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SECTION 01110 

SUMMARY OF WORK  

 

 

PART 1 GENERAL 

 

1.01 PROJECT DESCRIPTION 

 

A. Work of this Contract comprises construction of a 1 million gallon (MG) composite 

elevated water storage tank (EST) as specified herein and as shown on Drawings, 

including all piping, valves, intermediate floors, stairs, ladders, separate equipment 

room, air conditioning, plumbing, electrical and SCADA work, tank coating, 

shrouding, appurtenances, logo and related site work. Work shall also include the 

following: 

B.  

1. A pile foundation designed in accordance with recommendations provided in 

Geotechnical Engineering Report and Supplement prepared by Terracon 

Consultants, Inc. (Project No. 91195081). Submittal shall include the slab 

design (including concrete mix design and shall be signed and sealed by an 

engineer registered in the State of Texas. 

 

2. A minimum 38-foot diameter 6-inch concrete floor design for H-20 loading 

as shown on drawings. Submittal shall include the design and shall be signed 

and sealed by an engineer registered in the State of Texas. Concrete Material 

Specification:  TxDOT Item 360 

 

3. Installation of approximately 290 LF of 16-inch water line by open cut 

construction method.  

 

4. Removal and Installation of approximately 601 LF of Fence and slide gates. 

 

5. Repair of approximately 52 SY of Concrete Pavement Repair. 

 

6. Installation of approximately 297 SY of 5” Concrete Pavement. 

 

 

C. The project is located at 1840 State Highway 87, Crystal Beach, Texas 77650 

 

     

1.02 FORMS OF SPECIFICATIONS 

   

A. These Specifications are written in imperative and abbreviated form. 

Imperative language of Specification sections is directed at Contractor, unless 

specifically noted otherwise.  Incomplete sentences in Specifications shall be 

completed by inserting "shall," "Contractor shall," "shall be," and similar 
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mandatory phrases by inference in same manner as they are applied to notes 

on Drawings.  Words "shall be" shall be supplied by inference where colon 

(:) used within sentences or phrases.  Except as worded to contrary, fulfill 

(perform) indicated requirements whether stated imperatively or otherwise. 

 

B. Term "provide" shall mean "furnish, install, test and make operable as 

specified.” 

 

C. Two or more Specification sections may be related.  However, related 

sections are not identified in individual sections.  Use the Project Manual 

table of contents to find related sections. 

 

1.03 GEOTECHNICAL INFORMATION 

 

A. The following geotechnical report is provided for this project: 

 

Geotechnical Engineering Report  

Bolivar Penninsula SUD Elevated Storage Tank 

Terracon Project No. 91195081 

 

1.04 ENVIRONMENTAL INFORMATION 

 

A. The following environmental report is provided for this project: 

 

Phase I Environmental Site Assessment Environmental Assessment  

Determination and Compliance Findings for HUD-Assisted Projects  

24 CFR Part 58 

 

1.05 FEDERAL AVIATION ADMINISTRATION (FAA) REQUIREMENTS 

 

A. The proposed elevated storage tank does not exceed FAA Notice Criteria. 

Filing with FAA is not required. 

 

B. Lighting shall be installed in accordance with Division 16 specifications and 

FAA Advisory Circular 70/7460-1 L Change 1. 

 

1.06 CONTRACTS 

 

A. Perform Work under single Contract with Texas General Land Office. 

 

1.07 WORK BY OTHERS 

 

A. Utility Services: 

1. Contractor shall be responsible for coordination with Entergy, the 

electric utility provider, for the removal or de-energizing of existing 
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overhead lines for construction of the elevated storage tank, and 

replacement of the overhead lines upon completion of the tank 

construction.  

 

B. There is no scheduled concurrent work by others at the proposed site. 

 

1.08 WORK SEQUENCE  

 

A. Use methods and sequences that will minimize disruptions in the operation of 

existing facilities during construction.   

 

B. Coordinate with Owner at least 3 working days in advance prior to making 

connection to the distribution system.   

 

1.09 LICENSES AND PERMITS 

 

A. Obtain the following permit(s) from Galveston County: 

1. Building/ Development Permit 

2. Permit for Construction of Project on Galveston County Property 

3. Application for Proposed Contruction Project on Galveston County 

Property 

 

1.10 SURVEYING AND STAKING 

 

A. Site boundaries, temporary benchmarks and reference points are shown and 

described in the Drawings. 

 

B. It is the Contractor’s responsibility to undertake required field surveying as 

needed for construction. 

 

C. Construction staking is the responsibility of the Contractor. 

 

1.11 PROTECTION OF THE ENVIRONMENT 

  

A. In general, take all precautions to minimize the impact of construction 

operations on the environment. 

 

 B. As a minimum, Contractor shall adhere to the following: 

1.   Comply with local and state environmental regulations; 

2 Comply with Section 01565 – TPDES Requirements; 

3. Spray water on roads being used by construction vehicles to keep dust 

down; 

4. Do not burn trash on construction site; and 

5. Promptly report spills of fuel and other hazardous chemicals to the 

Texas Commission on Environmental Quality. 
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PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

 

 

END OF SECTION  
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SECTION 02830 

CHAIN LINK FENCES AND GATES 

PART 1  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish all labor, materials, equipment and incidentals required and install the chain 

link fence and gates as shown on the Drawings and as specified herein. 

1.02 MEASUREMENT AND PAYMENT 

A. No separate payment will be made for work performed under this section. Include the 

cost of such work within the lump sum bid item. 

1.03 SUBMITTALS 

A. Submit, in accordance with Section 01300, shop drawings showing dimensions layouts 

and details of construction and accessories required. Submittals shall include the 

following: 

1. Product data including manufacturer's technical data, specifications and installation 

instructions. 

2. Shop drawings showing finish, pipe and fabric gauge, footings dimensions, locking 

mechanism on gates, heights, top and bottom fabric wire condition, dimension of 

fabric to finish grade. 

1.04 REFERENCE STANDARDS 

A. American Standards for Testing and Materials (ASTM) 

1. ASTM A824 - Standard Specification for Metallic-Coated Steel Marcelled Tension 

Wire for Use with Chain Link Fence 

2. ASTM C387 - Standard Specification for Packaged, Dry Combined Materials for 

Mortar and Concrete. 

3. ASTM F567 - Standard Specification for Installation of Chain Link Fence 

4. ASTM F626 - Standard Specification for Fence Fittings 

5. ASTM F900 - Standard Specification for Industrial and Commercial Swing Gates 

6. ASTM F1043 - Standard Specifications for Strength and Protective Coatings on 

Metal Industrial Chain Link Fence Framework 
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7. ASTM F1083 - Standard Specification for Pipe, Steel, Hot-Dipped Zinc Coated 

(Galvanized) Welded for Fence Structures 

B. Where reference is made to one of the above standards, the revision in effect at the time 

of the bid opening shall apply. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Posts, gate frames, braces, rails, stretcher bars, truss rods, and tension wire shall be 

made of steel. Gate hinges, post caps, tops, rail ends, ties, clips, stretcher bar bands, and 

other parts shall also be of hot dipped galvanized steel.  

1. Intermediate posts, terminal posts, braces and rails shall be Type I round, hot 

dipped galvanized with a minimum average zinc (Grade E) coating of 1.8 oz/sq ft 

meeting ASTM F1083 for standard weight (Schedule 40) galvanized pipe. 

Dimensions shall conform to the following: 
 

 Use and Section Nominal Outside Diameter 

  Inches 

 

 End, corner and pull posts  

 fabric height 8-ft  2.875 

 

 Rails & Post Braces 1.66 

 

 Intermediate posts 

 fabric height 8-ft  2.375 

2. Post braces shall be provided for each gate, corner, pull, and end post with fabric 8-

ft or more in height, and shall consist of a round tubular brace extending to each 

adjacent line post at approximately mid-height of the fabric, and a truss consisting 

of a rod not less than 5/16-in nominal diameter from the line post back to the gate, 

corner, pull, or end post, with a turnbuckle or other equivalent provision for 

adjustment.  

3. Post tops shall consist of a hole suitable for the through passage of the top rail and 

shall fit over the outside of posts, excluding moisture from inside of posts. 

4. All fences shall have continuous top rails. Rails shall consist of lengths not greater 

than 18-ft and shall be fitted with hot dipped galvanized steel sleeves or couplings 

for connecting the lengths into a continuous run. Couplings shall not be less than 6-

in long with 0.070-in minimum wall thickness and shall allow for expansion and 

contraction of the rail. Means shall be provided for attaching the top rail to each 

gate, corner, pull, and end post.  

2.5
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5. Tension bars shall not be less than 3/4-in and not less than 2-in shorter than normal 

height of fabric to which they are attached. Provide one tension bar for each end 

and gate post and two bars for each corner and pull post. 

6. Tie fasteners shall be 6 gauge galvanized steel wire, attaching the fabric securely to 

all line posts at intervals not exceeding 15-in. Tie fasteners shall be attached 

securely to the top rail at intervals not exceeding 18-in. 

7. Bands of galvanized steel per ASTM F626 shall be provided for attaching fabric 

and stretcher bars to all terminal posts at intervals not exceeding 12-in. Bands shall 

have a minimum thickness after galvanizing of 0.078-in and minimum width of 

3/4-in for posts 4-in OD or less and 0.108-in thick by 7/8-in for posts larger than 4-

in. Attachment bolts shall be 5/16-in by 1-1/4-in galvanized carriage bolts with 

nuts. 

8. Tension wire shall be No. 7 gauge conforming to ASTM A824 with zinc-coating 

Class 2, 1.20 oz/sf. 

B. Swing gates shall conform to ASTM F900. Base materials of the gate frame shall be 

round tubular members, welded at all corners or assembled with corner fittings. Corner 

fittings shall have adjustable truss rods 5/16-in minimum diameter on panels 5-ft wide 

or wider. And constructed of the same base metal and finish as the frame. Interior 

bracing, when needed, shall be the same metal and shape tubular material and finish as 

the frame, but need not be the same size. Leaves shall have vertical interior bracing at 

maximum intervals of 8-ft and shall have a horizontal interior member if the fabric 

height is 8-ft or more. 

1. Frame shall be zinc-coated steel in accordance with ASTM F1043 and F1083 and 

shall match adjoining fence framework. 

2. Gate fabric shall be the same type as used in fence construction and attached 

securely to the frame with ties at intervals not exceeding 15-in. 

3. Size of the gate opening shall be measured from the inside face to inside face of 

gate posts. 

4. Outer members shall not sag in excess of the lesser of 1 percent of the gate leaf 

width or 2-in. 

5. Accessories shall be of the same materials as specified for the fence. 

6. Hinges shall be structurally capable of supporting the gate leaf and allow the gate 

to open and close without binding and designed to permit the gate to swing a full 

180 degrees. 

7. Gate latch shall be a drop rod or plunger bar arranged to engage the gate stop. 

Locking devices shall be constructed so that the center drop rod or plunger bar 
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cannot be raised when the gate is locked. Latching devices shall have a provision 

for a padlock. 

8. Gate stops shall be provided for all double gates. Keeper shall be provided for each 

gate leaf over 5-ft wide.  

C. Concrete:  Portland cement, 1-in maximum size aggregate and potable water producing 

concrete with a 3-in slump and a 28-day compressive strength of at least 3000 psi. 

Packaged Concrete Mix:  Mix dry-packaged normal-weight concrete conforming to 

ASTM C387 with clean water to obtain a 2-in to 3-in slump. 

D. Fabric shall be standard Heavy Industrial Grade of 6 gauge (nominal diameter 0.192-in) 

coated wire with a 2-in mesh with zinc-coating (Class 2) weight of not less than 2.00 

oz/sf of uncoated wire surface hot-dip galvanized after fabrication. 

1. Height shall be as shown on the Drawings, with overall dimension measured from 

ends of twists with tolerances of plus or minus 1-in. 

2. Fabric on fences 72-in high and over shall be knuckled at the bottom selvage and 

twisted on the top selvage. On fences less than 72-in in height, top and bottom 

selvages shall be knuckled.  

PART 3  EXECUTION 

3.01 INSTALLATION   

A. Install fence to comply with ASTM F567. Do not begin installation and erection before 

final grading is completed, unless otherwise permitted. 

1. Place fabric on the outside of the framework of the area to be enclosed. Install 

fencing on boundary lines inside of property line established by survey as required 

by Division 1. 

2. Place fabric by securing one end, applying sufficient tension to remove all slack 

before making attachments elsewhere. Tighten the fabric to provide a smooth 

uniform appearance free from sag. The fabric can be cut by untwisting a picket and 

attaching each span independently at all terminal posts. Use stretcher bars with 

tension bands at 15-in maximum intervals. Fabric shall be installed min. 2-in above 

finished grade. Fasten fabric with ties to line posts at intervals not exceeding 15-in. 

Fasten fabric to rails with ties at intervals not exceeding 18-in. Rolls of wire fabric 

can be joined by weaving a single picket into the ends of the rolls to form a 

continuous mesh.  

3.02 EXCAVATION   

A. Dig or drill each post hole to accommodate post and footing to the diameter and 

spacings indicated on the Drawings. 
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1. Each post foundation shall have hole diameter dug or drilled a minimum of 4 times 

the largest cross section of the post and a minimum depth below finished grade of 

36-in. Depth of concrete footing shall be increased an additional 3-in for every 1-ft 

increase in the fence height over 6-ft.  

3.03 SETTING POSTS   

A. Center and align posts in holes 4-in above bottom of excavation. Space posts not more 

than 10-ft on center. Align posts vertically and align tops. Extend center top of concrete 

footing 1-in above grade and trowel to a crown to shed water. 

