx Gen. Ref.
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: Calculation No.
Tt | TETRA TECH Clear Creek Pump Statlo.n' Copesr o ons
Cellular Cofferdam Quantities
Job No.: 100-RCE-18-09-1 Page: 7
Project: Coastal Texas Protection and Restoration
Description:  Cellular Cofferdam Quantities
Made By: DAS Date: 10/31/18 Chk'd By: JK Date: 11/08/18
Excavation Dimensions Centerline of sheetpile cells dimensions
Length 1500 ft Cofferdam Width 50.0 ft
Width 190 ft Clearance to Structure 6.0 ft
Length 1562 ft
Width 252 ft
Sheet pile layout Total Perimeter 3628 lineal feet

/

Length factor 2.6 from chart above
Total length of sheet piles 9432.8 lineal feet
Sheet pile top elevation 5 ft
Sheet pile tip elevation -60 ft
Sheet pile length 65 ft
Sheet pile area 613,132 ftr2
Sheet pile weight / sq ft 31 psf
Total Sheet pile weight 19,007,092 pounds

9,550 tons
Sheet length 19.69 inches

1.64 feet

Number of piles 5,750 sheets
Cofferdam Fill
Top of Fill Elevation 5 ft
Bottom of fill -10
Width factor 0.81 from table :
Width 40.5 ft
Total Fill volume 5,730,500 ftA3

212,250 yds

CC-PS-ST-MT-003 Cofferdam Quantities.xlsx Cellular Cofferdam
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ISSUE BEING ADDRESSED
Quantities are provided for the Spirolite discharge pipes

APPROACH
Quantities are based on the "sunk" approach for installing the pipes in the outfall channel.

REFERENCES
References used during this calculation are as follows:
1) ETL-1110-2-307 Flotation Stabilty Criteria

RESULTS / CONCLUSIONS
Clear Creek Bayou Pump Station

Spirolite pipe 14 ft diameter: 53,702 LF Double closed cell type

Dry welding of Bell & Spigot joints 895 EA at 60 feet

End elbows, FRP: 27 EA Provide support H pile frame
Precast Concrete collars at 20' oc 2,685 EA 11.8 CY EA circumferential
Precast Concrete collars at 20' oc 31,683 CY

Dredging Stage 1 to El -12: 572,832 CY

Thalweg dredging Stage 2 to El -16: 111,384 CY

Backfill 1 - gravel to El -5: 189,216 CY

Backfill 2 - reuse dredged material to El +0: 188,955 CY

Pressure relief air valve 27 EA

Does not include property acquisition nor demolition of existing homes and structures.
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ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:

The following assumptions can be considered when looking at the quantities and cost to provide and install
these pipes, please refer to Plates in Engineering Appendix:

¢ Dredging can occur in 2 stages to minimize earthwork: initially down to El. -12 to obtain a constant depth
throughout. Then a second dredging effort would be localized at the pipeline invert thalweg to bring the
depth to -16.

¢ Collars are made of two half circular precast pieces bolted at the spring line to weigh down the pipes.

¢ Assuming a tidal range from +1 to -1, precast concrete collars can be installed at 20 ft spacing as the
pipeline is launched into the water. The entire line would be launched assembled with collars by keeping

¢ Backfill operations can then proceed in two stages: First a gravel backfill around the pipes to a few feet
above the spring line of the pipes to -5, to secure them against lateral forces, followed by hydraulic

¢ The elbow at the end turns the flow upward to dissipate energy and reduce erosion. The elbow would be
supported off a pile supporting frame. The elbow would be made of solid double cell FRP wall material
discharging at El +2. Riprap would surround the elbow to avoid local erosion.

* The Factor of Safety against buoyancy is 1.5 per ETL 1110-2-307 for normal operation.

CC-PS-ST-MT-004 Clear Creek Discharge Pipe Quantities.xIsx TOC & Description
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ITEMS TO BE VERIFIED

The following items are to be verified in a later design phase:

1) No information on cost is available for 14 ft spirolite. A new mandrel would have to be custom made
and only after knowing the total amount of linear feet of pipe, would IPF Plasson be able to cost this out.
Having said that, a cost can be approximated by the calculated weight of the Closed Cell pipe in lbs per LF.
Sixty-foot pipe sections would be welded in the dry and aligned for launching in the water. Bell and Spigot
with extrusion welds are preferred.

2) As a cost comparison, Vari-Tech has provided 157” (13 ft) diameter pipes in the past at a cost of about
$1,600/LF. This does not account for FOB delivery. The cost of field welding 100 joints of this pipe is about
$600,000. Each FRP elbow can be supplied at a cost of about $35,000. This information needs to be
confirmed for a 14 ft diameter pipe system.

3) The durability of the Spirolite material needs to be confirmed at 100 years and Vari-Tech may be able to
provide supporting aging reports.
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CALCULATIONS

CC pipe lengths north to south

1 2197
2 2182
3 2168
4 2159
5 2137
6 2128
7 2124
8 2111
9 2112
10 2116
11 1946
12 1934
13 1925
14 1925
15 1919
16 1918
17 1900
18 1900
19 1904
20 1883
21 1876
22 1873
23 1872
24 1872
25 1875
26 1871
27 1875
Tota 53702
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CALCULATIONS

Conceptual Design of Pump Stastions - Discharge Pipes - Anchoring Devices

Pipe Diameter

A 14 ft diameter pipeline serving each pump at 1500 cfs is first envisioned. The highest average pipe velocity
would be about 10 fps. Currently, there are no fabricators of HDPE pipes for that large diameter in the U.S. It is
possible that Malaysia could provide this large diameter, however | did not make a call. The largest produced in
the USA is 11 ft diameter as provided by Spirolite. IPF Plasson-USA could consider the cost to fabricate a 14 ft
mandrel if enough quantity is require

Main distributors of Sprirolite in the U.S. are Vari-tech LLC and ISCO. Vari-tech feels a 10 ft dia pipe is feasible if
the pump requirements can support a 20-fps velocity and the associated friction losses. A 12 ft diameter pipe
can also be envisioned; however, bends would require more robust lateral anchors. A lesser diameter pipe
would result in savings on the pipe itself as it is sold by the lbs/LF of pipe. Savings can also be realized on the
lesser amount of dredging.

For purposes of this design, a 14 ft pipe has been adopted going forward to keep the pumping head and
requirements down as well as the cost to run the Pump Station in terms of kwh.

Pipe Material

HDPE spirolite can be either solid wall of various SDRs, open profile with exterior bids, or closed cell profile
honeycomb design. Pipe pressures usually should stay to less than 25 ft of water head, which is realistic for this
application. Joints are typically Bell & Spigot or Extruded melting by means of hot air. Welding is done in the dry
and then pipe is floated into position. Segments are typically 60 ft long and are buoyant. The pipe cannot be
curved beyond about 2 degrees (or about 700 ft radius), therefore it is not practical. Rather, several welded
segments can be provided to suit each bend amount.

Two options were evaluated for installation of the pipes: A (preferred) fully submerged installation, and an
option to have the pipes buoyant with the tides.

CC-PS-ST-MT-004 Clear Creek Discharge Pipe Quantities.xIsx Write up
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Submerged Design Option

It is preferable to “sink” the pipe to the bottom of the channel and this technique is used for many
estuary-to-ocean applications. Precast concrete collars at 20 ft spacing are designed to permanently sink the
pipes provided their spacing, water salinity, and pipe profile selected. Collars serve to overcome pipe material
buoyancy and provide a safety factor in maintaining the pipes permanently sunk. Collars are made of two equal
halves joined at the spring line by bolts. In order to increase the factor of safety during hurricane surge against
lateral wave action, steel H-piles may need be provided at every bend.

In addition, it is possible to backfill the spaces between the pipes with the dredged material, providing less pipe
surface to be exposed to wave action and a beneficial use for the dredged material. A 14 ft diameter alternative
would be better installed by having localized dredging following the pipe invert as the segments are sank into
place.

The Plastic Pipe Institute has information on the tie-down forces required for HDPE of different profiles and
SDRs. Closed cell profiles are air tight and contribute to buoyancy. An important factor in selecting the level of
submergence is for the crown of the pipe to be below the minimum low tide so as to minimize air from
becoming trapped inside the pipe when the tide raises. A 1.5 safety factor has been used for calculating the
ballast requirements against floatation. At the face/exit of the Pump Station, a small pressure relief air valve
will have to be inevitably placed at the crown of the syphon just leaving the PS. This valve is included as part of
the pump equipment.

Fatigue from tidal action is not an issue when the pipes are fully submerged, and the pipe circumferential wall
stresses are minor when resisting the constant uplift in between concrete collars. This is also the case when
storm surge arrives, because the pipe will remain further submerged. The pipe will however, need to be
designed to resist stresses due to lateral submerged wave forces and uplift due to potential currents under the
pipe. Fatigue from hurricane action is not significant due to its low frequency.

A check should be made for temperature stresses due to the brackish water being warmer at the top of the pipe
vs below the pipe. The expansion coefficient for HDPE is about 1 inch per 10 degrees F per 100 LF of pipe.

CC-PS-ST-MT-004 Clear Creek Discharge Pipe Quantities.xIsx Write up
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Pipe Designed to be Byouyant with Tides

The main benefit of this alternative is to lessen the amount of dredging and backfill to otherwise sink
the pipes. In this alternative, the pipes would float unstressed with the tides being restrained only by
cable tie-downs to H-piles. Concrete collars would not be required, however there should be a
bearing pad element designed and provided to lessen the concentrated stresses imparted by the
cable during hurricanes. The cable would have guides attached to the bearing pad to maintain the
pipes in a properly tethered position.

In this alternative, air relief valves are required to release air out of the pipes during a hurricane
surge higher than the high tide. In this case, the cables are resisting the full uplift of the pipes plus
the lateral wave forces acting on the pipe as well as any uplift from flowing water under the pipes.

The temperature check for this option is also required as the top of the pipe will always be exposed
to the sun and the air temperature and UV rays.

Although this option appears to save on earthwork when compared with the submerged option, the
submerged option results superior in terms of ability to withstand hurricane force waves and
therefore durability. Cable tie-downs and H-pile anchors are also high maintenance items with a
limited service life.

Quantities:

The following assumptions can be considered when looking at the quantities and cost to provide and
install these pipes, please refer to Engineering Plates and quantity calculations:

- No information on cost is available for 14 ft spirolite. A new mandrel would have to be
custom made and only after knowing the total amount of linear feet of pipe, would IPF
Plasson be able to cost this out. Having said that, a cost can be approximated by the
calculated weight of the Closed Cell pipe in Ibs per LF. Forty-foot pipe sections would be
welded in the dry and aligned for launching in the water. Bell and Spigot with extrusion
welds are preferred.

- Dredging can occur in 2 stages to minimize earthwork: initially down to El. -12 to obtain a
constant depth throughout. Pairs of H-piles spaced at 100 ft are then driven to locate the
alignment of each pipe at the locations every 5th concrete collar. Then a second dredging
effort would be localized at the pipeline invert thalweg to bring the depth to -16.

CC-PS-ST-MT-004 Clear Creek Discharge Pipe Quantities.xIsx Write up
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- Collars are made of two half circular precast pieces bolted at the spring line. During final
design, a check needs to be made to assess the need to further anchor the pipes major
bends and discrete locations to resist wave action. Locations like the discharge elbow will
need to be secured and anchored to the ground.

- Assuming a tidal range from +1 to -1, precast concrete collars can be installed at 20 ft
spacing as the pipeline is launched into the water. The entire line would be launched
assembled with collars by keeping the pipe ends closed temporarily to obtain pipe buoyancy
in route. Once the pipe is in correct alighment, the pipe ends can be removed, and the pipe
alignment would be sunk down to a pre-dredged invert elevation of -16.

- Backfilled operations can then proceed in two stages: First a gravel backfill around the pipes
to a few feet above the spring line of the pipes to secure them against lateral forces,

followed by hydraulic backfilling using the native dredged materials to El. +1 or the prior
original surrounding level.

- The elbow at the end turns the flow upward to dissipate energy and reduce erosion. The
elbow would be supported off a pile supporting frame. The elbow would be made of solid
double cell FRP wall material discharging at El +2. Riprap would surround the elbow to avoid
local erosion.

- As a cost comparison, Vari-Tech has provided 157” (13 ft) diameter pipes in the past at a
cost of about $1,600/LF. This does not account for FOB delivery. The cost of field welding
100 joints of this pipe is about $600,000. Each FRP elbow can be supplied at a cost of about
$35,000 including anchoring platform.

- The durability of the Spirolite material has been estimted at 100 years and Vari-Tech can provide supporting
aging reports

CC-PS-ST-MT-004 Clear Creek Discharge Pipe Quantities.xIsx Write up
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ISSUE BEING ADDRESSED
This is a preliminary quantity takeoff for the sector gate. It is based on limited information regarding the site

conditions and the feature requirements. These quantities will be updated in more detail as future design
phases progress.

APPROACH

A solid model of the sector gate was prepared. Many quantities such as steel in the gate design are taken
directly from that model. Fender quatities are calculated in the take off with the design assumptions listed.

REFERENCES

See associated structural calculations

RESULTS / CONCLUSIONS

Total Steel for Sector Gates: 188 tons (both sector gates)

Total Weight of UHMW fenders 28400 Ibs (both sector gates)
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ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:

These quantities are based on the associated structural calculations. Due to the limited
amount of site information and design requirements available, a number of significant
assumptions have been made. These are shown in the associated structural design
calculations.

ITEMS TO BE VERIFIED

The following items are to be verified in a later design phase:
1) Water elevations and load cases to be evaluated.
2) Detailed design of gate and monolith.
3) Access requirements

CALCULATIONS

See Attached
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Sector Gate Steel Quantities

The sector gate quantities are taken from the solid model shown below.

The round sections are 0.5 inch wall pipe. The rest of the structure is rolled sections
except for the skin plate.

The structure will be painted with a coal tar epoxy system.

Due to preliminary nature of the design, the weights have been increased to account
for additional requirements such as walkways, etc.

CC-FG-ST-MT-001 Clear Creek Sector Gate Quantities.xlsx sector gate
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Quantities are taken from the solid model of the gate used for analysis.

Additional calcs are used to verify the results of some model components.
Quantities are for one gate. There are a total of two gates.

ltem component quantity material Weight Total
Weight
ea Ibs Ibs
1 skin plate 1 steel 33498 33498
2 tees 17 steel 1147. 19499
3 girder 2 steel 4887. 9774
4 post 1 steel 5394, 5394
5 strut 6 steel 6278. 37668
6 new strut 8 steel 1893. 15144
7 column 3 steel 1916. 5748
8 front diagonal 3 steel 2475. 7425
9 back diagonal 3 steel 3495. 10485
10 cross brace 4 steel 1351. 5404
11 wf column 3 steel 1519. 4557
12 post caps 2 steel 288.6 577.2
13 upper support 20 steel 18.69 373.8
14 vert 10 steel 1397. 13970
Total Steel Weight 169517 Ibs
Allowanc for walkways, connections, etc. 10%
Total steel Weight 186500 Ibs
94 tons
# gates 2
Total Steel 188 tons

CC-FG-ST-MT-001 Clear Creek Sector Gate Quantities.xlsx sector gate
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check skin plate

height 348 in
angle 60 deg

1.0472 radians
radius 648 in
length 678.58 inches
thickness 0.5 inches
vol 118074 in”3

68.33 ft"3

density 490 pcf
weight 33482 |bs
weight from takeoff 33498 error: -0.049% ok

The fender system is comprised of 6 x 10 reinforced UHMW ('force bar')

'timbers'.

Quantity
width 10 in
depth 6 in
area 0.4167 sq ft
length 45.7 ft
Density 62 pcf
Number of timbet 12
Total Weight 14200 lbs
# gates 2
Total Weight 28400 lbs

CC-FG-ST-MT-001 Clear Creek Sector Gate Quantities.xlsx sector gate
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ISSUE BEING ADDRESSED
Quantity take-offs for preliminary cost estimate for bulkhead storage platforms.

APPROACH
Typical engineering means and methods for determining volumes and weights.

REFERENCES
References used during this calculation are as follows:
1) CC-FG-ST-CL-002

RESULTS / CONCLUSIONS

Total # of Steel Pipe Piles: 8 (All piles have tension connections)
Total 24" Diam. X 0.5" Steel Pipe Pile: 530.0 ft or 33.3 tons

Total Concrete: 105.8 yd”3
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Platform Quantities
Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description:
Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/22/18

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
1) Material Properties:

- Concrete, f'c = 4000 psi
- Reinforcement = ASTM A615 Grade 60
- Pipe Piles = ASTM A252 Grade 3

2) Costs of reinforcement is included in reinforced concrete unit cost.
3) All piles have tension connections.

ITEMS TO BE VERIFIED
The following items are to be verified in a later design phase:
1) Materials and quantities as design progresses.

CALCULATIONS

Begin on next page.
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Clear Creek Bulkhead Storage Calculation No.
“ TETRA TECH & CC-FG-ST-MT-002

Platform Quantities

Job No.: 100-RCE-18-09-1 Page: 5
Project: Coastal Texas Protection and Restoration
Description: General References and Figures
Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/22/18
General References and Figures
| ~
|
) £ i
3 S . |
;
| - [ P e |
4]
4 =] P gz H:"
~
- ]
w |
! f
1]
| | | sl
JI L Y TS P |
£y PR | | -
N O T e N ST SN S B Ny A -1 “J""lt'“' - R %
| — T
%
i %
i
| S| 3
e ]
i 3| ¢
N =1 & &
X | 3 N
c = A s "
L boopir ey o 5‘ N
i P PR 1 =
'\53—— v - EERNIEEL W [ \jl_%'" = r— ﬂ—
#o=Z w22 ke M= gl ; o
F o o b
| 0 a 3
S N -
o | g
: | i s
i ' =
; | | T
| | | Eissd
: |
| —— il —— —_— e — — — — — 1 =
{1 M e ARl ek 1 SR il S Lk i B ™ | = ___'ﬁ.i - L et
S P . A T A BN
PRI TR i AR SELOR R Ml L. S ——
) 1 _
CC-FG-ST-MT-002 Clear Creek Bulkhead Quantities.xlsx General References

Appendix E - Quantity Calculations E-71



T

TETRA TECH

Platform Quantities

Clear Creek Bulkhead Storage

Calculation No.
CC-FG-ST-MT-002

Job No.:
Project:
Description:
Made By:

100-RCE-18-09-1

Page:

Coastal Texas Protection and Restoration

General References and Figures

LN Date:

07/25/18

Chk'd By: DS

Date:

08/22/18

Rolled and Welded Pipe

/o

APPROMIMATE VALUES

Pipe Walght [Ibs/ft) = 10.69°t*{0, -t}
D, (in] - outside diameter
t {in] - thickness of pipe

Fipe Weight {kg/m] = C.O24T* "D -t}
O, {rmemi - utside dismeter
t {mmi} - thickness of pipe

—— = —
e St o) s, 7l FIRE WEIGHT b5/ (1]
mﬂi‘.l Wall Thickness [t] in [mm|
in 0438 | OLS00 | OSB2 0625 LEER 0750 0875 Lodo 1.250 1375 1.50- 225
{mimi it.13 1270 0 1427 | 1587 17.48 1505 2E1T R AR 1iys | aase | 3ma0-57ds
24 110032 § 13561 )} 141,05 156.17 171.45 1B6.41
(] | 1e4.17 | 1BE.A3 20081 | 23EA1 255.1% 3 |
3 ' 138.42 157.68 | 176.B6 | 19626 | 215.58 | 23451 | 27243 | 31001
520 | 30599 | 23465 | 26320 | zazaoT 34E 55 4005 43 [TEL i
36 166.51 | 1B9.75 | 212.90 ( 2356.35 2B2.62 | 32A.55 | AT4.15 | 45435
U144 23779 | 282,38 | 31683 35173 40 55 458 54 L5680 £51.03
a2 56 124,60 | 211,82 | 248,95 | 276.44 330.72 384,67 | 438,29 | 54452 597.14
WeY | a1 || .32 | 289,60 | 330011 | 7048 41133 42217 £72.45 652,25 Ai,34 BEE. G4 Wi il
48 159.05 | 190,92 | 222.70 | 253.60 [ 28500 | 31652 378.83 | AA0B0 | 50243 | 62470 | Gas 3z | thcnesd
1213 236,60 | 28412 | 33141 | ATTED | 42413 47503 56176 | e55.54 110 528.66 | 1009.89 | TR
54 173.06 | 214.97 | 250.75 35661 | 39209 | 42693 49692 1 ¥ "Oq.87 | 77352 o wiight.
1371 26647 | 31991 | IFazz 53070 | sansc 3 735.50 843,15 | t0qn96 | 145143
EQ 159.08 | 339,02 | 278,88 39670 | 43622 55304 | 630,71 | 7ES.05 @ HEL.TH A
1524 .63 | 296.26 | 355.70 | #1507 350036 | B45.57 3 A33.00 G860 | 1i6M29 | 128237 |
E& 175.72 | 219.09 | 263.07 | 306.58 43679 | 480.35 | 523.14 BO9.1E | 65485 86522 | 94991
1ETE | 261.50 | 32604 | P10 | 45684 Ea0.02 714,84 778,52 506.53 1034405 | 1287.53 | 141357
7z 191.75 | 239.10 | 287.13 | 335.07 52448 | 57125 75895 038.10
1824 28536 | 35582 | 47730 | #ome4 | | 7 850.12 112850 | i i i BT
78 207.79 | 259,11 | 311.18 | 363.15 SeB &1 | 61935 | 72141  823.13 | 102557
1581 | 309.23 | 3B5.50 | 46306 | S4044 | ] | 84619 | 92170 | I0735E | 122095 | 152622
B4 113,82 335.23 | 391.36 | 4463 501.28 612.74 | 55746 7TT.RI | BET.FY | 1105.75 |1
213 33308 49888 | sE236 | e64.38 | 745.99 911.86 | 993.29 | 1157.09 | 132041 | 1645.54
a0 234986 41535 TR.3& | 537.32 65686 | 71556 83365 | 95141 | 11E5.92
2286 356 35_ &34.06 | T11.94 TUG. A2 a77.52 ! 10E4.87 1240.61 1415 86 176 8L |
96 255,59 A47 94 45 | 573.37 J00.98 | 7E3.67 1045.55 | 126610
pLEL] | 3BD.E] 65,87 B3 | B53.27 1043.19 | 113647 151131 | 1EE4.17
102 71,593 47554 | 54252 | a06.42 079,65 | 13456.27 | 1479.06
2541 404 55 5 | 707.68 | A07.36 | BOA.AT 160576 | 100347 | 2.0
1 1 1 ! | eevl )
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2743  4rEx3 740.40 | @55.00 | 96055 1F7065 | 148147 | 1maz21 | mazzen | 233233 Tov wesghn
531.72 | 60666 | GB1.51 S07.98 | 171048 | 1207.97 | 150662 | 1655.45
791.29  S02.E1 | 101430 195173 | 1@0140 | 179766 | 134210 | J463.50
550.8) 63873 | T17.56 osg.0m | 127462 | 127 15H6.80 | 1743 64
| 83311 | 95054 | 106755 4BZED | 189525 | 1§ 336142 | 2954.83
587.91 T53.ED 13348.76 37 | 1831 .83
| 7 112148 195230 | 1 2726.07
439323 TR9.BS 140290 | 1747.15 | 19200032
653,63 | 1175.53 ok JE00.05 | ZAS7.51
734.54 | B25.70 1467.07 | 1464.53 | 1E27.32 | XDOE 23
109371 | 123878 37.5 18335 | 247947 | 9.36 | 298857 |
TET.OL | BGLY4 105402 | 1148.51 | 1531.18 | 152867 | 150750 | 209641 hore amil
114144 | 138241 1564. 56 4 .92 | 2838.6R 4 311061
FI508 | §IT.e 109E. 15 . 15492181 | 198767
1125.06 | 1336.06 16342 LTRLLT 2 237037 | 205708 |
E31.15 | 93384 | 103880 | 114328 | 1244.72 | 1659.46 | 1656.95 | 206785
1236.89 || 1949.71 | 1544.87 | 1695.90 | 1852.35 | 246055 | 345582 | 307731 |
Bk 965,88 | 1076.19 | 1186.40 | 129262 | 172382 1.0% | 2148.02
| 1284.62 | 144334 | 1604.53  1765.56 | 1923.83 | 2565.33 561.77 | I196.51
B95.29 | 100593 | 111627 | 123053 |1 93 | 178774 1785.23 20
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Clear Creek Bulkhead Storage Calculation No.
Tt | TETRA TECH " >torag CCFG-ST-MT-002
Platform Quantities

Job No.: 100-RCE-18-09-1 Page: 7
Project: Coastal Texas Protection and Restoration

Description: Quantities for Bulkhead Storage Platform

Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/22/18

Quantities for Bulkhead Storage Platform

PILES

Pile Diameter: 24.0 in Head Elevation: 4.25 ft
Pipe Thickness: 0.5 in Tip Elevation: -62.00 ft
Pipe Weight*: 125.61 Ib/ft Pile Length: 66.25 ft

*see general references attachments for reference of produced value

Number of Piles per Bent: 2
Number of Pile Bents: 4
Total Number of Piles: 8
Total of Steel Pipe Piles: 530.0 ft or 33.3 tons
CONCRETE:
DECK:

Cross Sectional Width Volume
Area (ft72) (ft) (yd~3)
1.0 72.0 72.0 28.0 74.7

Thickness (ft) Length (ft)

Total Concrete for Deck: 74.7 yd*3

PILE BENTS:
Cross Sectional | Length [ Volume
Thickness (ft Width (ft
(ft) (ft) Area (ft"2) (ft) (yd”3)
2.5 3.0 7.5 28.0 7.8
Number of Pile Bents: 4
Total Concrete for Bents: 31.1 yd”3

| TOTALCONCRETE: 105.8 yd*3 |

CC-FG-ST-MT-002 Clear Creek Bulkhead Quantities.xlsx Bulkhead Quantities
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Calculation No.

,
'“:W TETRA TECH Clear Creek Monolith Quantities CC-FG-ST-MT-003

Job No.: 100-RCE-18-09-1 Page: 1
Project: Coastal Texas Protection and Restoration
Description: Coversheet L
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/05/18
Calc Body Pages Appended Pages Total Pages
16 0 16
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description
and signature) and signature)
Daniel Stuard Dave Stensby

A M% WZOB/I?B ! Submitted for Review

CC-FG-ST-MT-003 Clear Creek Monolith Quantities xIsx Cover
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: H Calculation No.

Tt | TETRA TECH Clear Creek Monolith Quantities om0
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description:
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/05/18

Page No.

Calculation Cover Sheet 1
Calculation Table of Contents 2
Issues Being Addressed 3
Approach 3
References 3
Results / Conclusions 3
Assumptions / Inputs 4
Iltems To Be Verified 4
General References 5
Sector Gate Monolith Quantities 12

Number of Last Page
Attachments Pages Number
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Clear Creek Monolith Quantities Calculation No.
'lt TETRA TECH CC-FG-ST-MT-003
Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration
Description:
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/05/18

ISSUE BEING ADDRESSED

This is a preliminary quantity takeoff for the sector gate. It is based on limited information regarding the site
conditions and the feature requirements. These quantities will be updated in more detail as future design
phases progress.

APPROACH

Typical engineering means and methods for determining volumes and weights.

REFERENCES

See associated structural calculations for the gate monolith and foundation

RESULTS / CONCLUSIONS

Excavation & Fill:
Total Wet Excavation: 3,161 yd”*3
Total Wet Fill: 1,581 yd”3
Steel:
Total Steel for Sheet Piles and Shoring: 1,168 tons

Total Steel Pipe Piles: 273
of which 154 are batted 3:1 (V:H) All piles have tension connections
Total Weight of Steel Pipe Piles: 1,427 tons

Total Steel: 2,595 tons
Tremie Concrete:
Total Tremie Concrete: 3,161 yd~3
Concrete:
Total Concrete for Fill of Steel Pipe Piles: 583 yd”~3
Total Concrete for Base Slab: 3,952 yd~3
Total Concrete for Monolith Walls: 3,541 yd~3
Total: 8,076 yd™4
HPU / Control Building
Total # of HPU / Control Buildings: 2

CC-FG-ST-MT-003 Clear Creek Monolith Quantities.xIsx TOC & Description
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'lt TETRA TECH

Clear Creek Monolith Quantities

Calculation No.
CC-FG-ST-MT-003

Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration

Description:

Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/05/18

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
These quantities are based on the associated structural calculations. Due to the limited amount of site
- information and design requirements available, a number of significant assumptions have been made.
These are shown in the associated structural design calculations.
- Excavation only consideres excavation under the plan area of the structure, other excavation is to be
determined by others. This excavation will be in the wet. The material will be soft sediment and clay and
may be contaminated due to presence of chemical and petroleum pipelines in the area. Disposal area

unknown.

- Fill and tremie to be placed within the closed cofferbox, in the wet.

- Structural Elevations:
Top of Structure:
Top of Base Slab / Sill:
Top of Tremie Slab:
Top of Fill:

ITEMS TO BE VERIFIED

17.0 ft Pile Head:  -16.25 ft
-12.0 ft Pile Tip:  -97.0 ft
-17.0 ft
-21.0 ft

The following items are to be verified in a later design phase:
1) Water elevations and load cases to be evaluated.
2) Final geotechnical information and recommendations
3) Detailed design of gate and monolith.
4) Pile type, size and layout.
5) Pile load testing program.
6) Deflection criterial of HSDRRS is met
7) Access requirements

CALCULATIONS

See Next Page
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Clear Creek Monolith Quantities Calculation No.
'lt TETRA TECH CC-FG-ST-MT-003
Job No.: 100-RCE-18-09-1 Page: 5
Project: Coastal Texas Protection and Restoration
Description: GENERAL REFERENCES
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/05/18

GENERAL REFERENCES

Location of Clear Creek sector gate

Pump Station

Sector Gate

Highway 146 bridge will be extended 100 feet to the west of the
existing right of way.

CC-FG-ST-MT-003 Clear Creek Monolith Quantities.xIsx Gen. Ref.
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Clear Creek Monolith Quantities Calculation No.
'lt TETRA TECH CC-FG-ST-MT-003
Job No.: 100-RCE-18-09-1 Page: 6
Project: Coastal Texas Protection and Restoration
Description: GENERAL REFERENCES
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/05/18

Location of existing underground pipelines at sector gate site.
We are directed to proceed as existing utilities will be removed by others.

CC-FG-ST-MT-003 Clear Creek Monolith Quantities.xIsx Gen. Ref.
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Clear Creek Monolith Quantities Calculation No.
“T&| TETRA TECH CC-FG-ST-MT-003
Job No.: 100-RCE-18-09-1 Page: 7
Project: Coastal Texas Protection and Restoration
Description: GENERAL REFERENCES
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/05/18
5
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Clear Creek Monolith Quantities Calculation No.
Tt| TETRA TECH Q CC-FG-ST-MT-003

Job No.: 100-RCE-18-09-1 Page: 8
Project: Coastal Texas Protection and Restoration

Description: GENERAL REFERENCES

Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/05/18
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Clear Creek Monolith Quantities Calculation No.
'lt TETRA TECH CC-FG-ST-MT-003
Job No.: 100-RCE-18-09-1 Page: 9
Project: Coastal Texas Protection and Restoration
Description: GENERAL REFERENCES
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/05/18

Note figure above is used only for Wall area
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11/05/18

Calculation No.
CC-FG-ST-MT-003

Page:
Date:

Chk'd By: DAS

s ko)

eb

Clear Creek Monolith Quantities
Des sk 3

11/05/18

Date:

Coastal Texas Protection and Restoration

GENERAL REFERENCES

100-RCE-18-09-1

DS

'lt TETRA TECH

Description:

Project:
Made By:

Job No.:

- ——a—

oot §— “\u\.\.m Ll wJ_L Ah =¥k &
. TL=ZUXE =@ I Ol Q243 (L]
$791- =74 JedH #1d e =tk =0 poleH e U @
‘ 26
. _ 1%s ” — WNid s S0 ¥ B,h2= 291
— | | | |
1% © 9 —@—1— Q-G T 5, 0 |@ = Gty
i Fa 7 .
ﬁ o] @O —9— ¢Q..||®|$ 1 _ | s < _® 71d QR4 LS
! | .\....\.\.\.T. | 2 ) ‘€A1 = 23N
% O & & @|0|¢|\.$ o6 FE 8 3 St | @ %2713 —pui2d \
| ...\....\....\ \\ “ ~—l /.,.. M | o Gys
: ¢_v ©-—& ¢H{@A|¢- & ¢ 00 ® 7573 2715
6 0® 40 ¢ 6 & O O & |
—S/=5¥% =0
elbes b 4 5 4 b 4 4 4 |-
| |\ | . | : T
HRE G e o0 $——0-
v ] B\ - : : . |
aw © melu L ﬂ w ® ﬁw |
< - o —@ o a N - @ Q T
e e 7 | e
6 6 e L 4l ﬁ
_ ? # /m,,, é _ % % _a O © ® 0 o N
| | o | | | =1
--Om @ ﬂ <@ 9,, 0/,;,..0:........ -8 ﬁ ﬁ R S . I X
| — e i i | I ».d_
e e R
B Lo 65 o
LD C 0 E T e ] .
r | R N R o
s
} ;mur_v.
ks
oS AsY3 \.uxu M&MMZ.MHWHV

E-83

Gen. Ref.

CC-FG-ST-MT-003 Clear Creek Monolith Quantities.xIsx
Appendix E - Quantity Calculations



Clear Creek Monolith Quantities Calculation No.

“T&| TETRA TECH CC-FG-ST-MT-003
Job No.: 100-RCE-18-09-1 Page: 11
Project: Coastal Texas Protection and Restoration
Description: GENERAL REFERENCES
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/05/18

Rolled and Welded Pipe

/0
APPROKIMATE VALLES

Pipe Waight (Ibs/ft) = 10.65*1*(D,_-t)
£ (in] - outside diameter
1 t o] - thickness af pipe

Frpe Weight (k'm] = 00287t * {0t}

O, {rmmi| - outside dismeter
t {rmami} - thickness of pipe
* PIPE WEIGHT Bt (lap/i1)
Cutsige Wall Thickn f
CHarmeter (2.] - — 58 AL mee] o
in 0,375 | 0438 | 0500 | 0562 | 0625 | OBRE | 0750 | 0875 | LDOO | 1.250 | 1.375 | L.50-235
_ {mmi .52 §1.13 12,70 18.27 | 1587 17.48 18.05 FFR T a0 | ms | 34852 |_=s 10-57.35
— 7] 2471 | 11032 | 13580 14105 | 15617 | 17145 | 1B6.41
oA 140,99 | 18417 | 1BES3 | 20991 | 23za4l | #Ras | 27Ta | |
0 | 118.76 | 136,42 | 15768 | 176.86 | 19626 | 21558 | 73451 | 27243 | 31001 | |
TEEO 176.73 2 a9 234,65 e e | 2z ar II0ET Z4E 9 205 47 EESR L
36 14281 16651 | 18975 | 212,90 | 236,35 | 259.71 | 2B2.62 | 32855 3418 | 45435 | |
144 LE 213,59 | 207.79 | M2.38 | 316EI | 3173 | Sesas | apans = | mieon | esioa
|1_2 _1_ SE | 135 9-1- 166.86 | 124,60 | 221.82 2458.85 | I76.44 | 303 B4 330,77 | 3B4.67 | 438259 | 54452 597.14
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TETRA TECH Clear Creek Monolith Quantities

T

Calculation No.
CC-FG-ST-MT-003

Job No.: 100-RCE-18-09-1 Page: 12
Project: Coastal Texas Protection and Restoration

Description:  Sector Gate Monolith Quantities

Made By: DAS Date: 11/05/18 Chk'd By: DAS Date: 11/05/18

Sector Gate Monolith Quantities

EXCAVATION

- This excavation only consideres excavation under the plan area of the structure, other excavation is to be

determined by others.

- This excavation will be in the wet. The material will be soft sediment and clay and may be contaminated

due to presence of chemical and petroleum pipelines in the area.
- Disposal area unknown.
- Fill and Tremie to be placed within the closed cofferbox

Assumed Mud Line Elevation: -19.0 ft
Elevation of Bottom of Tremie Slab: -21.0 ft
Assumed Over Excavation: 2.0 ft
Depth of Excavation: 4.0 ft
Monolith Base Slab Sill Slab
Width: 92.00 ft Width: 59.00 ft
Length: 104.75 ft Length: 35.00 ft
Area: 9,637 fth2 Area: 2,065 ft"2
Excavation Volume / Monolith: 38,548 ft"3 Excavation Volume: 8,260 ft"3
# of Monoliths: 2
Total Monolth Excavation: 77,096 ft"3
Volume of Excavation: 85,356 ft"3
| Total Wet Excavation: 3161 yd~3
Fill
- Fill to be placed in the wet
Assumed Fill Depth: 2 ft
Monolith Base Slab Sill Slab
Area: 9,637 ftA2 (See above) Area: 2,065 ft"2
Fill Volume / Monolith: 19,274 ft"3 Fill Volume: 4,130 ft"3
# of Monoliths: 2
Total Monolth Excavation: 38,548 ft"3
Volume of Fill: 42,678 ft"3
| Total Wet Fill: 1581 yd~3

CC-FG-ST-MT-003 Clear Creek Monolith Quantities.xIsx
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'lt TETRA TECH

Clear Creek Monolith Quantities Calculation No.