B. If solid rock is encountered where an overburden of soil is not present, set fence posts in 

solid rock to a depth 3 times the largest cross section of fence posts. Diameter of hole 

shall be 1/2-in greater than the largest cross section of the fence post. Set post in rock 

with non-shrink grout. 

C. Gate posts shall be set in concrete footings as follows: 

Gate                Size of Hole                              Depth 
Leaf  Post Size        Diameter                              

Width  Height           (Steel)          Earth      Rock       Earth     Rock 

 

4-ft or < 6-ft or <          2.375-in          10-in      post o.d. + 1/2-in     30-in       post o.d. x 3 

                >4-10-ft 6-ft or <          2.875-in          12-in      post o.d. + 1/2-in     36-in       post o.d. x 3 

                6-ft or < >6-ft           2.875-in          10-in      post o.d. + 1/2-in     36-in       post o.d. x 3 

              >6-12-ft >6-ft           4.0-in          12-in      post o.d. + 1/2-in     36-in       post o.d. x 3 

              >12-18-ft >6-ft           6.625-in          16-in      post o.d. + 1/2-in     42-in       post o.d. x 3 

              >18-24-ft >6-ft           8.625-in          18-in      post o.d. + 1/2-in     48-in       post o.d. x 3 

D. End, corner and pull post bracing with a center rail shall be required on all fencing over 

6-ft in height. 

3.04 TOP RAILS   

A. Run top rail on all fences continuously through line post caps with expansion couplings 

placed maximum 18-ft on center. 

3.05 BRACE ASSEMBLIES   

A. Install braces at end and gate posts and at both sides of corner and pull posts so posts 

are plumb when diagonal rod is under proper tension. 

3.06 BOTTOM TENSION WIRE   

A. Install bottom tension wire within 6-in of bottom of fabric and weave through the 

stretched portion of fence running tension wire from end to end of each stretch of fence. 

Fasten to fabric with 0.120-in diameter (11-gauge) hog rings spaced not more than 24-in 

on center. Tension wire shall be taut and free of sag. 
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3.07 GATES   

A. Install gates to meet the requirements of ASTM F567 and according to manufacturer's 

instructions, plumb, level and secure for full 180 degree opening without interference. 

B. Hinges shall be constructed to allow the gate to open and close without binding. 

END OF SECTION 
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SECTION 11501 

STORAGE TANK MIXING SYSTEM 

PART 1  GENERAL  

1.01 EQUIPMENT OVERVIEW 

A. This section describes the design, fabrication, and erection of a solar powered mixing 

system for a new potable water system elevated storage tank (1,000,000 gallons). 

Contractor shall provide the mixing system, drives, motors, controls, pipe, connections, 

and other appurtenances shown on the Contract Documents or as specified for a 

complete and operable system.  

1.02 MEASUREMENT AND PAYMENT 

A. Measurement and payment shall be on a lump sum basis in accordance with Section 01025 – 

Measurement and Payment 

1.03 QUALITY ASSURANCE 

A. Continuous Operation Equipment. The circulation equipment shall operate 

continuously, all day and all night, during all seasons including winter.  

B. No Visual Defects. The circulation equipment shall have no visual defects, and shall 

have high quality welds and assembly, corrosion resistant finish, and site specific 

operational controls. 

C. Qualified US Manufacturer. The manufacturer of the equipment shall have extensive 

experience in the production of such equipment, and the equipment shall be 

manufactured in the continental United States. 

D. Factory Startup Services. Delivery, placement, and startup services shall be included in 

the bid and performed by full time factory employees experienced in the operation of 

this equipment and who have completed OSHA safety trainings applicable to this type 

of work. 

E. Warranty. The circulation equipment shall be warranted to be free of defects in 

materials and workmanship for a period of 2 years from the date of original placement. 

A copy of the warranty shall be included with the submittal. This equipment warranty 

would run directly from the manufacturer of the equipment to the owner. The 

equipment warranty would not be part of the contract or any required bond. 

1.04 SUBMITTALS  

A. The awarded Bidder shall provide 5 copies of the following documents. Upon 

acceptance of these documents by the Engineer, the Bidder will be issued a Notice to 

Proceed, and may then proceed to furnish the equipment. 
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1. A qualification statement demonstrating compliance with Section 1.03.  

2. Shop drawings for the circulation equipment. 

3. Manufacturer’s literature, illustrations, and specification. 

B. Following equipment placement, additional Submittals shall include: 

1. A complete operation and maintenance manual. 

2. Within 30 days of equipment placement, the manufacturers report including: 

a. Aerial photograph with labeling of pond, cell, or reservoir data. 

b. Work summary. 

c. Customer contact information. 

d. Climate / weather conditions. 

e. Circulation machine information. 

f. Technician field notes. 

g. GPS location of each circulation machine and test point.  

h. Water quality testing information (water temperature) at a minimum of one 1 

location per tank or reservoir at one 1 meter increments starting at water 

surface down to bottom of tank or covered reservoir. 

1.05 FIELD SERVICES 

A. Factory Personnel. The placement and startup shall be performed by full time factory 

employees trained in the operation of the circulation equipment.  

B. Safety. Technicians shall have received job-specific safety training on (a) Working over 

Water, (b) Boating Safety, (c) Disinfecting Procedures, (d) Confined Space Entry, (e) 

Fall Protection, and (f) DOT Compliance. 

PART 2  PRODUCT SPECIFICATIONS 

2.01 MANUFACTURER 

A. Specified Equipment. The circulation equipment shall be manufactured by Ixom 

Watercare, Inc. of Dickinson, ND, or be a pre-approved alternative.  

B. Pre-approved Alternative(s). Alternatives to the specified equipment will be considered 

on the following basis only. 

1. Ten (10) Days Before Bid. To offer equipment as a pre-approved alternative, 

written application from the alternative supplier shall be made to the Engineer at 

least 10 days in advance of the bid opening.  

2. No Material Difference in Quality of Equipment or in Vendor Support. The 

application should include: 
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a. A brief description of how the offered alternative does or does not meet each 

of the specifications in this document.  

b. An analysis of how acceptance of the alternative equipment would likely affect 

the overall water quality goals of the project. 

c. A statement of the science and support background of the supplier of the 

alternative equipment, so that the benefits and costs of the alternative 

equipment to the Owner can be estimated by the Engineer.  

3. Five (5) Days Notice to Bidders. If the alternative equipment is accepted by the 

Engineer, an informational addendum to these specifications shall be distributed by 

the Engineer to plan holders at least 5 days in advance of the bid opening.  

2.02 PERFORMANCE AND FEATURES 

A. Units Required. To meet the project objectives, the following number of units per tank 

or reservoir shall be required. 

 

Quantity Model Hatch Size 

1 SB1250Pwc 30” x 30” 

 

B. Minimum Hatch Requirement. The circulation equipment shall fit through the listed 

hatch size. 

C. Stainless Steel Construction. The circulation equipment shall be constructed primarily 

of Type 316 stainless steel metal for strength and superior corrosion resistance. Each 

machine shall also undergo a passivation bath, also known as stainless steel pickling, to 

restore corrosion resistance to the welds and other areas of imperfections. 

D. Motor. The circulation equipment shall be mechanically operated by a motor that meets 

the following criteria. 

1. Brushless, brush motors requiring brush replacement not accepted. 

2. Hall effect commutation for motor control. 

3. Direct Drive, with no gearbox, to avoid lubrication maintenance. 

4. Stainless Steel Bearings, requiring no scheduled lubrication, rated bearing life 

expectancy greater than 100,000 hours continuous operation. 

5. Designed for marine, outdoor environment by having a sealed housing with 

polymeric encapsulated internal windings for superior corrosion resistance. 

Capable of withstanding the following environment conditions. 

a. -40°F to 140°F (-40°C to 60°C) ambient temperature range, freeze resistant 

b. 100% humidity 

c. Condensation resistant 



GLO Work Order No. A576 BPSUD Elevated Water Storage Tank 

 

 

RPS STORAGE TANK MIXING SYSTEM  

 ADDENDUM #2  SECTION 11501 – PAGE 4 

d. Splash resistant 

6. Designed for Continuous Operation without overheating or compromising motor 

life expectancy. 

7. Less Than 48 volts DC power requirement, to avoid risk of electrocution. 

E. Controller. The circulation equipment shall be supplied with a motor controller and 

power management with the following features. 

1. Digital Electronic Control System, with firmware and software that is easily re-

programmable to optimize the level of water quality achieved in the reservoir. 

2. Anti-Jam Reverse, automated self-clearing for locked rotor triggered by high 

current occurrences caused from jammed impeller.  

3. Operation Schedule, with daily and seasonal scheduling for motor speed and 

direction.  

4. Scheduled Reverse Cycles, with daily reverse impeller cycling for self-clearing of 

impeller to minimize fouling.  

5. Motor Health Status Monitoring and Recording, including scheduled speed, 

commanded speed, actual speed, motor current, motor voltage, and motor 

controller errors. 

6. Fully Potted and Encapsulated Motor Control Circuit, for superior corrosion 

resistance in marine environment. 

7. SD (Secured Digital) Card Reprogrammable features, so digital controller is 

capable of being field programmable using an SD card for uploading new firmware 

and changing programmed operations. 

8. Manual On/Off Switch, to shut power off to the motor. On/Off switch shall be rated 

for marine environment and have yellow and red color markings for indicating 

emergency shut off. 

9. Fused Main Power Line, for added protection against power surge through motor 

controller and motor. 

10. Temperature Compensated Charging, so that battery charging parameters are 

automatically adjusted based on battery temperature. 

11. Maximum Power Point Tracking (MPPT), so the charging algorithm is 

automatically adjusted for optimum results based on solar power input and battery 

capacity. 
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12. Power Conservation & Continued Operation Mode, a programmed algorithm for 

reducing motor load and continuing operation by incremental speed reduction. This 

feature to be automatically enabled when extended low sunlight conditions occur or 

battery reserve power is reduced. 

13. Low Voltage Shut Off, a programmed shut off switch to disconnect motor load 

before reaching damaging depth of battery discharge. The motor load automatically 

re-connects when battery capacity is restored. 

14. NEMA 4 Enclosure, for protection against condensation and moisture in a marine 

environment. The internal circuit boards shall be conformal coated for added 

protection against moisture.  

F. Battery. The battery power storage shall meet the following criteria. 

1. Single Battery, multiple batteries are not allowed unless connected in series, to 

 avoid charging problems leading to failed batteries. 

2. Battery Capacity Rating, at a 24 hour discharge rate, in watt hours, shall be at least 

50 times the motor load in watts during normal operation (full speed, peak load). 

3. Battery shall comply with DOT HMR49, non-spillable battery, for transport. 

4. Battery shall be UL Listed, compliant to UL 1989. 

5. Battery shall have a pressure relief Safety Valves for each cell that incorporates a 

flame-arrester for safety and rated as Explosion Resistant. 

6. Battery shall be Maintenance Free and not require re-watering. 

7. Battery shall contain power conductors constructed of multi strand power wire 

having a flexible outer jacket, all contained inside stainless steel sheathing for 

protection from the elements and from rodents. 

8. Battery shall be Freeze Tolerant for frigid conditions. 

9. Battery shall have a Self-Discharge Rate of 1% to 3% per month. 

10. Battery shall have a Temperature Sensor monitoring battery housing temperature, 

not ambient temperature, to optimize charging cycles and extend battery life.  

11. Battery shall be encased in Double Wall Plastic, and mounted in a stainless steel 

Cage, for safety and battery protection purposes. 

G. Photovoltaic Modules (PV modules, Solar Panels). The PV modules shall meet the 

following criteria. 
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1. To ensure continuous operation of the motor and impeller in all seasons, the total 

Nominal Wattage Rating of the PV modules shall be a minimum of 5 times the 

normal operating wattage of the motor. 

2. To ensure adequate power collection during low sunlight conditions, photovoltaic 

modules shall be Mono-Crystalline, not multi-crystalline. 

3. Photovoltaic modules shall contain power conductors constructed of multi strand 

power wire having a flexible outer jacket and shall be contained inside stainless 

steel sheathing for protection from the elements and from rodents. 

H. System Operation Monitoring. The digital controller shall have the following 

monitoring features. 

1.  LED (Light Emitting Diode) Flash Code, flashing LEDs in the control box readily 

accessible by service personnel shall provide continuous electrical diagnostics so 

the state of the power system can easily be determined. 

2. SCADA (Supervisory Control and Data Acquisition), the digital controller shall 

output system state of health and operation monitoring using RS-232 serial 

communication (Modbus RTU), DB9 male connection point. A protocol document 

shall be provided for local network (PLC or RTU) programming assistance.  

3. Operation Back Log, the digital controller shall store within controller memory a 

30 day rolling log of all primary machine operation parameters. 

I. Horizontal, Low Velocity Intake: The circulation equipment shall be supplied with an 

intake capable of being positioned at the lowest elevation of the tank or reservoir floor. 

The intake level setting shall bring water into the circulation equipment at horizontal 

layer within 1 inch (2.5 cm) of the tank or reservoir floor. The intake shall include a 

singular hose of adequate length to reach the required intake depth setting. The flow 

through the hose and intake shall not exceed 1 foot per second (0.3 meter per second. 

J. Chlorine Boosting Line: The circulation equipment shall be supplied with a 1/2” (1.3 

cm) diameter hose with supply end positioned where accessible at the top, inside of the 

tank or reservoir. The accessible supply end shall be equipped with quick connect 

fittings and valve. The injection end shall terminate within the intake of the circulation 

equipment to provide quick delivery, dilution, and distribution of boosted chlorine 

throughout the tank or reservoir by it entering into the direct flow of the circulation 

equipment. The boosting line components shall be rated for contact with 12.5% Sodium 

Hypochlorite solution. 

K. The circulation equipment shall be NSF / ANSI Standard 61 and NSF Annex G listed 

for safe contact with potable water. 

L. Maintenance Requirements. The circulation equipment shall operate normally with the 

following maintenance features. 
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1. No scheduled lubrication is required of any system components including motor 

and motor bearing. 

2. No brush replacement, gearbox replacement, or motor replacement shall be 

expected or required during the expected life of the circulation equipment. 

3. No spare parts shall be required to be kept on hand. 

4. No tools beyond normal cleaning supplies and a few common hand tools shall be 

required for scheduled maintenance. 

5. Impeller assembly shall be removable without requiring any tools. 

6. Photovoltaic modules shall be equipped with a bird deterrent system to minimize 

bird roosting, droppings on photovoltaic modules. 

7. Impeller assembly and motor shall not be damaged when operating if tank or 

reservoir is drained and without water. 

M. Flotation: The circulation equipment shall contain a flotation system meeting the 

following criteria. 

1. Flotation Capacity, flotation shall have a total buoyancy to support the circulation 

equipment weight with a safety factor greater than 1.5. 

2. For Flotation Longevity, flotation shall contain Expanded Polystyrene Foam (EPS) 

beads that are steamed together to minimize water adsorption and provide a solid 

float core for structural strength. The EPS contents shall have a 0.9-1.2 pounds per 

cubic foot density with water adsorption not to exceed three pounds per cubic foot 

in accordance with the Hunt Water Adsorption Test. The flotation shall not sink 

should the float encasement be punctured. 

3. Each Flotation Encasement shall be constructed of a linear polyethylene resin 

containing ultraviolet (UV) inhibitors to prevent accelerated deterioration in this 

marine environment. The float encasement shall offer a balance of toughness, 

rigidity, environmental stress-crack resistance, and low temperature impact 

performance. Resin shall also be in compliance with FDA title 21. Resin shall be 

made of a food grade material that will not contaminate the waterways and is 

recyclable. Encasements shall be rotationally molded for seamless, one-piece 

construction and shall have a nominal minimum wall thickness of 0.15 inches (4 

mm). Encasements shall be resistant to damage by animals, ice, bumps by 

watercraft, contact deterioration from petroleum products and suitable for marine 

use.  

N. Prevention of movement and rotation of circulation equipment: The circulation 

equipment shall be prevented from movement and rotating by the weighted intake 

assembly that is connected to the water intake hose and rests on the tank or reservoir 

floor. 
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PART 3  EXECUTION 

3.01 PLACEMENT 

A. The circulation equipment manufacturer shall provide Placement, Startup, and On-Site 

Water Testing Services to insure (a) proper machine spatial placement in the reservoir, 

and (b) proper intake depth setting.  

B. The field services shall be performed by full time factory employees experienced in the 

operation of this equipment, and who have completed safety trainings required for this 

type of work in compliance with OSHA regulations including (a)Working over Water, 

(b) Boating Safety, (c) Disinfecting Procedures, (d) Confined Space Entry, (e) Fall 

Protection, and (f) DOT Compliance. 

C. Within 30 days following equipment placement, the manufacturer shall provide a report 

detailing as described in submittal section.  

D. The circulation equipment manufacturer shall have the following support team available 

for full service if ever needed following the equipment placement. 

1. A minimum of (10) x (2)-member factory crews. 

2. A full customer service staff including engineers and science personnel that are 

trained for assistance in this application. 

END OF SECTION 
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SECTION 13210 

COMPOSITE ELEVATED WATER STORAGE TANK 
 

 
 

PART 1 – GENERAL 
 

1.1 SCOPE OF WORK 
 

A. This section includes the design, construction, testing, and commissioning of a one 

million gallon (MG) composite elevated water storage tank and related work including 

foundations, interim mezzanine storage level, electrical room, mechanical, and related 

appurtenances as shown on the Drawings and specified herein. 
 

1.2 MEASUREMENT AND PAYMENT 
 

A. Measurement and payment for this work shall be on a lump sum basis in accordance 

with Section 01025 – Measurement and Payment. 
 

1.3 RELATED WORK 
 

A. Masonry is included in Division 4. 
 

B. Section 09970 – Coatings for Steel Water Storage Tanks 
 

C. Electrical work is included in Division 16. 
 

1.4 REFERENCES 
 

A. The latest version of the following Specifications, Codes and Standards are referenced 

in this section. 

1. ACI 117 - Standard Tolerances for Concrete Construction and Materials 

2. ACI 304 - Guide for Measuring, Mixing, Transporting and Placing Concrete 

3. ACI 305 - Hot Weather Concreting 

4. ACI 306 - Cold Weather Concreting 

5. ACI 318 - Building Code Requirements for Structural Concrete 

6. ACI 347 - Guide to Formwork for Concrete 

7. AISC S335 - Specification for Structural Steel Buildings 

8. ANSI B16.5 - Pipe Flanges and Flanged Fittings 

9. ANSI ASCE 7 - Minimum Design Loads for Buildings and Other Structures 

10. API 650 - Welded Steel Tanks for Oil Storage 

11. ASTM A 123 - Zinc Coatings on Iron and Steel Products 

12. ASTM A 240 - Stainless Steel Plate, Sheet and Strip for Pressure Vessels 

13. ASTM A 285 - Pressure Vessel Plates, Carbon Steel 

14. ASTM A 774 - Welded Stainless Steel Fittings 

15. ASTM A 778 - Welded Stainless Steel Tubular Products 

16. AWWA D100 - Welded Steel Tanks for Water Storage 

17. AWWA D102 - Coating Steel Water Storage Tanks 

18. AWWA C652 - Disinfection of Water Storage Facilities 
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19. FAA 70/7460-1H - Obstruction Marking and Lighting 

20. NACE RP0178 - Design, Fabrication, and Surface Finish Practices for Tanks and 

Vessels to Be Lined for Immersion Service 

21. NFPA NEC - National Electric Code 

22. NFPA 780 - Standard for the Installation of Lightning Protection Systems 

23. NSF 61 - Standard for Drinking Water System Components 

24. OSHA 29 CFR Part 1926 - Safety and Health Regulations for Construction 

25. SPC VIS-89 - Visual Standard for Abrasive Blast Cleaned Steel 
 

1.5 SYSTEM DESCRIPTION 
 

A. Elevated Tank 

1. The Composite elevated tank shall consist of the following: foundation, reinforced 

concrete support structure and a welded steel water tank. The support structure shall 

extend vertically from the foundation as a circular concrete wall. A concrete slab 

shall be provided as structural support for the steel tank within the perimeter of the 

wall. A reinforced concrete ring beam shall be provided to connect the steel tank, 

concrete dome and concrete support wall. The elevated tank shall be in accordance 

with the shape, dimensions and details required by the Drawings and 

Specifications. 
 

B. Operating Parameters 

1. Minimum Capacity within Operating Range 1,000,000 gallons 

2. Maximum Operating Range 34.45 ft 

3. Maximum Fill Rate 3,100 GPM 

4. Overflow Elevation 163.50’ 

5. High Water Elevation 163.00’ 

6. Low Water Elevation 128.55’ 

7. Grade Slab Elevation 7.50’ 

8. Finish Grade Elevation 7.00’ 

9. Support Wall Diameter 38 ft 

   
 

C. General Design Standards: Structural design of the elevated storage tank shall conform 

to the following design standards except as modified by this section: 

1. Foundations and Support Structure: ACI 318 and ASCE 7 

2. Composite Tank: AWWA D107 
 

D. Design loads shall be in accordance with ASCE 7-10 for Risk Category IV (essential 

facility) structure. 

1. Dead load shall be the estimated weight of all permanent construction. 

2. Water load shall be the weight of water when the tank is filled to overflow. 

3. Roof live load in addition to snow load: None. 

4. Roof snow load shall be the larger of 15 psf or the snow load determined in 

accordance with ASCE 7. Ground snow load shall be determined from Figure 7-1 

in ASCE 7. 

5. Wind loads shall be in accordance with ASCE 7-10 for wind exposure Category C 
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and ultimate wind speed of 158 mph (3 second gust). 

6. Horizontal and vertical seismic loads shall be in accordance with ASCE 7 and the 

Site Class as determined in the soil investigation report. Importance factor I = 1.50. 

Response Modification Coefficient R = 3.0 in accordance with ASCE 7 

7. Combination of Loads 

8. The effect of combination of loads shall be considered in accordance with the 

following. 

 
1.4D + 1.6F + 1.6(L+S) 

1.2D + 1.2F + L + 0.5S + 1.6W 

1.2D + 1.2F + L + E 

0.9D + 1.6W 

0.9D + F + E 
 

D = Effect of dead load. 

F = Effect of water load. 

E = Effect of horizontal and vertical seismic load. 

L = Effect of interior or roof live load. 

S = Effect of roof snow load. 

W = Effect of wind load. 
 

E. Foundation Design 

1. The foundations shall be designed by the Contractor to safely support the structure 

based on the recommendations of the geotechnical report. Foundations shall be 

sized in accordance with AWWA D107, Section 7, "Foundations”. 
 

1.6 SUBMITTALS 
 

A. Submit to the Engineer, in accordance with Section 01300, copies of all materials 

required to establish compliance with this Section. Submittals shall include the 

following at a minimum: 

1. A preliminary section view drawing of the tank proposed for this project. The 

drawing shall include sufficient detail to illustrate tank geometry, materials of 

construction, primary dimensions, support wall thickness and pour height, concrete 

slab thickness, the elevation of low and high water levels, interior wet, interior dry 

and exterior paint areas, and other information required to show compliance with  

the Drawings and Specifications (e.g., intermediate floors and rooms as applicable). 

If the proposed design does not comply with the specifications, the bid shall be 

rejected. 

2. Construction Drawings 

a. Provide elevation, plan and sectional view drawings of the foundation, support 

structure, tank and all appurtenant equipment and accessories. Show the 

location, dimensions, material specifications, and finish requirements. The 

submission shall be sealed by professional engineer registered in the State of 

Texas. 

b. Foundation details shall include excavation, soil protection, backfill and pile 

details (if required). 
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c. Reinforced concrete details shall include construction joints, openings and 

inserts. Reinforcement shall be clearly indicated on the structural drawings and 

identified by mark numbers that are used on the fabrication schedule. Location, 

spacing and splice dimensions shall be shown. Placement and fabrication 

details shall conform to ACI 318. 

d. Steel tank details shall include weld joints and a layout showing all primary 

and secondary shop and field welds. 

3. Construction Procedures 

a. Provide procedures for the support structure forming system. Procedures shall 

include form removal criteria and minimum elapsed time for adjacent concrete 

placement. 

b. Provide shop and field weld procedures for all structural joints on the steel 

tank. 

4. Design Data 

a. Provide a table showing capacity of the tank in gallons at all levels in one foot 

increments. 

b. Provide a summary of the design for the foundation, support structure, tank 

and other components. Include the design basis, loads and load combinations 

and results. 

c. Provide a finite element analysis that accurately models the intersecting 

elements of the interface region. The interface region includes those portions of 

the concrete support structure and steel tank affected by the transfer of forces 

from the tank cone and the tank floor to the concrete support wall. The 

analysis shall provide results including the shear, moment, and compression or 

tension caused by the intersecting elements in the interface region. 

5. Product Data 

a. Provide a separate concrete mix design for each concrete compressive strength 

required or specified. 

b. Provide technical data and color samples of all coating products. 

c. Provide manufacturers descriptive information for appurtenant equipment and 

accessories that are not detailed on the construction drawings. 

6. Reports/Certification 

a. Provide documentation of all tests, inspections and certifications required by 

this section. 

b. Provide qualifications of all welders. 

c. Provide proof of insurance for Professional Liability with a minimum limit of 

$2,000,000 each occurrence and aggregate. 
 

1.7 QUALITY ASSURANCE 
 

A. Experience Requirements of Tank Contractor 

1. The work described in this section shall be performed by a company that 

specializes in the design and construction of composite elevated tanks. The tank 

contractor shall have the following qualifications: 

a. A minimum of ten years experience in composite tank design and construction. 
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b. The design, construction and commissioning of a minimum ten (10) composite 

elevated tanks of equal or greater capacity in successful service for 10 years. 

These tanks shall be of the same design and constructed using forming systems 

as detailed by this specification. 
 

B. Approved Tank Contractors 

1. Acceptable contractors qualified to perform the work specified herein are: 

a. CB&I Constructors, Inc. 

b. Landmark Structures 

c. Caldwell Tanks, Inc. 

d. Phoenix Fabricators and Erectors, LLC 

2. The Engineer and/or Owner shall be the sole and final judge as to the acceptability 

of a tank contractor’s qualifications. Bidders not named as a qualified contractor 

will be considered non-responsive and their bid will not be opened. 
 

C. Quality Assurance 

1. Elevated tank design, concrete support structure construction and steel tank 

construction shall not be subcontracted. These items shall be self-performed by the 

contractor. 

2. The contractor shall directly employ a full time professional engineer with a 

minimum five years cumulative experience in the design and construction of 

Composite elevated tanks. The engineer shall be registered in the State of Texas 

and shall be in responsible engineering charge of the work. 

3. A qualified supervisor directly employed by the manufacturer shall be on site at all 

times during construction of the foundation, support structure and steel tank. 
 