CC-FG-ST-MT-003

Job No.: 100-RCE-18-09-1 Page: 13
Project: Coastal Texas Protection and Restoration
Description:  Sector Gate Monolith Quantities
Made By: DAS Date: 11/05/18 Chk'd By: DAS Date: 11/05/18
SHEET PILE COFFER BOX
Assumed Top of Sheet Pile Elevation: 10 ft
Assumed Bottom of Sheet Pile Elevation: -61 ft (40ft below tremie slab)
Height of Sheet Pile: 71 ft
Assumed Weight of Sheet Pile: 27 psf
Assumed Weight of Sheet Pile: 1,917 Ib/ft
Monolith Base Slab Sill Slab
Width: 92.00 ft Width: 59.00 ft
Length: 104.75 ft Length: 35.00 ft
Perimeter: 393.5 ft Perimeter: 188 ft
Sheet Pile Weight per Monolith: 754,340 lbs Sheet Pile Weight: 360,396 Ibs
# of Monoliths: 2 180.2 Tons
Total Weight for Monolths: 1,508,679 Ibs
754.3 Tons
Total Weight of Sheet Pile: 935 tons
Assumed Percent for Shoring: 25%
Total Steel Weight for Shoring: 234 tons
| Total Steel for Sheet Piles and Shoring: 1,168 tons |

CC-FG-ST-MT-003 Clear Creek Monolith Quantities.xIsx Monolith
Appendix E - Quantity Calculations
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'lt TETRA TECH

Clear Creek Monolith Quantities

Calculation No.
CC-FG-ST-MT-003

Job No.: 100-RCE-18-09-1

Page: 14

Project: Coastal Texas Protection and Restoration

Description:  Sector Gate Monolith Quantities

Made By: DAS Date:

11/05/18

Chk'd By: DAS

Date: 11/05/18

STEEL PIPE PILES

Pile: 24"x0.5" Steel Pipe Pile

Pile Weight: 125.6 lbs/ft (See Reference)
Top of Pile Elevation: -16.25 ft Batter: 3:1(V:H)
Bottom of Sheet Pile Elevation: -97 ft 0: 18.4 degrees
Vertical Pile Length: 80.75 ft Battered Pile Length: 85.12 ft
Monolith Piles Sill Slab Piles
L / Pile Total L L / Pile Total L
# of Piles ft ft # of Piles ft ft
Vert. Piles| 52 80.75 4,199.0 Vert. Piles 15 80.75 1,211.3
+Batt. Piles| 33 85.12 2,808.9
-Batt Piles 44 85.12 3,745.2
Total: 129 10,753.1
# of Monoliths: 2
Total # of Monolith Piles: 258
Monolith Piles Total Length: 21,506 ft
Total # of Batterd Piles: 154
Total # of Piles: 273 (All piles have tension connections)
Total Length of Piles: 22,717 ft
Pile Weight: 125.6 Ibs/ft
Weight of Piles: 2,853,308 Ibs
Total # of Piles: 273
Total Weight of Piles: 1,427 tons
FILL FOR PILE TOPS:
CONCRETE:
The preparation of the pile tops will be to fill the tops of the piles with concrete.
Pile Diameter: 24 in
Wall thickness: 0.5 in
Interior Pile Area: 415 in"2
2.9 ftr2
Length of Concrete Fill: 20 ft (assumed)
Volume of Concrete Fill: 57.7 ft73
Total Number of Piles: 273 (see steel piles section)
Total Volume of Concrete: 15,753 ft"3
| Total Fill Concrete: 583 ydn3 |
CC-FG-ST-MT-003 Clear Creek Monolith Quantities.xIsx Monolith
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Clear Creek Monolith Quantities

'lt TETRA TECH

Calculation No.
CC-FG-ST-MT-003

Job No.: 100-RCE-18-09-1 Page: 15
Project: Coastal Texas Protection and Restoration

Description:  Sector Gate Monolith Quantities

Made By: DAS Date: 11/05/18 Chk'd By: DAS Date: 11/05/18

TREMIE SLAB CONCRETE

Assumed Tremie Thickness: 4.0 ft

Monolith Base Slab Sill Slab
Width: 92.00 ft Width: 59.00 ft
Length: 104.75 ft Length: 35.00 ft
Area: 9,637 ft"2 Area: 2,065 ftr2
Tremie Slab Volume: 38,548 ft"3 Tremie Slab Volume: 8,260 ft"3
# of Monoliths: 2
Total Monolth Tremie Slab: 77096 ft"3
Total Volume of Tremie Slab: 85356 ft*3
| Total Tremie Concrete: 3161 yd~3
BASE SLAB CONCRETE
Top of Base Slab Elevation: -12.0 ft
Top of Tremie Slab Elevation: -17.0 ft
Hight of Walls: 5.0 ft
Monolith Base Slab Sill Slab
Area: 9,637 ft*2 See above Area: 2,065 ftr2
Base Slab Volume: 48,185 ft"3 Base Slab Volume: 10,325 ft"3
# of Monoliths: 2
Total Monolth Tremie Slab: 96,370 ft"3

Total Volume of Tremie Slab: 106,695 ft*3

| Total Base Slab Concrete:

3952 yd~3 |

MONOLITH WALLS & THRUST BLOCK CONCRETE

Top of Monolith Elevation: 17.0 ft
Top of Base Slab Elevation: -12.0 ft Plan Area of Walls:
Hight of Walls: 29.0 ft Volume of Walls:
# of Monoliths: 2

Total Volume: 95,613.0 ft"3

1,649 ft"2
47,807 ft"3

| Total Monolith Wall and Thrust Block Concrete:

3,541 ydAn3 |

CC-FG-ST-MT-003 Clear Creek Monolith Quantities.xIsx Monolith
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Clear Creek Monolith Quantities Calculation No.

'lt TETRA TECH CC-FG-ST-MT-003

Job No.: 100-RCE-18-09-1 Page: 16
Project: Coastal Texas Protection and Restoration

Description:  Sector Gate Monolith Quantities

Made By: DAS Date: 11/05/18 Chk'd By: DAS Date: 11/05/18

HPU / CONTROL BUILDING

HPU building is to be a prefabricated 18ftx12ft building

# of Monoliths: 2

| HPU / Control Buildings: 2

CC-FG-ST-MT-003 Clear Creek Monolith Quantities.xIsx Monolith
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Calculation No.
CC-FG-ST-MT-004

Clear Creek Sector Gate
Bulkhead Quantities

|'|E| TETRA TECH

Job No.: 100-RCE-18-09-1
Project: Coastal Texas Protection and Restoration
Description: Coversheet

Made By: DS Date: 11/06/18 Chk'd By: DAS Date: 11/7/16
Calc Body Pages Appended Pages Total Pages
7 0 7

Preparer
Rev # (printed name, date
and signature)
Daniel Stuard

Reviewer
(printed name, date
and signature)
Dave Stensby

Revision Description

A 11%— N ) 11/7/2018\6“ Submitted for Review
-/ 2
)% L gjﬂ Stensby’ '

CC-FG-ST-MT-004 Clear Creek Bulkhead Quantities.xIsx Cover
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H Calculation No.
Tt | TETRA TECH Clear Creek Sector.Gate Quantity Craerr oo
Calculations
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description:
Made By: DS Date: 11/06/18 Chk'd By: Date: 11/7/16
Page No.

Calculation Cover Sheet 1
Material Takeoff Table of Contents
Issues Being Addressed
Approach
References

Results / Conclusions

Assumptions / Inputs
Items To Be Verified
Base Slab Layout
Bulkhead Quantity

||l |lWIWIWIWIN

Number of Last Page
Attachments Pages Number

CC-FG-ST-MT-004 Clear Creek Bulkhead Quantities.xIsx TOC & Description
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H Calculation No.
Tt | TETRA TECH Clear Creek Sector.Gate Quantity Craerr oo
Calculations
Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration
Description:
Made By: DS Date: 11/06/18 Chk'd By: Date: 11/7/16

ISSUE BEING ADDRESSED

This is a preliminary quantity takeoff for the sector gate bulkheads. The gate and monolith design are based on
limited information regarding the site conditions and the feature requirements. These quantities will be
updated in more detail as future design phases progress.

APPROACH

The bulkhead quantiles are estimated by assuming that the main members of the bulkheads are wide flange
members with a 0.5" skin plate. Miscellaneous framing and stiffener weights are assumed as a percentage of
the skin plate weight. The size and spacing of the main members are determined using typical engineering
means and methods to determine demands and capacities.

REFERENCES
1) HSDRRS-DG with Revisions through June 2012
2) AISC 9th Edition

RESULTS / CONCLUSIONS

W36x160

4.25 ft

EL.-12

Bulkhead Weight:  13.5 tonseach
Number of Bulkheads: 4
Total Bulkhead Steel Weight:  54.0 tons

CC-FG-ST-MT-004 Clear Creek Bulkhead Quantities.xlsx TOC & Description
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H Calculation No.
Tt | TETRA TECH Clear Creek Sector.Gate Quantity Craerr oo
Calculations
Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description:
Made By: DS Date: 11/06/18 Chk'd By: Date: 11/7/16

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
- Design water elevation the maintenance case is : 5.00
- Apply 50% of the skin plate weight to account for misc. framing and stiffeners.
- Skin plate thickness of 0.5"
- Fy=50 ksi

ITEMS TO BE VERIFIED

The following items are to be verified in a later design phase:
1) Water elevations and load cases to be evaluated.
2) Consistent with Detailed design of gate and monolith.
3) Bulkhead Design.

CALCULATIONS

See next page

CC-FG-ST-MT-004 Clear Creek Bulkhead Quantities.xlsx TOC & Description
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Clear Creek Sector Gate Calculation No.
“T&| TETRA TECH L CC-FG-ST-MT-004
Bulkhead Quantities

Job No.: 100-RCE-18-09-1 Page: 5
Project: Coastal Texas Protection and Restoration

Description:  Base Slab Layout

Made By: DAS Date: 11/06/18 Chk'd By: DAS Date: 11/7/16

Base Slab Layout

Bulkhead
Span = 60ft

\

CC-FG-ST-MT-004 Clear Creek Bulkhead Quantities.xIsx Base Slab Layout
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Clear Creek Sector Gate Calculation No.
Tt) TETRA TECH . CC-FG-ST-MT-004
Bulkhead Quantities

Job No.: 100-RCE-18-09-1 Page: 6
Project: Coastal Texas Protection and Restoration

Description: Bulkhead Quantities

Made By: DAS Date: 11/06/18 Chk'd By: DAS Date: 11/7/16

Bulkhead Quantities

Bulkheads will be necessary to perform maintenance on the sector gates. The bulkheads will extend

from the sill at -12 feet to El 5.0. Only one set of bulkheads will be provided, and can be used at
either monolith.

GIRDERS:
Bulkhead Span: 60.0 feet Sill EL.: -12.00 ft
WS EL.: 5.00 ft
Depth: 17 ft Number of Bulkheads: 4
Water Density: 64.0 pcf Height of Each Bulkhead: 4.25
Bottom Pressure: 1088 psf Number of Girders per Bulkhead: 2
Girder Tributary Width: 2.13 ft
Girder Load, w: 2312 plf
2.31 kIf
Simple Span Moment: 1040 kip ft wir2/8
12485 kip in
fy:  50.0 ksi
fb: 27.5 ksi
(fb=0.66*fy*5/6 =AISC 9th Ed. with 5/6 reduction per HSDRRS)
S Required: 454 in"3
USE: W36x160
Web Depth: 36 in Depth: 36 in Sx: 542 in"3
Web Thickness: 0.65 in Width: 12 in Ix: 9760 in™M

Flange Thickness: 1.02 in

CC-FG-ST-MT-004 Clear Creek Bulkhead Quantities.xIsx bulkhead
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Clear Creek Sector Gate
Bulkhead Quantities

TETRA TECH

=

Calculation No.
CC-FG-ST-MT-004

Job No.: 100-RCE-18-09-1 Page: 7
Project: Coastal Texas Protection and Restoration

Description:  Bulkhead Quantities

Made By: DAS Date: 11/06/18 Chk'd By: DAS Date: 11/7/16

END CONNECTION:

Tibutary Length, L/2: 30.00 ft
V: 69.4 kips
fy: 50.0 ksi
fv: 16.67 ksi (fv=0.4*fy*5/6 =AISC 9th Ed. with 5/6 reduction per HSDRRS)
Area Required: 4.2 in"2
Depth of Web: 12.0 in (Cope end of Bulkhead)
Thickness Required: 0.35in < 0.65 in OK
DEFLECTION:
5/384*w*|74/(E*)
I: 9760 in™ (W36x150)
E: 29000 ksi
Delta: 2.38 in
L/x X: 302 in OK
STEEL
Girders: Skin Plate:
Weight: 160 plf Thickness: 0.5in
Length: 60 ft Height: 4.25 ft
Length: 60 ft
Weight: 20.4 psf
Area: 255 ftA2
Total Weight per Girder: 9600 Ib Total Weight per Skin Plate: 5206 Ib
Number of Girders per Number of Skin Plates per
Bulkhead: 2 Bulkhead: 1
Total Weight of Girders: 19200 |b Total Weight of Skin Plate: 5206 Ib

Additional Miscellaneous Framing
per Bulkhead:

Weight of Misc. Framing:

Total Steel Weight per Bulkhead:

Number of Bulkheads:

Total Steel Weight:

CC-FG-ST-MT-004 Clear Creek Bulkhead Quantities.xIsx
Appendix E - Quantity Calculations

bulkhead

50% of Skin Plate
Weight
2603 Ib

27009 lbs
13.5 tons
4

54.0 tons
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|1t| TETRA TECH

Pump Station Quantities

Calculation No.
CC-PS-ME-MT-001

Job No.: 100-RCE-18-09-1 Page: 1
Project: Coastal Texas Protection and Restoration
Description: Pump Station Quantities
Made By: CTG Date: 08/01/18 Chk'd By: XXX Date: MM/DD/YY
Calc Body Pages Appended Pages Total Pages
3 4 7
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description
and signature) and signature)
First, Last First, Last
MM/DD/YY MM/PD/YY
A cAari Wd“’fl w 7% Erte Flrs fongn
prowe nyong & 27

CC-PS-ME-MT-001 Pump station quantities
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Pump Station Quantities Calculation No.
CC-PS-ME-MT-001

Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description: Pump Station Quantities
Made By: CTG Date: 08/01/18 Chk'd By: EOF Date: 11/07/18
Page No.
Calculation Cover Sheet 1
Calculation Table of Contents 2
Issues Being Addressed 2
Approach 2
References 2
Results / Conclusions 2
Assumptions 2
Iltems To Be Verified 2
Calculation 3
Number of Last Page
Attachments Pages Number
Typical pump bay cross section - isometric 1 4
W(CC flower pot pump cross section, MP-040 1 5
Patterson pump cross section, C04-129127 & E04-128929 1 6
Caterpillar 280-12-MC Marine sheet 1 7

ISSUE BEING ADDRESSED
Mechanical equipment quantity take-offs for preliminary cost estimate for Pump Station at Clear Creek.
APPROACH
Equipment falls into 2 categories, sets of equipment in every bay, and equipment unrelated to the number of
bays
REFERENCES
References used during this calculation are as follows:
1) Mechanical drawings by Tetra Tech
2) WCC cross section
3) Patterson pump drawings from PCCP
RESULTS / CONCLUSIONS
See calculation sections
ASSUMPTIONS / INPUTS
Assumptions made during this calculation are as follows:
1) 5 days fuel storage
ITEMS TO BE VERIFIED
The following items are to be verified in a later design phase:
1)

CC-PS-ME-MT-001 Pump station quantities TOC & Description
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Pump Station Quantities Calculation No.
CC-PS-ME-MT-001

Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration

Description: Pump Station Quantities

Made By: CTG Date: 08/01/18 Chk'd By: EOF Date: 11/07/18

CALCULATIONS

Equipment in every bay

Number of Bays
Trash rack 490 ft’
Trash rake (climbing style) 1
Formed suction intake (type 10 for #129") 1
Vertical Pump (1500 cfs) 1
Custom discharge piping 1
Vacuume break 1
hdpe discharge piping (@#14', average length) 1975.8 ft
Angle gearbox/speed reducer 1
Diesel engine (CAT 280-12-MC Marine) 1
Cooling water supply lines (@ 8") 131 ft
Cooling water pump 1
Exhaust line 57 ft
Exhaust muffler 1
Air intake line 42 ft
Air intake filter/silencer 1
Day Tank (2000 gal) 1
Double walled fuel pipe (32" w/leak detection) 120 ft
Ventilation fan 1

Other equipment

Sump stop log 695 ft’
Stop log hoist 1
Diesel Storage tanks (50,000 gal) 16
Main fuel pumps 32
Double walled fuel pipe (@4" w/leak detection) 2,786 ft
Double walled fuel pipe (6" w/leak detection) 3,000 ft
Fuel conditioning (filter type or centrifuge type) 1
Air Compressor 10
Lube oil tank 13
Bridge crane (capacity 75 tons) 2
Trash conveyor 1210 ft
Fire protection system 1
CC-PS-ME-MT-001 Pump station quantities TOC & Description
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PRELIMINARY

PERMANENT CANAL CLOSURE
AND PUMPING
HURRICANE PROTECTION PROJECT
W912P8-12-C-0049
LONDON AVENUE

500 YEAR LAKE STILL
WATER LEVEL

EL. +11.2'
2.2

DESIGN WAVE
HEIGHT

EL. +12.9'

EL. +10.1'

100 YEAR LAKE STILL
WATER LEVEL

MEAN LAKE
EL. +0.4'

EL 2.0 LOW LAKE LEVEL

80)( © 1.63 DRILL THRU

e FOR ¢ 1.50 BOLTS
§ ‘
Z
189.75 —H 164.08
INSIDE
3
~— 12000 —-
INSIDE
VIEW "A-A"
KSOLEPLATE
77777 T r———— —— —H
I
COUPLING —_|

BASEPLATE, NOT 7

A EL.18.0'

I 1 I
. (PROPOSED)
4 = P .
. EL.458 | i}
. (PROPOSED), " \_ |
- N 92.88 =
> EL.1.01'

FUTURE VERTICAL
GEARMOTOR

i CRANE HOOK HEIGHT1

EL. +35.70 (i \

EL. 22.75' TOP OF SIPHON &

T

CURRENT VERTICAL
GEARMOTOR

£\

EL. 18.1' INSIDE WALL OF CONDUIT A

36"x48"
OPENING

TOP OF PPC BASEPLATE

BrA

_{B

A 290"

WEIGHTS (ESTIMATED)
PUMP WT. (DRY) (FUTURE) 295,000 Ibs
o "7 | PUMP WT. (DRY) (CURRENT) 270,935 Ibs
GEARMOTOR WT. (DRY) (CURRENT) {95,000 Ibs
GEARMOTOR WT. (DRY) (FUTURE) 162,000 Ibs
F.SILWT. 136,560 lbs
WATER WT. (PUMP ONLY) 275,000 Ibs

HEAVIEST SINGLE PIECE: 67,200 Ibs. (DIFFUSER), CURRENT AND FUTURE

LONGEST SINGLE PIECE: 228" LG. (DISCHARGE ELBOW), CURRENT AND FUTURE

BOWL ASSEMBLY LENGTH: 228", CURRENT AND FUTURE
BOWL ASSEMBLY WEIGHT: 135,500 Ibs. FUTURE

EL. +9.0'

\ 24"x36"

CURRENT DESIGN CANAL

WATER SURFACE ~—— EL.+20
CURRENT MIN.PCCP INTAKE & 4 o
WATER SURFACE L
CURRENT CANAL .
INVERT EL.-9.0

FUTURE DESIGN CANAL
WATER SURFACE L . EL.-13.0'
FUTURE MIN. PCCP INTAKE e
WATER SURFACE ~~— EL.-150

e J\ MANWAY
" 10'x10' SQUARE N |
| Passace !
(PROPOSED)
C- PUMP SUPPORTED
- AT PUMP STAND
.| 7248
IMPELLER .
. l GROUT | EVE DATUMEL 23:46

/A\MODIFIED TYPE 10 F.S.I.

— I‘\/\ EL. -25.25'A

FUTURE
CANAL INVERT

EL.-29.0'

12341 HX
323.97 W

FSI INVERT

L —EL -390
RARTREE S 3 DESIGNED PER H.I. 9.8-1998 EDITION

\

\

\ . ey

\ e

‘ A
4’, . L “
I

DRIVER STAND/

WITH MODIFICATION TO THE ROOF

i 140.25 AND SIDE INLET RADII.
SUPPORTED THIS \ FSIEXITDIA 4628 SEE SHEET 2 FOR GEAR MOTOR MAINTENANCE POINTS
EDGE | | BASEPLATE X SHEET 1 OF 2
,,,,, J 1 1 SOLEPLATE  REV 1 ECR #34349 BY JCARSON ON 6-27-13 DWG. NO. REV.
: ~ REV 2 ECR #34771 BY KMOODY ON 9-30-13 C04-129127 5
" " REV 3 ECR #35541 BY KMOODY ON 3-24-14
VIEW "B-B SOLEPLATE REV 4 ECR #35943 BY KMOODY ON 6-13-14 OUTLINE DIMENSION DRAWN DATE
NOTE: REV 5 ECR #36575 BY BNICHOLSON ON 10-15-14|  PATTERSON PUMP COMPANY FOR 1800 CFS PUMP kmoody 6/7/2013
SOLEPLATE IS ONLY ON 3 A SUBSIDIARY OF THE GORMAN-RUPP COMPANY SCALE APPRVD.
SIDES OF OPENING NONE EJC
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ALIGNMENT NOTCH FOR

CORRECT POSITIONING MARKED "A"
OF COVER
N R
F—A

° 19.69
o FROM CENTER

B OF LIFTING LUGS
B I B

AeTe|s o o o o of T—n

TN manwaAY COVER
A VIEW F-F

®2.31

FOR USE WITH

35 TON CROSBY
FORGED SHACKLE
LUG THICKNESS 2.75

| /
/
/

/

1
——e

DETAIL G

LUG 1 DETAIL

20.00 FROM INSIDE OF
STATION WALL
CONTRACTOR VERIFIED

4X JACK BOLT HOLES i

e e B
o o
N N
o N
o N
N :
o N
° ‘ o
o N
° ‘ °
o | N
o N
o o
o .
° 164.08 °
° INSIDE °
B ‘ .
o ! o
o ‘ o
o ! o
o ‘ o
o N
o o
o 0 06 6 6 6 6 0 b 0 0 6 0 6 0 0 p

15.00 —
[CONTRACTOR | N
i
VERIFIED Ol oo — 18" DIA THRU CONDUIT
EL. 22.75' FOR SIPHON VALVE CONNECTION
(13.00)
I T —

EL.18.1'

R117.25

BEARING PAD
CAUTION!!
SEE NOTE 4

R292.81

NOTE:
CENTERLINE ORIGINS
ARE NOT IDENTICAL

CONDUIT FLANGES TO BE
FIELD SEALED USING
PERMATEX & PACKING
EXCEPT WHERE NOTED

A BEARING PAD —

80X @ 1.63 DRILL THRU /

FOR ¢ 1.50 BOLTS
SECTION B-B

A\

CENTER OF GRAVITY
FOR ASSEMBLY OF A & B

CONDUIT —
SUPPORT PAD

CAUTION!!
SEE NOTE 4

FLANGE
JOINT

GUIDE VANES

ASSEMBLY "B"

9 37320 5/22/2015 JB
10 37688 08/06/2015 | TLR
788022 11| ss100 | 1onsp01s | TR
12| ssers | oswosrots | TR
[=-39.40 Aﬂ .
Il
T ( ) L
|
B ! B 3 e
b \ o
] ‘ B
(113.74)
] | B SUPPORT PAD } e 20" X 30"
‘ MANWAY
0 , 0 — o o i OPENING
JElT T il
1 a0 Il
0 ‘ D (181.55)  —H——1 ’ |
] , o ! SUPPORTPAD Il I R;UG 2%
| | 0
i | s AN ol
‘ 109.50 :
6 | B TYP 1 ‘
0 ‘ B h== g ,
18" 125/150# FLAT FACE FLANGE B
(6] | 5 CONNECTION FOR SIPHON VALVE ‘ : ‘
‘ (VALVE AND HARDWARE BY OTHERS) 1 I
0 ‘ b A T
l 1 H N
15— 1}
— E i
‘ 0 H‘ L-13.00 e | A | H ‘
! ! CONTRACTOR |} 226.88 i I
I 1.9 VERIFIED || FROMCENTER | ! S
H OF LIFTING LUGS | _} H
B B |
@ B 1 |
336.00 b
0 INSIDE | ) J ‘
0 B U]
0 0 i g (60.50) TYP
(110.00) TYP SUPPORT PAD
0 ‘ o SUPPORT PAD| [
|~——55.80 i GUIDE VANES
0 INSIPE :B o
0 ‘ 0
0 0
0 0
0 0
0 0
L L L P
CENTER OF GRAVITY
| *———— FOR ASSEMBLY OF A & B
} ( ) )
THREADED
BOLT HEAD NUT ROD NUT
BOLT HEAD %}
N pumpe ¢ DISCHARGE ELBOW

32.00' TO INSIDE OF WALL

3 NOTE:

-

. LUG 1IS FOR LIFTING OF ASSEMBLY A & B AS ONE ASSEMBLY.

(MUST BE LIFTED USING ALL BOTH LUGS AND A SPREADER BEAM)

~

LUG 2 IS FOR LIFTING BELLOWS AND ASSEMBLY C AS ONE ASSEMBLY.

(NOTE BELLOWS SHIPPING BARS MUST STILL BE INSTALLED)

w

4.
A HANDLING OR INSTALLATION STEPS.
MATERIALS OF CONSTRUCTION:
ASTM A36 STEEL

ASSEMBLY "C"

ALL OTHER LUGS SHOWN ARE FOR HANDLING OF INDIVIDUAL COMPONENTS
CARE SHOULD BE TAKEN TO PREVENT DAMAGE FROM OCCURING TO BEARING
PAD POLISHED SURFACE. PAD MUST NOT MAKE CONTACT DURING ANY

™ pume connecTion A

SECTION A-A

92.88

(FIELD SEALED WITH
PERMATEX)

LUG FOR LIFTING
MANWAY COVER

SERIES 2-898-MIN

PHOENIX FORGING

DISCHARGE
CONDUIT FLANGE

FORGED SHACKLE
LUG THICKNESS 1.50

GASKET

/2\ DETAILE
MANWAY COVER
(500 %BS) ©1.19 HOLES
A FOR USE WITH
8 1/2 TON CROSBY

/r FLANGE

Lk
Aﬁu DETAIL K
BELLOWS SHIPPING

& HANDLING ROD DETAIL

TYP 4 LOCATIONS ON BELLOWS

DISCHARGE ELBOW
FLANGE

. e DISCHARGE
< MANWAY R2.50 VIEW J-J  CONDUIT FLANGE
é ALUG 2 DETAIL
DETAIL C BOLT HEAD J— .
BOLTING OF MANWAY i} DETAIL D NUT
WEIGHTS (APPROX)
FABRICATION F———————T———1 PERMANENT CANAL CLOSURES AND PUMP STATIONS (PCCP)
TOLERANCES ASSEMBLY A 50139LBS 1800 CFS PUMPING UNIT
UPTO6" +06" PATTERSON ORDER # AF-C0120980 é
670 24" 12 ASSEMBLY B 39060 LBS DIMENSIONS IN () ARE FOR REFERENCE ONLY SHEET 1 OF
— WG, NO. REV.
24 T060  |rior | |ASSEMBLYC 15951 LBS £04-128929 | 17
60"TO 120" |+25" | |OVERALL (MINUS DISCHARGE PIPING &
105522 LBS
OVER120" |z50" | |BELLOWS) PATTERSON PUMP COMPANY PecP 1800 CFS ireed — Sz
BS

MAIN BODYAIS A-'ll'trbuan’rityl Calr‘ulat%nnq

E-102"
1 |
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Electronic Control System

C280-12

PROPULSION ENGINE

RATINGS AND FUEL CONSUMPTION

| mhp | bhp | bW | rpm | US.g/h | g/bkw-ne | EPA

CS | 4704 @ 4640 = 3460 900 208 193.8 NC Il NC
CS 5031 | 4962 = 3700 1000 210 199.2 T4C i NC
MC 5167 5096 | 3800 900 214 194.0 NC Il NC
MC 5520 @ 5444 = 4060 1000 217 198.8 T4C 1l NC
(280 fuel rate is at full load on the prop curve, BSFC is at full power condition.
SPECIFICATIONS
Vee 12, 4-Stroke-Cycle Diesel
Aspiration TTA
Bore x Stroke 11.0x11.81in 280 x 300 mm
Displacement 13,546 cu in 222 liter
Rotation (from flywheel end) Counterclockwise or
clockwise
Engine dry weight (approx) 57,276 |b 25,980 kg
DIMENSIONS
min 182 in/4623 mm 134 in/3404 mm 80 in/2032 mm
max. 182 in/4623 mm 134 in/3404 mm 80 in/2032 mm

Appendix E - Quantity Calcul&i®8




l I Clear Creek Sector gate Quantities Calculation No.
Tt TETRA TECH & CC-FG-ME-MT-001

Job No.: 100-RCE-18-09-1 Page: 1
Project: Coastal Texas Protection and Restoration
Description: Clear Creek Sector gate Quantities
MadeBy: CTG Date: 11/06/18 Chk'd By: Date:
Calc Body Pages Appended Pages Total Pages
4 0 4
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description
and signature) and signature)
Call hiom fe Enve [lekingn
A W/ g 117 701

R AR

CC-FG-ME-MT-001 Sector gate quantities Cover
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Clear Creek Sector gate Quantities Calculation No.
CC-FG-ME-MT-001

Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration

Description: Clear Creek Sector gate Quantities

Made By: CTG Date: 11/06/18 Chk'd By: EOF Date: 11/07/18

TABLE OF CONTENTS

Page No.
Calculation Cover Sheet 1
Calculation Table of Contents 2
Issues Being Addressed 2
Approach 2
References 2
Results / Conclusions 2
Assumptions 2
Items To Be Verified 2
Calculation 34
Number of Last Page
Attachments Pages Number
N/A - -

ISSUE BEING ADDRESSED

Mechanical equipment quantity take-offs for preliminary cost estimate for Sector gate at Clear Creek.
APPROACH

Listed components are for 1 side only unless otherwise noted. Total of 2 sides
REFERENCES
References used during this calculation are as follows:

1) Mechanical drawings by Tetra Tech

RESULTS / CONCLUSIONS
See calculation sections
ASSUMPTIONS / INPUTS
Assumptions made during this calculation are as follows:
1)
ITEMS TO BE VERIFIED
The following items are to be verified in a later design phase:
1) Design of hinge and pintle. Capacity of mechanical operator

||
—
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Clear Creek Sector gate Quantities Calculation No.
CC-FG-ME-MT-001

Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration

Description: Clear Creek Sector gate Quantities

Made By: CTG Date: 11/06/18 Chk'd By: EOF Date: 11/07/18

CALCULATIONS

All quantities are for 1 side only. Total of 2 sides

Item Sub-item Description qty

Hinge See CC-FG-ME-CL-001
Embedments Permanantly installed in monolith 1
Anchor
weldment Connects to embedments and contains bearing 1
Casting Forms connection to kingpost and diagonal members 1
Connection
weldment Connects to each gate truss member 3
Bearing Spherical type 1
Pin Restrains bearing 1
Keeper plate Locks pin rotation 2
Cover plate Vertically constrains bearing 2
Hardware

Pintle See CC-FG-ME-CL-011
Base Connects to embedded anchors, contains pintle 1
Pintle Main bearing surface 1
Bushing Mating bearing surface, self lubricating 1
Casting Connects to kingpost and truss members 1

Operator See CC-FG-ME-CL-021
Hydraulic motor [Bosh Rexroth Haaglunds w/ brake 1
Movable skid w/ hydraulic cylinder actuation 1
HPU 1
Pinion Mounted to hydaulic motor, tranfers load to rack 1
Rack Mounted to skin plate, recieves operating load from pinion 1

CC-FG-ME-MT-001 Sector gate quantities TOC & Description
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Clear Creek Sector gate Quantities Calculation No.
CC-FG-ME-MT-001

Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration

Description: Clear Creek Sector gate Quantities

Made By: CTG Date: 11/06/18 Chk'd By: EOF Date: 11/07/18
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Job No.: 100-RCE-18-09-1

Project: Coastal Texas Protection and Restoration

Title: CC-PS-EE-MT-001

Design Topic: Clear Creek Pump Station Electrical Quantities

Made By: N Date: 08/17/18 Chk'd By: AIB Date: 08/20/18

CC-PS-EE-MT-001
1.0 ISSUE BEING ADDRESSED

2.0 APPROACH
Applying the National Electrical Code (NEC) and Unified facilities guide specifications Division 26 —
Electrical
3.0 REFERENCES
References used for this estimate are as follows:
1) NFPA 70 - National Electrical Code - 2017
2) Design and Analysis of building electrical systems, John H. Matthews
3) Unified facilities guide specifications Division 26 - Electrical
4.0 RESULT SUMMARY/VERIFICATION
RESULTS / CONCLUSIONS

ITEMS TO BE VERIFIED
1) Number of pumps
2) Number of motors
3) Building size
5.0 ASSUMPTIONS
ASSUMPTIONS AND INPUTS
Assumptions made during this calculation are as foilows
1) Large diesel powered motors will have a summed less than 10 HP worth of support
motors.
2) Demand factors for electric motors and size of electric motors in sizing main service
transformer
3) Pump Station layout of 8-15-2018 for distances and quantities of electrical
equipment.