D. Regulatory Requirements 

1. The specifications, codes and standards referenced in Paragraph 1.04 shall govern 

the work with regard to materials, design, construction, inspection and testing to the 

extent specified. 

2. Personnel safety equipment shall be provided in accordance with OSHA 

requirements and manufacturers documentation. 
 

1.8 DELIVERY, STORAGE & HANDLING 
 

A. Handling and Shipping 

1. The Contractor shall handle materials and fabricated components in a manner that 

will protect them from damage. Allow painted materials adequate cure time prior to 

stacking or shipping. 
 

B. Storage and Protection 

1. Protect delivered materials and equipment from damage. Store in well drained areas 

and provide blocking to minimize contact with the ground. 
 

1.9 PROJECT CONDITIONS 
 

A. Permits and Easements 

1. Permits, licenses, and easements required for permanent structures, changes in 
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existing facilities or advancement of the construction as specified shall be secure 

and paid for by the Owner prior to the start of construction. These include building 

permits, airspace authority approval, site access easements, highway crossing 

permits, etc. 

2. Licenses or permits of a temporary nature required by specific trades shall be the 

responsibility of the Contractor. 
 

B. Existing Conditions 

1. A geotechnical investigation has been carried out at the site and a report has been 

incorporated within these specifications. The net allowable bearing pressure of 

shallow foundations and/or the allowable capacity of deep foundation elements 

have been defined in this report. The Contractor shall be responsible for securing 

any further geotechnical information required beyond that provided in this report. 
 

C. Access 

1. The Contractor shall provide access from public roads to the tank site unless 

otherwise specified. 
 

D. Working Conditions 

1. Safety and Health - The Contractor shall comply with safe working practices and 

all health and safety regulations of OSHA, state and local health regulatory 

agencies and Material Safety Data Sheets (MSDS). Provide protective and 

lifesaving equipment for persons working at the site. 
 

1.10 SEQUENCING AND SCHEDULING 
 

A. Schedule 

1. The Contractor shall provide a schedule, per Section 01310, indicating the design, 

submittals, site work and the major components of construction including 

foundation, support structure and steel tank. In addition, show tank painting, 

electrical installation and other significant activities. Update the schedule as 

required. 
 

B. Certifications 

1. Provide certification from the engineer of record that the elevated tank has been 

designed in accordance with the requirements of the specification. 

2. Provide certification that testing and inspection requirements of 3.07 have been 

performed and the results comply with the requirements of the specification. 
 

1.11 GUARANTEES 
 

A. The Contractor shall guarantee the structure, appurtenant equipment and accessories 

provided under this section against defective design, workmanship or materials for a 

period of one year from the date of substantial completion. If notified within this period, 

the Contractor shall repair any defects at no cost to the Owner. Defects caused by 

damaging service conditions are not covered. 
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B. All guarantees for materials, equipment and accessories provided under this section 

shall be obtained by the Contractor and submitted. 
 

1.12 INSURANCE 
 

A. In addition to any requirements specified in the General and/or Supplemental 

Conditions, the Contractor shall maintain Professional Liability insurance with a 

minimum limit of $2,000,000 each occurrence and aggregate. 
 

PART 2 - PRODUCTS 
 

2.1 MATERIALS 
 

A. Reinforced Concrete 

1. Concrete materials and reinforcement shall comply with ACI 318, except as 

modified in this section. 
 

B. Steel Tank 

1. Steel tank components, including steel plates, sheets, structural shapes and filler 

metals shall be in accordance with AWWA D107, Section 5, "Steel Tank". 
 

2.2 CONCRETE FOUNDATION 
 

A. The concrete foundation shall be designed in accordance with ACI 318. Minimum 

specified compressive strength shall be 4000 psi at 28 days. The service load 

reinforcement tension stress shall not exceed 30,000 psi under dead plus water load 

unless flexural cracking is otherwise controlled in accordance with ACI 318. 
 

2.3 CONCRETE SUPPORT STRUCTURE 
 

A. The concrete support structure shall be designed in accordance with ACI 318. The 

specified compressive strength of concrete shall be as required by design, but not less 

than 4000 psi at 28 days. The maximum specified compressive strength of concrete for 

the wall and dome shall be 6000 and 5000 psi respectively. 
 

B. Support Wall 

1. Support wall shall be reinforced concrete with a minimum thickness of 8 inches 

exclusive of any architectural relief. Wall thickness shall be provided such that the 

average compressive stress due to the weight of the structure and stored water is 

limited to 25% of specified compressive strength, but not greater than 1000 psi. A 

minimum total wall reinforcement of 0.15% vertically and 0.20% horizontally shall 

be distributed approximately equally to each face. A minimum of 0.75% vertical 

reinforcement shall be provided in the top 6 ft. of the wall extending into the 

concrete ring beam. Minimum concrete cover for interior / exterior faces shall be 1 

inch and 1-1/2 inches respectively. 
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C. Tank Floor 

1. Tank floor shall be a reinforced concrete dome not less than 8 inches thick. The 

average compressive stress due to the weight of the structure and stored water shall 

not exceed 13% of the specified compressive strength, nor greater than 600 psi. 

Minimum total reinforcement in orthogonal directions shall be 0.40% distributed 

approximately equally to each face. Additional reinforcement shall be provided for 

stress caused by edge restraint effects. 
 

D. Openings 

1. The effects of openings in the wall shall be considered in the design. Not less than 

60% of the interrupted reinforcement in each direction shall be placed each side of 

the opening. Reinforcement shall extend past the opening not less than half the 

transverse opening dimension. 

2. Openings wider than 3 ft. 6 in. shall be subjected to a rigorous analysis taking into 

account the stress concentrations and diminished lateral support that exist in the 

vicinity of such openings. Each side of the opening shall be designed as a column 

in accordance with ACI 318. 

3. Openings 8 ft. 0 in. or wider used for vehicle access shall be strengthened against 

vehicle impact and local buckling by means of an internal buttress located on each 

side of the opening. The buttress shall consist of a thickened, reinforced concrete 

wall section that is integrally formed and placed with the support wall. The buttress 

section shall be not less than 3 ft. 0 in. wide and 6 in. thicker than the nominal wall 

dimension. 
 

2.4 CONCRETE SUPPORT STRUCTURE / STEEL TANK INTERFACE 
 

A. Interface Region 

1. The interface region includes those portions of the concrete support structure and 

steel tank affected by the transfer of forces from the tank cone and the tank floor to 

the concrete support wall. This includes a ring beam and connection details. The 

Contractor shall provide evidence that a thorough review of the interface region has 

been performed. Finite element and finite difference analyses are the required 

methods for examining such local stresses in detail. 

2. The geometry of the interface shall provide for positive drainage and not allow 

either condensate or precipitation to accumulate at the top of the concrete wall or 

ring beam. 
 

B. Ring Beam 

1. The ring beam shall be reinforced concrete with a nominal width and height of at 

least two times the support wall thickness. Minimum radial and circumferential 

reinforcement shall be 0.25%. For direct tension, reinforcement shall be provided 

such that the average service load stress in tension reinforcement due to the weight 

of the structure and stored water does not exceed 12,750 psi. 

2. Ring beam design shall consider unbalanced forces from the steel tank cone and 

concrete dome, load conditions varying with water level, eccentricity of loads 

resulting from design geometry, and allowance for variations due to construction 

imperfection and tolerance. 
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2.5 STEEL TANK 

 
A. General 

1. The steel tank shall be all welded construction and shall be designed in accordance 

with AWWA D107, Section 5, “Steel Tank”. The required capacity and dimensions 

of the tank are noted on the Drawings and in this section of the specifications. All 

exposed lap joints shall be fully seal welded on both sides. 
 

B. Plate Thickness 

1. All members shall be designed to safely withstand the maximum stress to which 

they may be subjected during erection and operation. The minimum thickness of 

any steel plate shall be 1/4 in., except that plate used as a membrane over the 

structural concrete floor shall have a minimum thickness of 1/4 in. 
 

C. Roof Support 

1. All structural members supporting the roof of the steel tank shall be flat bar or 

sealed square tubular sections. I-beams or other sections with horizontal projections 

may be used if the nominal depth is 10 in. or greater. Support beams shall be seal 

welded to the underside of the roof plate along the entire length of the beam. 
 

D. Cone 

1. Conical sections of the tank that support water shall be designed in accordance with 

AWWA D107, Section 5, “Steel Tank”. 
 

2.6 APPURTENANCES AND ACCESSORIES 
 

A. General 

1. Accessories shall comply with the minimum requirements of the Specifications, 

Codes and Standards listed in Paragraph 1.04, and the operating requirements of 

the structure. 
 

B. Ladder Access 

1. Ladders shall be provided from the slab on grade inside the base of the support wall 

to the upper walkway platform located below the tank floor. The tank floor manhole 

shall be provided with ladder access from the upper platform. A ladder shall extend 

from the upper platform, through the access tube interior to the roof. A ladder 

mounted on the access tube exterior shall be provided for access to the tank interior, 

extending from the roof manhole to the tank floor. 

2. Ladders that terminate at platforms or landings shall extend a minimum of 48 in. 

above the platform elevations. A safety extension shall be provided at the top of the 

ladder under hatch(s). The safety extension shall be a Ladder Up Safety Post as 

manufactured by Bilco or equal. The post shall extend 42-inches above the top of 

the ladder and be constructed of hot-dip galvanized steel. Mounting hardware shall 

also be galvanized steel. 

3. Ladders located in the concrete support structure and access tube interior shall be 

galvanized steel. Tank interior ladders shall be coated in accordance with the tank 

interior coating system. 
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4. Ladder side rails shall be a minimum 3/8 in. by 2 in. with a 16 in. clear spacing. 

Rungs shall be minimum 3/4 in. diameter, spaced at 12 in. centers and plug welded 

into holes drilled in the side rails. Tank interior ladders shall be provided with 1 in. 

diameter rungs and 1/2 in. x 2 in. side rails and shall be fully seal welded. 

5. Ladder shall be secured to the adjacent structure by brackets located at intervals not 

exceeding 10 ft. Brackets shall be of sufficient length to provide a minimum 

distance of 7 in. from the center of rung to the nearest permanent object behind the 

ladder. Ladder brackets located on the access tube exterior shall be reinforced at the 

access tube shell so that potential ice damage is confined to the ladder and bracket 

and not the access tube shell. 
 

C. Safe Climbing Device 

1. High strength aluminum, rigid rail safe climbing devices shall be provided on all 

ladders. Rails shall be center mounted and extend from 3 ft. above the ladder  

bottom to the top of the ladder section. Mounting brackets, fasteners and splice bars 

shall be provided as required for a rigid installation. 

2. Three trolleys with snap hooks shall be provided that are designed to be operated 

with the aluminum rail. A safety body harness with front and side rings shall be 

supplied for each trolley. 

3. A caution sign shall be provided at the lowest point of access to the ladder 

requiring safe climbing devices. The sign shall read “CAUTION – Safety 

Equipment Required When Climbing Ladder “. The sign shall be secured to the 

wall. 
 

D. Rest Platforms 

1. Rest platforms shall be provided at maximum 30 ft. intervals along the support wall 

ladder. Platforms shall be minimum 3 ft. by 5 ft. and complete with handrails, mid 

rails and toe plates in accordance with OSHA requirements. Grating shall be used 

for the walking surface and shall be suitably hinged at the ladder penetration. 

Platforms shall be arranged for straight run ladder and operable without removing 

fall prevention equipment. All components shall be galvanized steel. 
 

E. Platforms 

1. A 4 ft. wide upper walkway platform shall be located at the top of the support wall 

to provide access from the support wall ladder to the roof access ladder located on 

the interior of the access tube. Platforms shall be provided with handrails, mid rails 

and toe plates in accordance with OSHA requirements. Grating shall be used for  

the walking surface. All components shall be galvanized steel. 
 

F. Support Wall Doors 

1. Personnel Door - Door frames shall be 16-gauge with concealed reinforcement at 

hardware locations. Expansion type anchors for existing openings shall be installed 

near the top, bottom and intermediate point of each jamb to rigidly secure the 

frame. Doors shall be 1 3/4 in. thick insulated, reinforced, full, flush type with 18- 

gauge face sheets and concealed reinforcement at hardware locations. All edges 

shall be finished flush with watertight seams. Shop applied finish for the frame and 

door shall be baked on rust inhibitive primer. Field finish shall be compatible with 
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the tank exterior. Standard hardware shall be stainless steel and include three 4 1/2 

in. by 4 1/2 in. hinges, industrial duty closer and lockset. Quantity and location of 

personnel door(s) shall be as shown on the Drawings. 

2. Overhead Vehicle Door - Door installation shall be on the interior face of the 

support wall. The door frame shall be a steel plate fabrication suitably detailed, 

fastened and reinforced to accept the door. Operation shall be manual with a chain 

hoist. The curtain shall be formed of 22-gauge steel interlocking slats with end 

locks and wind locks designed for a wind loading of 20 psf. Torsion springs shall  

be mounted on a solid torsion rod, which is attached to an exterior mounted spring 

tension adjustment wheel. A 24-gauge steel hood shall be provided with a weather 

seal to protect the assembly. Steel brackets shall be installed to the interior face of 

the wall with expansion anchors which enclose and support the counterbalance 

assembly with sealed bearings. Steel curtain guides are mounted to the brackets. 

The curtain, bottom bar, brackets, guides, hood, pipe and chain shall be galvanized. 

Provide with locking device. Size, quantity and location of vehicle door(s) shall be 

as shown on the Drawings. 
 

G. Tank Openings 

1. Floor - Provide a 30 in. diameter manhole through the tank floor. The manhole shall 

be operable from a ladder located on the upper platform and shall be designed to 

withstand the pressure of the tank contents without leakage. The manhole assembly 

shall include a stainless steel hand wheel operator and threaded components. 

2. Roof - Provide two 30 in. square weather proof access hatches on the roof of the 

tank. One hatch shall allow egress from the access tube to the roof. The second 

hatch, located adjacent to the first, shall allow access to the interior of the tank via 

the ladder mounted on the exterior of the access tube. The opening shall have a 

minimum 4 in. curb. Provide aluminum covers with a 2 in. down turned edge, 

stainless steel hardware, hold open arm and a locking mechanism. 
 

H. Access Tube 

1. Provide a minimum 48 in. diameter centrally located access tube through the steel 

tank to provide access to the tank roof from the upper walkway platform. The 

access tube shall incorporate a 2 in. by 2 in. channel to collect condensation that 

may form on the interior surface. A flexible 3/4 in. PVC hose complete with 

backflow preventer shall drain the channel to the overflow pipe. 
 

I. Roof Railing 

1. A 42 in. high roof handrail shall be provided to enclose all centrally located roof 

accessories. The roof railing shall be a minimum of 18 ft. in diameter. 
 

J. Rigging Access 

1. Provide a 24 in. x 36 in. opening at the top of the support wall. This opening shall 

be accessible from a platform and shall provide access to the exterior rigging rail 

located at the tank/support wall intersection. The access opening shall be provided 

with a hinged stainless steel cover or a removable vent in accordance with 

Paragraph 2.06.M.2. 
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2. A minimum 24 in. diameter opening shall be provided on the tank roof to provide 

access to the tank interior rigging rail. 
 

K. Rigging Rails 

1. Provide permanently installed rigging rails suitable for rolling trolleys at the 

interior of the tank at the wall/roof and access tube/roof connections. Provide an 

exterior rigging rail at the base of the tank adjacent to the support structure. 
 

L. Piping 

1. Inlet/Outlet Pipe - Provide a 16-inch diameter inlet/outlet pipe that extends from  

the base of the support structure to the tank floor elevation. Provide a minimum 6 

in. high removable silt stop where the inlet/outlet pipe enters the tank. The bottom 

capacity level of the tank's operating range shall be at or above the elevation of the 

top of the silt stop. Pipe material within the support structure shall be Schedule 10S 

Type 304L stainless steel. Piping below the grade slab shall be flanged cement  

lined ductile iron suitably restrained to prevent movement. 

a. The inlet/outlet pipe shall be designed to support all related static and dynamic 

loads. Suitable galvanized steel brackets, guides and hangers shall be provided 

on the support wall and tank floor at intervals not exceeding 20 feet. 

b. The inlet/outlet pipe shall be designed and constructed to accommodate any 

differential movement caused by settlement and by thermal expansion and 

contraction over the range of extreme temperature differences expected for the 

support wall and pipe. The required flexibility shall be provided by an 

expansion joint located near grade in the vertical section of pipe. 

2. Overflow Pipe - Provide a 12-inch diameter overflow. The top of the overflow shall 

be located within the tank at the overflow elevation. It shall run vertically beside the 

central access tube and extend through the tank floor, at which point it shall   turn 

90° and run under the tank floor to the support wall. This horizontal run shall be 

sloped to drain. The pipe shall then turn 90° and run vertically beside the   support 

wall to grade. A base elbow shall direct the overflow through the support wall, 

where the pipe shall be terminated with a flap valve. Pipe material within the 

support structure shall be Type 304L (minimum 11 gauge) stainless steel. If the top 

of overflow is located above top capacity level, the tank shall be designed for the 

additional capacity provided by the difference. 

a. The entrance to the overflow pipe shall be designed for the maximum inlet flow 

rate specified in Paragraph 1.5B. The design shall be based on the water level 

cresting within 6 in. above the overflow elevation. A conical weir shall be 

provided if the entrance capacity of the overflow pipe diameter is not adequate. 

A vortex prevention device shall be used. 

b. The overflow shall be designed to support all related static and dynamic loads. 

Suitable galvanized steel brackets, guides and hangers shall be provided on the 

support wall and tank floor at intervals not exceeding 20 ft. The overflow pipe 

and weir section within the tank shall be carbon steel and supported by the 

central access tube. 

c. The overflow pipe shall be designed and constructed to accommodate any 

differential movement caused by settlement and by thermal expansion and 
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contraction over the range of extreme temperature differences expected for the 

support wall and pipe. A layout with sufficient upper offset to accommodate 

differential movement is acceptable. If this method is not applicable, the 

required flexibility shall be provided by an expansion joint located near grade 

in the vertical section of pipe. 

d. The overflow pipe shall penetrate the support wall approximately 1 ft. above 

grade and discharge through a flap valve onto a 4 ft. wide x 9 ft. concrete 

splash pad. 

3. Stainless Steel Requirements - Pipe and fittings shall be Type 304L stainless steel 

fabricated from material meeting the requirements of ASTM A-240. Fabrication, 

inspection, testing, marking and certification of pipe and fittings shall be in 

accordance with ASTM A-778 and A-774 respectively. All fittings less than 18 

inches shall be smooth flow, fittings larger than 18 inches may be of five section 

mitre construction. Backing flanges shall be in accordance with ASTM A285-C 

drilled to ANSI B16.5 Class 150. Pipe, fittings and welds shall be cleaned and 

passivated. 

a. Pipe, fittings and flange thickness shall be in accordance with the 

manufacturers certified pressure rating for the applicable service pressures. 

The design pressure rating shall be minimum 125 psi for piping located within 

closed or valve sections. 

4. Tank Drain – A tank drain shall be provided to completely drain the tank contents if 

the inlet/outlet pipe does not intersect the low point of the tank. A 4-inch drain pipe 

located at the low point of the tank floor shall be fitted with a threaded plug and tee 

handle. 
 

M. Ventilation 

1. Tank Ventilation - A tank vent shall be provided, located centrally on the tank roof 

above the maximum weir crest elevation. It shall consist of stainless steel or 

aluminum components, including a support frame, screened area and cap. The 

support shall be fastened to a flanged opening in the tank roof. The vent cap shall 

be provided with sufficient overhang to prevent the entrance of wind driven debris 

and precipitation. A minimum of 4 in. shall be provided between the roof surface 

and the vent cap. 

a. The tank vent shall have an intake and relief capacity sized to prevent 

excessive pressure differential during the maximum flow rate of water, either 

entering or leaving the tank. The overflow pipe will not be considered as a 

vent. The maximum flow rate of water entering the tank is specified in 

Paragraph 1.5B. The maximum flow rate of water exiting the tank shall be 

calculated assuming a break in the inlet/outlet at grade when the tank is full. 

The vent shall be provided with an insect screen. Vent capacity shall be 

determined based on open area provided by the screen. 

b. In addition to the tank vent, a pressure/vacuum relief mechanism shall be 

provided that will operate in the event of vent failure. The mechanism shall be 

designed to return automatically to its original position after operation. The 

pressure/vacuum relief mechanism shall be located on the tank roof above the 

maximum weir crest elevation, and may be incorporated in the vent assembly. 
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2. Support Structure Ventilation - Ventilation within the support structure shall 

comply with the governing building code requirements, based on occupancy 

classification. As a minimum, one louvered vent shall be provided at the top of the 

support wall. This vent shall be accessible from the upper platform and may also be 

designed to provide access to the exterior rigging rails located at the tank/support 

wall intersection. Vents shall be accessible from the interior ladders, platforms or 

floors provided. Vents shall be stainless steel or aluminum and provided with a 

removable insect screen. 
 

N. Interior Floors 

1. Slab on Grade - Provide a 6 in. thick, 3500 psi concrete floor slab in the base of the 

support structure. The slab shall be supported on compacted granular fill and shall 

be reinforced with #4 reinforcing steel at 12 in. centers each way. Provide 1/2 in. 

expansion joint between floor slab and support wall and at pipes and supports that 

extend through the floor. Place cap strip and sealant over the expansion joint. The 

slab shall be sloped at 0.5% toward the truck door for drainage. 

2. Structural Floor – Provide a composite construction structural floor located 16.5 ft. 

above the slab on grade (top of intermediate floor at El. 24.00 per the Drawings). 

The structural floor shall be of mezzanine type covering half the tank base diameter 

as shown on the Drawings. The design shall comply with the applicable 

requirements of AISC S335. It shall be designed to support the CMU electrical 

room shown on the Drawings and for a minimum uniform live load of 125 psf. The 

floor shall consist of a concrete slab supported by a galvanized formed steel deck 

and galvanized steel girders. 

a. The structural floor shall be a clear span design supported entirely by the 

concrete support wall. All loads transferred from the structural floor to the 

support wall shall be considered in the design. The wall shall be strengthened 

as required in the vicinity of connections causing point load or eccentric 

conditions. Loads transferred from the structural floors to the foundation shall 

be considered in the design of the foundation. 

b. Unless structural floor and supports are isolated from the wall, loads on the 

wall caused by thermal stresses in these members shall be considered. An 

analysis of the lateral loading condition shall be performed and the wall 

strengthened accordingly. 

c. Provide a galvanized steel access stairway adjacent to the support wall. Access 

openings through the structural floor and the edge of the mezzanine shall be 

protected with 42 in. high galvanized steel handrails. Stairways shall not land 

within the projection of the Overhead Vehicle Door on the base slab so that 

access through the vehicle door is not impacted by the stairway. 
 

O. Level Monitoring 

1. General - Provide three 3/4 in. couplings welded to the inlet/outlet pipe 5 ft. above 

grade. Each coupling shall be provided with a stainless steel nipple and an isolation 

valve. 
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2. Pressure Gauge - Provide a pressure gauge in accordance with ASME B40.1 Grade 

2A. The dial shall be 4 1/2 in. diameter with black markings on white background. 

Pressure range is 0-100 psi. 
 

P. Lightning Protection 

1. Provide a lightning protection system for the elevated tank structure and any roof 

mounted equipment that may be damaged by lightning. 

2. Minimum requirements include two 28 strand by 14 gauge copper conductors 

bonded to the steel tank 180 degrees apart. The conductors shall be fastened to the 

interior support wall at 3 foot minimum spacing, and shall terminate with buried 

5/8 inch diameter by 8 foot long copper clad ground rods. 

3. Lightning protection for obstruction lights shall consist of an air terminal mounted 

on the support and formed to fit around the fixture. The 1/2 inch diameter copper air 

terminal shall extend a minimum of 10 inches above the light fixture and shall 

connect to a copper conductor that terminates in a bonding plate secured to the tank 

roof. 

Q. AWWA Butterfly Valves for Clear Water Service 

1. Butterfly valves and operators up to 72-in diameter shall conform to AWWA 

C504, Class B, except as specified herein. Manufacturer shall submit an affidavit 

of compliance stating that valves have been manufactured and tested in accordance 

with AWWA C504 and specifically listing all exceptions. Valves shall have a 

minimum 150 psi pressure rating or higher and be manufactured by M&H; 

Dezurik; Val-Matic; Henry Pratt; or equal. 

2. Butterfly valves for above grade service shall be flanged end with face to face 

dimensions in accordance with Table 2 of AWWA C504 for short-body valve. 

Valves for dead end shut off service shall be flanged type. 

3. Valve seats shall be full resilient seats retained in body or on disc edge in 

accordance with AWWA C504. Valve discs shall be constructed of cast iron, 

ASTM A 48, Class 40; Ni-resist, ASTM A 436, Type 1; or ductile iron, ASTM A 

536, Grade 65-45-12. 

a. When resilient seats are attached to body, discs shall have Type 316 stainless 

steel seating edges. When resilient seat is attached to disc, it shall be fastened 

with a one piece Type 316 stainless steel retaining ring, Type 316 stainless 

steel Nylock set screws and a mating Type 316 stainless steel ring shall be 

installed in valve body. Resilient seats shall be EPDM. Seats shall be fully 

adjustable and replaceable with valves in place using no special tools. 

4. Valve body shall be constructed of close grain cast iron per ASTM A 126, Class B 

with integrally cast hubs for shaft bearing housings of through boss-type. 

Permanently self-lubricating body bushings shall be provided and shall be sized to 

withstand bearing loads. Stuffing box of liberal dimensions shall be provided at 

operator end of vane shaft. 

a. Packing shall be of self-compensating V-type. A sealing element utilizing O-

rings shall also be acceptable for up to and including 24-in valves. Over 24-in, 

pull down seals using a square braid of graphite fiber is an acceptable alternate. 

b. Packing shall be held in place by a bolted corrosion resistant retainer plate or 

gland; retainer clips are not acceptable. Valves 30-in or larger shall use a 

stuffing box with follower gland. 
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c. Replacement of seals, for all size butterfly valves, shall not require removal of 

valve from the line. In addition, adjustment or replacement of seals on valves 

of 30-in or larger shall not require disturbing any part of valve or operator 

assembly, except any packing follower gland. 

5. Valve shaft shall be of Type 316 stainless steel and designed for both torsional and 

shearing stresses when valve is operated under its greatest dynamic or seating 

torque. No reductions of shaft diameter will be allowed except at operator 

connection. Any reduction shall have a full radius fillet. 

6. Butterfly valve actuator shall conform to requirements of AWWA C504, insofar as 

applicable and as specified herein. Gearing for actuators where required shall be 

totally enclosed in a gear case in accordance with AWWA C504. Actuators shall 

have permanent indicators with raised or engraved marks to show position of valve 

disc. 
 