5.0 CALCULATIONS

Clear Creek Pump station has 31 diesel pumps. In each bay, a diesel pump occupies is approximately
50'x90'x60'. The pump station will have an additional 2 bays to contain the control room and living
guarters for the pump station and pump station staff. The additional space is for the maintenance
area and machine shop for the pump station. The pump station will be 1450’ in length and a
minimum width of 90'. Pump house equipment will be segregated to prevent one fault causing the
loss of power and controls to the entire pump house. This will require multiple distribution power
systems in the pump house.
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Item

No Item Description Quantity | Unit
ELECTRICAL ITEMS
l
Clear Creek Pump House
1 TELEPHONE/COMMUNICATION SYSTEM

a. Telephone Patch Panel 2 Ea
b. Master Desk Telephone 2 Ea
c. Combination Telephone/Intercom 20 Ea
d. 1" RMC Conduit 3,000 Lf
e. Telephone cable 5,000 Lf.
f. Cable Terminations 50 Ea

PUMP STATION LIGHTS AND FIXTURES
a. High Bay Down Lighting 60 Ea
b. Wall Lights 60 Ea
¢. Warning Light 10 Ea
d. Warning Horn 4 Ea
e. Mast Lights with 30' Mast 50 Ea
f. Emergency Battery Lighting 25 Ea
g. 3/4" RMC 8,000 CLF
h. Lighting Connection Whips 150 Ea
i. Ceiling Lights 40 Ea

PUMP STATION VIDEO/CCTV SYSTEM
a. Video Camera 100 Ea
b. Network Hub 20 Ea
c. DVR 10 Ea
d. 1" RMC 5,000 Lf
e. Video Cable 5,000 Lf
f. 2" RMC 1,500 Lf
g. Fiber Optic Cable 1,500 Lf
h. LCD television monitors, with audio, 8-inch 10 Ea
i. Cable Terminations 200 Ea
i. Monitoring Software 1 Ea

FUEL STORAGE VIDEO/CCTV SYSTEM
a. Video Camera 15 Ea
b. 3/4" RMC 5,000 Lf
c. Video Cable 5,000 Lf
d. 2" RMC 2,500 Lf
e. Fiber Optic Cable 2,500 Lf
f. Cable Terminations 200 Ea

PUMP STATION FIRE ALARM AND DETECTION SYSTEM
a. Air Sampling (lonization) Detector 60 Ea
b. Thermal (Heat) Detector 60 Ea




c. Smoke Detector 60 Ea
d. Pull Station 20 Ea
e. Bell 10 Ea
f. Fire Alarm Control Panel 4 Ea
g. Main Fire Alarm Control Panel 1 Ea
h. Detector Cable 10,000 Lf
i. Alarm Cable 3,000 Lf
j. 8 Fiber Optic Cable 2,000 Lf
k. 3/4" RMC for Routing Fire Alarm Cable 5,000 Lf
I. 2" RMC for Routing Fiber Optic Cable 2,000 Lf
m. Cable Terminations 200 Ea
FUEL STORAGE FIRE ALARM AND DETECTION SYSTEM
a. Air Sampling (lonization) Detector 30 Ea
b. Thermal (Heat) Detector 30 Ea
c. Smoke Detector 30 Ea
d. Pull Station 20 Ea
e. Bell 5 Ea
f. Fire Alarm Control Panel 2 Ea
g. Main Fire Alarm Control Panel 0 Ea
h. Detector Cable 4,000 Lf
i. Alarm Cable 0 Lf
j. 8 Fiber Optic Cable 2,500 Lf
k. 3/4" RMC for Routing Fire Alarm Cable 0 Lf
I. 2" RMC for Routing Fiber Optic Cable 2,500 Lf
m. Cable Terminations 100 Ea
PUMP STATION CONTROLS AND SENSORS
a. Control Cabinet w/ PLC, power supply, processor, comm.
i 10 Ea
Matrix, realys and network hub
b. PLC Analog Inputs and Outputs 750 Ea
c. PLC Digital Inputs and Quputs 750 Ea
d. Operators Control Cabinet w/ pushbuttons, switches, etc. 20 Ea
e. Human/Machine Interface (HMI) 20 Ea
f. Software for programming PLC and HMI 1 Ea
g. 3/4" RMC 2,000 Lf
h.1" RMC 3,000 Lf
i. 12 Pair Fiber Optic Cable 2,000 Lf
j. 2" RMC for Fiber optic 2,000
k. Controls Panelboard, 120/240V/ 60A, 2d. ckt, w/20A ckt bkr 6 Ea
I. Circuit Breakers, Various Sizes, 1-pole 80 Ea
m. Cable Terminations 2,500 Ea
n. Gearbox heaters 27 Ea
FUEL STORAGE CONTROLS AND SENSORS
a. Control Cabinet w/ PLC, power supply, processor, comm. 5 Ea

Matrix, realys and network hub




b. PLC Analog Inputs and Outputs 200 Ea
c. PLC Digital Inputs and Ouputs 200 Ea
d. Operators Control Cabinet w/ pushbuttons, switches, etc. 4 Ea
e. Human/Machine Interface (HMI) 4 Ea
f. Software for programming PLC and HMI 0 Ea
g. 3/4" RMC 2,000 Lf
h.1" RMC 0 Lf
i. 2#14 AWG braided conductors 5,000 Lf
j. Limit Switches 1 LOT
k. Flow sensors 1 LOT
- |. Level sensors 1 LOT
m. Valvue Actuators 1 LOT
n. Leak Sensors 1 LOT
0. Fuel Temp Sensors 1 LOT
p. Relays 75 Ea
INCOMING POWER
a. 35' Pole 10 Ea
b. Overhead Conductors 2,500 Lf
c. Pull Boxes 10 Ea
d. Misc Hardware 1 LOT
e. Cable Terminations 50 Ea
PUMP STATION LIGHTING CONDUCTORS
a. #12 AWG Stranded Copper 10,000 Lf
b. #10 AWG Stranded Copper 5,000 Ea
c. #8 AWG Stranded Copper 1,000 Ea
d. Pull Boxes 500 Ea
e. Cable Terminations 500 Ea
FUEL STORAGE LIGHTING
a. #12 AWG Stranded Copper 10,000 Lf
b. #10 AWG Stranded Copper 5,000 Ea
c. #8 AWG Stranded Copper 1,000 Ea
d. Pull Boxes 200 Ea
e. Cable Terminations 200 Ea
f. Mast Lights with 30' Mast 20 Ea
MOTOR CONTROL CENTER - MCCx25
a. MCC - Section 40 Ea
b. Main Disconnect Circuit Breaker - MDCB 35 Ea
c. Combination Starter 60 Ea
d. Control Transformer 30 Ea
e. Circuit Breaker 500 Lf
f. 3-#12 AWG, 1 - #12 AWG 5000 Lf
g. 3-#10 AWG, 1 - #10 AWG 5000 Lf
h. 3-#8 AWG, 1 - #10 AWG 5000




PUMP STATION RECEPTACLES

a. 5-20R Receptacles 300 Ea
b. #10 AWG Stranded Copper 10,000 Lf
c. 1T00A 3P-5W NEMA-3R Power Outlet 40 Ea
d. 4#1 AWG, 1#8 AWG EGC 1,000 Lf
e. Pull Boxes 200 Ea
f. Cable Terminations 200 Ea
FUEL STORAGE RECEPTACLES
a. 5-20R Receptacles NEMA 4X 25 Ea
b. #10 AWG Stranded Copper 2,000 Lf
c. 100A 3P-5W NEMA-4X Power Outlet 4 Ea
d. 4#1 AWG, 1#8 AWG EGC 1,000 Lf
e. Pull Boxes 20 Ea
f. Cable Terminations 20 Ea
Automatic Transfer switches
a. Medium Voltage Automatic Transfer switches 0 Ea
b. Low Voltage Automatic Transfer Switches 4 Ea
¢. Diconnect Switches 50 Ea
d. Fused Disconnect Switches 4
Stand-by Generators
a. 1000kW Generator 4 Ea
b. 250kW Generator 2 Ea
c. Load Banks 6 Ea
d. Control Panel 6 Ea
Power Transformers
a. 1000kVA 3 Ea
b. 50kVA 2 Ea
c. 30kVA 2 Ea
d. 15kVA 3 Ea
Conductos
a. #14 AWG 10000 Lf
b. #12 AWG 5000 Lf
c. #10 AWG 3000 Lf
d. #8 AWG 1500 Lf
e. #6 AWG 0 Lf
f. #4 AWG 1500 Lf
g. #3 AWG 0 Lf
h. #2 AWG 0 Lf
i. #1 AWG 2000 Lf
i. 1/0 AWG 1000 Lf
k. 2/0 AWG 3000 Lf




I. 3/0 AWG 0 Lf
m. 4/0 Awg 1500 Lf
n. 350 kmill 0 Lf
0. 500 kmill 800 Lf
Conduits and Conductors
a. 3/4" RMC 2500 Lf
b. 1" RMC 2500 Lf
c.11/4" RMC 500 Lf
d.11/2" RMC 1000 Lf
e. 2" RMC 2500 Lf
f.21/2" RMC 500 Lf
g. 3" RMC 2500 Lf
h. 4" RMC 0 Lf
Motors
a. 1-hp, 3PH, 480VAC Ea
b. 2-hp, 3PH, 480VAC 2 Ea
c. 5-hp, 3PH, 480VAC 60 Ea
d. 10-hp, 3PH, 480VAC 2 Ea
e. 20-hp, 3PH, 480VAC 103 Ea
f. 30-hp, 3PH, 480VAC 0 Ea
g. 50-hp, 3PH, 480VAC 0 Ea
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Job No.: 100-RCE-18-09-1

Project: Coastal Texas Protection and Restoration

Title: CC-FG-EE-MT-002

Design Topic: Clear Creek Floodgate Electrical Quantities

Made By: IS Date: 08/17/18 Chk'd By: AJB Date: 08/20/18

CC-FG-EE-MT-002
1.0 ISSUE BEING ADDRESSED

2.0 APPROACH
Applying the National Electrical Code (NEC) and Unified facilities guide specifications Division 26 —
Electrical
3.0 REFERENCES
References used for this estimate are as follows:
1) NFPA 70 - National Electrical Code - 2017
2) Design and Analysis of building electrical systems, John H. Matthews
3} Unified facilities guide specifications Division 26 - Electrical
4.0 RESULT SUMMARY/VERIFICATION
RESULTS / CONCLUSIONS

ITEMS TO BE VERIFIED
1) Size of HPU units
2) Number of lights on site
3) Controis
5.0 ASSUMPTIONS
ASSUMPTIONS AND INPUTS
Assumptions made during this estimate are as follows:
1) Equipment size and available area in Floodgate building.

2) Demand factors for electric motors and size of electric motors in sizing
main feeder.

3) Floodgate distance from Clear Creek Pump Station and location of
Floodgate along the channel.

5.0 CALCULATIONS

Clear Creek Floodgate has a span of 75’ with a gate house on each monolith. The
Floodgate operation house contains the HMI station that controls the gates and the HPU
unit that powers the floodgate. The MCC, Lighting Panel and the PLC cabinet distribute
power to the motors, site lighting and control and sensors for the Floodgate. The
Control Cabinet that houses the PLC and the Network Hub will communicate with the
gate controls, video and voice communications and also with the control room inside

CC-FG-EE-MT-002.xlsx
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Item

Item Description Quantity | Unit
No.
ELECTRICAL ITEMS
I
Clear Creek Floodgate
1 |TELEPHONE/COMMUNICATION SYSTEM
a. Telephone Patch Panel 0 Ea
b. Master Desk Telephone 0 Ea
c. Combination Telephone/intercom 2 Ea
d. 1" MRC Conduit 1,500 Lf
e. Telephone cable 1,500 Lf
f. Cable Terminations 10 Ea
FLOODGATE LIGHTS AND FIXTURES
a. High Bay Down Lighting 0 Ea
b. Wall Lights 10 Ea
c. Warning Light 2 Ea
d. Warning Horn 1 Ea
e. Mast Lights with 30' Mast 10 Ea
f. Emergancy Battery Lighting 25 Ea
g. 3/4" MRC 600 CLF
h. Lighting Connection Whips 5 Ea
i. Ceiling Lights 5 Ea
j. Navigation Lights 10 Ea
k. Solar Power'd hazard/Navigaiton Lights 10 Ea
FLOODGATE VIDEO/CCTV SYSTEM
a. Video Camera 4 Ea
b. Network Hub 1 Ea
c. DVR 1 Ea
d. 3/4" MRC 250 Li
e. Video Cable 300 Lf
f. 2" MRC 1,500 Lf
g. Fiber Optic Cable 1,500 Lf
h. LCD television monitors, with audio, 8-inch 4 Ea
i. Cable Terminations 10 Ea
j. Monitoring Software 1 Ea
FLOODGATE FIRE ALARM AND DETECTION SYSTEM
a. Air Sampling (lonization) Detector 2 Ea
b. Thermal (Heat) Detector 2 Ea
¢. Smoke Detector 2 Ea
d. Pull Station 2 Ea
€. Bell 2 Ea
f. Fire Alarm Control Panel 2 Ea




g. Main Fire Alarm Control Panel 0 Ea
h. Detector Cable 1,500 Lf
i. Alarm Cable 1,500 Lf
j. 8 Fiber Optic Cable 0 Lf
k. 3/4" MRC for Routing Fire Alarm Cable 1,500 Lf
I. 1" MRC for Routing Fiber Optic Cable 0 Lf
m. Cable Terminations 20 Ea
FLOODGATE CONTROLS
a. Control Cabinet w/ PLC, power supply, processor, comm.
) 2 Ea
Matrix, realys and network hub
b. PLC Analog Inputs and Outputs 50 Ea
¢. PLC Digital Inputs and Ouputs 50 Ea
d. Operators Control Cabinet w/ pushbuttons, switches, etc. 4 Ea
e. Human/Machine Interface (HMI) 2 Ea
f. Software for programming PLC and HMI 0 Ea
g. 3/4" RMC 2,000 Lf
h.1" RMC 2,000 Lf
i. 12 Pair Fiber Optic Cable 0 Lf
j. Controls Panelboard, 120/240V/ 60A, 2d. ckt, w/20A ckt
bkr 4 Ea
k. Circuit Breakers, Various Sizes, 1-pole 40 Ea
|. Cable Terminations 50 Ea
INCOMING POWER
a. 3-#2/0 AWG, 1-#6 AWG 2,000 Lf
b. 2" RMC Embedded Conduits 2,000 Lf
c. Pull Boxes 20 Ea
d. Misc Hardware 1 LOT
e. Cable Terminations 50 Ea
FLOODGATE LIGHTING CONDUCTORS
a. #12 AWG Stranded Copper 600 Lf
b. #10 AWG Stranded Copper 200 Lf
c. #8 AWG Stranded Copper 0 Lf
d. Pull Boxes 20 Ea
e. Cable Terminations 20 Ea
MOTOR CONTROL CENTER - MCCx2
a. MCC - Section 4 Ea
b. Main Disconnect Circuit Breaker - MDCB 2 Ea
¢. Combination Starter 8 Ea
d. Control Transformer 2 Ea
e. Circuit Breaker 40 Ea
f. 3-#12 AWG, 1 - #12 AWG 600 Lf
g. 3-#10 AWG, 1 - #10 AWG 600 Lf




h. 3-#8 AWG, 1 - #10 AWG 0 Lf
Automatic Transfer switches
a. Medium Voltage Automatic Transfer switches 0 Ea
b. Low Voltage Automatic Transfer Switches 4 Ea
c¢. Diconnect Switches 50 Ea
d. Fused Disconnect Switches 4 Ea
Power Transformers
a. 250kVA 1 Ea
b. 50kVA 0 Ea
c. 30kVA 1 Ea
d. 15kVA 1 Ea
Conductors
a. #14 AWG 2500 Lf
b. #12 AWG 1500 Lf
c. #10 AWG 1500 Lf
d. #8 AWG 0 Lf
e. #6 AWG 0 Lf
f. #4 AWG 0 Lf
g. #3 AWG 0 Lf
h. #2 AWG 0 Lf
i. #1 AWG Lf
j. 1/0 AWG 1500 Lf
k. 2/0 AWG 0 Lf
I. 3/0 AWG 0 Lf
m. 4/0 Awg 0 Lf
n. 350 kmill 0 Lf
0. 500 kmill 0 Lf
Conduits
a. 3/4" RMC 800 Lf
b. 1" RMC 0 Lf
c. 11/4" RMC 0 Lf
d. 11/2" RMC 0 Lf
e. 2" RMC 0 Lf
f.2 1/2" RMC 1500 Lf
g. 3" RMC 0 Lf
h. 4" RMC 0 Lf
Motors
a. 1-hp, 3PH, 480VAC 0 Ea
b. 2-hp, 3PH, 480VAC 0 Ea




c. 5-hp, 3PH, 480VAC

Ea

d. 10-hp, 3PH, 480VAC

Ea

e. 20-hp, 3PH, 480VAC

Ea

f. 30-hp, 3PH, 480VAC

Ea

g. 50-hp, 3PH, 480VAC

ol|lo|~INV]|O
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Dickinson Bayou T-Wall Quantities Calculation No.
DB-FW-ST-MT-001

Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration

Description:

Made By: LN Date: 07/29/18 Chk'd By: DS Date: 09/21/18

ISSUE BEING ADDRESSED

Quantity take-offs for preliminary cost estimate for T-Walls.

APPROACH

Typical engineering means and methods for determining volumes and weights.

REFERENCES

References used during this calculation are as follows:
1) CC-FW-ST-CL-001
2) CC-FW-ST-CL-002
3) HSDRRS - DG with Revisions through June 2012

RESULTS / CONCLUSIONS

T-wall 1:
Total Dry Excavation: 5941 yd”3
Total Fill: 1876 yd~3
Total # of Battered Pipe Piles: 469 (All piles have tension connections)
Total 24" Diam. X 0.5" Steel Battered Pipe Pile: 32505 ft or 2041 tons
Total PZ-22 Steel Sheet Pile: 15125 ft"2 or 166 tons
Total Concrete: 6722 yd”3
T-Wall 2:
Total Dry Excavation: 17604 yd”3
Total Fill: 5064 yd”3
Total # of Battered Pipe Piles: 1736 (All piles have tension connections)
Total 24" Diam. X 0.5" Steel Battered Pipe Pile: 118509 ft or 7443 tons
Total PZ-22 Steel Sheet Pile: 55997 ft"2 or 616 tons

Total Concrete: 18328 yd”~3
Combined Total:
Total Dry Excavation: 23545 yd~3

Total Fill: 6940 yd~3
Total # of Battered Pipe Piles: 2205 (All piles have tension connections)
Total 24" Diam. X 0.5" Steel Battered Pipe Pile: 151014 ft or 9484 tons
Total PZ-22 Steel Sheet Pile: 71122 ft"2 or 782 tons

Total Concrete: 25050 yd”3

DB-FW-ST-MT-001 Dickinson Bayou T Wall Quantities TOC & Description
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Dickinson Bayou T-Wall Quantities Calculation No.
DB-FW-ST-MT-001

Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration

Description:

Made By: LN Date: 07/29/18 Chk'd By: DS Date: 09/21/18

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
1) A minimum PZ-22 hot rolled sheet piling shall be utilized for seepage cut-off. (HSDRRS)
2) Sheet pile tip shall extend a minimum of 10 feet beneath the T-Wall base. (HSDRRS)
3) Material Properties:

- Concrete, f'c = 4000 psi

- Reinforcement = ASTM A615 Grade 60
- Pipe Piles = ASTM A252 Grade 3
- Sheet Piles = ASTM A328

4) Costs of reinforcement is included in reinforced concrete unit cost.
5) All piles have tension connections.

ITEMS TO BE VERIFIED

The following items are to be verified in a later design phase:
1) Start and end locations.
2) T-wall geometry.
3) Material Types

CALCULATIONS

Start on next page.
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Description:  General References and Figures
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General References and Figures
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Calculation No.

Dickinson Bayou T-Wall Quantities
DB-FW-ST-MT-001

Job No.: 100-RCE-18-09-1 Page: /
Project: Coastal Texas Protection and Restoration
Description: Quantities for T-Wall 1
Made By: LN Date: 07/29/18 Chk'd By: DS Date: 09/21/18
Quantities for T-Wall 1
Start Station for T-Wall: 39+57 & 62+12
End Station for T-Wall: 49+73 & 66+03
Total Length of Wall: 1407.0 ft
|_ |
Figure 1: | 1 new t-wall
) | I4—/ .
excavation cut i existing ground
EXCAVATION FOR T-WALL 1:
Base Excavation Width: 29.0 ft Cross Sectional Area: 114.0 ft*2
Excavation Slope: 1:3 (V:H) Total Length of Wall:  1407.0 ft
Excavation Depth: 3.0 ft
Surface Excavation Width: 47.0 ft
| Total Volume of Excavation Cut: 5941 yd~3 |
FILL FOR T-WALL 1:
After the T-Wall is placed, the remaining space of the initial excavation cut will need to be filled.
This value is just the initial cut minus the base of the T-Wall (Section B, see figure above).
See concrete section for T-Wall for calculations of the wall base volume.
Volume of Cut: 5940.7 yd”3
Volume of Base of T-Wall: 4064.7 yd*3
| Total Volume of Fill: 1876 yd"3 |
DB-FW-ST-MT-001 Dickinson Bayou T Wall Quantities T-Wall 1
E-114
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Dickinson Bayou T-Wall Quantities

Calculation No.
DB-FW-ST-MT-001

Job No.: 100-RCE-18-09-1

Page: S

Project: Coastal Texas Protection and Restoration

Description: Quantities for T-Wall 1

Made By: LN

Date:

07/29/18

Chk'd By: DS

Date: 09/21/18

BATTERED PILES

Figure 2:

pipe piles (TYP)

N

sheet pile

Steel Pipe Piles with a spacing of 9 feet along the length of the wall. The minimum tip embedment is
to be 65 feet plus 9 inches of embedment into concrete slab.

Pile Diameter: 24.0 in Batter: 3:1 (V:H)
Pipe Thickness: 0.5 in Total Length of Wall:  1407.0 ft
Pile Tip to Head Embedment: 65.75 ft Pile Spacing Along Wall: 9.0 ft
Pipe Weight*: 125.61 Ib/ft # of Pile Rows: 3
*see general references attachments for reference of produced value
# of # of Length Total Pipe Weight Weight
Piles Pile Rows (ft) Length (ft) (Ib/ft) (tons)
156 3 69.31 10834.93 125.61 680.49
TOTALS: # of Battered Piles: 469
Length: 32505 ft
Weight: 2041 tons
DB-FW-ST-MT-001 Dickinson Bayou T Wall Quantities T-Wall 1
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Dickinson Bayou T-Wall Quantities

Calculation No.

DB-FW-ST-MT-001

Job No.: 100-RCE-18-09-1 Page: e
Project: Coastal Texas Protection and Restoration

Description:  Quantities for T-Wall 1

Made By: LN Date: 07/29/18 Chk'd By: DS Date: 09/21/18

SHEET PILE WALL

A PZ-22 hot rolled sheet piling shall be utilized for seepage cutoff with a depth of 10 feet of
embedment plus 9 inches of embedment into the concrete slab.

Height of Wall:
Length of Wall:
Weight of Wall*:

10.75 ft

1407.0 ft
22.0 Ib/ft"2
*see general references attachments for reference of produced value

# of Area Weight of Wall | Weight
Walls (ftA2) (Ib/ftA2) (tons)
1 15125.25 22.0 166.38
TOTALS: Area: 15125 ftr2
Weight: 166 tons
CONCRETE
Section* | Height Width Cross Sectional | Length | Volume
(ft) (ft) Area (ft"2) (ft) (yd”3)
A 17.0 3.0 51.0 1407.0 | 2657.7
B 3.0 26.0 78.0 1407.0 | 4064.7
*see Figure 2 for sections
| Total Concrete: 6722 ydr3 |
DB-FW-ST-MT-001 Dickinson Bayou T Wall Quantities T-Wall 1
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Calculation No.

Dickinson Bayou T-Wall Quantities
DB-FW-ST-MT-001

Job No.: 100-RCE-18-09-1 Page: 10
Project: Coastal Texas Protection and Restoration
Description:  Quantities for T-Wall 2
Made By: LN Date: 07/29/18 Chk'd By: DS Date: 09/21/18
Quantities for T-Wall 2
Start Station for T-Wall: 10+00 & 66+03
End Station for T-Wall: 39+57 & 88+55
Total Length of Wall: 5209.0 ft
|_ T
Figure 1: | 1 new t-wall
) | I4—/ .
excavation cut i existing ground
EXCAVATION FOR T-WALL 1:
Base Excavation Width: 29.0 ft Cross Sectional Area: 91.3  ft*2
Excavation Slope: 1:3 (V:H) Total Length of Wall:  5209.0 ft
Excavation Depth: 2.5 ft
Surface Excavation Width: 44.0 ft
| Total Volume of Excavation Cut: 17604 yd~3 |
FILL FOR T-WALL 1.
After the T-Wall is placed, the remaining space of the initial excavation cut will need to be filled.
This value is just the initial cut minus the base of the T-Wall (Section B, see figure above).
See concrete section for T-Wall for calculations of the wall base volume.
Volume of Cut: 17604.5 yd”3
Volume of Base of T-Wall: 12540.2 yd”3
| Total Volume of Fill: 5064 yd"3 |
DB-FW-ST-MT-001 Dickinson Bayou T Wall Quantities T-Wall 2
E-117
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Dickinson Bayou T-Wall Quantities

Calculation No.
DB-FW-ST-MT-001

Job No.: 100-RCE-18-09-1

Page: 11

Project: Coastal Texas Protection and Restoration

Description:  Quantities for T-Wall 2

Made By: LN

Date:

07/29/18

Chk'd By: DS

Date: 09/21/18

BATTERED PILES

Figure 2:

pipe piles (TYP)

N

sheet pile

Steel Pipe Piles with a spacing of 9 feet along the length of the wall. The minimum tip embedment is
to be 64 feet plus 9 inches of embedment into concrete slab.

Pile Diameter: 24.0 in Batter: 3:1 (V:H)
Pipe Thickness: 0.5 in Total Length of Wall:  5209.0 ft
Pile Tip to Head Embedment: 64.75 ft Pile Spacing Along Wall: 9.0 ft
Pipe Weight*: 125.61 Ib/ft # of Pile Rows: 3
*see general references attachments for reference of produced value
# of # of Length Total Pipe Weight Weight
Piles Pile Rows (ft) Length (ft) (Ib/ft) (tons)
579 3 68.25 39503.03 125.61 2480.99
TOTALS: # of Battered Piles: 1736
Length: 118509 ft
Weight: 7443 tons

DB-FW-ST-MT-001 Dickinson Bayou T Wall Quantities
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Dickinson Bayou T-Wall Quantities

Calculation No.

DB-FW-ST-MT-001

Job No.: 100-RCE-18-09-1 Page: 12
Project: Coastal Texas Protection and Restoration

Description:  Quantities for T-Wall 2

Made By: LN Date: 07/29/18 Chk'd By: DS Date: 09/21/18

SHEET PILE WALL

A PZ-22 hot rolled sheet piling shall be utilized for seepage cutoff with a depth of 10 feet of
embedment plus 9 inches of embedment into the concrete slab.

Height of Wall:

Length of Wall:
Weight of Wall*:
*see general references attachments for reference of produced value

10.75 ft

5209.0 ft
22.0 Ib/ftr2

# of Area Weight of Wall | Weight
Walls (ftA2) (Ib/ftA2) (tons)
1 55996.75 22.0 615.96
TOTALS: Area: 55997 ftr2
Weight: 616 tons
CONCRETE
Section* | Height Width Cross Sectional | Length | Volume
(ft) (ft) Area (ft"2) (ft) (yd”3)
A 15.0 2.0 30.0 5209.0 | 5787.8
B 2.5 26.0 65.0 5209.0 (12540.2

*see Figure 2 for sections

| Total Concrete:

18328 ydr3 |

DB-FW-ST-MT-001 Dickinson Bayou T Wall Quantities
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I l Dickinson Bayou Floodwall Material Calculation No.
“ TETRA TECH Y DB-FW-ST-MT-002

Take-off
Job No.: 100-RCE-18-09-1 Page: 1
Project: Coastal Texas Protection and Restoration
Description: Dickinson Bayou Floodwall Material Take-off
Made By: LRM Date: 11/08/18 Chk'd By: JK Date: 11/08/18
Calc Body Pages Appended Pages Total Pages
7 7
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description
and signature) and signature)
Leo Moyer Jason Kikuta

/8]

A w5 {
s

DB floodwall quantities.xlsx Cover
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Dickinson Bayou Floodwall Calculation No.
Tt | TETRA TECH Y DB-FW.ST-MIT-002
Material Take-off
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description:
Made By: LRM Date: 11/08/18 Chk'd By: JK Date: 11/08/18
TABLE OF CONTENTS
Page No.
Calculation Cover Sheet 1

Calculation Table of Contents
Issues Being Addressed

Approach

References

Results / Conclusions

Assumptions

Items To Be Verified

Floodwall Reaches

Material Take-offs per Foot of Wall
Quantities

Njoju|h~|h|lWlwWlwWlWIN

Number of Last Page
Attachments Pages Number

DB floodwall quantities.xlsx TOC & Description
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. L Calculation No.
Tt | TETRA TECH Dickinson I?.»ayou Floodwall DB FW-ST-MT-002
Material Take-off

Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration

Description:

Made By: LRM Date: 11/08/18 Chk'd By: JK Date: 11/08/18

ISSUE BEING ADDRESSED
Material take-off for the Dickinson Bayou floodwall.

APPROACH

Calculate a material take-off for a typical running foot of the floodwall, which consists of vertical soldier
piles, batter piles, a concrete pile cap, and 6-inch square precast piles. For the pile cap, assume a nominal

reinforcing ratio. Once the typical quantity per running foot is calculated, multiply it by the length of the
flood wall.

REFERENCES

References used during this calculation are as follows:
1) Dicksinon Bayou Floodwall detail, plate 21

RESULTS / CONCLUSIONS
See last page for quantities

DB floodwall quantities.xlsx

TOC & Description
Appendix E - Quantity Calculations
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HPY PH Calculation No.
T | TETRA TECH Dickinson I?.»ayou Floodwall DB T MIT-002
Material Take-off
Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description:
Made By: LRM Date: 11/08/18 Chk'd By: JK Date: 11/08/18

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
1) The 6-inch precast concrete piles are 50 feet long
2) The reinforcing ratio of the pile cap

ITEMS TO BE VERIFIED

The following items are to be verified in a later design phase:
1) Additional appurtenances for the flood wall
2) The actual reinforcing quantities for the pile cap
3) Details for the pile connectors to the pile cap
4) Infill for the pile and grouting between the soldier piles and the square precast piles will be
included at a later design phase.

CALCULATIONS

DB floodwall quantities.xlsx TOC & Description
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Dickinson Bayou Floodwall Material ~ Calculation No.
“ TETRA TECH y DB-FW-ST-MT-002

Take-off
Job No.: 100-RCE-18-09-1 Page: 5
Project: Coastal Texas Protection and Restoration
Description:  Floodwall Reaches
Made By: LRM Date: 11/08/18 Chk'd By: JK Date: 11/08/18

Floodwall Reaches

References
Plate 21, Floodwall detail

Starting Station Ending Station Length (ft)

Reach 1 30+20 31+63 143
Total 143
DB floodwall quantities.xlsx Reach lengths
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f ki . Calculation No.
T | TETRA TECH Dickinson Bayou Floodwall Material DB T MIT-002
Take-off
Job No.: 100-RCE-18-09-1 Page: 6
Project: Coastal Texas Protection and Restoration
Description: Material Take-offs per Foot of Wall
Made By: LRM Date: 11/08/18 Chk'd By: JK Date: 11/08/18
Inputs
Typical concrete reinforcing ratio rho 0.010
Rebar weight 490(pcf

Material take-offs
Soldier piles (48-inch precast, prestressed concrete piles, LF)

Spacing 4|ft per each
Typical pile length top EL 16.25
tip EL -59.00

75.25 LF/each

Batter piles (18x0.625 inch steel pipe pile, LF)

Spacing 8|ft per each
Typical pile length top EL 16.25

tip EL -79.00

batter angle 3{V:1H

101 LF/each (rounded up to nearest foot)

Infill piles (pairs of 6-inch square precast, prestressed piles, LF)

Spacing 4|ft per each pair
Typical pile length top EL 16.25
tip EL -33.75
100 LF/each pair (two piles)

Pile Cap (reinforced concrete, cubic yards)
Continuous for length of wall

Cross sectional area ft?

Volume per length of wall 0.657 yard? per ft of wall

Rebar (tons)

Volume of rebar 0.178 ft3 per ft of wall
Tons of rebar per ft of wall 0.0435 tons per ft of wall
DB floodwall quantities.xlsx qtys per foot
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Dickinson Bayou Floodwall Material ~ Calculation No.
Tt | TETRA TECH y DB-FW-ST-MIT-002
Take-off

Job No.: 100-RCE-18-09-1 Page: 7
Project: Coastal Texas Protection and Restoration
Description:  Quantities
Made By: LRM Date: 11/08/18 Chk'd By: JK Date: 11/08/18
Floodwall length 143 ft

Material take-offs

Spacing (per ft of Quantity Quantity
Item wall) (EA) (unit) Unit
48-inch precast, prestressed concrete piles 4 36 2709 LF
18x0.625 inch steel pipe pile 8 18 1818 LF
6-inch square precast, prestressed piles 4 36 3600 LF
Reinforced concrete 1 143 94 yard?
Rebar 1 143 7 tons
DB floodwall quantities.xlsx qtys
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[11‘.] TETRA TECH Dickinson Bayou Pump Station

Calculation No.
DB-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 1
Project: Coastal Texas Protection and Restoration
Description: Dickinson Bayou Pump Station Quantites
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
Calc Body Pages Appended Pages Total Pages
14 2 16
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description
and signature) and signature)

Lexee Navarre 7/25/2018 Carl Grompe 9/21/2018

design

Michael Mough 10/30/2 Jason Kikuta 11/7/2018
B //M // Updated for Revised PS Geometry and

DB-PS-ST-MT-001 Dickinson Bayou Pump Station Quantites.x|sx Cover
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ieled : Calculation No.
TL| TETRA TECH Dickinson Bayou.Ftump Station Do ST OnL
Quantities
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description:
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
Page No.

Calculation Cover Sheet 1
Calculation Table of Contents 2
Issues Being Addressed 3
Approach 3
References 3
Results / Conclusions 3
Assumptions 4
Items To Be Verified 4
General References and Figures 5
Pump Station Foundation Quantites 7
Pump Station Substructure Quantites 10
Pump Station Superstructure Quantites 11
Pump Station Crane Frame Quantities 13

Number of Last Page
Attachments Pages Number
Plate 13 1 14

DB-PS-ST-MT-001 Dickinson Bayou Pump Station Quantites.xlsx TOC & Description
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'lt TETRA TECH

Dickinson Bayou Pump Station Calculation No.

DB-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration
Description:
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18

ISSUE BEING ADDRESSED

Quantity take-offs for preliminary cost estimate for Pump Station at Dickinson Bayou.

APPROACH
Typical engineering means and methods.

REFERENCES

References used during this calculation are as follows:

1) Plate 13
2)
3)

RESULTS / CONCLUSIONS
PILES:
Total # of 24" Diam. X 5/8" Vertical
Pipe Piles:

1982

Total 24" Diam. X 5/8" Steel Pipe Pile: 158560 ft

Total PZ-22 Steel Sheet Pile: 12671.8 ft"2

CONCRETE:

FOUNDATIONS:
Total Concrete for Base Slab:
Total Concrete for Mud Slab:

Total:
SUBSTRUCTURE:
Total:
SUPERSTRUCTURE:
Total:
TOTAL CONCRETE:

DB-PS-ST-MT-001 Dickinson Bayou Pump Station Quantites.xlsx
Appendix E - Quantity Calculations

28372 yd~3
3648 yd~3
32020 yd~3
36247 yd~3
4034 yd~3

72301 yd”3

OR 12381 tons

OR 139 tons

8" Thick Precast Concrete Wall Panels

TOC & Description
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'lt TETRA TECH

Dickinson Bayou Pump Station

Calculation No.
DB-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description:
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
STEEL:
SUPERSTRUCTURE:

Total Number of W36X231 Steel Columns: 64
Length 3200 ft

Total Number of W27X235 Steel Roof Beams: 32
Length 2144 ft

Total Number of W27X235 Steel Beams: 38
Length 1748 ft

CRANE FRAME:
Total Number of Steel HHS 12x12x1/2 Columns: 64
Length 2880 ft

Total Number of W18X192 Steel Top Rails: 38
Length 1748 ft

Total Number of 30 Ib/ft Crane Rails: 38
Length 1748 ft

Total Number of Steel HHS 12x12x1/2 Beams: 190
Length 8740 ft

DB-PS-ST-MT-001 Dickinson Bayou Pump Station Quantites.xlsx TOC & Description
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OR

OR

OR

OR

OR

OR

OR

370 tons

252 tons

205 tons

109 tons

168 tons

26 tons

332 tons
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Dickinson Bayou Pump Station

'lt TETRA TECH

Calculation No.
DB-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 5
Project: Coastal Texas Protection and Restoration
Description:
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
1) Excavation is to be determined by others.

2) Number of pumps = 13

3) Material Properties:
- Concrete for base slab, allowable f'c = 4000
- Concrete for mud slab, allowable f'c = 2500
- Reinforcement = ASTM A615 Grade 60
- Pipe Piles = ASTM A252 Grade 3
- Sheet Piles = ASTM A328

4) All piles have tension connections.

ITEMS TO BE VERIFIED
The following items are to be verified in a later design phase:
1) Material types and properties.
2) Layout, elevations and dimensions of Pump Station.

psi
psi

CALCULATIONS

Begin on next page.

DB-PS-ST-MT-001 Dickinson Bayou Pump Station Quantites.xlsx TOC & Description
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Calculation No.