2.7 ELECTRICAL AND LIGHTING 

1. Electrical work shall be in accordance with Division 16 

2. Obstruction lighting shall be provided in accordance with FAA standards. The 

obstruction light shall be centrally located on the roof of the tank above all 

permanent installations. It shall be a steady burning, dual fixture type with a lamp- 

out relay switch. The fixture shall be weather sealed, corrosion resistant, with 

aluminum base and housing. Red globes with 116-watt clear traffic signal lamps 

rated at 8,000 hour life shall be provided. A pilot light located near the electrical 

panel shall be provided to indicate when the primary bulb has failed. 
 

2.8 STEEL TANK PAINTING 

1.  Refer to Division 09 for tank coatings. Galvanized, stainless steel and concrete 

surfaces are not coated. 
 

2.9 SOURCE QUALITY CONTROL 
 

A. Tests 

1. Review mill test certifications of all steel plate, structural components and 

reinforcement to ensure compliance with specification requirements. 
 

B. Inspections 

1. Provide inspection of shop fabricated components in accordance with AWWA 

D107, Section 9, “Inspection and Testing”. 
 

PART 3 - EXECUTION 
 

3.1 FOUNDATION 
 

A. Excavation 
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1. The foundation bearing surface and excavation shall be inspected by a 

representative of the geotechnical engineer prior to foundation construction. 

Verification of the applicable design and construction recommendations is 

required. The geotechnical engineer shall be retained by the Contractor. After 

verification of the foundation bearing surface, provide a 2 in. thick concrete 

working slab within the lower excavation limits. Grade the site to prevent runoff 

from entering the excavation. 
 

B. Concrete Construction 

1. For shallow foundations, reinforcement placed adjacent to a concrete working slab 

shall have a 2 in. minimum cover, and shall be supported by precast concrete block, 

metal or plastic bar supports. 

2. The sides of foundations shall be formed using any suitable system conforming to 

ACI 318. Earth cuts shall not be used as forms for vertical surfaces. Forms shall be 

provided on top sloping surfaces steeper than 2.5 horizontal to 1 vertical. Straight 

form panels may be used to form circular foundation shapes. The minimum design 

radius shall be maintained at all sections. 
 

C. Finish 

1. Formed surfaces shall have a smooth form finish when exposed and a rough form 

finish when not exposed. 

2. Unformed surfaces shall have a troweled finish when exposed and floated finish 

when not exposed. 
 

3.2 CONCRETE SUPPORT STRUCTURE 
 

A. Architectural Concrete Construction 

1. The exposed exterior surface of the concrete support wall is designated 

architectural concrete. The concrete and formwork requirements of this section 

shall be strictly enforced to ensure concrete of the highest practicable architectural 

standard. Formwork design, installation and removal shall comply with the 

minimum requirements of ACI 318, ACI 117 and the applicable requirements of 

ACI 347, except as modified by this Section. 

2. Attention shall be given to ensure the same concrete design mix is used throughout 

the support wall. The proportion, type and source of cement and aggregates shall 

not be changed. Uniform moisture content and placing consistency shall be 

maintained. 

3. Placement is crucial to achieving architectural concrete. All wall concrete shall be 

placed vertically and directly inside the reinforcement cage with drop chutes to 

prevent form splatter and the resulting surface finish variations. Placement methods 

that introduce concrete horizontally through wall reinforcement are strictly 

prohibited. 

4. Support wall reinforcement shall be installed with plastic supports. Maximum 

spacing of supports for welded wire fabric shall be 5 ft. centers, horizontal and 

vertically. Forming systems shall be designed with the provision of ties and bracing 

such that concrete components conform to the correct dimensions, shape, alignment 

and elevation. Embedded items shall be properly positioned and secured. Form 
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surfaces shall be thoroughly cleaned of concrete residue and coated with a release 

agent prior to placing reinforcement. Do not allow excessive release agent to 

accumulate on the form surface. Steel forms shall be coated with a non-staining, 

rust preventative form oil or otherwise protected. Steel formwork with rust stains 

and damaged surfaces shall not be used. 

5. Support wall concreting shall incorporate segmented placement procedures. 

Temporary vertical bulkheads shall divide the wall pour into segments 

corresponding to a single truckload of concrete. The bulkheads shall be located at 

rustications, braced rigid and tight to maintain vertical alignment under concrete 

load. Wall segment concrete shall be placed vertically and continuously to full form 

height from a single truck load of concrete. Vertical pour rate shall be a minimum 

of 15 feet per hour. Placement from multiple loads is not permitted. Temporary 

bulkheads shall not be removed until adjacent concrete is placed. 

6. The forming system for the pedestal wall shall be fully engineered and detailed   

with procedures to meet the increased demands of architectural concrete. The 

support wall shall be constructed with a jump form process using form segments 

prefabricated to match the wall curvature. Concrete pour height shall be a minimum 

of 6 ft. and a maximum of 10 ft. Form panels shall be designed for lateral pressures 

associated with full height plastic concrete head and eccentric loads resulting from 

the segmented wall pour procedure. 

7. Form panels shall extend the full height of the concrete pour using only vertical 

panel joints. Form system shall be designed to lap and be secured to the previous 

wall pour. The space between the form and the previous pour shall be sealed to 

prevent grout leakage. Wall forms shall incorporate a positive means of adjustment 

to maintain dimensional tolerances specified. Wall forms shall be adjusted for 

vertical plumb and circularity and locked into position with through wall form ties 

prior to concrete placement. Working platforms that allow safe access for 

inspection and concrete placement shall be provided. Form surfaces shall be steel, 

plastic or fiberglass coated material. 

8. The form system shall incorporate a uniform pattern of vertical and horizontal 

rustications to provide architectural relief to the exterior wall surface. Rustication 

strips shall be sealed to the form face to eliminate the grout leakage that results in 

broken corners, color variations and rock pockets. Broken edges and chamfers will 

not be accepted. All construction joints and panel joints shall be located in 

rustications. Vertical panel joints shall be sealed using closures which combine 

with the form pattern to eliminate grout leakage and panel joint lines. All joints 

shall be grout tight. The vertical and horizontal rustications shall be proportioned 

and combined to impart a symmetrical architectural pattern to the completed 

structure. Form ties shall be located in a uniform pattern. No architectural form 

treatment is required on the interior surface. 

9. Wall forms shall not be disturbed or removed until the concrete has attained 

sufficient strength to prevent forming operations or environmental loads from 

causing surface damage or excessive stress. Support wall concreting operations 

shall occur a maximum of once per day. Forms are to be removed and the concrete 

finish inspected prior to the subsequent placement of the next wall pour. Multiple 

form movements and concrete placements within a day are not permitted Form 
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removal shall be based on early age concrete strength testing. The minimum 

concrete strength shall be established by the Contractor, based on an analysis of 

stress at critical stages throughout the forming and concrete operations. Early age 

concrete testing shall be in accordance with ACI 228.1R-95. Pull Out testing in 

accordance with ASTM C 900-99, Maturity Method testing in accordance with 

ASTM C 1074-93, or field cured cylinders compressive strength tested in 

accordance with ASTM C 172 are the acceptable methods to determine early 

concrete strength. 

10. The structural floor system shall be designed to support all temporary construction 

loads. Adequate shoring and bracing shall be provided to transfer loads without 

appreciable movements. Shoring and forms for the structural dome slab shall 

remain in place until the concrete has gained sufficient strength to carry the floor 

weight without damaging deflections. A system of precast segments, concreted and 

structurally tied together can be used in lieu of cast in place. 

11. In periods of cold weather as defined by ACI 306, concrete surfaces shall be 

protected in accordance with recommendations until the component attains 35% of 

the specified compressive strength. At this time, protection may be removed subject 

to the allowable temperature differential. A reasonable temperature differential   

shall be defined, based on component thickness and restraint conditions. 
 

B. Finish 

1. Provide a smooth form finish without rub for the interior and exterior support wall. 

Tie holes shall be plugged using grout on the interior and manufactured plugs on 

the exterior which match the color of the cured concrete as closely as possible. 

Provide a light sandblast to the exposed exterior concrete support wall surface. 
 

C. Dimensional Tolerances 

1. Support structure concrete construction shall conform to the following: 

a. Variation in thickness: 

1) Wall -3.0% to +5.0% 

2) Dome -6.0% to +10% 

3) Slab floor -3.0% to +5.0% 

b. Support wall variation from plumb: 

1) in any 10 feet of height 1 inch 

2) in any 50 feet of height 2 inch 

3) maximum in total height 3 inches 

c. Support wall diameter variation 0.4% (not to exceed 3 inches) 

d. Dome floor radius variation 1.0% 

e. Level alignment variation: 

1) from specified elevation 1 inch 

2) from horizontal plane 1/2 inch 

f. Offset between adjacent pieces of formwork: 

1) exterior exposed surfaces 1/8 inch 

2) interior exposed surfaces 1/4 inch 
 

D. Mock Up Panel 
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1. A mock up panel shall be constructed using the proposed form surface and 

concrete. Minimum size will be 4 ft wide by 6 ft high. This panel shall be agreed 

upon by the Contractor and Engineer as the reference standard with which to judge 

surface quality, appearance and uniformity of texture and color for each individual 

lift. 

2. Review and acceptance of formed concrete surface must be made immediately upon 

form removal. Succeeding pours shall not be placed until the most recent wall pour 

has been stripped and the form surface approved. The Engineer shall not delay the 

Contractor by lack of attendance. Non-attendance by the Engineer or designated 

representative will be understood to mean acceptance. The Contractor shall be 

responsible to inform the Engineer as to pour schedule. 

3. Concrete with surface defects exceeding limitations specified herein or not meeting 

the standard represented by the mock-up panel shall be repaired to meet that 

standard. 
 

3.3 STEEL TANK 
 

A. Welding 

1. Welding procedures and general welding requirements shall be in accordance with 

AWWA D107, Section 9.5, "Welding". 

2. No structural welding is permitted to any steel embedded in hardened concrete, 

unless the weld is at least 2 ft. from the embedment interface. 

3. Grinding of weld contour shall approximate Condition "D" of NACE Standard 

RP0178. 
 

B. Fabrication 

1. Layout, cutting, forming, edge preparation and workmanship for steel tank 

components and fabrications shall be in accordance with AWWA D107, Section 

5.4, "Fabrication and Construction Requirements". 
 

C. Tank Erection 

1. Steel tank erection procedures and general requirements shall be in accordance with 

AWWA D107, Section 5.4, "Fabrication and Construction Requirements". 
 

D. Tolerances 

1. Steel tank tolerances shall be in accordance with the requirements of API 650, 

Section 5.5. 

2. Steel cone shall be constructed to the following tolerance. The deviation from the 

theoretical conical surface shall not exceed 0.032 √RT, when measured in the radial 

direction over length 4√RT, where R is the radius normal to the plate surface at the 

point of consideration, and T is the plate thickness. 
 

3.4 FIELD QUALITY CONTROL 
 

A. Concrete Testing and Inspection 

1. The evaluation and acceptance of concrete shall be in accordance with Section 

01410 – Testing Laboratory Services. 
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2. The support wall radius, plumb and thickness shall be verified for each concrete lift 

at all vertical form panel joints and at a minimum of 60 degree intervals. Vertical 

alignment and radius shall be checked using a visible beam laser. Measurement 

shall be made to the outside form surface. A log of the measurements and an 

inspection report certified by the tank designer shall be provided to the Owner at 

project completion. 
 

B. Steel Tank Testing & Inspection 

1. Inspection procedures for the steel tank shall be in accordance with AWWA D107, 

Section 9, "Inspection and Testing". Radiographic inspection of full penetration 

butt-welded joints shall be made by an independent inspection company retained by 

the Contractor. 

2. Erection tolerance of the steel cone in the radial direction shall be measured. 

Provide field measurements at 30 degree intervals. 

3. Weld joints of plate over the structural concrete floor shall be tested for leaks by 

vacuum box / soap solution testing, or equivalent method prior to grouting. 
 

3.5 CLEANING 
 

A. Site 

1. The project site shall be kept in a clean and safe condition at all times. The 

Contractor shall remove all construction equipment and debris at project 

completion. 
 

B. Tank Disinfection 

1. Water and sufficient pressure for flushing, cleaning, initial testing and disinfection 

shall be supplied by the Owner at no cost to the Contractor. Disinfection shall be in 

accordance with AWWA C652. Tank leakage test shall be performed during 

disinfection. 

 
END OF SECTION 
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SECTION 16290 

SURGE PROTECTION DEVICES 

 

PART 1 G E N E R A L 

 

 SCOPE OF WORK 

 
A. Scope: 

 
1. CONTRACTOR shall provide all labor, materials, equipment and incidentals 

as shown, specified and required to furnish and install surge protective devices 

(SPDs) in the MCC/power panel, control panels and field devices. 

 

2. Provide surge protection devices to protect field instruments and equipment 

from the effects of transient surges caused by lightning and other electrical 

sources. 

 

3. SPDs shall be installed at the following locations: 

 

a. On 480 VAC power and neutral connections at the MCC or power panels. 

 

b. On 120 VAC, 60Hz power connections to control panels. 

 

c. On all analog signals at the control panel. Include surge protection at 24 

VDC loop powered field instruments for wiring distances greater than 75 

feet from the control panel. Include surge protection on all four-wire, 120 

VAC field instruments. 

 

d. On all discrete signals that have portions of interconnecting wiring located 

outside of protected buildings. 