TL| TETRA TECH Dickinson Bayou-P.ump Station Do peeT T OnL
Quantities
Job No.: 100-RCE-18-09-1 Page: 6
Project: Coastal Texas Protection and Restoration
Description:  General References and Figures
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18

General References and Figures

MZ/PZ Hot Rolled Steel Sheet Pile

| THICKNESS [ 2 WEIGHT | sECTION MODULLS COATING AREA
! - | o
Width Height | Fange Web | Sectional Fila | wall i Elastic Plasthc of nertia Both el
el (Rl [tgh (L Area | | Sides Surface
" in | n in ind Bt Ikt | R ind/f in®/fe i Riffrof single|  feiR
SECTION {mem) [mm} | {mm] {mim} [errtfenl kgfm) | (kfm?) | [emfm) | femifml | [t {mtfm) {mfm?)
et o e i 1 |
Nz 18 2756 15.14 0,375 0.375 Fa04 55 2385 | 3508 41,33 2331 6.1E 135
700 a10:0 L | 5.5 1483 71.85 116,95 T 2212 IB659 122 115
i - -
NE 20 156 16.16 0,394 ELT 7.29 57 24 837 3624 432,50 2028 6.18 1,38
oo a10.5 =T 10.0 1544 A4.83 121.18 1548 3m TR L5 1.35
I | | ! _
NE 17156 16.20 0433 0433 7.80 61 26.56 3869 45.B5 'Ir 618 1.35
oG 4115 11 110 1552 i ] * 17968 080 2465 1.88 1.35
| 1
NZ 26 17.56 17.32 0,500 Q500 9.0E 71 3093 48.50 57.01 419.9 6.49 141
00 4400 1.7 127 92.3 105,66 15054 2608 305 27340 1.98 141
h
THICKNESS Cross WEIGHT SECTION MODLUILUS COATING AREA
! | Secticnal Poment
Width Helght Flange | 'wall AFEE Pile wiall ElasHe Plastic of Inextia Both Wall
[w) [hh [LF] (L | Sides Surface
i in in | n i T8 Ibfft n'ift It/ It |[RTeof single | fOSRC
_SE'.:HCIM__ [mm} {mem) [} | {mm] fom?imi) g m| [k m? tem®ml | [emtm) [emidmy | [mimy| {rtfme]
a7 72 120 5.0 0.a75 0.375 547 40.3 22,0 18.1 2179 Bil.3E 4.48 1.22
558 us 9.50 =k ELE] §1.0 it EEE] 1171.4 FELT R T 1EF
+ —— - :
a7 T 18.0 120 0arTs 0.375 7.54 4085 ] 0.2 36.49 184.20 4.48 149
457 s 8.50 250 168.1 603 1318 1620 19519 25200 1,37 143
S S— S S R | I -
PT35S 26 14.9 0.500 500 10.29 6.0 35.0 48.5 57.17 36132 537 142
75 7 =X 1 58.2 1709 2608 0735 R 154
PT 40 2.7 161 0.600 0.500 11.77 55,6 0.0 60.7 71.92 450,855 537 1,64
] 1167 24 67 1915 3 [AEFLE] VG 154 154

DB-PS-ST-MT-001 Dickinson Bayou Pump Station Quantites.xlsx
Appendix E - Quantity Calculations

General References

E-132



=y

TETRA TECH

Dickinson Bayou Pump Station

Quantities

Calculation No.
DB-PS-ST-MT-001

Job No.:
Project:
Description:
Made By:

100-RCE-18-09-1

Page:

Coastal Texas Protection and Restoration

General References and Figures

MGH

Date:

11/06/18

Chk'd By:

JK

Date:

11/07/18

Rolled and Welded Pipe

&

APPROXIMATE WALUES

Pipe Waight (Ibs/ft) = 10.69*t*{D -t}
I'."I:I {in] - outside diameter
t {in] - thickn e of pipe

Pioe Weight {kgfm) = 0.0247*t*{D -t}
D'n [ - outdide diamater
t {mmi} - thickness of pipe

PEPE WEIGHT IBs Mt (/]

Imw.j ‘Waill Thickness (t] in {mm|
in 0375 | 0438 | D500 | DSE2 LEEE 0750 0875 Looo 1.350 1.375 | 1L.50-238
___imm] 4.52 iL13 12.70 | 1427 17 48 1805 FLEY 540 ILyS | 34c0 38 10 -57.15
4 54,71 135581 141,05 17145 | 1BG6.41
B & 54.45 1am9a | | lBE.o3 200.01 255,15 27T 4L |
30 7551 | 59.02 | 118.76 | 128.42  157.6B | 176.B6 21558 | 23451 | 27243 | 310,01 | |
raro 11 .. E76.73 205.99 234,65 2B3.20 3P0 ET I4E o5 405 47 61 35 *
36 188.75 | 212.90 258.71 | 2B2.62 | 32855 ( AM.15 | 46435
144 262.38 | 31683 LR 45 43055 458 54 | SS6H0 | £51.03
42 h! 241,82 | 248.95 30384 330.73 284 .67 43829 544 57 597.14
10T - .81 | | 283, 1 330,11 FT0AR 45215 43217 5721 45 E531.25 BigAa HEH. G Man. wil
aa 13761 | 15805 | 190.92 | 222.70 | 253.89 31652 | 34757 | 37883 | 44DE0 | 50243 | 62470 | 68533 thekneun ol
1215 | 189.50 | 23669 | 2B4.12 | 35141 | 87763 47103 31784 553. 76 £55.50 74190 529.66 | 1049.89 |
54 143.65 | 179.06 | 214.97 | 250.75 | 185596 35661 | 39209 | 42693 | 49692 | 5EE.5T | FO4.87 | 77352
1372 2137 2h6h.45 313.51 3F3.zz 42555 30,70 38350 B15.34 739.50 843.15 LKA 96 1151.13
EQ 15968 | 199.08 | 339,02 | 2¥4.88  315.03 39670 | 43623 | 47504 | 55304 | 63071 | 7B5.05 | BG1.71
1534 237.63 | 296.26 | 35570 | #1507 | 4TL0E 550,35 E45.37 T 94 A33.00 g3, 60 116829 | 1282.37 |
E& 175.72 | 219.09 | 263.07 | 306.98 | 350.10 43679 | 48035 | 523.14 | BO9.1E | 60485 | 855227 | 94991
1676 261.50 | 326,04 52101 ES0.03 714,84 778.52 S06.53 1034405 | I2RT.5A | 141367
Tz 151.75 | 239.10 17 ATEAT | SH44B | 5T1 25 | 86529 75899 | 995 1038.10
1825 28536 | 35542 | 73 _Toadhe 8051 | 8302 S50.06 | 1128.50 ; 140691 | 158487
78 207.79 | 259,11 | 211,18 | 363.15 | 414.24 Li1G96 cepat | 81335 T721.41 §23.13 | 10
1981 | 309.23 | 3B550 | 46306 | SAQAA | E1640 768.32 | 84618 93530 107358 122445 | 152622
84 133,82 ] 44631 | 50128 | 557.05 | 61274 | 66746 | 77751 | BE7.IT | 110575 |1
2134 33308 5 554.18 | 745.99 A28.98 91186 493.29 1157.09 | 132041 1645 54
a0 234986 5.1 A7R.38 | 537.32 | 597.14 | 65686 | 71556 @ 83365 | 951.41 | 11B5.92
4286 356 35_ %1 | Ti1. W THEG2 HHH BY 8977.52 ! 1064.B7 1240.61 1415 &6 1764 &L |
a6 255,89 | 319,15 | 383.34 | 44744 | 510045 | 573.3F | 637,22 | Y0099 | 7B3.67 1I045.55 | 1264, 10
FLEL] | 3B0LE] AT4.95 ST0.A7 GE5.87 P55.63 B53.27 94R.28 104E3.10 113647 151131 1EEL 17 IOESES
102 ZT1.53 | 339.16 | 407.39 | 47554 | 542 57 | 40942 745,12 0 | 1079.65 | 1346.27
2391 i .73 BOE.26 | YO7.EE an7.3a B06.97F 11088k 1K | 1&07.66 1605 TE& IO AT |
108 ZBT.GE | 356.17 [ 431.44 | 503.63 | 5T4.59 | 64546 789,25 | 85988 | 1002.02 | 1143.83 | 1426.45
2343 _ArEE3 £34.50 E42.05 740.40 A55,00 96055 117454 127965 140117 1MaE 31 333,
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'lt TETRA TECH

Dickinson Bayou Pump Station

Calculation No.
DB-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 8
Project: Coastal Texas Protection and Restoration
Description: CC Quantities for Pump Station Foundations
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
CC Quantities for Pump Station Foundations
Figure 1: vertical pile (TYP), 24" diam.
—>
Representational diagram
PILES

Number of Piles
Number of Piles
Pile Diameter:
Pile Thickness:
Pile Weight:

150
32

24 in
5/8 in
156.17 Ib/ft
*see general references attachments for reference of produced value

At Safe House Enclosure Slab

, ,# of Pile Weight | StartEL | End EL | Length | Weight Total To‘tal
Piles Piles per[ Rows (Ib/ft) (ft) (ft) () (ton) Length | Weight
row (ft) (ton)
Pumps 6 25 156.17 -16.0 -96.0 80.0| 6.2 12000 937.0
Safe House 8 4 156.17 0.0 -80.0 80.0] 6.2 2560 199.9

DB-PS-ST-MT-001 Dickinson Bayou Pump Station Quantites.xlsx
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s elei : Calculation No.
T | TETRA TECH Dickinson Bayou.P.ump Station DB PS.CT-MT-001
Quantities
Job No.: 100-RCE-18-09-1 Page: 9
Project: Coastal Texas Protection and Restoration
Description: CC Quantities for Pump Station Foundations
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
Piles (24" diam x 5/8")
Total # of Piles per Pump: 150
Total Length per Pump: 12000 ft
Total Weight per Pump: 937 tons

Total Number of Pumps: 13

Total # of Piles at Safe House Enclosure: 32
Total Length at Safe House: 2560 ft
Total Weight at safe house: 200 tons
TOTALS: # of 24" diam x 5/8" Piles: 1982
Length of 24" diam x 5/8": 158560 ft
Weight of 24" diam x 5/8": 12381 tons
SHEET PILE

Note: It is assumed that the sheet pile wall used at WCC for seepage control will also be the same kind
used at Clear Creek.
A PZ-22 hot rolled sheet piling shall be utilized for seepage cutoff.

Start EL of Sheet Pile Wall: -25.0 ft Weight of Sheet Pile Wall*: 22.0 |Ib/ftA2
End EL of Sheet Pile Wall: -46.0 ft Length of Sheet Pile Wall: 46.4 ft
Height of Sheet Pile Wall: 21.0 ft

*see general references attachments for reference of produced value

Weight of
Area .
# of Walls (ftA2) Wall Weight (tons)
(Ib/ftA2)
1 974.8 22.0 10.7
Total Number of Pumps: 13 Total Area per Pump: 975 ft/r2
Total Weight per Pump: 11 tons
TOTALS: Area: 12672 ftr2
Weight: 139 tons
DB-PS-ST-MT-001 Dickinson Bayou Pump Station Quantites.xlsx Foundation Quantities
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Dickinson Bayou Pump Station Calculation No.
“Tt| TETRA TECH y . P DB-PS-ST-MT-001
Quantities
Job No.: 100-RCE-18-09-1 Page: 10
Project: Coastal Texas Protection and Restoration
Description: CC Quantities for Pump Station Foundations
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
Figure 2:
base slab

e
d d

mud slab —————p b

< Representational diagram

CONCRETE

FOUNDATION BASE SLAB:

F'c: 4,000 psi
Width of Slab: 46.4 ft
Total Volume of Concrete per Pump*: 2,182  yd~3
Total Number of Pumps: 13 *Note: this value was obtained from a
Total Foundation Slab Concrete: 28372 yd”3 solid model developed for the design

of this pump station, see attached.

MUD SLAB:

Note: Please see attached SB-005 drawing for concrete sectioning. It is assumed that this pump station
will also have a mud slab like West Closure Complex. Lengths of sections are estimates for the preliminary
design phase.

F'c: 2,500 psi
Width of Slab: 46.4 ft Slab Thickness: 12.0 in
C Secti A Vol

Section Length (ft) Thickness (in) ross T:tll\(;;]a rea Width (ft) (3duAn31)e
a 156.0 12.00 156.00 46.4 268.19

b 21.0 12.00 21.00 16.0 12.44

Total Mud Slab Concrete per Pump: 281 yd”3

Total Number of Pumps: 13

Total Mud Slab Concrete: 3648 yd"3

| TOTAL CONCRETE: 32020 yd*3 |

DB-PS-ST-MT-001 Dickinson Bayou Pump Station Quantites.xlsx Foundation Quantities
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Dickinson Bayou Pump Station Calculation No.
Tt | TETRA TECH you rump DB-PS.ST-MT-001
Quantities
Job No.: 100-RCE-18-09-1 Page: 11
Project: Coastal Texas Protection and Restoration
Description:  Pump Station Substructure Quantities
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
Pump Station Substructure Quantities
CONCRETE

Total Volume of Concrete per Pump*: 2,665.8 yd*3 *Note: this value was obtained
Total Number of Pumps: 13 from a solid model developed for
the design of this pump station,
Total Volume of Concrete at Safe House*: 1,591.1 vyd”3 see attached.

| Total Concrete: 36247 yd~3 |

DB-PS-ST-MT-001 Dickinson Bayou Pump Station Quantites.xIsx Substructure Quantities
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ieled : Calculation No.
Tt| TETRA TECH Dickinson Bayou.Ftump Station Do peeT T OnL
Quantities
Job No.: 100-RCE-18-09-1 Page: 12
Project: Coastal Texas Protection and Restoration
Description:  Pump Station Superstructure Quantities
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18

Pump Station Superstructure Quantities

PRECAST CONCRETE WALL PANELS

Total Volume of Concrete per Pump Bay*: 292 yd”3  *Note: this value was obtained
Total Number of Pump Bays: 13 from a solid model developed for
the design of this pump station,
Total Volume of Concrete at Safe House Enclosure*: 235 yd”3 see attached.
| Total Concrete: 4034 yd~3 |
STEEL
COLUMNS:

The columns of the steel superstructure frame will be W36X231.

Weight: 231 Ib/ft
Height: 50 ft
Number of Columns per Pump Bay: 4
Total Number of Pump Bays: 13
Number of Columns at Safe House Enclosure: 12 Per Plans
Total Number of W36X231 Steel Columns: 64
Total Length of W36X231 Steel Columns: 3200 ft
Total Weight of W36X231 Steel Columns: 370 tons

DB-PS-ST-MT-001 Dickinson Bayou Pump Station Quantites.xlsx Superstructure Quantities
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Calculation No.

Dickinson Bayou Pump Station
DB-PS-ST-MT-001

'l'.b TETRA TECH

Quantities
Job No.: 100-RCE-18-09-1 Page: 13
Project: Coastal Texas Protection and Restoration
Description:  Pump Station Superstructure Quantities
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18

LONGITUDINAL ROOF BEAMS (spanning length of pump bay):
The longitudinal roof beams of the steel superstructure frame will be W27X235.

Weight: 235 |b/ft
Length: 67 ft
Number of Roof Beams per Pump Bay: 2
Total Number of Pump Bays: 13
Number of Beams at Safe House Enclosure: 6 Per Plans
Total Number of W27X235 Steel Roof Beams: 32
Total Length of W27X235 Steel Roof Beams: 2144 ft
Total Weight of W27X235 Steel Roof Beams: 252 tons

TRANSVERSE ROOF BEAMS (spanning width of pump bay):
The tansverse roof beams of the steel superstructure frame are W27X235.

Weight: 235 Ib/ft
Length: 46 ft
Number of Roof Beams per Pump Bay: 2
Total Number of Pump Bays: 13
Number of Beams at Safe House Enclosure: 12 Per Plans
Total Number of W27X235 Steel Beams: 38
Total Length of W27X235 Steel Roof Beams: 1748 ft
Total Weight of W27X235 Steel Roof Beams: 205 tons

DB-PS-ST-MT-001 Dickinson Bayou Pump Station Quantites.xlsx Superstructure Quantities
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Dickinson Bayou Pump Station Calculation No.
Tt | TETRA TECH you rump DB-PS.ST-MT-001
Quantities
Job No.: 100-RCE-18-09-1 Page: 14
Project: Coastal Texas Protection and Restoration
Description: Pump Station Crane Frame Quantities
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
Pump Station Crane Frame Quantities
STEEL
COLUMNS:

The columns of the steel crane frame are assumed to be HSS 12x12x1/2.

Weight: 76 Ib/ft
Height: 45 ft
Number of Columns per Pump Bay: 4
Total Number of Pump Bays: 13
Number of Columns at Safe House Enclosure: 12
Total Number of Steel HHS 12x12x1/2 Columns: 64
Total Length of Steel HHS 12x12x1/2 Columns: 2880 ft
Total Weight of Steel HHS 12x12x1/2 Columns: 109 tons

TOP RAIL:
The top rail of the steel crane frame will be W18X192.

Weight: 192 Ib/ft
Length: 46 ft
Number of Top Rails per Pump Bay: 2
Total Number of Pump Bays: 13
Number of Top Rails at Safe House Enclosure: 12
Total Number of Top Rails: 38
Total Length of Top Rails: 1748 ft
Total Weight of Top Rails: 168 tons

DB-PS-ST-MT-001 Dickinson Bayou Pump Station Quantites.xIsx Crane Frame Quantities
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feled : Calculation No.
Tt| TETRA TECH Dickinson Bayou.P.ump Station Do peeT T OnL
Quantities
Job No.: 100-RCE-18-09-1 Page: 15
Project: Coastal Texas Protection and Restoration
Description: Pump Station Crane Frame Quantities
Made By: MGH Date: 11/06/18 Chk'd By: JK Date: 11/07/18
CRANE RAIL:

Added to the top rail will be a 30 Ib/ft crane rail.

Weight: 30 Ib/ft
Length: 46 ft
Number of Crane Rails per Pump Bay: 2
Total Number of Pump Bays: 13
Number of Crane Rails at Safe House Enclosure: 12
Total Number of Crane Rails: 38
Total Length of Crane Rails: 1748 ft
Total Weight of Crane Rails: 26 tons

INFILL FRAMING:
The infill framing beams of the steel crane frame are assumed to be HSS 12x12x1/2.

Weight: 76 Ib/ft
Length: 46 ft
Number of Infill Beams per Pump Bay: 10 5 each side
Total Number of Pump Bays: 13
Number of Infill Beams at Safe House Enclosure: 60
Total Number of Steel HHS 12x12x1/2 Beams: 190
Total Length of Steel HHS 12x12x1/2 Beams: 8740 ft
Total Weight of Steel HHS 12x12x1/2 Beams: 332 tons

DB-PS-ST-MT-001 Dickinson Bayou Pump Station Quantites.xIsx Crane Frame Quantities
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[.“:] TETRA TECH Dickinson Bayou Fuel Tank
Foundations Quantities

Calculation No.
DB-PS-ST-MT-002

Job No.: 100-RCE-18-09-1 Page: 1
Project: Coastal Texas Protection and Restoration
Description: Dickinson Bayou Fuel Tank Foundations Quantities
Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/17/18
Calc Body Pages Appended Pages Total Pages
7 0 7
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description

and signature)

and signature)

Lexee Navarre

2/ 22/

A~
.

o

Daniel Stuard

8rzart
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Dickinson Bayou Fuel Tank Calculation No.
Tt | TETRA TECH oy - DB-PS.ST-MT-002
Foundations Quantities
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description:
Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/17/18
TABLE OF CONTENTS
Page No.

Calculation Cover Sheet 1

Calculation Table of Contents
Issues Being Addressed
Approach

References

Results / Conclusions
Assumptions

Items To Be Verified

General References and Figures
Fuel Tank Quantities
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selei Calculation No.
T | TETRA TECH Dickinson .Bayou Fuel. 'I:ank Do PeT I O02
Foundations Quantities
Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration
Description:
Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/17/18

ISSUE BEING ADDRESSED
Quantity take-offs for preliminary cost estimate for T-Walls.

APPROACH
Typical engineering means and methods for determining volumes and weights.

REFERENCES

References used during this calculation are as follows:
1) DB-FG-ST-CL-002
2) DB-PS-ME-CL-001
3) DB-PS-ST-CL-001

RESULTS / CONCLUSIONS
Total # of Pipe Piles: 56 (All piles have tension connections)
Total 24" Diam. X 0.5" Steel Pipe Pile: 3234.0 ft or 203.1 tons
Total # of Pile Caps: 14
Total Concrete per Cap: 10.7 yd”3

Pile Cap Concrete: 149.3 yd”3

DB-PS-ST-MT-002 Dickinson Bayou Fuel Tank Quantities.xlsx TOC & Description
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HY P Calculation No.
T | TETRA TECH Dickinson .Bayou Fuel. 'I:ank Do PeT I O02
Foundations Quantities
Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description:
Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/17/18

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
1) Material Properties:

- Concrete, f'c = 4000 psi
- Reinforcement = ASTM A615 Grade 60
- Pipe Piles = ASTM A252 Grade 3

2) Costs of reinforcement is included in reinforced concrete unit cost.
3) All piles have tension connections.
4) Total number of Tanks = 7

ITEMS TO BE VERIFIED

The following items are to be verified in a later design phase:
1) Materials and quantites as design progresses.

CALCULATIONS

Begin on next page.

DB-PS-ST-MT-002 Dickinson Bayou Fuel Tank Quantities.xlsx TOC & Description
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Calculation No.

T | TETRA TECH D|ck|nson.Bayou Fue! 'I:ank Do pSeT I O02
Foundations Quantities
Job No.: 100-RCE-18-09-1 Page: 5
Project: Coastal Texas Protection and Restoration
Description:  General References and Figures
Date: 07/25/18 Chk'd By: DS Date: 08/17/18

Made By: LN
General References and Figures
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T

TETRA TECH

Dickinson Bayou Fuel Tank
Foundations Quantities

Calculation No.
DB-PS-ST-MT-002

Job No.:
Project:
Description:
Made By:

100-RCE-18-09-1 Page:

Coastal Texas Protection and Restoration

General References and Figures

LN Date: 07/25/18 Chk'd By: DS Date:

08/17/18

Rolled and Welded Pipe

APPROXIMATE VALUES
Pipe Waight (1bs/ft) = 20068 t*{D,-th
D, (in] - outside diameter
! t [in] - thickness of pipe
Fipe Weight [kg/m] = 00247 1% D!, -tf
O, |} - outside dismeter
t {mami} - thickness of pipe
e  PIPEWEGHT Ibsitt /|
¥ ‘Wall Thickness [t} in {mm|
0.375 | 0,438 | D500 | OUSE2 UE25 EER 0750 0.875 1000 1.250 1.375 150225
%.52 12.90 0 1837 1587 17 48 14,05 EER ] 540 mys | a0 |3sw0.-5735
94.71 11551 § 141.05 155.17 171.45 1B6.41 |
14099 | 166.93 M 200.01 23241 255.1% 7 |
| 118.76 | 138,42  157.6B | 1P6.B6 | 196,26 | 21558 | 23451 | 272.43 | 31001
| 176.73 | 205.00 23465 | 26320 | zazoy | zm0E: I4E 55 40543 | 46135 .
166.51 | 1849.7 21290 | 13635 | 259.71 | 2B2.62 | 32M.55 | AT415 | 45435
207.79 | 78238 | 31683 | 317 REE A4S 42055 4£8 54 | 55680 | £50.03
19460 | 21182 | 248.95 | 17644 | 303 B4 | 33097 | IW4.67 | 43829 | 54457 | 59714
16T 31 | | _283.60 | 330,11 AT0LAE 411 35 452 16 437 17 57145 B52.15 BAGAA | BEE.G4
48 12761 [ 159.05 | 190.92 | 22270 | 253.89 | 8500 | 21652 | 34797 | 37863 | 44DBE0 | 50243 | 62470 | 68532
1215 | 18950 | 236.60 | 264.12 | 39141 | 57783 | 42413 | a7ieg 31784 56176 | 655.50 M0 | sases | 1019.89 |
o4 143.65 | 179.06 | 214,97 | 250.7% : 35661 | 39208 | 426931 | 49642 | 56E.5T | FO4.87
1372 113,78 | 266.47 | 318.81 | 3IF3zz S30.70 S41.50 3, 735,50 84315 108,96
EQ 15968 | 199.08 | #3902 | 278,88 J9ETO | 4362 750 B53 04 | 63071 | 7E5.05 L
1334 .63 | 296.26 | 355.70 | 41507 550,36 | B49.17 3 823.02 | SaR.60 | 1iGe.zo
E4 175,72 | 219.09 | 263.07 | 306.98 43679 | 480035 | 523.14 | BO9.1G | 69485  BELZZ | 94991
1E7E 26150 | 33604 | FHl49 | 45684 E50.02 714,84 778.52 S06.53 1034405 | 12B7.53 | 141357
Tz 191.75 | 239.10 335.07 524 48 | 57125 | 86535 75899 | 94540 | 1038.10
1824 2 35582 #EE | [ B50.12 S90.06 | 112950 | 1 91 | 158487
78 07.74 | 259,11 363.1 SEA.61 | 61935 | 72141 823.13 | 1025.57
1581 | 309.23 | 3B5.50 5401 4 1 846.19 | 93170 | I07A5E | 122485 | 15763F
4 113,82 | 279.12 391.26 | 44631 | 501.28 61274  G67.46 BET XY | 110575 | 1
2134 33308 5.5 S522e | e64.28 | 74598 A11.86 §93.29 | 132041 | 164554
a0 234986 BE] 41535 [ A7R.38 | 537.32 65686 | 71556 951.41 | 11E5.92
d286 sbas 15 524.06 | 71191 EEENTH 977.52 | 1064.87 141586 | 176485 |
36 255,89 15 447 44 45 | 573.37 F00.99 | 7B3.67 1045.55 | 1266.10 | 1350.87
2438 LR b EE5.87 El B53.27 1043,10 | 113647 4 | 151131 | 1EE4 1T | JOESES
102 271,53 16 475.54 52 | 609,42 74512 | 811.77 107965 | 1345.27 Fdan. wal
25491 ] L] : | 70768 36 | 00607 1108.86 | 1208.05 160576 | 10347 | thicknsi of
1 - 1 1 1 200 | S0 Am
108 2BT.C6 503.63 | 574.5% | 645.46 TAS.25 | 859,88 | 1002.02 | 1143.83 | 1426.45 Preate cal
243  4rEx3 740.40 | @55.08 | 9G0.5% 1178.54 | 12790065 | 149147 | 1maddy | nizzen | 233233 Tow wesghn
114 531.72  GDG.EG | GB1.51 S07.28 | 121048 | 1207.97 | 1%06.62 | 1655.45
IROE | 791.29 | 90281 | 101430 135123 | 180040 | 179766 | 334200 | 3483.50
120 55982 &38.73 | T17.56 ong,0n | 127462 | 1272.11 | 1586.80 | 174364
ENLT] | 83311 | 95054 | 106785 142287 | 159525 | 189341 | 236142 | 2954.83
67080 | TE3.ED 1333.76 1831 .83
| 112143 1932 30 | 2726.07
43922 78H.ES 140290 | 1820.02
| 653,63 117513 TS 2057.51
E25.70 1467.07 | 1464.53 I00B 22
N 1338 T FIR3E35 | '4.a7 2588.57 |
TET.O1 | EELI4 A8 | 152867 | 150750 | 2096.41
| 114144 | 138241 5 | 227482 | 2638.68 . 311061
o908 | gav.ee 2| 1592.81 | 198767 | 21B4.50 |
| | 112596 | 133€.06 1| 23737 HMSTOR | B251.0%
103810 | 1142.28 | 144,72 165695 | 206785 | 2272.78
| 1544.87 | 1E85.590 1853.35 G582 | 307731 |_ 3382.39
96982 | 107619 | 118640 | 1292.82 172109 | 2148.02 | 2360.99
| | | 1 1843.39 | 160M.53 | 1765.56 | 182393 | 156533 | 256137 | 319651 | 351355
89535 | 100593 | 111E.27 | 1230.53 | 134093 | 178774 | 1785.23 | 2228.20 | 2449.18
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Dickinson Bayou Fuel Tank Calculation No.
Tt | TETRA TECH oy - DB-PS-ST-MT-002
Foundations Quantities
Job No.: 100-RCE-18-09-1 Page: 7
Project: Coastal Texas Protection and Restoration
Description: Quantities for Fuel Tank Foundations
Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/17/18
Quantities for Fuel Tank Foundations
PILES

Steel Pipe Piles with a spacing of 6 feet beneath the pile cap. The minimum tip
embedment is to be 57 feet plus 9 inches of embedment into concrete slab.

Pile Diameter: 24.0 in Pipe Weight*:  125.61 |b/ft
Pipe Thickness: 0.5 in Pile Tip to Head Embedment: 57.75 ft
*see general references attachments for reference of produced value

Number of Caps per Tank: 2
Total Number of Tanks: 7
Total Number of Pile Caps: 14
Number of Piles per Cap: 4
Total Number of Piles: 56
Total of Steel Pipe Piles: 3234.0 ft or 203.1 tons
CONCRETE:
PILE CAPS:
Cross Sectional | Length [ Volume
Thickness (ft Width (ft
(ft) () Area (ft"2) (ft) (yd”3)
2 12 24 12 10.7
Total Number of Pile Caps: 14 (see piles section)
| Total Concrete: 149.33 yd*3 |
DB-PS-ST-MT-002 Dickinson Bayou Fuel Tank Quantities.xlsx Fuel Tank Quantities
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. 1s . Calculation No.
[_“:] TETRA TECH Dickinson Bayou Pump Sta-tl-on DB.PS.ST-MT-003
Cellular Cofferdam Quantities

Job No.: 100-RCE-18-09-1 Page: 1
Project: Coastal Texas Protection and Restoration
Description: Coversheet i
Made By:  DAS Date: 10/31/18 Chk'd By: JK Date: 11/08/18
Calc Body Pages Appended Pages Total Pages
7 0 7
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description
and signature) and signature)

Dave Stensby Jason Kik —_
A J’}?{(/J 5/0-601/(/ //% Submitted for Review
for }"%ﬁg"é’/ 1l dle . -
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Y P : Calculation No.
T | TETRA TECH Dickinson Bayou Pump Sta'tl.on DB PS.ST-MT-003
Cellular Cofferdam Quantities
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description:
Made By: DAS Date: 10/31/18 Chk'd By: JK Date: 11/08/18
TABLE OF CONTENTS
Page No.
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ISSUE BEING ADDRESSED

The purpose of this calculation is to estimate the quantities necessary for sheet pile cellular cofferdams for the
pumpstations. Limited geotechnical infomration is available at this time, so various assumptions will be made
as to sizes of cofferdam components.

APPROACH

Typical engineering means and methods for determining volumes and weights.

Cellular cofferboxes were assumed, since the size of the cofferbox is very large and interior bracing would be
problematic.

The foundations of the pumphouses are extend below the existing ground level and must be excavated in-the-
wet. After the excavation, gravel layer will be placed to aid in drainage and a tremie slab will be placed. Then
the excavation area will be dewatered for construction. The cofferdams must be designed to provide adequate
strength and stability for each of these phases.

REFERENCES

1) USS Steel Sheet Pile Deisgn Manual, July 1984
2) Skyline Steel Technical Product Manual, 2013

RESULTS / CONCLUSIONS

Assumed Sheet Pile: PS 31

# of Sheets: 3,190

Total Weight of Sheets: 5,300 Tons

Cellular Cofferdam Fill: 117,480 yd”3
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ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
- These quantities are based on the associated structural calculations. Due to the limited amount of site
information and design requirements available, a number of significant assumptions have been made.
These are shown in the associated structural design calculations.

- Cofferdam Elevations & Dimesions:

Elevations Dimesions
Top of Cofferdam: 5.0 ft Sheet Pile: PS 31
Assumed Existing Ground: -10.0 ft Cofferdam Width: 50.0 ft
Btm of Excavation: -34.0 ft Clearance to Structure: 6.0 ft
Sheet pile tip: -60.0 ft Excavation Length:  690.0 ft

Excavation Width: 190.0 ft

ITEMS TO BE VERIFIED
The following items are to be verified in a later design phase:
1) Final geotechnical information and recommendations
2) Detailed design of the cellular cofferdam
3) Pile type, size and layout.
4) Access requirements

CALCULATIONS

See Next Page

DB-PS-ST-MT-003 Cofferdam Quantities.xIsx TOC & Description
Appendix E - Quantity Calculations E-153



ielei : Calculation No.
T | TETRA TECH Dickinson Bayou Pump Station DB PS.ST-MT-003
Cellular Cofferdam Quantities
Job No.: 100-RCE-18-09-1 Page: 5
Project: Coastal Texas Protection and Restoration
Description: GENERAL REFERENCES
Made By: DAS Date: 10/31/18 Chk'd By: JK Date: 11/08/18

GENERAL REFERENCES

Location of Dickinson pumpstation and sector gates

Sector Gate

Pump Station
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Excavation Dimensions Centerline of sheetpile cells dimensions
Length 690 ft Cofferdam Width 50.0 ft
Width 190 ft Clearance to Structure 6.0 ft
Length 752 ft
Width 252 ft
Sheet pile layout Total Perimeter 2008 lineal feet

/

Length factor 2.6 from chart above
Total length of sheet piles 5220.8 lineal feet
Sheet pile top elevation 5 ft
Sheet pile tip elevation -60 ft
Sheet pile length 65 ft
Sheet pile area 339,352 ftr2
Sheet pile weight / sq ft 31 psf
Total Sheet pile weight 10,519,912 pounds

5,300 tons
Sheet length 19.69 inches

1.64 feet

Number of piles 3,190 sheets
Cofferdam Fill
Top of Fill Elevation 5 ft
Bottom of fill -10
Width factor 0.81 from table :
Width 40.5 ft
Total Fill volume 3,171,700 ft~3

117,480 yds

DB-PS-ST-MT-003 Cofferdam Quantities.xIsx Cellular Cofferdam
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ISSUE BEING ADDRESSED

Quantities are provided for the Spirolite discharge pipes

APPROACH

Quantities are based on the "sunk" approach for installing the pipes in the outfall channel.

REFERENCES

References used during this calculation are as follows:
1) ETL-1110-2-307 Flotation Stabilty Criteria

RESULTS / CONCLUSIONS

Dickinson Bayou Pump Station

Spirolite pipe 14 ft diameter: 16,222 LF Double closed Cell type

Dry welding of Bell & Spigot joints 270 EA at 60 feet

End elbows, FRP: 13 EA Provide support H pile frame
Precast Concrete collars at 20' oc 811 EA 11.8 CY EA circumferential
Precast Concrete collars at 20' oc 9,570 CY

Dredging Stage 1 to El -12: 202,222 CY

Thalweg dredging Stage 2 to El -16: 33,704 CY

Backfill 1 - gravel to El -5: 57,366 CY

Backfill 2 - reuse dredged material to El +2: 86,065 CY

Pressure relief air valve 13 EA

It does not account for property acquisition
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ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:

The following assumptions can be considered when looking at the quantities and cost to provide and
install these pipes, please refer to Plates in Engineering Appendix:

¢ Dredging can occur in 2 stages to minimize earthwork: initially down to El. -12 to obtain a constant
depth throughout. Then a second dredging effort would be localized at the pipeline invert thalweg to
bring the depth to -16.

e Collars are made of two half circular precast pieces bolted at the spring line to weigh down the
pipes.

¢ Assuming a tidal range from +1 to -1, precast concrete collars can be installed at 20 ft spacing as the
pipeline is launched into the water. The entire line would be launched assembled with collars by
keeping the pipe ends closed temporarily to obtain pipe buoyancy in route. Once the pipe is in correct
alignment, the pipe ends can be removed, and the pipe alignment would be sunk down to a pre-
dredged invert elevation of -16.

¢ Backfill operations can then proceed in two stages: First a gravel backfill around the pipes to a few
feet above the spring line of the pipes to -5, to secure them against lateral forces, followed by
hydraulic backfilling using the native dredged materials to El. +2 or the prior original surrounding level.

¢ The elbow at the end turns the flow upward to dissipate energy and reduce erosion. The elbow
would be supported off a pile supporting frame. The elbow would be made of solid double cell FRP
wall material discharging at El +2. Riprap would surround the elbow to avoid local erosion.

¢ The Factor of Safety against buoyancy is 1.5 per ETL 1110-2-307 for normal operation.

DB-PS-ST-MT-004 Galveston Dickinson PS - discharge pipe gty nov 9kB& & Description
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ITEMS TO BE VERIFIED
The following items are to be verified in a later design phase:

1) No information on cost is available for 14 ft spirolite. A new mandrel would have to be custom
made and only after knowing the total amount of linear feet of pipe, would IPF Plasson be able to cost
this out. Having said that, a cost can be approximated by the calculated weight of the Closed Cell pipe
in lbs per LF. Sixty-foot pipe sections would be welded in the dry and aligned for launching in the
water. Bell and Spigot with extrusion welds are preferred.

2) As a cost comparison, Vari-Tech has provided 157” (13 ft) diameter pipes in the past at a cost of
about $1,600/LF. This does not account for FOB delivery. The cost of field welding 100 joints of this
pipe is about $600,000. Each FRP elbow can be supplied at a cost of about $35,000. This information
needs to be confirmed for a 14 ft diameter pipe system.

3) The durability of the Spirolite material needs to be confirmed at 100 years and Vari-Tech may be
able to provide supporting aging reports.

CALCULATIONS

DB
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13
Total

pipe lengths north to south
1244
1238
1236
1231
1240
1237
1234
1244
1243
1268
1264
1260
1283
16222
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CALCULATIONS

Conceptual Design of Pump Stastions - Discharge Pipes - Anchoring Devices

Pipe Diameter

A 14 ft diameter pipeline serving each pump at 1500 cfs is first envisioned. The highest average pipe velocity
would be about 10 fps. Currently, there are no fabricators of HDPE pipes for that large diameter in the U.S. It is
possible that Malaysia could provide this large diameter, however | did not make a call. The largest produced in
the USA is 11 ft diameter as provided by Spirolite. IPF Plasson-USA could consider the cost to fabricate a 14 ft
mandrel if enough quantity is require

Main distributors of Sprirolite in the U.S. are Vari-tech LLC and ISCO. Vari-tech feels a 10 ft dia pipe is feasible if
the pump requirements can support a 20-fps velocity and the associated friction losses. A 12 ft diameter pipe
can also be envisioned; however, bends would require more robust lateral anchors. A lesser diameter pipe
would result in savings on the pipe itself as it is sold by the lbs/LF of pipe. Savings can also be realized on the
lesser amount of dredging.

For purposes of this design, a 14 ft pipe has been adopted going forward to keep the pumping head and
requirements down as well as the cost to run the Pump Station in terms of kwh.

Pipe Material

HDPE spirolite can be either solid wall of various SDRs, open profile with exterior bids, or closed cell profile
honeycomb design. Pipe pressures usually should stay to less than 25 ft of water head, which is realistic for this
application. Joints are typically Bell & Spigot or Extruded melting by means of hot air. Welding is done in the dry
and then pipe is floated into position. Segments are typically 60 ft long and are buoyant. The pipe cannot be
curved beyond about 2 degrees (or about 700 ft radius), therefore it is not practical. Rather, several welded
segments can be provided to suit each bend amount.

Two options were evaluated for installation of the pipes: A (preferred) fully submerged installation, and an
option to have the pipes buoyant with the tides.

DB-PS-ST-MT-004 Galveston Dickinson PS - discharge pipe gty nov 9.xlsx Write up
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Submerged Design Option

It is preferable to “sink” the pipe to the bottom of the channel and this technique is used for many
estuary-to-ocean applications. Precast concrete collars at 20 ft spacing are designed to permanently sink the
pipes provided their spacing, water salinity, and pipe profile selected. Collars serve to overcome pipe material
buoyancy and provide a safety factor in maintaining the pipes permanently sunk. Collars are made of two equal
halves joined at the spring line by bolts. In order to increase the factor of safety during hurricane surge against
lateral wave action, steel H-piles may need be provided at every bend.

In addition, it is possible to backfill the spaces between the pipes with the dredged material, providing less pipe
surface to be exposed to wave action and a beneficial use for the dredged material. A 14 ft diameter alternative
would be better installed by having localized dredging following the pipe invert as the segments are sank into
place.

The Plastic Pipe Institute has information on the tie-down forces required for HDPE of different profiles and
SDRs. Closed cell profiles are air tight and contribute to buoyancy. An important factor in selecting the level of
submergence is for the crown of the pipe to be below the minimum low tide so as to minimize air from
becoming trapped inside the pipe when the tide raises. A 1.5 safety factor has been used for calculating the
ballast requirements against floatation. At the face/exit of the Pump Station, a small pressure relief air valve
will have to be inevitably placed at the crown of the syphon just leaving the PS. This valve is included as part of
the pump equipment.

Fatigue from tidal action is not an issue when the pipes are fully submerged, and the pipe circumferential wall
stresses are minor when resisting the constant uplift in between concrete collars. This is also the case when
storm surge arrives, because the pipe will remain further submerged. The pipe will however, need to be
designed to resist stresses due to lateral submerged wave forces and uplift due to potential currents under the
pipe. Fatigue from hurricane action is not significant due to its low frequency.

A check should be made for temperature stresses due to the brackish water being warmer at the top of the pipe
vs below the pipe. The expansion coefficient for HDPE is about 1 inch per 10 degrees F per 100 LF of pipe.

DB-PS-ST-MT-004 Galveston Dickinson PS - discharge pipe gty nov 9.xIsx Write up
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Pipe Designed to be Byouyant with Tides

The main benefit of this alternative is to lessen the amount of dredging and backfill to otherwise sink
the pipes. In this alternative, the pipes would float unstressed with the tides being restrained only by
cable tie-downs to H-piles. Concrete collars would not be required, however there should be a
bearing pad element designed and provided to lessen the concentrated stresses imparted by the
cable during hurricanes. The cable would have guides attached to the bearing pad to maintain the
pipes in a properly tethered position.

In this alternative, air relief valves are required to release air out of the pipes during a hurricane
surge higher than the high tide. In this case, the cables are resisting the full uplift of the pipes plus
the lateral wave forces acting on the pipe as well as any uplift from flowing water under the pipes.

The temperature check for this option is also required as the top of the pipe will always be exposed
to the sun and the air temperature and UV rays.

Although this option appears to save on earthwork when compared with the submerged option, the
submerged option results superior in terms of ability to withstand hurricane force waves and
therefore durability. Cable tie-downs and H-pile anchors are also high maintenance items with a
limited service life.

Quantities:

The following assumptions can be considered when looking at the quantities and cost to provide and
install these pipes, please refer to Engineering Plates and quantity calculations:

- No information on cost is available for 14 ft spirolite. A new mandrel would have to be
custom made and only after knowing the total amount of linear feet of pipe, would IPF
Plasson be able to cost this out. Having said that, a cost can be approximated by the
calculated weight of the Closed Cell pipe in lbs per LF. Forty-foot pipe sections would be
welded in the dry and aligned for launching in the water. Bell and Spigot with extrusion
welds are preferred.

- Dredging can occur in 2 stages to minimize earthwork: initially down to El. -12 to obtain a
constant depth throughout. Pairs of H-piles spaced at 100 ft are then driven to locate the
alignment of each pipe at the locations every 5th concrete collar. Then a second dredging
effort would be localized at the pipeline invert thalweg to bring the depth to -16.

DB-PS-ST-MT-004 Galveston Dickinson PS - discharge pipe gty nov 9.xIsx Write up
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- Collars are made of two half circular precast pieces bolted at the spring line. During final
design, a check needs to be made to assess the need to further anchor the pipes major
bends and discrete locations to resist wave action. Locations like the discharge elbow will
need to be secured and anchored to the ground.

- Assuming a tidal range from +1 to -1, precast concrete collars can be installed at 20 ft
spacing as the pipeline is launched into the water. The entire line would be launched
assembled with collars by keeping the pipe ends closed temporarily to obtain pipe buoyancy
in route. Once the pipe is in correct alighment, the pipe ends can be removed, and the pipe
alignment would be sunk down to a pre-dredged invert elevation of -16.

- Backfilled operations can then proceed in two stages: First a gravel backfill around the pipes
to a few feet above the spring line of the pipes to secure them against lateral forces,

followed by hydraulic backfilling using the native dredged materials to El. +1 or the prior
original surrounding level.

- The elbow at the end turns the flow upward to dissipate energy and reduce erosion. The
elbow would be supported off a pile supporting frame. The elbow would be made of solid
double cell FRP wall material discharging at El +2. Riprap would surround the elbow to avoid

local erosion.

- As a cost comparison, Vari-Tech has provided 157” (13 ft) diameter pipes in the past at a
cost of about $1,600/LF. This does not account for FOB delivery. The cost of field welding
100 joints of this pipe is about $600,000. Each FRP elbow can be supplied at a cost of about
$35,000 including anchoring platform.

- The durability of the Spirolite material has been estimted at 100 years and Vari-Tech can provide supporting

aging reports
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CALCULATIONS
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ISSUE BEING ADDRESSED

This is a preliminary quantity takeoff for the sector gate. It is based on limited information regarding the site

conditions and the feature requirements. These quantities will be updated in more detail as future design
phases progress.

APPROACH

A solid model of the sector gate was prepared. Many quantities such as steel in the gate design are taken
directly from that model. Fender quatities are calculated in the take off with the design assumptions listed.

REFERENCES

See associated structural calculations

RESULTS / CONCLUSIONS

Total Steel for Sector Gates: 212 tons (both sector gates)

Total Weight of UHMW fenders 38600 lbs (both sector gates)
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ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:

These quantities are based on the associated structural calculations. Due to the limited
amount of site information and design requirements available, a number of significant
assumptions have been made. These are shown in the associated structural design
calculations.

ITEMS TO BE VERIFIED

The following items are to be verified in a later design phase:
1) Water elevations and load cases to be evaluated.
2) Detailed design of gate and monolith.
3) Access requirements

CALCULATIONS

See Attached
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Made By: DAS Date: 11/05/18 Chk'd By: DS Date: 11/05/18

Sector Gate Steel Quantities

The sector gate quantities are taken from the solid model shown below.

The round sections are 0.5 inch wall pipe. The rest of the structure is rolled sections
except for the skin plate.

The structure will be painted with a coal tar epoxy system.

Due to preliminary nature of the design, the weights have been increased to account
for additional requirements such as walkways, etc.

DB-FG-ST-MT-001 Dickinson Bayou Sector Gate Quantities.xlsx sector gate



selei Calculation No.
T | TETRA TECH Dickinson Bay01..| -Sector Gate DB Fe.ST-MT-001
Quantities
Job No.: 100-RCE-18-09-1 Page: 6
Project: Coastal Texas Protection and Restoration
Description:  Sector Gate Steel Quantities
Made By: DAS Date: 11/05/18 Chk'd By: DS Date: 11/05/18

DB-FG-ST-MT-001 Dickinson Bayou Sector Gate Quantities.xlsx sector gate




HY P Calculation No.
T | TETRA TECH Dickinson Baym.J .Sector Gate DB Fe.ST-MT-001
Quantities
Job No.: 100-RCE-18-09-1 Page: 7
Project: Coastal Texas Protection and Restoration
Description:  Sector Gate Steel Quantities
Made By: DAS Date: 11/05/18 Chk'd By: DS Date: 11/05/18

Quantities are taken from the solid model of the gate used for analysis.

Additional calcs are used to verify the results of some model components.
Quantities are for one gate. There are a total of two gates.

Total
Component Quant Weight Weight
ea Ibs Ibs
Center Chord 1 steel 15981 15981
Post 1 steel 4049. 4049
verts 3 steel 3274. 9822
cross 1 steel 6696. 6696
diagonals 3 steel 6691. 20073
skin 1 steel 39439 39439
tee 24 steel 909.6 21830
girder 2 steel 5599. 11198
strut 8 steel 1236. 9888
column 3 steel 1612. 4836
End Chords 1 steel 28088 28088
upper support 13 steel 20.39 265.07
lower support 13 steel 18.76 243.88
vert 13 steel 1464. 19032
Total Steel Weight 191500 Ibs
Allowanc for walkways, connections, etc. 10%
Total steel Weight 210700 lbs
106 tons
# gates 2
Total Steel 212 tons

DB-FG-ST-MT-001 Dickinson Bayou Sector Gate Quantities.xlsx sector gate




'lt TETRA TECH

Dickinson Bayou Sector Gate

Calculation No.
DB-FG-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 8
Project: Coastal Texas Protection and Restoration
Description:  Sector Gate Steel Quantities
Made By: DAS Date: 11/05/18 Chk'd By: DS Date: 11/05/18
check skin plate
height 324 in
angle 60 deg
1.0472 radians
radius 820 in
length 858.7 inches
thickness 0.5 inches
vol 139110 in”2
80.503 ft"3
density 490 pcf
weight 39447 lbs
weight from takeoff 39439 error: 0.019% ok

The fender system is comprised of 6 x 10 reinforced UHMW ('force bar')

'timbers'.
Quantity
width 10 in
depth 6 in
area 0.4167 sq ft
length 62 ft
Density 62 pcf
Number of timbers 12
Total Weight 19300 lbs
# gates 2
Total Weight 38600 Ibs

DB-FG-ST-MT-001 Dickinson Bayou Sector Gate Quantities.xlsx

sector gate




Dickinson Bayou Bulkhead Storage Calculation No.
|'|‘=| TETRA TECH y ) . & DB-FG-ST-MT-002
Platform Foundations Quantities

Job No.: 100-RCE-18-09-1 1
Project: Coastal Texas Protection and Restoration
Description: Dickinson Bayou Bulkhead Storage Platform Foundations Quantities
Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/20/18
Calc Body Pages Appended Pages Total Pages
7 0 7
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description
and signature) and signature)
Lexee Navarre Daniel Stuard

= 8/zz/

DB-FG-ST-MT-002 Dickinson Bayou Bulkhead Quantities.xIsx Cover
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Dickinson Bayou Bulkhead Storage Calculation No.
Tt | TETRA TECH you =t T98E  ppre-stmT-002
Platform Foundations Quantities
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description:
Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/20/18
TABLE OF CONTENTS
Page No.

Calculation Cover Sheet 1

Calculation Table of Contents
Issues Being Addressed
Approach

References

Results / Conclusions
Assumptions

Items To Be Verified

General References and Figures
Bulkhead Quantites

Nju|h|lh|lwWlwWwlwlw]|N

Number of Last Page
Attachments Pages Number
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selei Calculation No.
T | TETRA TECH Dickinson Bayou Bulkhead Storage Db oS T o0
Platform Foundations Quantities
Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration
Description:
Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/20/18

ISSUE BEING ADDRESSED
Quantity take-offs for preliminary cost estimate for bulkhead storage platforms.

APPROACH
Typical engineering means and methods for determining volumes and weights.

REFERENCES
References used during this calculation are as follows:
1) DB-FG-ST-CL-002

RESULTS / CONCLUSIONS
Total # of Pipe Piles: 8 (All piles have tension connections)
Total 24" Diam. X 0.5" Steel Pipe Pile: 546.0 ft or 34.3 tons

Total Concrete: 105.8 yd”3

DB-FG-ST-MT-002 Dickinson Bayou Bulkhead Quantities.xlsx TOC & Description
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HY P Calculation No.
T | TETRA TECH Dickinson Bayou Bulkhead Storage Db oS T o0
Platform Foundations Quantities
Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description:
Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/20/18

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
1) Material Properties:

- Concrete, f'c = 4000 psi
- Reinforcement = ASTM A615 Grade 60
- Pipe Piles = ASTM A252 Grade 3

2) Costs of reinforcement is included in reinforced concrete unit cost.
3) All piles have tension connections.

ITEMS TO BE VERIFIED
The following items are to be verified in a later design phase:
1) Materials and quantities as design progresses.

CALCULATIONS

Begin on next page.

DB-FG-ST-MT-002 Dickinson Bayou Bulkhead Quantities.xlsx TOC & Description
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Dickinson Bayou Bulkhead Storage Calculation No.
Tt | TETRA TECH you ™ P88 ppre.sT-MT-002
Platform Foundations Quantities

Job No.: 100-RCE-18-09-1 Page: 5
Project: Coastal Texas Protection and Restoration

Description: General References and Figures

Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/20/18

General References and Figures

DB-FG-ST-MT-002 Dickinson Bayou Bulkhead Quantities.xlsx General References
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TETRA TECH

T

Dickinson Bayou Bulkhead Storage
Platform Foundations Quantities

Calculation No.

DB-FG-ST-MT-002

Job No.: 100-RCE-18-09-1

Page:

Project:

Coastal Texas Protection and Restoration

Description: General References and Figures

Made By: LN Date: 07/25/18

Chk'd By:

DS

Date:

08/20/18

Rolled and Welded Pipe

APPROMIMATE VALUES

Pipe Weight (Ibs/ft) = 10.69*t*{D, -th
B, (in] - outside diameter
t {in] - thickness of pipe

D, {mem - autsid

Proe Weight (kefm] = 0.0247*t*{D -t}

e dismeter

t{mmi} - thickness of pipes

PIPE WBIGHT Ibsyft (g
Wall Thickness (t] in {mm]
0500 | 0562 QUE2S LGER 0.750 0875 Looo 1.250 1.375 | 150-22%
1270 1 14.27F 1587 17 .88 1905 21T 2540 T7s | 3450 |3810.5735
11551 0 141,05 | 156,17 | 171.45 | 1B6.41 |
.94 LBE.03 20091 23 A1 255.1% L |
111876 | 138,427 15758 | 176,86 | 196.26 | 21558 | 73451 | 272.43 | 31001
| E76.73 | J05.00 | 23465 | 26520 | =907 3087 A 59 405 42 5135 .
142.81 1E9.75 | 21290  r3635 | 259.71 | 2B2.62 | 32855 | 3415 | 45335
212853 282.38 | 316.E3 I5173 IR6 A% 43055 158 5 | £56.80 E50.03
166.86 411,82 | I48.95 | 17644 | 303 84 | 33077 | 3B4.67 | 43829 | 54452
51 | 248.32 | 330,11 | P04 411195 45216 49217 57145 652,25 [SFEL] Man. mal
158.05 | 190,92 | 222.70 | 253.89 | Z8S.00 | 21652 | 347,57 | 378.83 | 44080 | 502.43 | 62470 Siichmemal
1215 236,60 | IR4,12 3141 | BrroEd 43413 47003 51784 55376 &55.54 TR0 515 GE “.H'il!"il
54 179.06 | 214,97 | 250.75 35661 | 39209 | 42693 | 49692 | SAE5T | FO4.87 | 7 fex wiight.
1372 26647 | 31981 | 373 S30.70 H41.50 739.50 843,15 | 1048.96
EQ 18908 | 339,02 | 27388 19670 | 43622 55304 | 630,71 | 7BE5.05 | 861.71
1324 | 286.26 | 355.70 | 41507 5 el E45.27 A33.03 538, L1i0B.28 | 12237 |
E4 219.09 | 263.07 | 306.58 43679 | 480,35 | 523.14 | BO9.16 | 68485  BES5.2Z | 94991
1E7E 2604 | 149 | %684 E50.02 714,84 T78.52 S06.53 1034405 | 12B7.59 | 141357
72 335,07 SI4.48 | 57125 | 86525  7S5A.9% | 94540 | 1038.10
1829 #3854 | 850.12 990.06 112850 | 140681 | 154487
78 SeBel | 61935 | 72141 | 823.13
1581 | | Ba6.19 921.70 | 107358 | 1224485
a4 501.28 | 557.05 | 61274 | 66746 | 7¥7.51 | 8E7.27 | 110575 |
2534 . | 745.98 1 A28.98 911.86 593.29 1157.09 | 132041 164554
a0 47838 | 537.32 | 557.14 | 65686 | 71556 83365 | 951.41 | 11E5.92
2280 : 711.91 78496 LECET 977.52 | 10B4.87 1240.61 141586 | 1T64E% |
a6 255,89 51 57337 | 63722 | Y0099 | 7e3.67 | 8E9.7B | 1045.55 | 1266.10
FLEL] | L] R:I 5 7 94RB.28 1043,10 1136.47 1324.14 151121 1EE4.17
102 271.53 47554 | B432 .53 | 60942 | 67731 | 74512 | 1177 | 94550 | 107965 | 134827
2391 i 5 7O7.E8 | A07.38 806097 11408.8h L o5 1&07 65 160576 | POOZ AT |
} ! - L } 1 1
503.63 | 574.5% | 645.46 T17.40 789,25 a59.28 1002.02 | 1143.83 | 1425.45 5 Freae cal
749.49 | B55.00 | 96055 | 106751 | 117454 | 1379065 | 149117 | 10221 | 212280 | 233233 Tou wesght
531.72 | GOG.66 | 6B1.51 4 S07.28 | 121048 | 1207.97 165545
79L.29 | 502.81 | 1014.30 1551 71 | 101 1797 EE JME3.50
559.82 &38.73 | T17.56 osg,0n | 127462 [ 127211 1743 64
| B33.11 | 95054 | 106785 1222E1 | 1EBEES | 3§91 00 2554.83
SEF.91 T53.ED 1004.1% | 1338.76 | 1336.25 183183
ra81 | 112143 145440 | 195F 30 SEA. 56 2736.07
43923 | 53765 | 616 TOE.ET | THY.ES 1402.90 | 1 102002
53,63 | vB5.23 | 91671 | 108599 | 117513 208775 | Z084.01 2A57.51
551,70 h E25.70 1467.07 | 1464.53 FWB 23
3505 | | Bal.oz | LRE 1EEETE 218325 | 947 258HH.57
144 575.76 | 67219 | 76701 | BEL.74 1531.18 | 152867 | 1507.50 | 2096.41
| 3657 | BS6.ES | 1000 53 138241 127865 | 227482 | 283A.6A J 3110.61
150 509 E1 18 B§97.79 | 998.01 1196.61 | 1545.32 | 1592.81 | 198767 | 21B4.50
10 | BI2 B2 13 133606 1485.21 LTBO.TE 2374.10 | F370AT 2057 .98
156 613,86 | T25.38 533 84 | 103810 | 114228 | 1244.72 | 1659.05 05 | 2067 85
67 | BFR 41 | 1OE 1385.71 | 1594.87 | 1689.90 | 1852.35 | 248,55 B2 | aprra |
162 ThE.AT SESE | 107819 | 118640 | 129262 | 172382 09 | 2148.02
| 4155 | | | 112575 | 1443.34 | 604,53 1765.56 1523.93 2565.33 1.Z7 | 318551
164 78456 1005593 B 27 | 123053 |1 93 | 178774 | 178523
A7 |]'_E.'i|=._'_1’|) 34 196,09 | 1 17 | 183123 | 1 3 | 2660.46 | 265672
1}5?-2;?;;. Fmane rall Ine weigh
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Dickinson Bayou Bulkhead Storage Calculation No.
Tt | TETRA TECH you ™ P88 ppre.sT-MT-002
Platform Foundations Quantities

Job No.: 100-RCE-18-09-1 Page: 7
Project: Coastal Texas Protection and Restoration

Description: Quantities for Bulkhead Storage Platform

Made By: LN Date: 07/25/18 Chk'd By: DS Date: 08/20/18

Quantities for Bulkhead Storage Platform

PILES

Pile Diameter: 24.0 in Pile Head EL: 4.25 ft
Pipe Thickness: 0.51in Pile Tip EL: -64.00 ft
Pipe Weight*: 125.61 lb/ft Pile Length: 68.25 ft

*see general references attachments for reference of produced value

Number of Piles per Bent: 2
Number of Pile Bents: 4
Total Number of Piles: 8
Total of Steel Pipe Piles: 546.0 ft or 34.3 tons
CONCRETE:
DECK:

Cross Sectional Width Volume
Area (ft*2) (ft) (yd~3)
1.0 72.0 72.0 28.0 74.7

Thickness (ft) Length (ft)

Total Concrete for Deck: 74.7 yd*3

PILE BENTS:
Cross Sectional | Length [ Volume
Thickness (ft Width (ft
(ft) (ft) Area (ft"2) (ft) (yd”3)
2.5 3.0 7.5 28.0 7.8
Number of Pile Bents: 4
Total Concrete for Bents: 31.1 yd”3

| TOTALCONCRETE: 105.8 ydr3 |

DB-FG-ST-MT-002 Dickinson Bayou Bulkhead Quantities.xlsx Bulkhead Quantities
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Calculation No.

I'ﬂ:l TETRA TECH Dijckinson Bayou Monolith Quantities  DB-FG-5T-WT-003

Job No.: 100-RCE-18-09-1 Page: 1
Project: Coastal Texas Protection and Restoration
Description: Coversheet .
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/06/18
Calc Body Pages Appended Pages Total Pages
16 0 16
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description
and signature) and signature)
Daniel Stuard Dave Stensby

11/06/18 11/06/18 . .
A 2 p Submitted For Review
A7 DS

DB-FG-ST-MT-003 Dickinson Bayou Monolith Quantities.xlsx Cover
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feled : Calculation No.
Tt | TETRA TECH Dickinson BaY(.)l..l Monolith DB FesT T on
Quantities
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description:
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/06/18
Page No.
Calculation Cover Sheet 1
Calculation Table of Contents 2
Issues Being Addressed 3
Approach 3
References 3
Results / Conclusions 3
Assumptions / Inputs 4
Iltems To Be Verified 4
General References 5
Sector Gate Monolith Quantities 12

Number of Last Page
Attachments Pages Number
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ielei : Calculation No.
Tt | TETRA TECH Dickinson Bay(.)t.x Monolith DB FesT T on
Quantities
Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration
Description:
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/06/18

ISSUE BEING ADDRESSED

This is a preliminary quantity takeoff for the sector gate. It is based on limited information regarding the site
conditions and the feature requirements. These quantities will be updated in more detail as future design
phases progress.

APPROACH

Typical engineering means and methods for determining volumes and weights.

REFERENCES

See associated structural calculations for the gate monolith and foundation

RESULTS / CONCLUSIONS

Excavation & Fill:
Total Wet Excavation: 13,302 yd”3
Total Wet Fill: 2,046 yd”*3
Steel:
Total Steel for Sheet Piles and Shoring: 1,297 tons

Total Steel Pipe Piles: 353
of which 192 are batted 3:1 (V:H) All piles have tension connections
Total Weight of Steel Pipe Piles: 1,615 tons

Total Steel: 2,912 tons
Tremie Concrete:
Total Tremie Concrete: 4,093 yd”*3
Concrete:
Total Concrete for Fill of Steel Pipe Piles: 754 yd~3
Total Concrete for Base Slab: 5,116 yd~3
Total Concrete for Monolith Walls: 3,503 yd~3
Total: 9,373 yd™4
HPU / Control Building
Total # of HPU / Control Buildings: 2

DB-FG-ST-MT-003 Dickinson Bayou Monolith Quantities.xIsx TOC & Description
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ielei : Calculation No.
Tt | TETRA TECH Dickinson Bayc.)l.J Monolith DB FesT T on
Quantities
Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description:
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/06/18

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
These quantities are based on the associated structural calculations. Due to the limited amount of site

- information and design requirements available, a number of significant assumptions have been made.
These are shown in the associated structural design calculations.

- Excavation only consideres excavation under the plan area of the structure, other excavation is to be
determined by others. This excavation will be in the wet. The material will be soft sediment and clay and
may be contaminated due to presence of chemical and petroleum pipelines in the area. Disposal area
unknown.

- Fill and tremie to be placed within the closed cofferbox, in the wet.

- Structural Elevations:

Top of Structure: 18.0 ft Pile Head:  -13.25 ft

Top of Base Slab / Sill: -9.0 ft Pile Tip: -84.0 ft
Top of Tremie Slab: -14.0 ft
Top of Fill: -18.0 ft

ITEMS TO BE VERIFIED
The following items are to be verified in a later design phase:
1) Water elevations and load cases to be evaluated.
2) Final geotechnical information and recommendations
3) Detailed design of gate and monolith.
4) Pile type, size and layout.
5) Pile load testing program.
6) Deflection criterial of HSDRRS is met
7) Access requirements

CALCULATIONS

See Next Page
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Dickinson Bayou Monolith Quantities  C?lculation No.
'lt TETRA TECH y DB-FG-ST-MT-003
Job No.: 100-RCE-18-09-1 Page: 5
Project: Coastal Texas Protection and Restoration
Description: GENERAL REFERENCES
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/06/18

GENERAL REFERENCES

Location of Dickenson pump station and sector gates

Pump Station

Sector Gate

DB-FG-ST-MT-003 Dickinson Bayou Monolith Quantities.xIsx Gen. Ref.
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Dickinson Bayou Monolith Quantities  C?lculation No.
'lt TETRA TECH y DB-FG-ST-MT-003
Job No.: 100-RCE-18-09-1 Page: 6
Project: Coastal Texas Protection and Restoration
Description: GENERAL REFERENCES
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/06/18

Location of existing underground pipelines at sector gate site.
We are directed to proceed as existing utilities will be removed by others.

DB-FG-ST-MT-003 Dickinson Bayou Monolith Quantities.xIsx Gen. Ref.
Appendix E - Quantity Calculations E-185



'lt TETRA TECH

Dickinson Bayou Monolith Quantities

Calculation No.
DB-FG-ST-MT-003

Job No.: 100-RCE-18-09-1 Page: 7
Project: Coastal Texas Protection and Restoration

Description: GENERAL REFERENCES

Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/06/18

Bl
N

\
\\\

DICKINSON BAYOLU
FLOGOGATE TOR PLAN

CLOSED
COASTAL TEXAS PROTECTICN AND
ST

PLATE 23

ASIBILITY STUDY

£\ _DICKINSON BAYOU FLOODGATE TOP PLAN - CLOSED
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Dickinson Bayou Monolith Quantities  C?lculation No.
'lt TETRA TECH y DB-FG-ST-MT-003
Job No.: 100-RCE-18-09-1 Page: 8
Project: Coastal Texas Protection and Restoration
Description: GENERAL REFERENCES
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/06/18
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|
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Dickinson Bayou Monolith Quantities  C?lculation No.
'lt TETRA TECH y DB-FG-ST-MT-003
Job No.: 100-RCE-18-09-1 Page: 9
Project: Coastal Texas Protection and Restoration
Description: GENERAL REFERENCES
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/06/18

Note figure above is used only for Wall area

DB-FG-ST-MT-003 Dickinson Bayou Monolith Quantities.xIsx Gen. Ref.
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Calculation No.

DB-FG-ST-MT-003

Tt | TETRA TECH Dickinson Bayou Monolith Quantities

10

Page:

100-RCE-18-09-1

Job No.:

Coastal Texas Protection and Restoration

GENERAL REFERENCES

Project:

Description:
Made By:

Chk'd By: DAS Date: 11/06/18

Date: 11/05/18
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Dickinson Bayou Monolith Quantities  C?lculation No.
'lt TETRA TECH y DB-FG-ST-MT-003
Job No.: 100-RCE-18-09-1 Page: 11
Project: Coastal Texas Protection and Restoration
Description: GENERAL REFERENCES
Made By: DS Date: 11/05/18 Chk'd By: DAS Date: 11/06/18

Rolled and Welded Pipe

/0
APPROKIMATE VALLES

Pipe Waight (Ibs/ft) = 10.65*1*(D,_-t)
£ (in] - outside diameter
1 t o] - thickness af pipe

Frpe Weight (k'm] = 00287t * {0t}

O, {rmmi| - outside dismeter
t {rmami} - thickness of pipe
* PIPE WEIGHT Bt (lap/i1)
Cutsige Thickn f
CHarmeter (2.] - ] Ll ] =
in 0,375 | 0438 | 0500 | 0562 | 0625 | OBRE | 0750 | 0875 | LDOO | 1.250 | 1.375 | L.50-235
_ {mmi .52 §1.13 12,70 18.27 | 1587 17.48 18.05 FFR T a0 | ms | 34852 |_=s 10-57.35
———— 7] 2471 | 11032 | 13580 14105 | 15617 | 17145 | 1B6.41
oA 140,99 | 18417 | 1BES3 | 20991 | 23za4l | #Ras | 27Ta | |
0 | 118.76 | 136,42 | 15768 | 176.86 | 19626 | 21558 | 73451 | 27243 | 31001 | |
TEEO 176.73 2 a9 234,65 e e | 2z ar II0ET Z4E 9 205 47 EESR L
36 14281 16651 | 18975 | 212,90 | 236,35 | 259.71 | 2B2.62 | 32855 3418 | 45435 | |
144 LE 213,59 | 207.79 | M2.38 | 316EI | 3173 | Sesas | apans = | mieon | esioa
|1_2 _1_ 58 | 135 9-1- 166.86 | 124,60 | 221.82 2458.85 | 17644 | 303 B4 330,77 | 3B4.67 | 438259 | 54452 597.14
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TETRA TECH Dickinson Bayou Monolith

T

Calculation No.
DB-FG-ST-MT-003

Quantities
Job No.: 100-RCE-18-09-1 Page: 12
Project: Coastal Texas Protection and Restoration
Description:  Sector Gate Monolith Quantities
Made By: DAS Date: 11/05/18 Chk'd By: DAS Date: 11/06/18

Sector Gate Monolith Quantities

EXCAVATION

- This excavation only consideres excavation under the plan area of the structure, other excavation is to be

determined by others.

- This excavation will be in the wet. The material will be soft sediment and clay and may be contaminated

due to presence of chemical and petroleum pipelines in the area.
- Disposal area unknown.
- Fill and Tremie to be placed within the closed cofferbox

Assumed Mud Line Elevation: -7.0 ft
Elevation of Bottom of Tremie Slab: -18.0 ft
Assumed Over Excavation: 2.0 ft
Depth of Excavation: 13.0 ft
Monolith Base Slab Sill Slab
Width: 104.00 ft Width: 84.00 ft
Length: 116.67 ft Length: 40.00 ft
Area: 12,133 ft"2 Area: 3,360 ft"2
Excavation Volume / Monolith: 157,733 ft"3 Excavation Volume: 43,680 ft"3
# of Monoliths: 2
Total Monolth Excavation: 315,467 ft"3
Volume of Excavation: 359,147 ft~3
| Total Wet Excavation: 13302 yd~3
Fill
- Fill to be placed in the wet
Assumed Fill Depth: ed Fill Depth: 2 ft
Monolith Base Slab Sill Slab
Area: 12,133 ft"2 (See above) Area: 3,360 ft"2
Fill Volume / Monolith: 24,267 ft"3 Fill Volume: 6,720 ft"3
# of Monoliths: 2
Total Monolth Excavation: 48,533 ft"3
Volume of Fill: 55,253 ft"3
| Total Wet Fill: 2046 yd~3
DB-FG-ST-MT-003 Dickinson Bayou Monolith Quantities.xIsx Monolith
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Dickinson Bayou Monolith Calculation No.

DB-FG-ST-MT-003

Quantities
Job No.: 100-RCE-18-09-1 Page: 13
Project: Coastal Texas Protection and Restoration
Description:  Sector Gate Monolith Quantities
Made By: DAS Date: 11/05/18 Chk'd By: DAS Date: 11/06/18
SHEET PILE COFFER BOX
Assumed Top of Sheet Pile Elevation: 10 ft
Assumed Bottom of Sheet Pile Elevation: -58 ft (40ft below tremie slab)
Height of Sheet Pile: 68 ft
Assumed Weight of Sheet Pile: 27 psf
Assumed Weight of Sheet Pile: 1,836 Ib/ft
Monolith Base Slab Sill Slab
Width: 104.00 ft Width: 84.00 ft
Length: 116.67 ft Length: 40.00 ft
Perimeter: 441.3 ft Perimeter: 248 ft
Sheet Pile Weight per Monolith: 810,288 |bs Sheet Pile Weight: 455,328 Ibs
# of Monoliths: 2 227.7 Tons
Total Weight for Monolths: 1,620,576 Ibs
810.3 Tons
Total Weight of Sheet Pile: 1,038 tons
Assumed Percent for Shoring: 25%
Total Steel Weight for Shoring: 259 tons
| Total Steel for Sheet Piles and Shoring: 1,297 tons

DB-FG-ST-MT-003 Dickinson Bayou Monolith Quantities.xIsx Monolith
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Dickinson Bayou Monolith

Calculation No.
DB-FG-ST-MT-003

Quantities
Job No.: 100-RCE-18-09-1 Page: 14
Project: Coastal Texas Protection and Restoration
Description:  Sector Gate Monolith Quantities
Made By: DAS Date: 11/05/18 Chk'd By: DAS Date: 11/06/18

STEEL PIPE PILES

Pile: 24"x0.5" Steel Pipe Pile

Pile Weight: 125.6 lbs/ft (See Reference)
Top of Pile Elevation: -13.25 ft Batter: 3:1(V:H)
Bottom of Sheet Pile Elevation: -84 ft 0: 18.4 degrees
Vertical Pile Length: 70.75 ft Battered Pile Length: 74.58 ft
Monolith Piles Sill Slab Piles
L / Pile Total L L / Pile Total L
# of Piles ft ft # of Piles ft ft
Vert. Piles| 70 70.75 4,952.5 Vert. Piles 21 70.75 1,485.8
+Batt. Piles| 36 74.58 2,684.8
-Batt Piles 60 74.58 4,474.6
Total: 166 12,111.9
# of Monoliths: 2
Total # of Monolith Piles: 332
Monolith Piles Total Length: 24,224 ft
Total # of Batterd Piles: 192
Total # of Piles: 353 (All piles have tension connections)
Total Length of Piles: 25,710 ft
Pile Weight: 125.6 Ibs/ft
Weight of Piles: 3,229,119 Ibs
Total # of Piles: 353
Total Weight of Piles: 1,615 tons
FILL FOR PILE TOPS:
CONCRETE:
The preparation of the pile tops will be to fill the tops of the piles with concrete.
Pile Diameter: 24 in
Wall thickness: 0.5 in
Interior Pile Area: 415 in"2
2.9 ftr2
Length of Concrete Fill: 20 ft (assumed)
Volume of Concrete Fill: 57.7 ft73
Total Number of Piles: 353 (see steel piles section)
Total Volume of Concrete: 20,370 ft"3
| Total Fill Concrete: 754 ydn3
DB-FG-ST-MT-003 Dickinson Bayou Monolith Quantities.xIsx Monolith
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Dickinson Bayou Monolith

'lt TETRA TECH

Calculation No.
DB-FG-ST-MT-003

Quantities
Job No.: 100-RCE-18-09-1 Page: 15
Project: Coastal Texas Protection and Restoration
Description:  Sector Gate Monolith Quantities
Made By: DAS Date: 11/05/18 Chk'd By: DAS Date: 11/06/18
TREMIE SLAB CONCRETE
Assumed Tremie Thickness: 4.0 ft
Monolith Base Slab Sill Slab
Width: 104.00 ft Width: 84.00 ft
Length: 116.67 ft Length: 40.00 ft
Area: 12,133 ftr2 Area: 3,360 ftr2
Tremie Slab Volume: 48,533 ft"3 Tremie Slab Volume: 13,440 ft"3
# of Monoliths: 2
Total Monolth Tremie Slab: 97066.667 ft"3
Total Volume of Tremie Slab: 110507 ft*3
| Total Tremie Concrete: 4093 yd~3
BASE SLAB CONCRETE
Top of Monolith Elevation: -9.0 ft
Top of Base Slab Elevation: -14.0 ft
Hight of Walls: 5.0 ft
Monolith Base Slab Sill Slab
Area: 12,133 ft*2 See above Area: 3,360 ftr2
Base Slab Volume: 60,667 ft"3 Base Slab Volume: 16,800 ft"3
# of Monoliths: 2
Total Monolth Tremie Slab: 121,333 ft*3
Total Volume of Tremie Slab: 138,133 ft"3
| Total Base Slab Concrete: 5116 yd~3
MONOLITH WALLS & THRUST BLOCK CONCRETE
Top of Monolith Elevation: 18.0 ft
Top of Base Slab Elevation: -9.0 ft Plan Area of Walls: 1751.5 ft"2
Hight of Walls: 27.0 ft Volume of Walls: 47,291 ft*3
# of Monoliths: 2
Total Volume: 94,581.0 ft"3
| Total Monolith Wall and Thrust Block Concrete: 3,503 yd~3
DB-FG-ST-MT-003 Dickinson Bayou Monolith Quantities.xIsx Monolith

Appendix E - Quantity Calculations

E-194




Y P : Calculation No.
Tt | TETRA TECH Dickinson Bayc.)l.J Monolith Do T T o0
Quantities
Job No.: 100-RCE-18-09-1 Page: 16
Project: Coastal Texas Protection and Restoration
Description:  Sector Gate Monolith Quantities
Made By: DAS Date: 11/05/18 Chk'd By: DAS Date: 11/06/18

HPU / CONTROL BUILDING

HPU building is to be a prefabricated 18ftx12ft building

# of Monoliths: 2

| HPU / Control Buildings:

DB-FG-ST-MT-003 Dickinson Bayou Monolith Quantities.xIsx Monolith
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Dickinson Bayou Sector Gate
Bulkhead Quantities

|1b| TETRA TECH

Job No.: 100-RCE-18-09-1
Project: Coastal Texas Protection and Restoration

Calculation No.
DB-FG-ST-MT-004

Page:

Description: Coversheet

Made By: DS Date: 11/06/18 Chk'd By: DAS

Calc Body Pages Appended Pages

Reviewer
(printed name, date
and signature)
Dave Stensby

Preparer
Rev # (printed name, date
and signature)
Daniel Stuard

A 1]:/07/18(/’w
/ Dave &fEﬂSAV
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H Calculation No.
Tt | TETRA TECH Clear Creek Sector.Gate Quantity Do T T 00
Calculations
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description:
Made By: DS Date: 11/06/18 Chk'd By: Date: 11/07/18
Page No.

Calculation Cover Sheet 1
Material Takeoff Table of Contents
Issues Being Addressed
Approach
References

Results / Conclusions

Assumptions / Inputs
Items To Be Verified
Base Slab Layout
Bulkhead Quantity

||l |lWIWIWIWIN

Number of Last Page
Attachments Pages Number

DB-FG-ST-MT-004 Dickinson Bayou Bulkhead Quantities.xlsx TOC & Description
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H Calculation No.
Tt | TETRA TECH Clear Creek Sector.Gate Quantity Do T T 00
Calculations
Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration
Description:
Made By: DS Date: 11/06/18 Chk'd By: Date: 11/07/18

ISSUE BEING ADDRESSED

This is a preliminary quantity takeoff for the sector gate bulkheads. The gate and monolith design are based on
limited information regarding the site conditions and the feature requirements. These quantities will be
updated in more detail as future design phases progress.

APPROACH

The bulkhead quantiles are estimated by assuming that the main members of the bulkheads are wide flange
members with a 0.5" skin plate. Miscellaneous framing and stiffener weights are assumed as a percentage of
the skin plate weight. The size and spacing of the main members are determined using typical engineering
means and methods to determine demands and capacities.