 

e. On all copper data lines that have portions of interconnecting wiring 

located outside of protected buildings. 

 
B. Related Sections: 

 

1. Division 13: Instrumentation. 

 

2. Division 16: Electrical. 
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 QUALITY ASSURANCE 

 
A. Standards, Codes and Regulations: 

 

1. Surge protective devices and the installation and interconnection of the 

devices shall comply with applicable provisions of the following standards, 

codes and regulations: 

 

National Fire Protection Association 79, Annex “D” Standards, (NFPA). 

 

a. On 480 VAC power and neutral connections at the MCC or power panels. 

 

b. On 120 VAC, 60Hz power connections to control panels. 

 

c. On all analog signals at the control panel. Include surge protection at 24 

VDC loop powered field instruments for wiring distances greater than 75 

feet from the control panel. Include surge protection on all four-wire, 120 

VAC field instruments. 

 

d. On all discrete signals that have portions of interconnecting wiring located 

outside of protected buildings. 

 

e. On all copper data lines that have portions of interconnecting wiring 

located outside of protected buildings. 

 

PART 2 P R O D U C T S 

 

 SPD - GENERAL 

 
A. Connect and ground in accordance with surge protection device manufacturer’s 

instructions. SPDs shall use a separate path to building ground; the equipment 
safety ground is not to be used as a transient ground path. 

 
B. SPDs shall be installed as close as practical to the protected equipment, panel, or 

switchboards to minimize connecting wire lead lengths. 
 

C. All control panel SPDs shall be DIN-rail mountable and capable of being 
monitored by direct visual means and have remote indication for fault indication 
to a local monitoring and control system. 

 
D. All control panel SPDs shall be pluggable for easy removal to facilitate testing to 

ensure proper protection levels. Removal shall not disrupt operation of protected 
circuits. 

 
E. MOV based suppression products rated for use above 110 VAC, 60Hz, 95 percent 

humidity, shall incorporate a thermally sensitive device to remove the metal oxide 
varistor (MOV) from service should the event of severe overheating occur. 
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F. The surge protection devices shall be used as the interface terminal blocks when 

applicable. 
 

 

 SPD - 480 VAC POWER 

 
A. General:  Provide surge protection for 3-phase 480 VAC wye power connections. 

Include circuit breaker in series with each device to facilitate device removal and 
testing. 

 
B. Features: 

 
1. Suppression: Metal oxide varistors (MOVs) and gas-filled surge arresters. 

 

2. Protection level Up (core-neutral): ≤ 1.6 kV. 

 

3. Protection level Up (core-ground): ≤ 1.75 kV. 

 

4. Protection level Up (neutral-ground): ≤1.5 kV. 

 

5. Nominal discharge surge current (8/20 µs): 20 kA. 

 

6. Maximum discharge surge current (8/20 µs): 40 kA. 

 

7. Response time (core-neutral): ≤ 25 ns. 

 

8. Response time (core-ground): ≤ 100 ns. 

 

9. Operating temperature of -40 ºC to 80 ºC. 

 
C. Product and manufacturer: 

 

1. Phoenix Contact, VAL-MS 320/3+1. 

 

2. Erico, TDS350TT277 

 

3. Dehn, DG MU 3PY 480 4W+G 

 

4. Or approved equal. 

 

 SPD - 120 VAC POWER 

 
A. General:  Provide modular, pluggable surge protective device of the incoming 

power feed to the control panel. 
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B. Features: 
 

1. Suppression: Metal oxide varistors (MOVs) and gas-filled surge arresters. 

 

2. Maximum Continuous Operating Voltage: 150V. 

 

3. Nominal load current In: 26 A. 

 

4. Protection level Up (L-N): 620 V. 

 

5. Protection level Up (L-PE): 850 V. 

 

6. Protection level Up (N-PE): 850 V. 

 

7. Nominal discharge surge current (8/20 µs): 2.5 kA. 

 

8. Response time: < 25 ns (L-N) 

 

9. Operating temperature of -40 ºC to 85 ºC. 

 
C. Product and manufacturer: 

 

1. Phoenix Contact, MAINS-PLUGTRAB PT 2-PE/S-120AC-ST. 

 

2. Erico, TDS1301TR150  

 

3. Dehn, DR M 2P 150 

 

4. Or approved equal. 

 

 

 SPD – 24 VDC ANALOG – CONTROL PANEL 

 
A. General:  Surge protection device (SPD) at the control panel for 24 VDC power 

connections to field instruments.  SPD shall be pluggable, modular and able to be 
tested. 

 
B. Features: 

 

1. Suppression: Gas-filled surge arrester and silicon avalanche diode. 

 

2. Maximum Continuous Operating Voltage: 28 VDC. 

 

3. Nominal current In: 450 mA. 

 

4. Protection level Up (core-core): ≤ 70 V (1 kV/500 A). 
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5. Protection level Up (core-ground): ≤ 450 V (1 kV/5 kA). 

 

6. Resistance per path: 2.2 ohms. 

 

7. Nominal discharge surge current (8/20 µs): 10 kA. 

 

8. Total surge current (8/20 µs): 20 kA. 

 

9. Response time (core-core): ≤ 1 ns  

 

10. Response time (core-ground): ≤ 100 ns  

 

11. Capable of being monitored by head-end module and LED indicators for 

status. 

 

12. Operating temperature of -40 ºC to 85 ºC. 

 
C. Monitoring Module Features: 

 

1. Communicate status and provide power to SPD LEDs via TBUS connector on 

DIN rail. 

 

2. Nominal Operating Voltage: 28 VDC (20 VDC – 30 VDC). 

 

3. Provide two NC contacts for status of overload and performance limit reached 

of connected SPDs. 

 

4. Capable of monitoring status of 28 SPDs. 

 

5. Provide ON/OFF switch for SPD LED lights.  

 
D. Product and manufacturer: 

 

1. Phoenix Contact, MCR-PLUGTRAB PT 1x2-24DC-ST. 

 

2. Erico, UTB30SP 

 

3. Dehn, BXT ML4 BE 24  

 

4. Or approved equal. 
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 SPD – DISCRETE SURGE PROTECTION – 24 VDC 

 
A. General: Surge protection at the control panel for 24 VDC discrete signal 

connections. SPD shall be pluggable, modular and able to be tested. 
 
B. Features: 

 

1. Suppression: Gas-filled surge arrester and silicon avalanche diode. 

 

2. Maximum Continuous Operating Voltage: 28 VDC. 

 

3. Nominal current In: 300 mA. 

 

4. Protection level Up (core-ground): ≤ 60 V (1 kV/500 A) 

 

5. Resistance in series: 4.7 ohms. 

 

6. Nominal discharge surge current (8/20 µs): 10 kA. 

 

7. Total surge current (8/20 µs): 20 kA. 

 

8. Response time (core-ground): ≤ 1 ns  

 

9. Operating temperature of -40 ºC to 85 ºC. 

 

10. Capable of being monitored by head-end module and LED indicators for 

status. 

 
C. Monitoring Module Features: 

 

1. Communicate status and provide power to SPD LEDs via TBUS connector on 

DIN rail.  

 

2. Nominal Operating Voltage: 28 VDC (20 VDC – 30 VDC). 

 

3. Provide two NC contacts for status of overload and performance limit reached 

of connected SPDs. 

 

4. Capable of monitoring status of 28 SPDs. 

 

5. Provide ON/OFF switch for SPD LED lights.  

 
D. Product and manufacturer: 

 

1. Phoenix Contact, MCR-PLUGTRAB PT 2x1-24DC-ST 
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2. Erico, UTB30SP 

 

3. Dehn, BXT ML4 BD 24 

 

4. Or approved equal. 

 

 SPD – DISCRETE SURGE PROTECTION – 120 VAC 

 
A. General: Surge protection at the control panel for 120 VAC discrete signal 

connections. SPD shall be pluggable, modular and able to be tested. 
 

B. Features: 
 

1. Suppression: Metal oxide varistors. 

 

2. Maximum Continuous Operating Voltage: 150 VAC. 

 

3. Nominal current In: 26 amps. 

 

4. Protection level Up (Core-ground): ≤ 550 V. 

 

5. Nominal discharge surge current (8/20 µs): 2.5 kA. 

 

6. Total surge current (8/20 µs): 5 kA. 

 

7. Response time (core-ground): ≤ 25 ns  

 

8. Operating temperature of -40 ºC to 85 ºC. 

 
C. Product and manufacturer: 

 

1. Phoenix Contact, MCR-PLUGTRAB PT 2x1VA-120AC-ST. 

 

2. Erico, UTB110DP 

 

3. Dehn, BXT ML4 BE 180 

 

4. Or approved equal. 

 

 SPD – 24 VDC POWER/ANALOG – FIELD DEVICE 

 
A. General:  Surge protection at the field device for 24 VDC power connections. 
 
B. Features: 

 

1. Suppression: Gas-filled surge arrester and silicon avalanche diode. 
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2. Maximum Continuous Operating Voltage: 36 VDC. 

 

3. Nominal current In: 450 mA. 

 

4. Protection level Up (core-core): ≤65 V. 

 

5. Protection level Up (core-ground): ≤ 1.2 kV (C2- 10 kV/5 kA). 

 

6. Nominal discharge surge current (8/20 µs) (core-ground): 10 kA. 

 

7. Total surge current (8/20 µs): 20 kA. 

 

8. Core to core response time: < 1 ns. 

 

9. Core to ground response time: < 100 ns  

 

10. Operating temperature of -25 ºC to 80 ºC. 

 

11. Material and mounting: High grade steel with ½ inch NPT. 

 
C. Product and manufacturer: 

 

1. Phoenix Contact, SURGETRAB, S-PT-EX-24DC. 

 

2. Erico, RTP3034 

 

3. Dehn, BXT ML4 BE 36 

 

4. Or approved equal. 

 

 SPD – 120 VAC POWER/24 VDC SIGNAL – FIELD DEVICE 

 
A. General:  Surge protection at the field device to protect the 120 VAC power and 

24 VDC analog signal. Surge protection to be provided in a NEMA 4X enclosure. 
 
B. 120 VAC Power Surge Features: 

 

1. Suppression: Metal oxide varistors (MOVs) and gas-filled surge arresters. 

 

2. Maximum Continuous Operating Voltage: 150V. 

 

3. Nominal load current In: 26 A. 

 

4. Protection level Up (L-N): 620 V. 
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5. Protection level Up (L-PE): 850 V. 

 

6. Protection level Up (N-PE): 850 V. 

 

7. Nominal discharge surge current (8/20 µs): 2.5 kA. 

 

8. Response time: < 25 ns (L-N) 

 

9. Operating temperature of -40 ºC to 85 ºC. 

 
C. 24 VDC Signal Surge Features: 

 

1. Suppression: Gas-filled surge arrester and silicon avalanche diode. 

 

2. Maximum Continuous Operating Voltage: 28 VDC. 

 

3. Nominal current In: 450 mA. 

 

4. Protection level Up (core-core): ≤ 70 V. 

 

5. Protection level Up (core-ground): ≤ 450 V. 

 

6. Resistance per path: 2.2 ohms. 

 

7. Nominal discharge surge current (8/20 µs): 10 kA. 

 

8. Total surge current (8/20 µs): 20 kA. 

 

9. Response time (core-core): ≤1  ns  

 

10. Response time (core-ground): ≤ 100 ns  

 

11. Operating temperature of -40 ºC to 85 ºC. 

 
D. Product and manufacturer: 

 

1. Phoenix Contact, BOXTRAB – BXT-N4X 4-WIRE. 

 

2. Erico, MWE and TDS1301TR150 

 

3. Dehn, 999.990-01 

 

4. Or approved equal. 
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KGI SURGE PROTECTION DEVICES   

 ADDENDUM #2  SECTION 16290 – PAGE 10 

 

 SPD – DATA SURGE PROTECTION - ETHERNET 

 
A. General: Surge protection to protect CAT-5/6 Ethernet data signal. Provide 

attachment plug for DIN-rail mounting. Connection method to device by RJ45 
plug. 

 
B. Features: 

 

1. Suppression: Gas-filled surge arrester and diodes. 

 

2. Maximum Continuous Operating Voltage (core-ground): ≤ 180 VDC. 

 

3. Nominal current In: ≤ 1.5 A. 

 

4. Protection level Up (core-core): ≤ 9 V (1 kV/25A) 

 

5. Protection level Up (core-core): ≤ 100 V (1 kV/25A - PoE) 

 

6. Protection level Up (core-earth): ≤ 600 V. 

 

7. Nominal discharge surge current (8/20 µs) (core-ground): 2 kA, per signal 

pair. 

 

8. Total surge current (8/20 µs): 10 kA. 

 

9. Response time (core-core): ≤ 1 ns. 

 

10. Response time (core-ground): ≤ 100 ns  

 

11. Operating temperature of -40 ºC to 70 ºC. 
 
C. Product and manufacturer: 

 

1. Phoenix Contact, DT-LAN-CAT.6. 

 

2. Erico, LANRJ45C6 

 

3. Dehn, DPA M CLE RJ45B 48 

 

4. Or approved equal. 

 

 

2.10           SPD – DATA SURGE PROTECTION – RS-485 

 



GLO Work Order No. A576 BPSUD Elevated Water Storage Tank 

 

 

KGI SURGE PROTECTION DEVICES   

 ADDENDUM #2  SECTION 16290 – PAGE 11 

 

A. General: Surge protection to protect RS-485 connection. Provide attachment plug 
for DIN-rail mounting. Connection method to device by 9-position D-SUB 
connector. 