REFERENCES
1) HSDRRS-DG with Revisions through June 2012
2) AISC 9th Edition

RESULTS / CONCLUSIONS

33X152

3.5 ft

EL.-9

Bulkhead Weight:  14.4 tonseach
Number of Bulkheads: 4
Total Bulkhead Steel Weight: 57.6  tons

ASSUMPTIONS / INPUTS

DB-FG-ST-MT-004 Dickinson Bayou Bulkhead Quantities.xlsx TOC & Description
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H Calculation No.
Tt | TETRA TECH Clear Creek Sector.Gate Quantity Do T T 00
Calculations

Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description:
Made By: DS Date: 11/06/18 Chk'd By: Date: 11/07/18
Assumptions made during this calculation are as follows:

- Design water elevation the maintenance case is : 5.00

- Apply 50% of the skin plate weight to account for misc. framing and stiffeners.
- Skin plate thickness of 0.5"
- Fy=50 ksi

ITEMS TO BE VERIFIED
The following items are to be verified in a later design phase:
1) Water elevations and load cases to be evaluated.

2) Consistent with Detailed design of gate and monolith.
3) Bulkhead Design.

CALCULATIONS

See next page

DB-FG-ST-MT-004 Dickinson Bayou Bulkhead Quantities.xlsx TOC & Description
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Dickinson Bayou Sector Gate Calculation No.
Tt | TETRA TECH y - DB-FG-ST-MT-004
Bulkhead Quantities

Job No.: 100-RCE-18-09-1 Page: 5
Project: Coastal Texas Protection and Restoration

Description:  Base Slab Layout

Made By: DAS Date: 11/06/18 Chk'd By: DAS Date: 11/07/18

Base Slab Layout

Bulkhead
Span = 70ft

N

DB-FG-ST-MT-004 Dickinson Bayou Bulkhead Quantities.xlsx Base Slab Layout
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Dickinson Bayou Sector Gate Calculation No.
T | TETRA TECH Y - DB-FG-ST-MT-004
Bulkhead Quantities

Job No.: 100-RCE-18-09-1 Page: 6
Project: Coastal Texas Protection and Restoration

Description: Bulkhead Quantities

Made By: DAS Date: 11/06/18 Chk'd By: DAS Date: 11/07/18

Bulkhead Quantities

Bulkheads will be necessary to perform maintenance on the sector gates. The bulkheads will extend

from the sill at -12 feet to El 5.0. Only one set of bulkheads will be provided, and can be used at
either monolith.

GIRDERS:
Bulkhead Span: 70.0 feet Sill EL.: -9.00 ft
WS EL.: 5.00 ft
Depth: 14 ft Number of Bulkheads: 4
Water Density: 64.0 pcf Height of Each Bulkhead: 3.50
Bottom Pressure: 896 psf Number of Girders per Bulkhead: 2
Girder Tributary Width: 1.75 ft
Girder Load, w: 1568 plf
1.57 kIf
Simple Span Moment: 960 kip ft wir2/8
11525 kip in
fy:  50.0 ksi
fb: 27.5 ksi
(fb=0.66*fy*5/6 =AISC 9th Ed. with 5/6 reduction per HSDRRS)
S Required: 419 in"3
USE: 33X152
Web Depth: 29.625 in Depth: 33.5in Sx: 487 in”3
Web Thickness: 0.635 in Width: 11.6 in Ix: 8160 in™M

Flange Thickness: 1.06 in

DB-FG-ST-MT-004 Dickinson Bayou Bulkhead Quantities.xIsx bulkhead
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Dickinson Bayou Sector Gate
Bulkhead Quantities

Calculation No.
DB-FG-ST-MT-004

Job No.: 100-RCE-18-09-1 Page: 7
Project: Coastal Texas Protection and Restoration
Description:  Bulkhead Quantities
Made By: DAS Date: 11/06/18 Chk'd By: DAS Date: 11/07/18
END CONNECTION:
Tibutary Length, L/2: 35.00 ft
V: 54.9 kips
fy: 50.0 ksi
fv: 16.67 ksi (fv=0.4*fy*5/6 =AISC 9th Ed. with 5/6 reduction per HSDRRS)
Area Required: 3.3 in"2
Depth of Web: 12.0 in (Cope end of Bulkhead)
Thickness Required: 0.27 in < 0.635 in OK
DEFLECTION:
5/384*w*|74/(E*)
l: 8160 in™M (W36x150)
E: 29000 ksi
Delta: 3.58 in
L/x X: 235 in OK
STEEL
Girders: Skin Plate:
Weight: 152 plf Thickness: 0.5in
Length: 70.0 ft Height: 3.50 ft
Length: 70 ft
Weight: 20.4 psf
Area: 245 ftr2
Total Weight per Girder: 10640 |b Total Weight per Skin Plate: 5002 Ib
Number of Girders per Number of Skin Plates per
Bulkhead: 2 Bulkhead: 1
Total Weight of Girders: 21280 Ib Total Weight of Skin Plate: 5002 Ib

DB-FG-ST-MT-004 Dickinson Bayou Bulkhead Quantities.xIsx
Appendix E - Quantity Calculations

Additional Miscellaneous Framing
per Bulkhead:

Weight of Misc. Framing:

Total Steel Weight per Bulkhead:

Number of Bulkheads:

Total Steel Weight:

bulkhead

50% of Skin Plate
Weight
2501 Ib

28783 lbs
14.4 tons
4

57.6 tons
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Dickinson Bayou Sector gate Quantities Calculation No.

T | TETRA TECH DB-FG-ME-MT-001
Job No.: 100-RCE-18-09-1 Page: it
Project: Coastal Texas Protection and Restoration
Description: Dickinson Bayou Sector gate Quantities
MadeBy: CTG Date: 11/06/18 Chk'd By: Date:

Calc Body Pages Appended Pages Total Pages
4 0 4
Document code
Site Feature Discipline Document type Number
DB FG ME MT 001
Revision History
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description
and signature) and signature)
C,CG (\‘ 01(0‘1",1( Ef"e F/' 'tku'ﬂf v
A W/gtlis nsay 1€
DB-FG-ME-MT-001 Sector gate quantities Cover
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Dickinson Bayou Sector gate Calculation No.
DB-FG-ME-MT-001

'|'.b TETRA TECH

Quantities
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description: Dickinson Bayou Sector gate Quantities
Made By: CTG Date: 11/06/18 Chk'd By: EOF Date: 11/08/18

TABLE OF CONTENTS

Page No.
Calculation Cover Sheet 1
Calculation Table of Contents 2
Issues Being Addressed 2
Approach 2
References 2
Results / Conclusions 2
Assumptions 2
Items To Be Verified 2
Calculation 3-4
Number of Last Page
Attachments Pages Number
N/A - -

ISSUE BEING ADDRESSED
Mechanical equipment quantity take-offs for preliminary cost estimate of Sector gate at Dickinson Bayou.
APPROACH
Listed components are for 1 side only unless otherwise noted. Total of 2 sides
REFERENCES
References used during this calculation are as follows:
1) Mechanical drawings by Tetra Tech
2)
RESULTS / CONCLUSIONS
See calculation sections
ASSUMPTIONS / INPUTS
Assumptions made during this calculation are as follows:
1)
ITEMS TO BE VERIFIED
The following items are to be verified in a later design phase:
1) Design of hinge and pintle. Capacity of mechanical operator

DB-FG-ME-MT-001 Sector gate quantities TOC & Description
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ielei Calculation No.
Tt | TETRA TECH Dickinson Bayo.u.Sector gate DB roNE N O
Quantities
Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration
Description: Dickinson Bayou Sector gate Quantities
Made By: CTG Date: 11/06/18 Chk'd By: EOF Date: 11/08/18

CALCULATIONS

All quantities are for 1 side only. Total of 2 sides

Item Sub-item Description qty

Hinge See DB-FG-ME-CL-001
Embedments Permanantly installed in monolith 1
Anchor
weldment Connects to embedments and contains bearing 1
Casting Forms connection to kingpost and diagonal members 1
Connection
weldment Connects to each gate truss member 3
Bearing Spherical type 1
Pin Restrains bearing 1
Keeper plate Locks pin rotation 2
Cover plate Vertically constrains bearing 2
Hardware

Pintle See DB-FG-ME-CL-011
Base Connects to embedded anchors, contains pintle 1
Pintle Main bearing surface 1
Bushing Mating bearing surface, self lubricating 1
Casting Connects to kingpost and truss members 1

Operator See DB-FG-ME-CL-021
Hydraulic motor |Bosch Rexroth Haaglunds w/ brake 1
Movable skid w/ hydraulic cylinder actuation 1
HPU 1
Pinion Mounted to hydaulic motor, tranfers load to rack 1
Rack Mounted to skin plate, recieves operating load from pinion 1

DB-FG-ME-MT-001 Sector gate quantities TOC & Description
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Dickinson Bayou Sector gate Calculation No.
'E TETRA TECH . DB-FG-ME-MT-001
Quantities
Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description: Dickinson Bayou Sector gate Quantities
Made By: CTG Date: 11/06/18 Chk'd By: EOF Date: 11/08/18
]
|' Connection
- - hweldment

Embedmentsl

PINTLE
BUSHING

PINTLE SEAL PLATE

PINTLE

DB-FG-ME-MT-001 Sector gate quantities TOC & Description
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[ ] Pump Station Quantities Calculation No.
'lt TETRA TECH DB-PS-ME-MT-001
Job No.: 100-RCE-18-09-1 Page: 1
Project: Coastal Texas Protection and Restoration
Description: Pump Station Quantities
Made By: CTG Date: 08/30/18 Chk'd By: Date:

Calc Body Pages Appended Pages Total Pages

3 4 7
Preparer Reviewer
Rev # (printed name, date (printed name, date Revision Description

and signature) and signature)

(6?/" Crvo L E’h'& I"/"&/\'off,rr
qrene WA

DB-PS-ME-MT-001 Pump station quantities Cover
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Pump Station Quantities Calculation No.
DB-PS-ME-MT-001

Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description: Pump Station Quantities
Made By: CTG Date: 08/30/18 Chk'd By: EOF Date: 11/08/18
Page No.
Calculation Cover Sheet 1
Calculation Table of Contents 2
Issues Being Addressed 2
Approach 2
References 2
Results / Conclusions 2
Assumptions 2
Iltems To Be Verified 2
Calculation 3
Number of Last Page
Attachments Pages Number
Typical pump bay cross section - isometric 1 4
W(CC flower pot pump cross section, MP-040 1 5
Patterson pump cross section, C04-129127 & E04-128929 1 6
Caterpillar 280-12-MC Marine sheet 1 7

ISSUE BEING ADDRESSED
Mechanical equipment quantity take-offs for preliminary cost estimate for Pump Station at Dickenson Bayou.
APPROACH
Equipment falls into 2 categories, sets of equipment in every bay, and equipment unrelated to the number of
bays
REFERENCES
References used during this calculation are as follows:
1) Mechanical drawings by Tetra Tech
2) WCC cross section
3) Patterson pump drawings from PCCP
RESULTS / CONCLUSIONS
See calculation sections
ASSUMPTIONS / INPUTS
Assumptions made during this calculation are as follows:
1) 5 days fuel storage
ITEMS TO BE VERIFIED
The following items are to be verified in a later design phase:
1)

DB-PS-ME-MT-001 Pump station quantities TOC & Description
Appendix E - Quantity Calculations E-208



Pump Station Quantities Calculation No.
DB-PS-ME-MT-001

Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration

Description: Pump Station Quantities

Made By: CTG Date: 08/30/18 Chk'd By: EOF Date: 11/08/18

CALCULATIONS

Equipment in every bay

Number of Bays
Trash rack 557 ft’
Trash rake (climbing style) 1
Formed suction intake (type 10 for #129") 1
Vertical Pump (1500 cfs) 1
Custom discharge piping 1
Vacuume break 1
hdpe discharge piping (@#14', average length) 1315.9 ft
Angle gearbox/speed reducer 1
Diesel engine (CAT 280-12-MC Marine) 1
Cooling water supply lines (@ 8") 131 ft
Cooling water pump 1
Exhaust line 57 ft
Exhaust muffler 1
Air intake line 42 ft
Air intake filter/silencer 1
Day Tank (2000 gal) 1
Double walled fuel pipe (32" w/leak detection) 120 ft
Ventilation fan 1

Other equipment

Sump stop log 695 ft’
Stop log hoist 1
Diesel Storage tanks (50,000 gal) 8
Main fuel pumps 16
Double walled fuel pipe (@4" w/leak detection) 1114 ft
Double walled fuel pipe (6" w/leak detection) 600 ft
Fuel conditioning (filter type or centrifuge type) 1
Air Compressor 4
Lube oil tank 7
Bridge crane (capacity 75 tons) 1
Trash conveyor 637.5 ft
Fire protection system 1
DB-PS-ME-MT-001 Pump station quantities TOC & Description
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PRELIMINARY

PERMANENT CANAL CLOSURE
AND PUMPING
HURRICANE PROTECTION PROJECT
W912P8-12-C-0049
LONDON AVENUE

500 YEAR LAKE STILL
WATER LEVEL

EL. +11.2'
2.2
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T

CURRENT VERTICAL
GEARMOTOR
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EL. 18.1' INSIDE WALL OF CONDUIT A
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OPENING

TOP OF PPC BASEPLATE
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_{B

A 290"

WEIGHTS (ESTIMATED)
PUMP WT. (DRY) (FUTURE) 295,000 Ibs
o "7 | PUMP WT. (DRY) (CURRENT) 270,935 Ibs
GEARMOTOR WT. (DRY) (CURRENT) {95,000 Ibs
GEARMOTOR WT. (DRY) (FUTURE) 162,000 Ibs
F.SILWT. 136,560 lbs
WATER WT. (PUMP ONLY) 275,000 Ibs

HEAVIEST SINGLE PIECE: 67,200 Ibs. (DIFFUSER), CURRENT AND FUTURE

LONGEST SINGLE PIECE: 228" LG. (DISCHARGE ELBOW), CURRENT AND FUTURE

BOWL ASSEMBLY LENGTH: 228", CURRENT AND FUTURE
BOWL ASSEMBLY WEIGHT: 135,500 Ibs. FUTURE
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\ 24"x36"
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C- PUMP SUPPORTED
- AT PUMP STAND
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I
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EDGE | | BASEPLATE X SHEET 1 OF 2
,,,,, J 1 1 SOLEPLATE  REV 1 ECR #34349 BY JCARSON ON 6-27-13 DWG. NO. REV.
: ~ REV 2 ECR #34771 BY KMOODY ON 9-30-13 C04-129127 5
" " REV 3 ECR #35541 BY KMOODY ON 3-24-14
VIEW "B-B SOLEPLATE REV 4 ECR #35943 BY KMOODY ON 6-13-14 OUTLINE DIMENSION DRAWN DATE
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Electronic Control System

C280-12

PROPULSION ENGINE

RATINGS AND FUEL CONSUMPTION

| mhp | bhp | bW | rpm | US.g/h | g/bkw-ne | EPA

CS | 4704 @ 4640 = 3460 900 208 193.8 NC Il NC
CS 5031 | 4962 = 3700 1000 210 199.2 T4C i NC
MC 5167 5096 | 3800 900 214 194.0 NC Il NC
MC 5520 @ 5444 = 4060 1000 217 198.8 T4C 1l NC
(280 fuel rate is at full load on the prop curve, BSFC is at full power condition.
SPECIFICATIONS
Vee 12, 4-Stroke-Cycle Diesel
Aspiration TTA
Bore x Stroke 11.0x11.81in 280 x 300 mm
Displacement 13,546 cu in 222 liter
Rotation (from flywheel end) Counterclockwise or
clockwise
Engine dry weight (approx) 57,276 |b 25,980 kg
DIMENSIONS
min 182 in/4623 mm 134 in/3404 mm 80 in/2032 mm
max. 182 in/4623 mm 134 in/3404 mm 80 in/2032 mm

Appendix E - Quantity Calcul&i2ns
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"Tt | TETRA TECH Calculation Body

Job No.: 100-RCE-18-09-1

Project: Coastal Texas Protection and Restoration

Title: DP-PS-EQ-CL

Design Topic: Dickenson Bayou Pump Station Electrical Quantities

Made By: JS Date: 08/17/18 Chk'd By: AJB Date: 08/20/18

DB-PS-EE-MT-001
1.0 ISSUE BEING ADDRESSED

2.0 APPROACH
Applying the National Electrical Code (NEC) and Unified facilities guide specifications Division 26 —
Electrical
3.0 REFERENCES
References used for this estimate are as follows:
1) NFPA 70 - National Electrical Code - 2017
2) Design and Analysis of building electrical systems, John H. Matthews
3) Unified facilities guide specifications Division 26 - Electrical
4.0 RESULT SUMMARY/VERIFICATION
RESULTS / CONCLUSIONS

ITEMS TO BE VERIFIED
1) Number of pumps
2) Number of motors
3) Building size
5.0 ASSUMPTIONS
ASSUMPTIONS AND INPUTS
Assumptions made during this calculation are as follows:
1) Large diesel powered motors will have a summed less than 10 HP worth of support
motors.
2) Demand factors for electric motors and size of electric motors in sizing main service
transformer

3)

Pump Station layout of 8-15-2018 for distances and quantities of electrical equipment.

5.0 CALCULATIONS

Dickeson Bayou Pump station has 14 diesel pumps. In each bay, a diesel pump occupies is
approximately 50'x90'x60'. The pump station will have an additional 2 bays to contain the control
room and living quarters for the pump station and pump station staff. The additional space is for the
maintenance area and machine shop for the pump station. The pump station will be 750" in length
and a minimum width of 90'. Pump house equipment will be segregated to prevent one fault causing
the loss of power and controls to the entire pump house. This will require multiple distribution power
systems in the pump house.

DB-PS-EE-MT-001.xIsx page 1 of 2
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ltem

No Item Description Quantity | Unit
ELECTRICAL ITEMS
I |
DICKESON BAYOU PUMP STAITON
1 TELEPHONE/COMMUNICATION SYSTEM

a. Telephone Patch Panel 1 Ea
b. Master Desk Telephone 2 Ea
c. Combination Telephone/Intercom 20 Ea
d. 1" RMC Conduit 3,000 Lf
e. Telephone cable 5,000 Lf
f. Cable Terminations 50 Ea
PUMP STATION LIGHTS AND FIXTURES
a. High Bay Down Lighting 80 Ea
b. Wall Lights 60 Ea
¢. Warning Light 10 Ea
d. Warning Horn 4 Ea
e. Mast Lights with 30' Mast 25 Ea
f. Emergancy Battery Lighting 25 Ea
g. 3/4" RMC 5,000 CLF
h. Lighting Connection Whips 150 Ea
i. Ceiling Lights 120 Ea
PUMP STATION VIDEO/CC TV SYSTEM
a. Video Camera 30 Ea
b. Network Hub 6 Ea
c. DVR 4 Ea
d. 3/4" RMC 5,000 Lf
e. Video Cable 5,000 Lf
f. 2" RMC 1,500 Lf
g. Fiber Optic Cable 1,500 Lf
h. LCD television monitors, with audio, 8-inch 10 Ea
i. Cable Terminations 200 Ea
j. Monitoring Software 1 Ea
FUEL STORAGE VIDEO/CC TV SYSTEM
a. Video Camera 30 Ea
b. 3/4" RMC 5,000 Lf
c. Video Cable 5,000 Lf
d. 2" RMC 1,500 Lf
e. Fiber Optic Cable 1,500 Lf
f. Cable Terminations 50 Ea
PUMP STATION FIRE ALARM AND DETECTION SYSTEM
a. Air Sampling (lonization) Detector 50 Ea




b. Thermal (Heat) Detector 50 Ea
c. Smoke Detector 50 Ea
d. Pull Station 20 Ea
e. Bell 10 Ea
f. Fire Alarm Control Panel 4 Ea
g. Main Fire Alarm Control Panel 1 Ea
h. Detector Cable 15,000 Lf
i. Alarm Cable 3,000 Lf
j. 8 Fiber Optic Cable , 300 Lf
k. 3/4" RMC for Routing Fire Alarm Cable 5,000 Lf
I. 1" RMC for Routing Fiber Optic Cable 300 Lf
m. Cable Terminations 200 Ea
n. Fire Pump 20 Ea
FUEL STORAGE FIRE ALARM AND DETECTION SYSTEM
a. Air Sampling (lonization) Detector 50 Ea
b. Thermal (Heat) Detector 50 Ea
c. Smoke Detector 0 Ea
d. Pull Station 20 Ea
e. Bell 5 Ea
f. Fire Alarm Control Panel 2 Ea
g. Main Fire Alarm Control Panel 0 Ea
h. Detector Cable 0 Lf
i. Alarm Cable 0 Lf
j. 8 Fiber Optic Cable 2,000 Lf
k. 3/4" RMC for Routing Fire Alarm Cable 0 Lf
l. 1" RMC for Routing Fiber Optic Cable 0 Lf
m. Cable Terminations 50 Ea
n. Fire Pump 10 Ea
PUMP STATION CONTROLS
a. Control Cabinet w/ PLC, power supply, processor, comm.

. 7 Ea
Matrix, realys and network hub
b. PLC Analog Inputs and Outputs 400 Ea
c. PLC Digital Inputs and Ouputs 400 Ea
d. Operators Control Cabinet w/ pushbuttons, switches, etc. 20 Ea
e. Human/Machine Interface (HMI) 7 Ea
f. Software for programming PLC and HMI 1 Ea
g. 3/4" RMC 2,000 Lf
h.1" RMC 3,000 Lf
i. 12 Pair Fiber Optic Cable 5,000 Lf
j. Controls Panelboard, 120/240V/ 60A, 2d. ckt, w/20A ckt bkr 6 Ea
k. Circuit Breakers, Various Sizes, 1-pole 80 Ea
|. Cable Terminations 2,500 Ea
m. Gearbox heaters 15 Ea




ltem

N Item Description Quantity [ Unit
a. MCC - Section 55 Ea
b. MDCB 60 Ea
c. Combination Starter 60 Ea
d. Control Transformer 10 Ea
e. Circuit Breaker 200 Ea
f. 3-#12 AWG, 1 - #12 AWG 5000 Lf
g. 3-#10 AWG, 1 - #10 AWG 5000 Lf
h. 3-#8 AWG, 1 - #10 AWG 5000 Lf
PUMP STATION RECEPTACLES
a. 5-20R Receptacles 300 Ea
b. #10 AWG Stranded Copper 10,000 Lf
c. 100A 3P-5W NEMA-3R Power Outlet 20 Ea
d. 4#1 AWG, 1#8 AWG EGC 1,000 Lf
e. Pull Boxes 200 Ea
f. Cable Terminations 500 Ea
FUEL STORAGE RECEPTACLES
a. 5-20R Receptacles NEMA 4X 25 Ea
b. #10 AWG Stranded Copper 2,000 Lf
c. 100A 3P-5W NEMA-4X Power Outlet 4 Ea
d. 4#1 AWG, 1#8 AWG EGC 1,000 Lf
e. Pull Boxes 20 Ea
f. Cable Terminations 50 Ea
Automatic Transfer Switches
a. Medium Voltage Automatic Transfer switches 0 Ea
b. Low Voltage Automatic Transfer Switches 4 Ea
c. Diconnect Switches 50 Ea
d. Fused Disconnect Switches 4 Ea
Stand-by Generators
a. 2000kW Generator 2 Ea
b. 250kW Generator 2 Ea
c. Load Banks 2 Ea
d. Control Panel 1 Ea
Power Transformers
a. 2000kVA 1 Ea
b. 50kVA 2 Ea
c. 30kVA 2 Ea
d. 15kVA 3 Ea

Conductos




ltem

N Item Description Quantity [ Unit
a. #14 AWG 10000 Lf
b. #12 AWG 5000 Lf
c. #10 AWG 3000 Lf
d. #8 AWG 1500 Lf
e. #6 AWG 1500 Lf
f. #4 AWG 1500 Lf
g. #3 AWG 0 Lf
h. #2 AWG 0 Lf
i. #1 AWG 2000 Lf
j. 1/0 AWG 1000 Lf
k. 2/0 AWG 1000 Lf
l. 3/0 AWG 5000 Lf
m. 4/0 Awg 1500 Lf
n. 350 kmill 0 Lf
0. 500 kmill 800 Lf
Conduits and Conductors
a. 3/4" RMC 2500 Lf
b. 1" RMC 2500 Lf
c.11/4" RMC 500 Lf
d.11/2" RMC 1000 Lf
e. 2" RMC 2500 Lf
f.2 1/2" RMC 500 Lf
g. 3" RMC 2500 Lf
h. 4" RMC 0 Lf
Motors
a. 1-hp, 3PH, 480VAC 0 Ea
b. 2-hp, 3PH, 480VAC 2 Ea
c. 5-hp, 3PH, 480VAC 60 Ea
d. 10-hp, 3PH, 480VAC 2 Ea
e. 20-hp, 3PH, 480VAC 103 Ea
f. 30-hp, 3PH, 480VAC 0 Ea
g. 50-hp, 3PH, 480VAC 0 Ea
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Job No.: 100-RCE-18-09-1
Project: Coastal Texas Protection and Restoration

Title: DB-FG-EQ-CL
Design Top DICKINSON BAYOU FLOODGATE ELECTRICAL QUANTITIES
Made By: IS Date: 08/17/18 Chk'd By: AJB Date: 08/20/18

DB-FG-EE-MT-
1.0 ISSUE BEING ADDRESSED

2.0 APPROACH
Applying the National Electrical Code (NEC) and Unified facilities guide specifications Division
26 — Electrical
3.0 REFERENCES
References used for this Estimate are as follows:
1) NFPA 70 - National Electrical Code - 2017
2) Design and Analysis of building electrical systems, John H. Matthews
3) Unified facilities guide specificaitons Division 26 - Electrical
4.0 RESULT SUMMARY/VERIFICATION

RESULTS / CONCLUSIONS

ITEMS TO BE VERIFIED
1) Size of HPU units
2) Number of lights on site
3) Controls
5.0 ASSUMPTIONS
ASSUMPTIONS AND INPUTS
Assumptions made during this calculation are as follows
1) Equipment size and available area in Floodgate building.

2) Demand factors for electric motors and size of electric motors in sizing main
feeder.

3) Floodgate distance from Clear Creek Pump Station and location of Floodgate along
the channel.

5.0 CALCULATIONS

Dickenson Bayou Floodgate has a span of 100’ with a gate house on each monolith. The
Floodgate operation house contains the HMI station that controls the gates and the HPU unit
that powers the floodgate. The MCC, Lighting Panel and the PLC cabinet distribute power to
the motors, site lighting and control and sensors for the Floodgate. The Control Cabinet that
houses the PLC and the Network Hub will communicate with the gate controls, video and
voice communications and also with the control room inside the Clear Creek Pump Station

DB-FG-EE-MT-002.xlIsx page 1 of 2
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ltem

"No Item Description Quantity Unit
ELECTRICAL ITEMS
l
DICKENSON BAYOU FLOODGATE
1 TELEPHONE/COMMUNICATION SYSTEM
a. Telephone Patch Panel 0 Ea
b. Master Desk Telephone 0 Ea
¢. Combination Telephone/Intercom 2 Ea
d. 1" RMC Conduit 1,500 Lf
e. Telephone cable 1,500 Lf
f. Cable Terminations 10 Ea
FLOODGATE LIGHTS AND FIXTURES
a. High Bay Down Lighting 0 Ea
b. Wall Lights 10 Ea
c. Warning Light 2 Ea
d. Warning Horn 1 Ea
e. Mast Lights with 30' Mast 10 Ea
f. Emergancy Battery Lighting 25 Ea
g. 3/4" RMC 600 CLF
h. Lighting Connection Whips 5 Ea
i. Ceiling Lights 5 Ea
j. Navigation Lights 6 Ea
k. Solar Power/Navigaiton Lights 10 Ea
FLOODGATE VIDEO/CCTV SYSTEM
a. Video Camera 4 Ea
b. Network Hub 1 Ea
c. DVR 1 Ea
d. 3/4" RMC 250 Lf
e. Video Cable 300 Lf
f. 2" RMC 1,500 Lf
g. Fiber Optic Cable 0 Lf
h. LCD television monitors, with audio, 8-inch 4 Ea
i. Cable Terminations 50 Ea
i. Monitoring Software 1 Ea
FLOODGATE FIRE ALARM AND DETECTION SYSTEM

a. Air Sampling (lonization) Detector 2 Ea
b. Thermal (Heat) Detector 2 Ea
¢. Smoke Detector 2 Ea
d. Pull Station 2 Ea
e. Bell 2 Ea
f. Fire Alarm Control Panel 2 Ea
g. Main Fire Alarm Control Panel 0 Ea




h. Detector Cable 100 Lf
i. Alarm Cable 100 Lf
j. 8 Fiber Optic Cable 0 Lf
k. 3/4" RMC for Routing Fire Alarm Cable 1,500 Lf
I. 1" RMC for Routing Fiber Optic Cable 0 Lf
m. Cable Terminations 100 Ea
FLOODGATE CONTROLS
a. Control Cabinet w/ PLC, power supply, processor,
. 2 Ea
comm. Matrix, realys and network hub
b. PLC Analog Inputs and Outputs 50 Ea
c. PLC Digital Inputs and Ouputs 50 Ea
d. Operators Control Cabinet w/ pushbuttons, switches,
etc. 4 Ea
e. Human/Machine Interface (HMI) 2 Ea
f. Software for programming PLC and HMI 0 Ea
g. 3/4" RMC 2,000 Lf
h.1" RMC 2,000 Lf
i. 12 Pair Fiber Optic Cable 0 Lf
j. Controls Panelboard, 120/240V/ 60A, 2d. ckt, w/20A ckt
bkr 4 Ea
k. Circuit Breakers, Various Sizes, 1-pole 40 Ea
|. Cable Terminations 50 Ea
INCOMING POWER
a. 3-#2/0 AWG, 1-#6 AWG 2,000 Ea
b. 2" RMC Embedded Conduits 2,000 Lf
¢. Pull Boxes 20 Ea
d. Misc Hardware 1 LOT
e. Cable Terminations 50 Ea
FLOODGATE LIGHTING CONDUCTORS
a. #12 AWG Stranded Copper 600 Lf
b. #10 AWG Stranded Copper 200 Lf
c. #8 AWG Stranded Copper 0 Ea
d. Pull Boxes 20 Ea
e. Cable Terminations 100 Ea
a
MOTOR CONTROL CENTER - MCCx2
a. MCC - Section 4 Ea
b. Main Disconnect Circuit Breaker - MDCB 2 Ea
c. Combination Starter 8 Ea
d. Control Transformer 2 Ea
e. Circuit Breaker 40 Ea
f. 3-#12 AWG, 1 - #12 AWG 600 Lf
g. 3-#10 AWG, 1 - #10 AWG 600 Lf




h. 3-#8 AWG, 1 - #10 AWG 0 Lf
Automatic Transfer switches
a. Medium Voltage Automatic Transfer switches 0 Ea
b. Low Voltage Automatic Transfer Switches 4 Ea
c¢. Diconnect Switches 50 Ea
d. Fused Disconnect Switches 4 Ea
Power Transformers
a. 250kVA 1 Ea
b. 50kVA 0 Ea
c. 30kVA 2 Ea
d. 15kVA 2 Ea
Conductos
a. #14 AWG 2500 Lf
b. #12 AWG 1500 Lf
c. #10 AWG 1500 Lf
d. #8 AWG 1500 Lf
e. #6 AWG 0 Lf
f. #4 AWG 0 Lf
g. #3 AWG 0 Lf
h. #2 AWG 0 Lf
i. #1 AWG 0 Lf
j. 1/0 AWG 1500 Lf
k. 2/0 AWG 0 Lf
I. 3/0 AWG 0 Lf
m. 4/0 Awg 0 Lf
n. 350 kmill 0 Lf
0. 500 kmill 0 Lf
Conduits and Conductors
a. 3/4" RMC 800 Lf
b. 1" RMC 250 Lf
c.11/4" RMC 0 Lf
d. 11/2" RMC 0 Lf
e. 2" RMC 1500 Lf
f.21/2" RMC 0 Lf
g. 3" RMC 0 Lf
h. 4" RMC 0 Lf
Motors
a. 1-hp, 3PH, 480VAC 0 Ea
b. 2-hp, 3PH, 480VAC 0 Ea
¢. 5-hp, 3PH, 480VAC 2 Ea
d. 10-hp, 3PH, 480VAC 2 Ea




e. 20-hp, 3PH, 480VAC 4 Ea
f. 30-hp, 3PH, 480VAC 0 Ea
g. 50-hp, 3PH, 480VAC 0 Ea
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Presentation Summary

* Revised 100 year, 90% Cl WSE with 0.0’ used to calculate overtopping per USACE direction.
« Resulting overtopping rates were calculated along the revised alignment

« Hydrologic model used to size pump stations for new overtopping rates.

* Revised pump station and conduit sizes summarized in this presentation

Mott MacDonald January 6, 2020
Galveston Island Revised Pump Station Sizes



Previous vs. Revised Alignment

Map
« USACE has revised the alignment
of the Galveston Ring Batrrier.
N

« QOvertopping rates (cfs/If) were
calculated along 7 different
segments of the new alignment.

Overtopping rates calculated
along new alignment

Waves Shoaled iy o = B

a2 « Hydrologic modeling was done

using the old alignment, previous

Pt 5 et pump station locations, and
ik Otk Buyo f'&, T e grewous model per Amendment

ston P 227 :__,.‘»‘\‘
1 d A1982 . .
Lighter Color — Old alignment
Darker Color — New alignment
Mott MacDonald January 6, 2020

Galveston Island Revised Pump Station Sizes



Galveston: Pump Station Locations

~
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Four Pump stations, with same
location as previous design were
used in the modeling.

Updated pump sizes for each pump
station shown here are summarized
on the next slide.
* Conduit sizes are also
summarized on the following
slide.

January 6, 2020



Results Summary

Pump Site 1 (Offatts Bayou)
* Increase in pump size
* Increase in channel cross section

Pump Site 2
* No increase

Pump Site 3
* Increase in pump size
* |ncrease in channel cross section

Pump Site 4
* Increase in pump size

No changes were made to conveyance
channel locations, lengths, depths, slopes,
or elevations

Mott MacDonald
Galveston Island Revised Pump Station Sizes

Parameter
Required Pump and
Conduit
Pump Site 1 — Offat’s Pump 4,500 cfs

Broadway Ave. Conveyance

32" wide x 13" high

channel 416 sf
Pump Site 2 - Pump 1,500 cfs
Pump Site 2 - Conveyance 20" wide X 10" high
channel 200 sf
Pump Site 3 - Pump 5,000 cfs

Pump Site 3 - Conveyance
Channel

30" wide x 10" high
300 sf

Pump Site 4 - Pump

5,000 cfs

Pump Site 4 - Conveyance
Channel

25" wide x 10' high
250 sf

January 6, 2020
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Galveston Island Pump Stations Mechanical Cost Estimation List

32 Pumphouse "units" total
Item
Pump/Engine/Gearbox Package
Jacket Water Tank

Auxiliary Jacket Water Pumps

Start Air Compressor

Start Air Bottle

Fuel QOil Purifier

Fuel Oil Pumps

F.O. Transfer Pump
Fuel Qil Day Tank

Fuel Oil Settling Tank
Prelube Pump

Lube Qil Purifier

Lube Oil Tank

Lube Qil Cooler

50-ton Overhead Crane
Control Room HVAC Package Unit

Fixed Fire Protection System

Emergency Diesel Generator
Stop Logs/ Roller Gate

Trash Rack, Rake Assembly
Exhaust Fan
Sump Blower

Submersible Nonclog Sump Pump

Qty.

Model

Custom
32

250 gal. Capacity Tank supplying 4 engines (3 Drivers +

12 Generator)

39 Goulds Model 53BF1J9A0 Centrifugal Pump 5HP

Bauer B22.5 Medium Pressure Compressor - 28-69 Bar
(25-30 needed for diesel start)/ AtlasCopco LT 7-30 30

10 bar,17 ¢cfm 5.5 hp motor

Awaiting quote from Atlas Copco Distributor
14

56
Scot DU SC3320 long coupled centrifugal fuel pump
39 1HP
Scot DU SC3320 long coupled centrifugal fuel pump
56 1HP
39 700 Gallon Tank for 8.8 Hours operation
28 28 10,000 Gal Tanks total
*Small size of prelube pump probably renders cost
39 negligible
8 Alfa Laval OCM 17 GPM
4 500 Gal L.O. Tank
39 Assume Submerged Pipe
4

4 Goodman 3 Ton 14 SEER Horizontal AC package unit

*Assume one per pump group. Gaseous/Liquid/Foam
4 based

7 Caterpillar C32 Genset
32 Custom

37 Estimated $105,480 for the rack, $100,000 for Rake

6 4 50,000 cfm fans per 4 engine block

6.7 Regenerative Blower 3 Phase, 230/460 Voltage, 2"

32 (F)NPT Inlet Size
Goulds Model 3887BHF Submersible Sewage Pump
32 460V, 222 GPMmax, 80ft head

Individual Cost

$4,166,000.00

$6,000.00

$2,000.00

$41,000.00

$10,000.00

$900.00
$900.00

$5,000.00
$31,250.00

$15,000.00
$5,000.00
$5,000.00
$80,000.00

$2,080.00

$250,000.00
$100,000.00

$205,480.00
$6,000.00
$2,135.00

$1,596.00

Total Cost

$133,312,000
$72,000

$78,000

$410,000

$140,000

S0
$35,100
$50,400

$195,000
$875,000

S0
$120,000
$20,000
$195,000
$320,000
$8,320
S0

$1,750,000
$3,200,000

$6,575,360
$96,000
$68,320

$51,072

Comments

Representative estimates 50-70% reduction when design data
is received (Cost estimated by dividing quote for 1500 cfs pump
by 3)

3 per Pump Station

*1 per engine If recommended by engine manufufacturer

*2 recommended by USACE, using larger models and bottles
can provide for more smaller engines, reducing amount needed-
assume 2 per every 5 pump engines

*must have capacity for 2 consecutive starts per engine without
recharging - 1 for each compressor, + one emergency gen bottle
in each station

*2 per settler. To reach necessary flowrate as pass through
before day tank, must match transfer pump gpm.

*one per engine

*2 per Settler

*Estimate- one per engine

*If recommended by engine manufufacturer

*2 per Station ESTIMATE
*With Immersion Heaters - One per Station
*Estimate- one per engine

*Assume one control room per group of pumps

2 per Station, except for Station 2, which only needs one due to
smaller size

*Sized to accomplish 3 minute air change recommended for
engine rooms

*Per USACE EM 1110-2-3105 9-5b

*Should be able to pass 2.5" solids



Air Start Valve
Air Dryer

39
10

Amot 4123 Air Start valve 35 bar electric actuated $2,000.00 $78,000

$4,200.00 $42,000
Estimated Pump Station Subtotal:
Estimated Worst Case Pump/Driver Grand Total:
Adjusted Estimate assuming 50% reduction in Pump/Driver Cost

Adjusted Estimate assuming 70% reduction in Pump/Driver Cost

$147,691,572.0
$147,691,572.0
$81,035,572.0

$54,373,172.0

*eliminates the need for control air

2 to each pair of S.A. Compressors
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Revision Summary

Revision Summary

Reason for Revision: USACE provided new SWL elevations following new storm analysis. For pump
station 1, this resulted in a pump station with a pumping capacity of 4500 cfs,
similar to the original PS3 except that there is no transition structure required
into Offats Bayou. An additional reduction in the height of the substructure by
9.41 ft was required to maintain the optimal FSl invert elevation. The
quantities have been updated to reflect these changes.

Symbols:
t11: thickness of wall 11 L1;: Length of wall 11
t1o: thickness of wall 10 Lio: Length of wall 10
t;: thickness of wall 7 w5 Width of wall 7
t,: thickness of wall 2 Ww,: Width of wall 2

Diffuser Area Ratio: The New Diffuser Plan Area / Old Diffuser Area

Source for Revisions:

Original Galveston Island #3 Pump Station Concrete Walls Structural Calculations dated 11/2018
Old Concrete Estimates provided by cross-section attachments on page 17 and page 18

Revised Inputs:
* All revised inputs are in red bold print within calculation package

Revised Item Location Original Number | Updated Number Updates to Number

Total Volume of
Concrete for Precast Substructure

Concrete Wall Pannels Quantities
per Pump Bay

Decreased wall height
651 yd® 582yd’ for walls labelled
2,3,10 and 11

Pump Station Decreased Length of

Foundation Quantities 3 3

Foundation Q 270yd 269 yd Slab

Intake Foundation Slab [Foundation Quantities 232 yd? oyd® Eliminated Volume
Intake Diffuser Substructure 331.9 vd® o v Eliminated Volume
Substructure Quantities 7Y v

Galveston Pump Sta 1 Quantities.xIsx Revision Summary
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ISSUE BEING ADDRESSED
Quantity take-offs for preliminary cost estimate for Pump Station at Galveston Island Site #1

APPROACH
Typical engineering means and methods.

REFERENCES
References used during this calculation are as follows:
1) Plate 47 and 48 as noted

RESULTS / CONCLUSIONS

PILES:
Total # of 24" Diam. X 5/8" Vertical
Pipe Piles: 680
Total 24" Diam. X 5/8" Steel Pipe Pile: 63796 ft OR 4982 tons
Total PZ-22 Steel Sheet Pile: 8772.75 ft"2 OR 97 tons
CONCRETE:
FOUNDATIONS:
Total Concrete for Base Slab: 2421 yd”3
Total Concrete for Mud Slab: 637 yd”*3
Total: 3058 yd”3
SUBSTRUCTURE:
Total: 6270 yd~3
SUPERSTRUCTURE:
Total: 577 yd~3 8" Thick Precast Concrete Wall Panels

TOTAL CONCRETE: 9905 yd~3

Galveston Pump Sta 1 Quantities.xIsx TOC & Description
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STEEL:

SUPERSTRUCTURE:

Total Number of W27x194 Steel Columns: 48
Length 2040 ft OR 198 tons

Total Number of W18X143 Steel Roof Beams: 24
Length 948 ft OR 68 tons

Total Number of W18X143 Steel Roof Beams: 30
Length 600 ft OR 43 tons

CRANE FRAME:
Total Number of Steel HHS 12x12x1/2 Columns: 48
Length 1800 ft OR 68 tons

Total Number of W18X192 Steel Top Rails: 30
Length 600 ft OR 58 tons

Total Number of 30 Ib/ft Crane Rails: 30
Length 600 ft OR 9 tons

Total Number of Steel HHS 12x12x1/2 Beams: 150
Length 3000 ft OR 114 tons

Galveston Pump Sta 1 Quantities.xIsx TOC & Description
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ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
1) Excavation is to be determined by others.

2) Number of pumps = 9

3) Material Properties:
- Concrete for base slab, allowable f'c = 4000
- Concrete for mud slab, allowable f'c = 2500
- Reinforcement = ASTM A615 Grade 60
- Pipe Piles = ASTM A252 Grade 3
- Sheet Piles = ASTM A328

4) All piles have tension connections.

ITEMS TO BE VERIFIED
The following items are to be verified in a later design phase:
1) Material types and properties.
2) Layout, elevations and dimensions of Pump Station.

psi
psi

CALCULATIONS

Begin on next page.

Galveston Pump Sta 1 Quantities.xIsx TOC & Description
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General References and Figures

MZ/PZ Hot Rolled Steel Sheet Pile

| THICKNESS [ WEIGHT | sECTION MODULLS COATING AREA
I 1 Cross i L
Wislth Height | Flange Web | Sectional Fila | wall i Elastic Plasthc of nertia Both el
el (Rl [tgh fegb | Area | | Sides Surface
" in | n in ind Bt Ikt | R ind/f in"fie | R Riffrof single|  feiR
SECTION {mem) [mm} | {mm] fmimn} [errtfenl kgfm) | (kfm?) | lemfm) | fem’fm] | (emim) {mtfm) {mifm?)
et o e i 1 |
Nz 18 2756 15.14 437 | 0375 F.04 55 2385 | 3508 41,33 2331 6.1E 135
700 a10.0 L | %5 1485 #1.85 116.9% rery 2222 IBEEE 128 115
i ! - - !
NE 20 2756 16.16 0,394 7.29 57 24 83 3624 432,50 292.8 618 1.38
Tou a10.s 1m0 1544 A4.83 121.18 1548 3m TR L5 1.35
| | | 1 | 1 ! —
NE 17156 16.20 0433 0433 7.80 61 26.56 3869 45.B5 l'r 31 618 1.35
T 4118 1.0 11.0 155.2 90.78 *1za68 1080 2465 1.88 1.35
| 4 1 ! S
NZ 26 17.56 17.32 0,500 G500 | 9.08 71 3093 48.50 57.01 419.9 6.49 141
00 4400 1.3 127 192.3 105,66 15094 2608 3065 57340 1.98 141
h
T
H THICKNESS Cross WEIGHT SECTION MODLUILUS COATING AREA
! | Secticnal Poment
Width Helght Flange | 'wall AFEE Pile wiall ElasHe Plastic of Inextia Both Wall
] [} {:_f:l |-.|._] Sides Surface
i in in | n i T8 Ibfft n'ift It/ It |[RTeof single | fOSRC
_SE'.:HCIM__ [mm} {mem) [mmf | (mm] fom?imi) g m| [k m? tem®ml | [emtm) [emidmy | [mimy| ! {rtfme]
a7 72 120 5.0 0.a75 0.375 547 40.3 22,0 18.1 2199 | B4.3E 4.48 1.22
555 1% a9.50 .50 ETR ] 10 no7.4 973 1171.4 1500 | 137 12r
+ —— 1] - 1
a7 T 18.0 120 0arTs 0.375 784 | 405 ] 0.2 36.49 184.20 4.48 149
457 5 8.50 Rl 168.1 603 1318 1624 12519 | 25200 1,37 143
I | I I E— | | I - ! .
PT35S 2.6 149 0500 0.500 10.29 6.0 35.0 48.5 57.17 36132 537 142
WTH 1523 12 AT i1 582 1708 1608 JOTE 5 yay be a2
—— 4 w | e | TN | e 16 | e
PT 40 19.7 161 0.600 0.500 11.77 656 400 6.7 71.92 450,85 | 537 154
5 4r 15.21 11 6F 24 51E 1053 ¥ 3263 (F ¥ L3l ] 154 1E4

Galveston Pump Sta 1 Quantities.xIsx General References
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Rolled and Welded Pipe

o
/f ¢ AR PRONIMEATE WALUES
Pipe Waight (Ibs/ft} = 10069*t*(D,-t)
Du {in] - outside diameter
t t [in] - thickness of pipe
Fige Weight {kgfm] = 0.0247%t* (D -t}
D'n [ - outdide diamater
t {mmi} - thickness of pipe
[ S e T e weeaar e Dt .
.mw ‘Wall Thickness (t] in (mm|
in 0,250 0500 | O.SE2 DEER 0750 0875 1L.o00 1.350 1.375 1.50-228
{mm] 533 12.70 | 1427 17.48 18.05 FEIT 540 3Lys | 34c50 | 3m10.57.15
4 53.47 1i5.61  141.05 17145 | 1BG.41
(iR 54.45 1 | lBE.o3 20091 25515 2FT AL |
ELL 74.51 ' 138.43  157.68 | 1T6.B6 21558 | 23451 | 272.43 | 31001 | |
7520 138:32 | 305.90 | 23465 | 26320 33087 MESS | 40547 | 46035 .
36 95,54 166.51 212.90 259,71 | 2B2.62 | 328.55 | IT15 | 45435
144 14218 07,79 316.853 3545 41055 4EE54 | =SEHD | E90.03
42 111 58 12460 | 221,52 | 248.95 303,84 | 33077 | 3W4.67 | 43229 | 54457 | 597.14
WT | 18505 .91 | | 2\A.ED | E30.11 A0 452 16 432 17 £E73 45 E52,25 L5 TEL] HHEE. 64 [T
aa | 12761 | 158.05 | 150.92 | 222.70 | 253,89 4757 | 37EE3 | 4DB0 | 502.43 | E24.70 | G8E.33 thicknem of
131% | 185.50 | 236,60 266,12 5141 | &rrEa 51734 563. 7% 55.58 | W0 §29.66 | 1019.89 |
54 143.65 | 179.06 | 214.97 | 250.7% | 285.95 39209 | 42693 | 49692 | 56E.5T | 70487 | 77352
1372 13,78 | 266.4F | 319,91 | IFIEE | 4E556 $4350 | 63534 739.50 | 84305 | 10aR9e | 115113
EQ 15068 | 129.08 | 339,02 | 273.88 | 318.03 A36.22 | 47504 | 55304 | 630,71 | 7BS.05 | 86171 L
1534 237.63 | 28626 | 35570 | 41507 | 4T S50, 54337 | 70694 | a23.02 | sas60 | 1igmaw | 128237 |
E& 175.73 | 219.09 | 263.07 | 306.58 | 350.10 43679 | 480035 | 53314 | BODU1E | 62485 BE5.22 | 944991
1 26150 | E36.04 Fol49 | 45684 52101 ES0L0Z 714,84 78,52 806.53 103405 1ZA7.59 141367
151.75 | 239.10 | 2B7.13 | 335.07 | 38217 | ATEAT | 52448 | 57125 | 86529 FEH.99 | 99580 | 1038.10
28536 | 35582 | 477.30 | 49854 | 5573 Y04, 66 78051 | 850,12 | 590.06 | 1129.50 | 160691 | 156487
07,79 | 259,11 | 311.18 | 363.15 | 414.24 51696 | 56861 | 61935 | 72141 | 82343 | 102557 [ 1126.2%
| 309.23 | 38550 | 46309 | S4044 | 61646 760,32 | 84619 | 83170 | 107358 | 1234486 | 157622 | 167611
233,82 | 279.12 | 335.23 | 391 26 | 44631 55705 | 61274 | 66746 | 77751 | AET?.ZY | 110575 | 121448
33306 | 41508 | 49888 | SE0 26 | 55498 | B20.98 | 91186 | 59328 | 1157.09 | 132041 | 154554 | 1ROTF5
23086 | FHO.13 | 36038 | 41535 [ ATR3E | 537.32 | 597.14 | 65686 71556 | 83365 | 95141 | 118592 | 1302.68
34695 44T 15 53457 534.06 | T11.9 TEG.62 B8 B2 977.52 | 10E4.87 LZ&0.61 1415 &6 iTGé &L | j9iEa]
<5589 | 315915 | 383.34 | 447.44 | 510,45 | 573.3F | 637,22 | 70099 1045.55 | 1266.20 | 135087
| 38081 | 47495 | 57047 | 665.87 | 758.63 | BS3.27 | 04RF0 | 104310 | 151131 | 1EE4.1T | J0E5.5S
Z71.593 | 339.16 | 40739 | 47554 | 542 52 | 609,42 745,12 | 107965 | 1346,27
L0468 | 40473 | G026 | TOTER | A07.36 | B0A.00 1108 86 £ 140766 | 160576 | D03 AT
287.56 503.63 | 5T4.59 | 645.46 78915 | 859,88 | 1002.02 | 1143.83 | 1426.45
L7823 74040 | @55.08 | SG60.55 117454 | 137065 | 149017 | 1maza | pazzan
304,00 531.72  GO6.GE | GR1,51 75749 | B33.38 | 9O7.08 | 121048 ( 1207.97 | 1 B2
457 40 81.29 902 B1 1014 33 1137 37 124031 1457 F3 1EB01 40 1TSTEE I343. 50 J4E3.59
32003 55982 &38.73 | 71756 | TO7T.57 | EFTSL1 | O5G,08 | 127462 | 127211 | 1586.80 | 1743 64
A6 2% | B33.11 | 05054 | I06TES | 1186092 | 130588 | 14rzEr | 1ERSES | 189311 | 236142 | 298483
587.91 | 670.80 | 75360 ( BIT.EE | S21.63 | 1004.1% | 1333.76 | 1336.25 | 1666.57 | 1831.43
3. A7a01 | G8B.26 | 112148 | 134658 ! 137154 | 14540 | 1%%F 30 il 158858 | 248073 | 3726.07
43823 | 527.65 | 616.00 B | THRES | BPT.TS | 96576 | 1052.30 | 140250 1747.15 | 1920002
| 653.63% 'H5.23 916.71 108599 117513 1306 34 143711 | 1568 00 poin e e 600,05 JA57.51
551,70 | 644,10 | 734.54 | B25.70 | 91784 | 1009.83 | 1100.40 | 1467.07 1E27.32 ( 200822
| B21.0F | 95653 | M9E.T1 | 133878 | 1365.90 | 150038 | 1537.58 | 218335 36 | 258857
S575.76 | 67219 | 767.01 | BE1.74 | 55797 | 1054,02 | 1148.51 152867 | 150750 | 209641
| BSE.BE | 100053 | 114144 | 128241 | 543554 | 156856 | 170847 2273.52 | J836.EA. 3110.61
5G69.81 | 70028 | 79508 [ §97.79 | 09801 | 109E.15 | 119661 154281 | 198767 | 218450
| BOZED | 104213 | 112906 | §336.06 | 1485.21 | 163423 | I7BO.7E 23737 | 205708 | A21an
623,86 | T28.38 | B3L.15 | 93384 | 1038.10 | 1142.28 | 1244.72 | 165946 | 165695 | 2067 8E :
| 9ZR 41 | 105395 | 1336.89 | 1389.71 | 1540.87 | 1699.90 | 1852.35 | 369.55 582 | 307731
BG1 22 | 96588 | 107819 | 118640 | 1292 82 172109 | 214802
| | | 1284.62 | 1443.34 | 1604.53 | 1765.56 | 1923.93 | 2565.33 | 2S61.37 | 319651 | 351355
78456 | BA5.29 | 100593 | 111E.27 | 1250053 | 1340093 | 178774  1785.23 | 2228.20 | 2449.18
1167.56 | 133234 | 1496.99 | 1684.17 | 1831.23 | 199553 | PEG0.G6 | PRSE.FX | BRISGY | msesTo
| ) | 1
Pimase cail e weigh
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Quantities for Pump Station Foundations

Figure 1: vertical pile (TYP), 24" diam.
—>
Representational diagram

PILES
Number of Piles 72 At Pumps
Number of Piles 32 At Safe House Enclosure Slab

Pile Diameter: 24 in

Pile Thickness: 5/8 in

Pile Weight:  156.17 Ib/ft
*see general references attachments for reference of produced value

. ,# of Pile Weight | StartEL | End EL | Length | Weight Total To'taI
Piles Piles per[ Rows (Ib/ft) (ft) () (ft) (ton) Length | Weight
row (ft) (ton)
Pumps 3 24 156.17 -14.0 -108.5 94,5 7.4 6804 531.3
Safe House 8 4 156.17 0.0 -80.0 80.0] 6.2 2560 199.9

Galveston Pump Sta 1 Quantities.xlsx Foundation Quantities
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Page: 11

Project: Coastal Texas Protection and Restoration

Description: Quantities for Pump Station Foundations

Made By: RSK Date: 02/06/20

Ch

k'd By:

NRT Date: 02/10/20

Piles (24" diam x 5/8")
Total # of Piles per Pump: 72
Total Length per Pump: 6804 ft
Total Weight per Pump: 531 tons

Total Number of Pumps:

Total # of Piles at Safe House Enclosure: 32
Total Length at Safe House: 2560 ft
Total Weight at safe house: 200 tons

TOTALS: # of 24" diam x 5/8" Piles:
Length of 24" diam x 5/8":
Weight of 24" diam x 5/8":

680
63796 ft

4982 tons

SHEET PILE

Note: It is assumed that the sheet pile wall used at WCC for seepage control will also be the same kind

used at Clear Creek.

A PZ-22 hot rolled sheet piling shall be utilized for seepage cutoff.

Start EL of Sheet Pile Wall: -25.0 ft Weight of Sheet Pile Wall*: 22.0 Ib/ftr2
End EL of Sheet Pile Wall: -46.0 ft Length of Sheet Pile Wall: 46.4 ft
Height of Sheet Pile Wall: 21.0 ft

*see general references attachments for reference of produced value
Area Weight of .
# of Walls (fth2) Wall Weight (tons)
(Ib/ftr2)
1 974.8 22.0 10.7

Total Number of Pumps: 9 Total Area per Pump: 975 ft/2
Total Weight per Pump: 11 tons
TOTALS: Area: 8773 fth2
Weight: 97 tons

Galveston Pump Sta 1 Quantities.xlsx Foundation Quantities
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Figure 2:

base slab
mud slab > \
2 Representational diagram
CONCRETE
FOUNDATION BASE SLAB:
F'c: 4,000 psi
Width of Slab: 20.0 ft
Total Volume of Concrete per Pump*: 269 yd”3

Total Number of Pumps: 9
Intake Foundation Slab: 0 yd~3
Total Foundation Slab Concrete: 2421 yd~3

MUD SLAB:

*Note: this value was obtained from a
solid model developed for the design
of this pump station, see attached.

Note: Please see attached Plate 48 drawing for concrete sectioning. It is assumed that this pump station
will also have a mud slab like West Closure Complex. Lengths of sections are estimates for the preliminary

design phase.

F'c: 2,500 psi
Width of Slab: 20.0 ft Slab Thickness: 12.0 in
C Secti I A Vol
Section Length (ft) Thickness (in) ross T:tll\cz)?a rea Width (ft) (sdul\r;)e
a 95.5 12.00 95.50 20.0 70.74 |Per Model

Total Mud Slab Concrete per Pump: 71 yd~3
Total Number of Pumps: 9
Total Mud Slab Concrete: 637 yd"3

| TOTAL CONCRETE:

3058 yd"3 |

Galveston Pump Sta 1 Quantities.xlsx

Foundation Quantities
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Made By: RSK Date: 02/06/20 Chk'd By: NRT Date:  02/10/20
Pump Station Substructure Quantities
CONCRETE

Total Volume of Concrete per Pump*: 582.0 vyd*3 *Note: this value was obtained
Total Number of Pumps: 9 from a solid model developed for
the design of this pump station,
Total Volume of Concrete at Safe House*: 1,032.1 vyd”3 see attached.

Total Volume of Concrete at Intake Diffuser*: 0.0 vyd"3

| Total Concrete: 6270 yd~3 |

Galveston Pump Sta 1 Quantities.xIsx Substructure Quantities
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Galveston Island #1 Pump Station

Calculation No.
GI1-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 14
Project: Coastal Texas Protection and Restoration
Description:  Pump Station Superstructure Quantities
Made By: RSK Date: 02/06/20 Chk'd By: NRT Date:  02/10/20

Pump Station Superstructure Quantities

PRECAST CONCRETE WALL PANELS

Total Volume of Concrete per Pump Bay*:
Total Number of Pump Bays:

45 yd”3  *Note: this value was obtained
9 from a solid model developed for
the design of this pump station,

Total Volume of Concrete at Safe House Enclosure*: 169 vyd"3 see attached.
| Total Concrete:  576.7 yd"3 |
STEEL
COLUMNS:

The columns of the steel superstructure frame will be W27X194.

Weight:

Height:

Number of Columns per Pump Bay:

Total Number of Pump Bays:

Number of Columns at Safe House Enclosure:

194 Ib/ft
42.5 ft
4
9
12 Per Plans

Total Number of W27x194 Steel Columns:
Total Length of W27x194 Steel Columns:
Total Weight of W27x194 Steel Columns:

48
2040 ft
198 tons

Galveston Pump Sta 1 Quantities.xIsx

Superstructure Quantities




Tt | TETRA TECH Galveston Island #1 Pump Station

Calculation No.
GI1-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 15
Project: Coastal Texas Protection and Restoration
Description:  Pump Station Superstructure Quantities
Made By: RSK Date: 02/06/20 Chk'd By: NRT Date:  02/10/20

LONGITUDINAL ROOF BEAMS (spanning length of pump bay):
The longitudinal roof beams of the steel superstructure frame will be W18X143.

Weight: 143 |b/ft
Length: 39.5 ft
Number of Roof Beams per Pump Bay: 2
Total Number of Pump Bays: 9
Number of Beams at Safe House Enclosure: 6 Per Plans
Total Number of W18X143 Steel Roof Beams: 24
Total Length of W18X143 Steel Roof Beams: 948 ft
Total Weight of W18X143 Steel Roof Beams: 68 tons

TRANSVERSE ROOF BEAMS (spanning width of pump bay):
The tansverse roof beams of the steel superstructure frame are W18X143.

Weight: 143 |b/ft
Length: 20 ft
Number of Roof Beams per Pump Bay: 2
Total Number of Pump Bays: 9
Number of Beams at Safe House Enclosure: 12 Per Plans
Total Number of W18X143 Steel Roof Beams: 30
Total Length of W18X143 Steel Roof Beams: 600 ft
Total Weight of W18X143 Steel Roof Beams: 43 tons

Galveston Pump Sta 1 Quantities.xIsx Superstructure Quantities




Galveston Island #1 Pump Station Calculation No.
“Tt| TETRA TECH o P GI1-PS-ST-MT-001
Quantities
Job No.: 100-RCE-18-09-1 Page: 16
Project: Coastal Texas Protection and Restoration
Description: Pump Station Crane Frame Quantities
Made By: RSK Date: 02/06/20 Chk'd By: NRT Date:  02/10/20
Pump Station Crane Frame Quantities
STEEL
COLUMNS:

The columns of the steel crane frame are assumed to be HSS 12x12x1/2.

Weight: 76 Ib/ft
Height: 37.5 ft
Number of Columns per Pump Bay: 4
Total Number of Pump Bays: 9
Number of Columns at Safe House Enclosure: 12
Total Number of Steel HHS 12x12x1/2 Columns: 48
Total Length of Steel HHS 12x12x1/2 Columns: 1800 ft
Total Weight of Steel HHS 12x12x1/2 Columns: 68 tons

TOP RAIL:
The top rail of the steel crane frame will be W18X192.

Weight: 192 Ib/ft
Length: 20 ft
Number of Top Rails per Pump Bay: 2
Total Number of Pump Bays: 9
Number of Top Rails at Safe House Enclosure: 12
Total Number of Top Rails: 30
Total Length of Top Rails: 600 ft
Total Weight of Top Rails: 58 tons

Galveston Pump Sta 1 Quantities.xIsx Crane Frame Quantities



Calculation No.

Galveston Island #1 Pump Station
GI1-PS-ST-MT-001

'l'.b TETRA TECH

Quantities
Job No.: 100-RCE-18-09-1 Page: 17
Project: Coastal Texas Protection and Restoration
Description:  Pump Station Crane Frame Quantities
Made By: RSK Date: 02/06/20 Chk'd By: NRT Date:  02/10/20
CRANE RAIL:

Added to the top rail will be a 30 Ib/ft crane rail.

Weight: 30 Ib/ft
Length: 20 ft
Number of Crane Rails per Pump Bay: 2
Total Number of Pump Bays: 9
Number of Crane Rails at Safe House Enclosure: 12
Total Number of Crane Rails: 30
Total Length of Crane Rails: 600 ft
Total Weight of Crane Rails: 9 tons

INFILL FRAMING:
The infill framing beams of the steel crane frame are assumed to be HSS 12x12x1/2.

Weight: 76 Ib/ft
Length: 20 ft
Number of Infill Beams per Pump Bay: 10 5 each side
Total Number of Pump Bays: 9
Number of Infill Beams at Safe House Enclosure: 60
Total Number of Steel HHS 12x12x1/2 Beams: 150
Total Length of Steel HHS 12x12x1/2 Beams: 3000 ft
Total Weight of Steel HHS 12x12x1/2 Beams: 114 tons

Galveston Pump Sta 1 Quantities.xIsx Crane Frame Quantities
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"It | TETRA TECH Calculation Body

Job No.: 100-RCE-18-09-1
Project: Coastal Texas Protection and Restoration

Title: GI1-PS-EE-MT-001
Design Tof Galveston Island Pump Station 1 Electrical Quantities
Made By: JS Date: 02/14/20 Chk'd By: AJB Date: 02/19/20

GI1-PS-EE-MT-001
1.0 ISSUE BEING ADDRESSED

2.0 APPROACH
Applying the National Electrical Code (NEC) and Unified facilities guide specifications division26 -
electric of the USACE
3.0 REFERENCES
References used during this calculation are as follows:
1) NFPA 70 - National Electrical Code - 2017
2) Design and Analysis of building electrical systems, John H. Matthews
3) Unified facilities guide specificaitons division 26 - Electrical
4.0 RESULT SUMMARY/VERIFICATION
RESULTS / CONCLUSIONS

ITEMS TO BE VERIFIED
1) Number of pumps
2) Number of motors
3) Building size
5.0 ASSUMPTIONS
ASSUMPTIONS AND INPUTS
Assumptions made during this calculation are as follows
1) 9 500cfs diesel motors

2) Demand factors for electric motors and size of electric motors in sizing main service
transformer

3) 3 diesel generators

4) Pump Station layout of 8-15-2018 for distances and quantities of electrical equipment.

5) Adequate power is available within 250 feet of pump station location
5.0 CALCULATIONS
Galveston Island Pump Station has three diesel generators. The pump station will have a single
generator to supply back up power to electric pump to provide compressed air to start deisel
motors. Two diesel generators to provide power to the rest of the pump house systems, controls,
lights and operations area of the pump house. The pump station generator will have a 5 day supply
of fuel for the generator to provide uninterrupted power.

GI1-PS-EE-MT-001 Pump Station 1 Electrical Quantities_1.xlsx page 2 of 8
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Title: GI1-PS-EE-MT-001

Design Tof Galveston Island Pump Station 1 Electrical Quantities

Made By: JS Date: 02/14/20 Chk'd By: AJB Date:

02/19/20

GI1-PS-EE-MT-001
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Item

No Item Description Quantity | Unit

ELECTRICAL ITEMS

Galveston Island Pump Station 1

1 |TELEPHONE/COMMUNICATION SYSTEM

a. Telephone Patch Panel 1 Ea
b. Master Desk Telephone 1 Ea
c. Combination Telephone/Intercom 5 Ea
d. 1" RMC Conduit 200 Lf
e. Telephone cable 200 Lf
f. Cable Terminations 20 Ea

PUMP STATION LIGHTS AND FIXTURES

a. High Bay Down Lighting 20 Ea
b. Wall Lights 20 Ea
c. Warning Light 20 Ea
d. Warning Horn 2 Ea
e. Mast Lights with 30' Mast 10 Ea
f. Emergancy Battery Lighting 30 Ea
g. 3/4" RMC 3,000 CLF
h. Lighting Connection Whips 40 Ea
i. Ceiling Lights 20 Ea
PUMP STATION VIDEO/CCTV SYSTEM
a. Video Camera 10 Ea
b. Network Hub 2 Ea
c. DVR 2 Ea
d. 1" RMC 500 Lf
e. Video Cable 500 Lf
f. 2" RMC 0 Lf
g. Fiber Optic Cable 0 Lf
h. LCD television monitors, with audio, 8-inch 2 Ea
i. Cable Terminations 50 Ea
j. Monitoring Software 1 Ea

FUEL STORAGE VIDEO/CCTV SYSTEM

a. Video Camera 2 Ea
b. 3/4" RMC 1,000 Lf
c. Video Cable 1,000 Lf
d. 2" RMC 0 Lf
e. Fiber Optic Cable 0 Lf
f. Cable Terminations 50 Ea

PUMP STATION FIRE ALARM AND DETECTION SYSTEM
a. Air Sampling (lonization) Detector
b. Thermal (Heat) Detector

Ea
Ea

(2] [}

GI1-PS-EE-MT-001 Pump Station 1 Electrical Quantities_1.xlsx Page 4 of 8



c. Smoke Detector 6 Ea
d. Pull Station 4 Ea
e. Bell 2 Ea
f. Fire Alarm Control Panel 2 Ea
g. Main Fire Alarm Control Panel 1 Ea
h. Detector Cable 300 Lf
i. Alarm Cable 300 Lf
j. 8 Fiber Optic Cable 0 Lf
k. 3/4" RMC for Routing Fire Alarm Cable 300 Lf
I. 2" RMC for Routing Fiber Optic Cable 0 Lf
m. Cable Terminations 20 Ea
FUEL STORAGE FIRE ALARM AND DETECTION SYSTEM
a. Air Sampling (lonization) Detector 2 Ea
b. Thermal (Heat) Detector 2 Ea
c. Smoke Detector 2 Ea
d. Pull Station 2 Ea
e. Bell 1 Ea
f. Fire Alarm Control Panel 1 Ea
g. Main Fire Alarm Control Panel 0 Ea
h. Detector Cable 500 Lf
i. Alarm Cable 500 Lf
j. 8 Fiber Optic Cable 0 Lf
k. 3/4" RMC for Routing Fire Alarm Cable 500 Lf
I. 2" RMC for Routing Fiber Optic Cable 0 Lf
m. Cable Terminations 20 Ea
PUMP STATION CONTROLS AND SENSORS
a. Control Cabinet w/ PLC, power supply, processor, comm.
. 3 Ea
Matrix, realys and network hub
b. PLC Analog Inputs and Outputs 100 Ea
c. PLC Digital Inputs and Ouputs 100 Ea
d. Operators Control Cabinet w/ pushbuttons, switches, etc. 4 Ea
e. Human/Machine Interface (HMI) 6 Ea
f. Software for programming PLC and HMI 1 Ea
g. 3/4" RMC 500 Lf
h.1" RMC 250 Lf
i. 12 Pair Fiber Optic Cable 0 Lf
j. 2" RMC for Fiber optic 0 Lf
k. Controls Panelboard, 120/240V/ 60A, 2d. ckt, w/20A ckt bkr 4 Ea
I. Circuit Breakers, Various Sizes, 1-pole 100 Ea
m. Cable Terminations 200 Ea
n. Gearbox heaters 4 Ea
FUEL STORAGE CONTROLS AND SENSORS
a. Control Cabinet w/ PLC, power supply, processor, comm.
. 1 Ea
Matrix, realys and network hub
GI1-PS-EE-MT-001 Pump Station 1 Electrical Quantities_1.xlsx Page 5 of 8



b. PLC Analog Inputs and Outputs 100 Ea

c. PLC Digital Inputs and Ouputs 100 Ea
d. Operators Control Cabinet w/ pushbuttons, switches, etc. 1 LOT
e. Human/Machine Interface (HMI) 2 Ea
f. Software for programming PLC and HMI 0 Ea
g. 3/4" RMC 300 Lf
h.1" RMC 300 Lf
i. 2#14 AWG braided conductors 500 Lf
j. Limit Switches 20 Ea
k. Flow sensors 10 Ea
I. Level sensors 10 Ea
m. Valvue Actuators 20 Ea
n. Leak Sensors 10 Ea
0. Fuel Temp Sensors 10 Ea
p. Relays 20 Ea
INCOMING POWER
a. 35' Pole 3 Ea
b. Overhead Conductors 250 Lf
c. Pull Boxes 5 Ea
d. Misc Hardware 1 LOT
e. Cable Terminations 10 Ea

PUMP STATION LIGHTING CONDUCTORS

a. #12 AWG Stranded Copper 2,500 Lf
b. #10 AWG Stranded Copper 2,500 Lf
c. #8 AWG Stranded Copper 1,000 Lf
d. Pull Boxes 1,000 Ea
e. Cable Terminations 2,500 Ea

FUEL STORAGE LIGHTING

a. #12 AWG Stranded Copper 0 Lf
b. #10 AWG Stranded Copper 200 Lf
c. #8  AWG Stranded Copper 200 Lf
d. Pull Boxes 20 Ea
e. Cable Terminations 50 Ea
f. Mast Lights with 30" Mast 6 Ea
MOTOR CONTROL CENTER - MCCx12
a. MCC - Section 24 Ea
b. Main Disconnect Circuit Breaker - MDCB 12 Ea
c. Combination Starter 20 Ea
d. Control Transformer 4 Ea
e. Circuit Breaker 100 Lf
f. 3-#12 AWG, 1 - #12 AWG 1000 Lf
g. 3-#10 AWG, 1 - #10 AWG 1000 Lf
h. 3-#8 AWG, 1 -#10 AWG 500 Lf

GI1-PS-EE-MT-001 Pump Station 1 Electrical Quantities_1.xlsx Page 6 of 8



PUMP STATION RECEPTACLES
a. 5-20R Receptacles 40 Ea
b. #10 AWG Stranded Copper 500 Lf
c. 100A 3P-5W NEMA-3R Power Outlet 6 Ea
d. 4#1 AWG, 1#8 AWG EGC 2,000 Lf
e. Pull Boxes 12 Ea
f. Cable Terminations 50 Ea
FUEL STORAGE RECEPTACLES
a. 5-20R Receptacles NEMA 4X 20 Ea
b. #10 AWG Stranded Copper 250 Lf
c. 100A 3P-5W NEMA-4X Power Outlet 2 Ea
d. 4#1 AWG, 1#8 AWG EGC 500 Lf
e. Pull Boxes 6 Ea
f. Cable Terminations 20 Ea
Automatic Transfer switches
a. Medium Voltage Automatic Transfer switches 0 Ea
b. Low Voltage Automatic Transfer Switches 9 Ea
c. Diconnect Switches 20 Ea
d. Fused Disconnect Switches 2 Ea
Stand-by Generators
a. 1000kW Generator 1 Ea
b. 250kW Generator 2 Ea
¢.100kW Generator 0 Ea
d. Load Banks 3 Ea
e. Control Panel 3 Ea
Power Transformers
a. 1000kVA 1 Ea
b. 50kVA 0 Ea
c. 30kVA 5 Ea
d. 15kVA 5 Ea
Conductors
a. #14 AWG 4000 Lf
b. #12 AWG 2500 Lf
c. #10 AWG 2500 Lf
d. #8 AWG 2000 Lf
e. #6 AWG 2000 Lf
f. #4 AWG 1000 Lf
g. #3 AWG 0 Lf
h. #2 AWG 0 Lf
i. #1 AWG 1000 Lf
j. 1/0 AWG 1000 Lf

GI1-PS-EE-MT-001 Pump Station 1 Electrical Quantities_1.xIsx
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k. 2/0 AWG 0 Lf
l. 3/0 AWG 0 Lf
m. 4/0 Awg 2000 Lf
n. 350 kmill 0 Lf
0. 500 kmill 0 Lf
Conduits
a. 3/4" RMC 3000 Lf
b. 1" RMC 2000 Lf
c.11/4" RMC 0 Lf
d.11/2" RMC 500 Lf
e. 2" RMC 2000 Lf
f. 2 1/2" RMC 0 Lf
g. 3" RMC 500 Lf
h. 4" RMC 300 Lf
Motors
a. 1-hp, 3PH, 480VAC 0 Ea
b. 2-hp, 3PH, 480VAC 10 Ea
c. 5-hp, 3PH, 480VAC 0 Ea
d. 10-hp, 3PH, 480VAC 10 Ea
e. 20-hp, 3PH, 480VAC 10 Ea
f. 30-hp, 3PH, 480VAC 0 Ea
g. 50-hp, 3PH, 480VAC 2 Ea
GI1-PS-EE-MT-001 Pump Station 1 Electrical Quantities_1.xIsx Page 8 of 8
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: Calculation No.
T | TETRA TECH Galveston Island .1.Pump Station CLhPSME AT 001
Quantities
Job No.: 100-RCE-18-09-1 Page: 2
Project: Coastal Texas Protection and Restoration
Description:
Made By: NRT Date: 02/11/20 Chk'd By: LAL Date: 02/13/20
Page No.
Calculation Cover Sheet 1
Calculation Table of Contents 2
Issues Being Addressed 2
Approach 2
References 2
Results / Conclusions 2
Assumptions 2
Items To Be Verified 2
Calculation 3
Number of Last Page
Attachments Pages Number
Typical pump bay cross section - isometric 1 4
W(CC flower pot pump cross section, MP-040 1 5
Patterson pump cross section, C04-129127 & E04-128929 1 6
CAT 32-C* Marine sheet 1 7-8

ISSUE BEING ADDRESSED
Mechanical equipment quantity take-offs for preliminary cost estimate for Pump Station at
Galveston Island 1.
APPROACH
Equipment falls into 2 categories, sets of equipment in every bay, and equipment unrelated to the number of
bays
REFERENCES
References used during this calculation are as follows:
1) Mechanical drawings by Tetra Tech
2) WCC cross section
3) Patterson pump drawings from PCCP
RESULTS / CONCLUSIONS
See calculation sections
ASSUMPTIONS / INPUTS
Assumptions made during this calculation are as follows:
1) 5 days fuel storage
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Galveston Island 1 Pump Station

Calculation No.
GI1-PS-ME-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration
Description:
Made By: NRT Date: 02/11/20 Chk'd By: Date: 02/13/20

CALCULATIONS

Equipment in every bay
Number of Bays

Trash Rack

Trash rake (climbing style)

Formed suction intake (type 10 for ¢84")
Vertical Pump (500 cfs)

Custom discharge piping

Vacuum break

Angle gearbox/speed reducer

Diesel engine (CAT 32-C Marine)
Exhaust line

Exhaust muffler

Air intake line

Air intake filter/silencer

Day Tank (700 gal)

Double walled fuel pipe (@#1.5" w/leak detection)
Ventilation fan

Other equipment

Sump stop log

Stop log hoist

Diesel Storage tanks (10,000 gal)

Main fuel pumps

Double walled fuel pipe (@3" w/leak detection)
Fuel conditioning (filter type or centrifuge type)
Air Compressor

Lube oil tank

Bridge crane (capacity 50 tons)

Trash conveyor

Fire protection system

GI1-PS-ME-MT-001 Pump station quantities_1.xIsx
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Calculation No.
T | TETRA TECH Galveston I.sland 1 Fuc?I.Tank CILPSaT T 00
Foundations Quantities
Job No.: 100-RCE-18-09-1 Page: 3
Project: Coastal Texas Protection and Restoration
Description:
Made By: NRT Date: 02/10/20 Chk'd By: LAL Date: 02/13/20

ISSUE BEING ADDRESSED
Quantity take-offs for preliminary cost estimate for fuel tank foundations.
New pumping station capacity will be 4500 cfs.

APPROACH
Typical engineering means and methods for determining volumes and weights.

REFERENCES

References used during this calculation are as follows:
1) GI1-PS-ST-CL-001
2) GI1-PS-ME-CL-001

RESULTS / CONCLUSIONS
Total # of Pipe Piles: 72 (All piles have tension connections)
Total 24" Diam. X 0.5" Steel Pipe Pile: 4014.0 ft or 252.1 tons
Total # of Pile Caps: 18
Total Concrete per Cap: 13.3 yd”3

Pile Cap Concrete: 240.0 yd~3
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Calculation No.
T | TETRA TECH Galveston I.sland 1 Fu?I.Tank CILPSaT T 00
Foundations Quantities
Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description:
Made By: NRT Date: 02/10/20 Chk'd By: LAL Date: 02/13/20

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
1) Material Properties:

- Concrete, f'c = 4000 psi
- Reinforcement = ASTM A615 Grade 60
- Pipe Piles = ASTM A252 Grade 3

2) Costs of reinforcement is included in reinforced concrete unit cost.
3) All piles have tension connections.
4) Total number of Tanks = 9

ITEMS TO BE VERIFIED

The following items are to be verified in a later design phase:
1) Materials and quantites as design progresses.

CALCULATIONS

Begin on next page.
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Project: Coastal Texas Protection and Restoration

Description: General References and Figures

Made By: NRT Date: 02/10/20 Chk'd By: LAL Date: 02/13/20

General References and Figures
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Galveston Island 1 Fuel Tank

Foundations Quantities

Calculation No.
GI1-PS-ST-MT-002

Job No.:

100-RCE-18-09-1

Page: 6

Project: Coastal Texas Protection and Restoration
Description:  General References and Figures
Made By: NRT Date: 02/10/20 Chk'd By: LAL Date: 02/13/20

Rolled and Welded Pipe

APPROXIMATE VALUES

Pipe Waight (1bs/ft) = 20069*t*(D, -t}
D, (in] - outside diameter
t {in] - thickness of pipe

Fipe Weight [kg/m] = 00247 1% D!, -tf
O, |} - outside dismeter
t {memi} - thickness of pipe

- T rwewmmm M
.mm ‘Wall Thickness [t] in { mm|
in 0,250 0.375 | 0438 | 0500 | OuSE2 UE25 EER 0750 0.875 1000 1.250 1.375 150225
{mm) 535 3,52 i3 | 1290 0 1437 1587 17 48 19,05 EER ] 540 mys | a0 |3sw0.-5735
24 63.47 2471 | 11032 141.05 155.17 171.45 1B6.41 |
B8 6 | S4.45 140,99 | 184.17 .01 | 2Fr41 255.1% ¥ |
e ra.51 | 9907 [118.76 | 138.42 176.86 | 196,26 | 21558 | 23451 | 272.43 | 310001
P52.0 113.32 | 147.36 | 17673 | 205.99 26370 | Pazov | 3anE: I4E 55 40541 | 46135 :
36 5554 | 119.03 | 142.81 | 166.51 21290 | 13635 | 259.71 | 2B2.62 | 32M.55 | AT415 | 45435
FidA 4148 7744 212.53 2a7.79 28, IVEET I=1 7R IRE AG 410 55 iEm g | LEEHD E51.03
a2 L1158 | 13504 | 166.86 | 159460 | 211,52 | 24895 | 27644 | 30384 | 330,77 | 384,67 | 43829 | 54457 | 597.14
106F | 18505 | J06.591 | 248.32 | 283.60 | 330,11 AT0LAE 411 35 452 16 437 17 57145 B52.15 BAGAA | BEE.G4
48 | 12781 [ 159.05 | 190.92 | 22270 | 25389 | FASO0 | 31652 | 34797 | 37883 | A40EB0 | 50243 | 62470 | 68533
1215 189.50 | 236.60 | 264.12 | 39141 | 57783 | 42433 | a7i0Q 31784 56376 | €55.50 | 74990 | 53066 | 1019.89 |
o4 143,65 | 179.06 | 214.97 | 250.75 35661 | 39209 | 42693 | 496492 | 56B.5F | FO4.87 | 773I52
1372 i13.98 | 26647 | 31881 | 373 530070 58150 615,34 73950 843,15 | tpas96 | 115113
EQ 15968 | 199.08 | #3902 | 278,88 39670 | 43622 | 47504 | 55304 | 63071 | 7ES5.05  BELT1 L
1334 237.63 | 9626 | 355.70 | 415032 550,36 B45.57 T 94d A23.002 PR 1168.29 | 1282.37 |
E& 175,72 263.07 | 306.58 43603 | 480.35 | 523.14 609.16 | 69485 BE5.22 | 94991
1676 261.50 FHiA49 | A56E4 E50.02 71484 | 778.52 | sS06.5) | 103405 | 12A7.53 | 141367
Tz 1%1.75 28713 | 335.07 | A76.BT | 51448 865 1% 75899 | 94540 | 1038.10
1825 ZA5.30 4I730 | 43854 | _Toa.hn TRO.5 99006 | 1128.50 | 140691 | 1584 87
78 0773 311.18 | 363.15 51696 | 5SBH.41 72141 833.13 | 102557 | 11}6.29 Al
1981 | 30923 46300 | 54044 | & | "ES.32 | @419 107358 | 122445 | 152632
4 133,82 335.23 | 391.26 557.05 612.74 77753 | BET.FT | 1105.75 |1
2434 33308 49828 | A2 7e | 82898 | #1186 1157.08 | 132041 | 1545.54 |
a0 234986 15508 | 41535 | ATA38 | 53732 | 597.14 | 65685 | 71556 | 83355 | 951.41 | 11B5.92
12856 3598 53467 | £24.06 | 71001 | V90.62 | @864 | 977.52 | 10B4.87 | 1240.61 | 141586 | 176485 | 193861
36 255,89 | 319,15 | 383.34 | 447.44 | 510,45 | 57337 | &37.22 | 7009 763.67 | 8E9.78 | 104555 | 1266.10 | 135087
2438 ABDE] | 47495 | 57047 | GE5.87 | 85.63 | @53.27 948.29 | 104319 | 113647 | 132414 | 151131 | 1EE4.17 | JD69.55
102 Z71.53 | 339.16 | 407.39 | 47554 | 54252 | 40942 | 57731 | 74512 | 81177 107465 | 1346.27 | 1479.06 Fan. wal
2591 s [ e | TO7.68 | a07.36 1 607 i S | 110885 | 1208.05 X 160576 | TOO3AT 10105 )I;l;l::_'-l"
108 2BT.C6 431.44 | 503.63 | 57450 | 64546 | TL7.40 | 7925 | 859,88 | 1002.02 | 1143.83 | 1426.45 | 1567.25 Prears cal
2743 4re =3 E42.05 | 749.40 | @55.00 | 96055 | 1067.51 | 117454 | 127965 | 148137 | 1M | mgien | 233233 Tov wesgh.
114 304,00 | 375.18 | 45549 | 531.72 | GOG.66 | 68151 | 75749 | 533.38 | 207.98 | 171048 | 120797 06,67 | 165545
il 45740 | 56408 | 69085 | 79129 | 90281 | 101430 | 113737 | ixd0ka | 1%51.%3 | 1e0n4o | 17sves | 334700 | 3483159
120 320,03 | 39010 | 479,55 | S59.82 638,73 | TIA.56 | FATST? | EIVSL | 95609 | 127462 | 127211 | 1586.60 | 1743 64
L] 4TEIE | S54.06 | Y1365  H3ALL | O50.54 | I06TES | 11865F | 130588 | 14r2Er | 189583 | 189300 | MI6142 | 2454.83
126 41520 | 503,50 | 587.91 | 670.80 | 753.60 | BAT.EE | 921.63 | 100419 | 1333.76 | 1336.25 | 166657 | 1E31.83
3200 EI3.04 | 40,44 | ATA0] | DOBHE | 112148 | 134558 | IITLE4 | 149440 | 19X 30 & | 248093 | 2726.07
1 il ! | n 4 '
132 43823 | 5F7.65 | 616.00 | 7OX.ET | TH9.ES | BPT.TS 105230 | 140250 174715 | 1920.02
3353 | B53.63 PHS.23 | 91671 | 104555 | 117533 130534 1| 155600 | 208775 600,05 205751
551,70 A0 | 73454 | E25.70 | S17.B4 | 1100.40 [ 1467.07 | 1464.53 | 1627.32 | 200822
| Baioz | V3T | 12357 136553, 50 1=02.23 | 1537.53 A5 1479.47 | 2919.38 | 2588.57
575,76 | 67210 | 767.01 | BGL.74 | 55782 | 1054,02 | 1148.51 | 1531.18 | 152867 | 120750 | 2096.41
| s | B56.83 | 100058 | 124244 | 128241 | 343554 | 1568.56 | 170647 | 2avees | 2274.92 | 2838.68 . 311081 .
150 559.81 | TOO0.28 | 7508 ( §97.79 | 09B.01 119661 159281 | 198767 | 21B4.50
HE10 I BI262 | 104313 | 1129.96 | 1336.06 | 1485.21 L7B0.76 .20 | 2370.37 | 205708 | 335108
156 623,86 | T28.38 | E3L.15 | 93384 | 103810 | 1242.28 | 1244,72 | 1659.45 | 165695 | 206785 | 2272.75
T963 3R 41 | 105395 | 1236.89 | 138571 | 1544.87 | 1699.00 | 1852.35 | 2460.55 | 2a65.82 | 307731 | 33ezz9
1la2 756.47 | BE1 23 | G698 | 1078.19 | 118640 | 1292 B2 | 1723 82 | 172109 | 2148.02 | 2360.99 |
4135 | | | 113575 | 128462 | 144334 | 160453 | 1765.56 | 192293 | 256533 | 256137 | ILB6E1 | I51RES
168 [ THA5E | B95.29 | 100593 | 111E37 1230053 | 1340093 | 178774 | 1785.23 | 2228.20 | 2449.18
46T | 1167.56 | 1332.34 | 1q86.80 | 166417 | 183123 | 1899553 | 2660086 @ DASE.FZ | BRI GE ™
| ey 1 | 1 | SRS
4}5;3'25'-:'_::‘ emane cadl foe weight |
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Galveston Island 1 Fuel Tank Calculation No.
“I&=| TETRA TECH ) . GI1-PS-ST-MT-002
Foundations Quantities
Job No.: 100-RCE-18-09-1 Page: 7
Project: Coastal Texas Protection and Restoration
Description: Quantities for Fuel Tank Foundations
Made By: NRT Date: 02/10/20 Chk'd By: LAL Date: 02/13/20
Quantities for Fuel Tank Foundations
PILES

The minimum tip embedment is to be 55 feet plus 9 inches of embedment into concrete slab.

Pile Diameter: 24.0 in Pipe Weight*:  125.61 Ib/ft
Pipe Thickness: 0.51in Pile Tip to Head Embedment: 55.75 ft
*see general references attachments for reference of produced value

Number of Caps per Tank: 2
Total Number of Tanks: 9
Total Number of Pile Caps: 18
Number of Piles per Cap: 4
Total Number of Piles: 72
Total of Steel Pipe Piles: 4014.0 ft or 252.1 tons
CONCRETE:
PILE CAPS:
Cross Sectional | Length [ Volume
Thickness (ft Width (ft
(ft) (ft) Area (ft"2) (ft) (yd”3)
2.5 12 30 12 13.3
Total Number of Pile Caps: 18 (see piles section)
| Total Concrete: 240 ydr3 |

GI1-PS-ST-MT-002 Galveston Island 1 Fuel Tank Quantities_1.xIsx Fuel Tank Quantities
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Document code
Site Feature Discipline Document type Number
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Revision History
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Michael Hough 11/6/2018 | Jason Kikuta 11/7/2018

B Revised for updated geometry and design

Robert Kramer 2/5/2020 Lois Loesch 2/10/2020
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Made By: RSK Date: 02/05/20 Chk'd By: LAL Date: 02/10/20

Revision Summary

Revision Summary

Reason for Revision:

USACE provided new SWL elevations following new storm analysis. For pump

station 2, this resulted in a jump in stormwater elevation from El 12 to EL 13.4.
To meet this new demand, the pump house substructure and superstructure

were raised 1.4'. This led to updated concrete quantities. There is no change to
the pump station capacity.

Symbols:
ty;: thickness of wall 11

ty0: thickness of wall 10

—+

;. thickness of wall 7

—+

»: thickness of wall 2

Source for Revisions:

Galveston Island #2 Pump Station Concrete Walls Structural Calculations

L1y
Lio
Wy

W,

: Length of wall 11
: Length of wall 10
: Width of wall 7
: Width of wall 2

Galveston Island #2 Intake Structure Concrete Walls Structural Calculations

Revised Inputs:

* All revised inputs are in red bold print within calculation package

Revised Item Location Original Number | Updated Number Updates to Number
Total Volume of
Concrete for Precast Increased wall height
Substructure 3 3
Concrete Wall Pannels Quantities 603.8 yd 619 yd for walls labelled 2, 7,
per Pump Bay*: 10and 11
Total Volume of Intake
Structure Increased wall height
Substructure 3 3
o 332vyd 413.6 yd for walls labelled 1
Quantities and 2

Galveston Pump Sta 2 Quantities.xIsx

Revision Summary
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Description:
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Galveston Island #2 Pump Station Calculation No.
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Quantities
Job No.: 100-RCE-18-09-1 Page: 4
Project: Coastal Texas Protection and Restoration
Description:
Made By: RSK Date: 02/05/20 Chk'd By: LAL Date: 02/10/20

ISSUE BEING ADDRESSED

Quantity take-offs for preliminary cost estimate for Pump Station #2 at Galveston Island.
New water levels are:

100 yr. - 11.32 ft (use 11.3 ft)

500 yr. - 16.36 ft (use 16.9 ft.)

Assumes 2.1 ft. RSLR

APPROACH

Typical engineering means and methods.

REFERENCES

References used during this calculation are as follows:
1) Plate 43 - as noted
2) Plate 42

RESULTS / CONCLUSIONS

PILES:
Total # of 24" Diam. X 5/8" Vertical
Pipe Piles: 248
Total 24" Diam. X 5/8" Steel Pipe Pile: 19840 ft OR 1549 tons
Total PZ-22 Steel Sheet Pile: 2924.25 ft"2 OR 32 tons
CONCRETE:
FOUNDATIONS:
Total Concrete for Base Slab: 1062 yd”3
Total Concrete for Mud Slab: 212 yd~3
Total: 1275 yd”3
SUBSTRUCTURE:
Total: 3254 yd~3
SUPERSTRUCTURE:
Total: 305 yd*3 8" Thick Precast Concrete Wall Panels

TOTAL CONCRETE: 4834 yd"3

Galveston Pump Sta 2 Quantities.xIsx TOC & Description
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Description:
Made By: RSK Date: 02/05/20 Chk'd By: LAL Date: 02/10/20

STEEL:

SUPERSTRUCTURE:

Total Number of W27x194 Steel Columns: 24
Length 1020 ft OR 99 tons

Total Number of W18X143 Steel Roof Beams: 12
Length 474 ft OR 34 tons

Total Number of W18X143 Steel Roof Beams: 18
Length 360 ft OR 26 tons

CRANE FRAME:
Total Number of Steel HHS 12x12x1/2 Columns: 24
Length 900 ft OR 34 tons

Total Number of W18X192 Steel Top Rails: 18
Length 360 ft OR 35 tons

Total Number of 30 Ib/ft Crane Rails: 18
Length 360 ft OR 5 tons

Total Number of Steel HHS 12x12x1/2 Beams: 90
Length 1800 ft OR 68 tons

Galveston Pump Sta 2 Quantities.xIsx TOC & Description



Galveston Island #2 Pump Station
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Calculation No.
GI2-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 6
Project: Coastal Texas Protection and Restoration
Description:
Made By: RSK Date: 02/05/20 Chk'd By: LAL Date: 02/10/20

ASSUMPTIONS / INPUTS

Assumptions made during this calculation are as follows:
1) Excavation is to be determined by others.

2) Number of pumps = 3

3) Material Properties:
- Concrete for base slab, allowable f'c = 4000
- Concrete for mud slab, allowable f'c = 2500
- Reinforcement = ASTM A615 Grade 60
- Pipe Piles = ASTM A252 Grade 3
- Sheet Piles = ASTM A328

4) All piles have tension connections.

ITEMS TO BE VERIFIED
The following items are to be verified in a later design phase:
1) Material types and properties.
2) Layout, elevations and dimensions of Pump Station.

psi
psi

CALCULATIONS

Begin on next page.

Galveston Pump Sta 2 Quantities.xIsx TOC & Description



Galveston Island #2 Pump Station Calculation No.
% TETRA TECH P GI2-PS-ST-MT-001

Quantities

Job No.: 100-RCE-18-09-1 Page: 7
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General References and Figures

MZ/PZ Hot Rolled Steel Sheet Pile

| THICKNESS [ WEIGHT | sECTION MODULLS COATING AREA
I 1 Cross i L
Wislth Height | Flange Web | Sectional Fila | wall i Elastic Plasthc of nertia Both el
el (Rl [tgh fegb | Area | | Sides Surface
" in | n in ind Bt Ikt | R ind/f in"fie | R Riffrof single|  feiR
SECTION {mem) [mm} | {mm] fmimn} [errtfenl kgfm) | (kfm?) | lemfm) | fem’fm] | (emim) {mtfm) {mifm?)
et o e i 1 |
Nz 18 2756 15.14 437 | 0375 F.04 55 2385 | 3508 41,33 2331 6.1E 135
700 a10.0 L | %5 1485 #1.85 116.9% rery 2222 IBEEE 128 115
i ! - - !
NE 20 2756 16.16 0,394 7.29 57 24 83 3624 432,50 292.8 618 1.38
Tou a10.s 1m0 1544 A4.83 121.18 1548 3m TR L5 1.35
| | | 1 | 1 ! —
NE 17156 16.20 0433 0433 7.80 61 26.56 3869 45.B5 l'r 31 618 1.35
T 4118 1.0 11.0 155.2 90.78 *1za68 1080 2465 1.88 1.35
| 4 1 ! S
NZ 26 17.56 17.32 0,500 G500 | 9.08 71 3093 48.50 57.01 419.9 6.49 141
00 4400 1.3 127 192.3 105,66 15094 2608 3065 57340 1.98 141
h
T
H THICKNESS Cross WEIGHT SECTION MODLUILUS COATING AREA
! | Secticnal Poment
Width Helght Flange | 'wall AFEE Pile wiall ElasHe Plastic of Inextia Both Wall
] [} {:_f:l |-.|._] Sides Surface
i in in | n i T8 Ibfft n'ift It/ It |[RTeof single | fOSRC
_SE'.:HCIM__ [mm} {mem) [mmf | (mm] fom?imi) g m| [k m? tem®ml | [emtm) [emidmy | [mimy| ! {rtfme]
a7 72 120 5.0 0.a75 0.375 547 40.3 22,0 18.1 2199 | B4.3E 4.48 1.22
555 1% a9.50 .50 ETR ] 10 no7.4 973 1171.4 1500 | 137 12r
+ —— 1] - 1
a7 T 18.0 120 0arTs 0.375 784 | 405 ] 0.2 36.49 184.20 4.48 149
457 5 8.50 Rl 168.1 603 1318 1624 12519 | 25200 1,37 143
I | I I E— | | I - ! .
PT35S 2.6 149 0500 0.500 10.29 6.0 35.0 48.5 57.17 36132 537 142
WTH 1523 12 AT i1 582 1708 1608 JOTE 5 yay be a2
—— 4 w | e | TN | e 16 | e
PT 40 19.7 161 0.600 0.500 11.77 656 400 6.7 71.92 450,85 | 537 154
5 4r 15.21 11 6F 24 51E 1053 ¥ 3263 (F ¥ L3l ] 154 1E4
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Galveston Island #2 Pump Station

Calculation No.
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Quantities

Job No.: 100-RCE-18-09-1 Page: 8
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Description:  General References and Figures

Made By: RSK Date: 02/05/20 Chk'd By: LAL Date: 02/10/20

Rolled and Welded Pipe

o
/f ¢ AR PRONIMEATE WALUES
Pipe Waight (Ibs/ft} = 10069*t*(D,-t)
Du {in] - outside diameter
t t [in] - thickness of pipe
Fige Weight {kgfm] = 0.0247%t* (D -t}
D'n [ - outdide diamater
t {mmi} - thickness of pipe
[ S e T e weeaar e Dt .
.mw ‘Wall Thickness (t] in (mm|
in 0,250 0500 | O.SE2 DEER 0750 0875 1L.o00 1.350 1.375 1.50-228
{mm] 533 12.70 | 1427 17.48 18.05 FEIT 540 3Lys | 34c50 | 3m10.57.15
4 53.47 1i5.61  141.05 17145 | 1BG.41
(iR 54.45 1 | lBE.o3 20091 25515 2FT AL |
ELL 74.51 ' 138.43  157.68 | 1T6.B6 21558 | 23451 | 272.43 | 31001 | |
7520 138:32 | 305.90 | 23465 | 26320 33087 MESS | 40547 | 46035 .
36 95,54 166.51 212.90 259,71 | 2B2.62 | 328.55 | IT15 | 45435
144 14218 07,79 316.853 3545 41055 4EE54 | =SEHD | E90.03
42 111 58 12460 | 221,52 | 248.95 303,84 | 33077 | 3W4.67 | 43229 | 54457 | 597.14
WT | 18505 .91 | | 2\A.ED | E30.11 A0 452 16 432 17 £E73 45 E52,25 L5 TEL] HHEE. 64 [T
aa | 12761 | 158.05 | 150.92 | 222.70 | 253,89 4757 | 37EE3 | 4DB0 | 502.43 | E24.70 | G8E.33 thicknem of
131% | 185.50 | 236,60 266,12 5141 | &rrEa 51734 563. 7% 55.58 | W0 §29.66 | 1019.89 |
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Galveston Island #2 Pump Station

Calculation No.
GI2-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 9
Project: Coastal Texas Protection and Restoration
Description: Quantities for Pump Station Foundations
Made By: RSK Date: 02/05/20 Chk'd By: LAL Date: 02/10/20
Quantities for Pump Station Foundations
Figure 1: vertical pile (TYP), 24" diam.
—>
PILES
Number of Piles 72 At Pumps
Number of Piles 32 At Safe House Enclosure Slab
Pile Diameter: 24 in
Pile Thickness: 5/8 in
Pile Weight:  156.17 Ib/ft
*see general references attachments for reference of produced value
Total Total
. ,# of Pile Weight | StartEL | End EL | Length | Weight ota o'ta
Piles Piles per| Rows (Ib/ft) (ft) () (ft) (ton) Length | Weight
row (ft) (ton)
Pumps 3 24 156.17 -10.0 -90.0 80.0] 6.2 5760 449.8
Safe House 8 4 156.17 0.0 -80.0 80.0] 6.2 2560 199.9

Galveston Pump Sta 2 Quantities.xlsx

Foundation Quantities
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Galveston Island #2 Pump Station
Quantities

Calculation No.
GI2-PS-ST-MT-001

Job No.: 100-RCE-18-09-1

Page: 10

Project: Coastal Texas Protection and Restoration

Description: Quantities for Pump Station Foundations

Made By: RSK Date: 02/05/20

Ch

k'd By:

LAL Date: 02/10/20

Piles (24" diam x 5/8")
Total # of Piles per Pump: 72
Total Length per Pump: 5760 ft
Total Weight per Pump: 450 tons

Total Number of Pumps:

Total # of Piles at Safe House Enclosure: 32
Total Length at Safe House: 2560 ft
Total Weight at safe house: 200 tons

TOTALS: # of 24" diam x 5/8" Piles:
Length of 24" diam x 5/8":
Weight of 24" diam x 5/8":

248
19840 ft

1549 tons

SHEET PILE

Note: It is assumed that the sheet pile wall used at WCC for seepage control will also be the same kind

used at Clear Creek.

A PZ-22 hot rolled sheet piling shall be utilized for seepage cutoff.

Start EL of Sheet Pile Wall: -25.0 ft Weight of Sheet Pile Wall*: 22.0 Ib/ftr2
End EL of Sheet Pile Wall: -46.0 ft Length of Sheet Pile Wall: 46.4 ft
Height of Sheet Pile Wall: 21.0 ft

*see general references attachments for reference of produced value
Area Weight of .
# of Walls (fth2) Wall Weight (tons)
(Ib/ftr2)
1 974.8 22.0 10.7

Total Number of Pumps: 3 Total Area per Pump: 975 ft/2
Total Weight per Pump: 11 tons
TOTALS: Area: 2924 fth2
Weight: 32 tons

Galveston Pump Sta 2 Quantities.xlsx Foundation Quantities
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Galveston Island #2 Pump Station

Calculation No.
GI2-PS-ST-MT-001

Quantities

Job No.: 100-RCE-18-09-1 Page: 11
Project: Coastal Texas Protection and Restoration
Description: Quantities for Pump Station Foundations
Made By: RSK Date: 02/05/20 Chk'd By: LAL Date: 02/10/20

Figure 2:

base slab
mud slab > \
d Representational diagram
CONCRETE
FOUNDATION BASE SLAB:
F'c: 4,000 psi
Width of Slab: 20.0 ft
Total Volume of Concrete per Pump*: 277  yd”3
Total Number of Pumps: 3 *Note: this value was obtained from a
Intake Slab: 232 solid model developed for the design
Total Foundation Slab Concrete: 1062 yd~3 of this pump station, see attached.

MUD SLAB:

Note: Please see attached Plate 43 drawing for concrete sectioning. It is assumed that this pump station
will also have a mud slab like West Closure Complex. Lengths of sections are estimates for the preliminary

design phase.

F'c: 2,500 psi
Width of Slab: 20.0 ft Slab Thickness: 12.0 in
C Secti IA Vol
Section Length (ft) Thickness (in) ross T:tll\cz)?a rea Width (ft) (sdul\r;)e
a 95.5 12.00 95.50 20.0 70.74 |Per Model

Total Mud Slab Concrete per Pump: 71 yd~3

Total Number of Pumps: 3
Total Mud Slab Concrete: 212 yd~3

| TOTAL CONCRETE: 1275 ydr3 |

Galveston Pump Sta 2 Quantities.xlsx

Foundation Quantities




Galveston Island #2 Pump Station Calculation No.

'lb TETRA TECH Gl2-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 12
Project: Coastal Texas Protection and Restoration
Description:  Pump Station Substructure Quantities
Made By: RSK Date: 02/05/20 Chk'd By: LAL Date: 02/10/20

CONCRETE

Total Volume of Concrete per Pump*: 619.2 yd*3 *Note: this value was obtained
Total Number of Pumps: 3 from a solid model developed for

the design of this pump station,
see attached.
*Note: This value was also
modified due to the pumphouse
height being increased by 1.4' to
meet new expected SWL

Total Volume of Concrete at Safe House*:  983.0 yd”*3

Total Volume of Concrete at Intake Diffuser*: 413.6 yd*3

| Total Concrete: 3254 ydn3 |

Galveston Pump Sta 2 Quantities.xIsx Substructure Quantities
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Galveston Island #2 Pump Station

Calculation No.
GI2-PS-ST-MT-001

Quantities
Job No.: 100-RCE-18-09-1 Page: 13
Project: Coastal Texas Protection and Restoration
Description:  Pump Station Superstructure Quantities
Made By: RSK Date: 02/05/20 Chk'd By: LAL Date: 02/10/20

Pump Station Superstructure Quantities

PRECAST CONCRETE WALL PANELS

Total Volume of Concrete per Pump Bay*:
Total Number of Pump Bays:

45 yd”3  *Note: this value was obtained
3 from a solid model developed for
the design of this pump station,

Total Volume of Concrete at Safe House Enclosure*: 169 vyd"3 see attached.
| Total Concrete: 305 ydr3 |
STEEL
COLUMNS:

The columns of the steel superstructure frame will be W27X194.

Weight:

Height:

Number of Columns per Pump Bay:

Total Number of Pump Bays:

Number of Columns at Safe House Enclosure:

194 Ib/ft
42.5 ft
4
3
12 Per Plans

Total Number of W27x194 Steel Columns:
Total Length of W27x194 Steel Columns:
Total Weight of W27x194 Steel Columns:

24
1020 ft
99 tons

Galveston Pump Sta 2 Quantities.xIsx

Superstructure Quantities
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Calculation No.
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Quantities
Job No.: 100-RCE-18-09-1 Page: 14
Project: Coastal Texas Protection and Restoration
Description:  Pump Station Superstructure Quantities
Made By: RSK Date: 02/05/20 Chk'd By: LAL Date: 02/10/20

LONGITUDINAL ROOF BEAMS (spanning length of pump bay):
The longitudinal roof beams of the steel superstructure frame will be W18X143.

Weight: 143 |b/ft
Length: 39.5 ft
Number of Roof Beams per Pump Bay: 2
Total Number of Pump Bays: 3
Number of Beams at Safe House Enclosure: 6 Per Plans
Total Number of W18X143 Steel Roof Beams: 12
Total Length of W18X143 Steel Roof Beams: 474 ft
Total Weight of W18X143 Steel Roof Beams: 34 tons

TRANSVERSE ROOF BEAMS (spanning width of pump bay):
The tansverse roof beams of the steel superstructure frame are W18X143.

Weight: 143 |b/ft
Length: 20 ft
Number of Roof Beams per Pump Bay: 2
Total Number of Pump Bays: 3
Number of Beams at Safe House Enclosure: 12 Per Plans
Total Number of W18X143 Steel Roof Beams: 18
Total Length of W18X143 Steel Roof Beams: 360 ft
Total Weight of W18X143 Steel Roof Beams: 26 tons

Galveston Pump Sta 2 Quantities.xIsx Superstructure Quantities
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Quantities
Job No.: 100-RCE-18-09-1 Page: 15
Project: Coastal Texas Protection and Restoration
Description: Pump Station Crane Frame Quantities
Made By: RSK Date: 02/05/20 Chk'd By: LAL Date: 02/10/20
Pump Station Crane Frame Quantities
STEEL
COLUMNS:

The columns of the steel crane frame are assumed to be HSS 12x12x1/2.

Weight: 76 Ib/ft
Height: 37.5 ft
Number of Columns per Pump Bay: 4
Total Number of Pump Bays: 3
Number of Columns at Safe House Enclosure: 12
Total Number of Steel HHS 12x12x1/2 Columns: 24
Total Length of Steel HHS 12x12x1/2 Columns: 900 ft
Total Weight of Steel HHS 12x12x1/2 Columns: 34 tons

TOP RAIL:
The top rail of the steel crane frame will be W18X192.

Weight: 192 Ib/ft
Length: 20 ft
Number of Top Rails per Pump Bay: 2
Total Number of Pump Bays: 3
Number of Top Rails at Safe House Enclosure: 12
Total Number of Top Rails: 18
Total Length of Top Rails: 360 ft
Total Weight of Top Rails: 35 tons

Galveston Pump Sta 2 Quantities.xIsx Crane Frame Quantities
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Galveston Island #2 Pump Station
GI2-PS-ST-MT-001

'l'.b TETRA TECH

Quantities
Job No.: 100-RCE-18-09-1 Page: 16
Project: Coastal Texas Protection and Restoration
Description:  Pump Station Crane Frame Quantities
Made By: RSK Date: 02/05/20 Chk'd By: LAL Date: 02/10/20
CRANE RAIL:

Added to the top rail will be a 30 Ib/ft crane rail.

Weight: 30 Ib/ft
Length: 20 ft
Number of Crane Rails per Pump Bay: 2
Total Number of Pump Bays: 3
Number of Crane Rails at Safe House Enclosure: 12
Total Number of Crane Rails: 18
Total Length of Crane Rails: 360 ft
Total Weight of Crane Rails: 5 tons

INFILL FRAMING:
The infill framing beams of the steel crane frame are assumed to be HSS 12x12x1/2.

Weight: 76 Ib/ft
Length: 20 ft
Number of Infill Beams per Pump Bay: 10 5 each side
Total Number of Pump Bays: 3
Number of Infill Beams at Safe House Enclosure: 60
Total Number of Steel HHS 12x12x1/2 Beams: 90
Total Length of Steel HHS 12x12x1/2 Beams: 1800 ft
Total Weight of Steel HHS 12x12x1/2 Beams: 68 tons

Galveston Pump Sta 2 Quantities.xIsx Crane Frame Quantities
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Job No.: 100-RCE-18-09-1
Project: Coastal Texas Protection and Restoration

Title: GI2-PS-EE-MT-001
Design Tof Galveston Island Pump Station 2 Electrical Quantities
Made By: JS Date: 02/14/20 Chk'd By: AJB Date: 02/19/20

GI2-PS-EE-MT-001
1.0 ISSUE BEING ADDRESSED

2.0 APPROACH
Applying the National Electrical Code (NEC) and Unified facilities guide specifications division26 -
electric of the USACE
3.0 REFERENCES
References used during this calculation are as follows:
1) NFPA 70 - National Electrical Code - 2017
2) Design and Analysis of building electrical systems, John H. Matthews
3) Unified facilities guide specificaitons division 26 - Electrical
4.0 RESULT SUMMARY/VERIFICATION
RESULTS / CONCLUSIONS

ITEMS TO BE VERIFIED
1) Number of pumps
2) Number of motors
3) Building size
5.0 ASSUMPTIONS
ASSUMPTIONS AND INPUTS
Assumptions made during this calculation are as follows
1) Large diesel powered motors will have a summed less than 10 HP worth of support
motors.
2) Demand factors for electric motors and size of electric motors in sizing main service
transformer

3) Pump Station layout of 8-15-2018 for distances and quantities of electrical equipment.

4) Adequate power is available within 250 feet of pump station location
5.0 CALCULATIONS
Galveston Island Pump Station two has 3 diesel pumps. Each pump bay in the pump station is
approximately 20'x70'x60'. The pump station will have an additional 2 bays to contain the control
room and living quarters for the pump station and pump station staff. The additional space is for
the maintenance area and machine shop for the pump station. The pump station length will be 100’
in length and the addition of large clearance required for removal and replacement of equipment
will result in the minimum width of 70'. The segregation of the pump house equipment to insure no
one single fault resulting in the loss of power and function to the entire pump house requires

GI2-PS-EE-MT-001 Pump Station2 Electrical Quantities_1.xIsx

page 2 of 8
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Project: Coastal Texas Protection and Restoration

Title: GI2-PS-EE-MT-001

Design Tof Galveston Island Pump Station 2 Electrical Quantities

Made By: JS Date: 02/14/20 Chk'd By: AJB Date:

02/19/20

GI2-PS-EE-MT-001

multiple separate distribution power systems in the pump house.
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ILe(;n Item Description Quantity | Unit
ELECTRICAL ITEMS
|
Galveston Island Pump 