 
B. Features: 

 

1. Suppression: Gas-filled surge arrester and diodes. 

 

2. Maximum Continuous Operating Voltage: 12 VDC. 

 

3. Nominal current In: ≤ 380 mA. 

 

4. Protection level Up (core-core): ≤ 40 V (5 kA) 

 

5. Protection level Up (core-ground): ≤ 750 V (5 kA). 

 

6. Resistance in series: 3.3 ohms. 

 

7. Nominal discharge surge current (8/20 µs) (core-ground): ≤ 5 kA. 

 

8. Total surge current (8/20 µs): 10 kA. 

 

9. Response time (core-core): ≤ 100 ns. 

 

10. Response time (core-ground): ≤ 100 ns  

 

11. Operating temperature of -40 ºC to 85 ºC. 

 
C. Product and manufacturer: 

 

1. Phoenix Contact, DT-UFB-485/BS. 

 

2. Erico, DEPRS42299D 

 

3. Dehn, BXT ML4 BD HF 5 

 

4. Or approved equal. 

 

2.11          SPD – DEVICE TESTER 

 
A. General:  Provide device tester for pluggable surge protective devices in 

convenient carrying case. 

 

B. Features: 
 

1. Barcode scanner or keypad for entering information on SPD. 
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KGI SURGE PROTECTION DEVICES   

 ADDENDUM #2  SECTION 16290 – PAGE 12 

 

 

2. Operating Voltage: 100 – 240 VAC. 

 

3. Provide all test sockets for SPDs used on the project. 

 

4. Provides documentation of test results. 

 
C. Product and manufacturer: 

 

1. Phoenix Contact, CHECKMASTER. 

 

2. Erico, MGA TESTER 

 

3. Dehn, DRC LC M3+ 

 

4. Or approved equal. 

 

2.12           SPARE PARTS 

 
A. Provide the following control system network component spare parts: 
 

1. One per five of each type of surge protective device; minimum of one of each 

type of surge protective device. 

 

PART 3 E X E C U T I O N 

 

3.01 INSTALLATION 

 
A. The installation shall follow the SPD manufacturer’s recommended installation 

practices and comply with all applicable codes. 
 
B. Coordinate the installation of the surge protection device with the installation of 

the equipment being protected. The surge protection device shall be installed as 
close as practical to or within the equipment being protected. 

 
C. Conductor length between suppressor and connection point shall be as short and 

as straight as possible. 
 
D. Upon completion of installation, provide the services of a factory-certified local 

service technician to perform start-up testing. Record test results and compare to 
factory testing to confirm proper operation of equipment. Submit test results with 
operation and maintenance manuals. 

 
 

END OF SECTION 
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Inspection Report #1 
March 13, 2018 
“ Crystal Beach ” 

Bolivar Peninsula SUD 
   
 

STORAGE FACILITY INFORMATION: 
 

 

Date of Inspection: March 13, 2018 

Inspection Agent: Joshua Martin 

Tank Size: 250 Thousand Gallons 

Tank Type: Metal, Elevated 

Diameter: 35 ft., approximately 

Height: 120 ft., approximately 

Year Built: 1970 

Sediment Depth: 3 inches 

 
  

mailto:info@marcanunderwater.com
http://www.marcanunderwater.com/


MARCAN UNDERWATER SERVICES, LLC 
19011 Appletree Hill Ln 

Houston, TX  77084 

Office: (888) 568-4394   

Direct: (936) 404-9514 
info@marcanunderwater.com 

www.marcanunderwater.com 
 

 

Bolivar Peninsula SUD | Crystal Beach MARCAN UNDERWATER SERVICES, LLC  

Performed:  03/13/2018 Page 3 of 15 

EXTERIOR INSPECTION 

Intruder Fence: Exterior Plates: 
Is a fence present? Yes Condition: Good 

Height: 6’ 6” Corrosion: Thinning Paint, Staining 
Type: Barbed Wire, Chain Link Notes: -- 

Notes: --   

 
Manway Access Hatch: Foundation: 

Condition: Good Condition: Good 
How Many: 2 Type: Concrete 

Size: 24 in. Notes: -- 
Confined Space Label: No   

Corrosion: No   
Notes: --   

 
External Ladder: Water Level Indicator: 

Condition: Good Condition: Good 
Width: 15 in. Type: Pressure Gauge 

Cage Diameter: -- Operable: Yes 
Fall Protection? Yes Notes: -- 

Rung Shape: Round   
Diameter: 5/8 in.   
Corrosion: No   

Corrosion Amount: --   
Notes: --   

 

Overflow Pipe and Flapper: External Support Legs: 
Condition: Good Condition: Good 
Pipe Size: 8 in. Notes: -- 

Distance from the 
Ground to Pipe: 

 
1 ft. 

  

Flapper Size: 8 in. Facility Access Door: 
Does Flapper Seal: Yes Condition: N/A 

Notes: -- Type of Lock: -- 
  Notes: -- 

mailto:info@marcanunderwater.com
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EXTERIOR INSPECTION (cont.) 

Center Access Tube: Center Water Riser Pipe: 
Condition: N/A Condition: Good 

Notes: -- Corrosion: No 
  Notes: -- 

 

Catwalk: Ladder from Catwalk to Roof: 
Condition: Fair Condition: Good 

Aircraft Warning Lights: No Fall Protection: Yes 
How Many: -- Notes: -- 

Notes: --   
 

Roof Access Hatch: Aircraft Warning Lights: 
Condition: None Condition: Good 

Type of Lock: *Needs Replacement Number of Lights: 1 
Notes: Busted Lock Needs 

Replacement 
Operable: Operable 

  Notes: -- 
 

Roof Ventilation Structure: External Roof Plates: 
Condition: Good Condition: Good 

Type: Mushroom Thinning P/C: Yes 
Condition of Screen: Good Peeling P/C: No 

Quantity: 1 Corrosion: No 
Size: 12 in. Corrosion Weight: -- 

Notes: -- Notes: -- 
 

Anode Covers: Water Access Hatch: 
Condition: N/A Condition: Good 
Quantity: -- Quantity: 2 

Notes: -- Size: 24 in. 
  Type of Lock: Key 
  Hatch Material: Steel 
  Lock Need Repair? Yes 
  Confined Space Label: Yes 
  Notes: No corrosion 
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INTERIOR INSPECTION 

(Above the Water Line) 

Roof Plates: 
Condition: Good   

Condensation: Yes Amount: Moderate 
Corrosion: No Amount: -- 

Corrosion Around 
Support Beams: 

 
Yes 

  

Cracks: No   
Holes in Roof Plates: No Location/Size: -- 

Protective Coating Failure: No   
Notes: --   

 

Sidewall Plates: 
Condition: Good   

Condensation: Yes Amount: Light 
Corrosion: No Amount: -- 

Corrosion Around 
Support Braces: 

 
No 

  

Cracks: No   
Staining: Yes Amount: Light 

Notes: --   
 

Center Access Tube: Ladder: 
Condition: N/A Condition: Good 
Corrosion: -- Corrosion: Yes 

Corrosion Amount: -- Corrosion Amount: Light 
Notes: -- Corrosion Around Slider: N/A 

  Corrosion Around Cage: N/A 
  Fall Protection: No 
  Notes: -- 
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INTERIOR INSPECTION (cont.) 

(Above the Water Line) 

Overflow Pipe: 
Condition: Good   
Corrosion: Yes Corrosion Amount: Moderate 

Staining: Yes Staining Amount: Light 
Notes: --   

 

Overflow Flume: 
Condition: Good   
Corrosion: Yes Corrosion Amount: Moderate 

Notes: 2 x 2 square box   
 

Water Inlet: 
Condition: Good   
Corrosion: Yes Corrosion Amount: Moderate 

Staining: Yes Staining Amount: Moderate 
Notes: --   

 

Center Support Column: Water Level Float: 
Condition: N/A Condition: N/A 
Corrosion: -- Notes: -- 

Notes: --   
    

 

Water Level Indicator Probes: Cathodic Protection: 
Condition: N/A Condition: N/A 

Wires Tangled: -- Wires Tangled: -- 
Components in Position: -- Components in Position: -- 

System Intact: -- System Intact: -- 
Notes: -- Notes: -- 

 

  

mailto:info@marcanunderwater.com
http://www.marcanunderwater.com/


MARCAN UNDERWATER SERVICES, LLC 
19011 Appletree Hill Ln 

Houston, TX  77084 

Office: (888) 568-4394   

Direct: (936) 404-9514 
info@marcanunderwater.com 

www.marcanunderwater.com 
 

 

Bolivar Peninsula SUD | Crystal Beach MARCAN UNDERWATER SERVICES, LLC  

Performed:  03/13/2018 Page 7 of 15 

INTERIOR INSPECTION 

(Below the Water Line) 

Sidewall Plates: 
Condition: Good   
Corrosion: No Amount: -- 

Staining: Yes Amount: Moderate 
Notes: --   

 

Center Access Tube: 
Condition: N/A   
Corrosion: -- Amount: -- 

Notes: --   
 

Ladder: 
Condition: Good   
Corrosion: Yes Amount: Light 

Staining: Yes Amount: Moderate 
Corrosion Around Slider: N/A   
Corrosion Around Cage: N/A   

Fall Protection: No   
Notes: --   

 

Baffle Wall: 
Condition: Good   

Notes: --   
 

Manway Access Hatch: 
Condition: Good   

Gasket Intact: Yes   
Corrosion: No Amount: -- 

Staining: Yes Amount: Heavy 
Notes: --   
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INTERIOR INSPECTION (cont.) 

(Below the Water Line) 

Center Support Column: 
Condition: N/A   
Corrosion: -- Amount: -- 

Notes: --   
 

Water Inlet: 
Condition: Good   
Corrosion: Yes Amount: Moderate 

Staining: Yes Amount: Moderate 
Notes: --   

 

Water Outlet: 
Condition: Good   
Corrosion: Yes Amount: Moderate 

Staining: Yes Amount: Moderate 
Notes: --   

 

Manual Drain: 
Condition: N/A   
Corrosion: -- Amount: -- 

Staining: -- Amount: -- 
Notes: --   

 

Overflow Pipe: 
Condition: NOT BELOW WATER LINE   
Corrosion: -- Amount: -- 

Staining: -- Amount: -- 
Notes: --   

 

mailto:info@marcanunderwater.com
http://www.marcanunderwater.com/


MARCAN UNDERWATER SERVICES, LLC 
19011 Appletree Hill Ln 

Houston, TX  77084 

Office: (888) 568-4394   

Direct: (936) 404-9514 
info@marcanunderwater.com 

www.marcanunderwater.com 
 

 

Bolivar Peninsula SUD | Crystal Beach MARCAN UNDERWATER SERVICES, LLC  

Performed:  03/13/2018 Page 9 of 15 

INTERIOR INSPECTION (cont.) 

(Below the Water Line) 

Internal Piping: 
Condition: N/A   

Staining: -- Amount: -- 
Notes: --   

 

Center Water Riser Pipe: 
Condition: Good   
Corrosion: No Amount: -- 

Staining: Yes Amount: Light 
Notes: --   

 

Floor Plates: 
Condition: Good   

Sediment Depth: 3 inches   
Staining: Yes Amount: Heavy 

Debris: No Type: Sand/Silt 
Notes: --   

 

Protective Coating: Water Condition: 
Peeling: 0 % Condition: Good 

Blistering: 0 % Temperature: Cold 
Pitting: 0 % Water Level: 95 % 
Notes: --  of the water tank 

   Oil Presence on the Water: No 
   Clarity: Good 
   Insects: No 
   Water Odor: No 
   Describe: -- 
   Notes: -- 

 
"Section 290.46(p) (1) (2) of the Texas Commission on Environmental Quality’s Rules and Regulations 
for Public Water Systems requires documentation of annual ground, elevated and pressure storage 
tank maintenance inspections." 
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RECOMMENDATIONS 

MARCAN UNDERWATER SERVICES recommends the following actions be taken: 1) Keep this facility on a 
scheduled maintenance program. 2) Install OHSA required Confined Space Entry labels. 3) Install fall protection 
on water access ladder. 4) Repair ventilation structure. 5) Replace mesh screen on ventilation structure. 6) 
Schedule cleaning to remove sediment on floor plates. 

MARCAN UNDERWATER SERVICES would also like to make the following suggestions to improve and 
extend the life of this facility: 

 

X Cleaning 

X Annual Inspection 

 Replace X Repair Ventilation Structure 

X Replace  Repair Fine Mesh Screen on Ventilation Structure 

 Replace  Repair Water Access Hatch 

 Replace  Repair Roof Access Hatch 

 Replace  Repair Manual Water Level Indicator (Float) 

 Replace  Repair X Install Fall Protection Water Access Ladder 

 Replace  Repair  Install Fall Protection External Ladder 

 Replace  Repair  Install Fall Protection Catwalk to Roof Ladder 

 Repair Holes on Roof Plates How Many?                Size?         

 Sandblast and Recoat  External  Internal 

 Rehab Tank 

X Install Confined Space Labels 

Notes:  Recommend out-of-service cleaning. 
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TANK PHOTOS 
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TANK PHOTOS (cont.) 
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TANK PHOTOS (cont.) 
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From:   Ryan Wood 
  PO Box 5056 
  Georgetown, TX 78627 
Phone:   512-930-5721 
Fax:  512-869-7621 
Email:  rwood@tracntrol.com 

Project Quotation 
 

Date:  October 1, 2020 
To:  All Bidding Contractors 
   
 
 
Project:  Bolivar Peninsula SUD Elevated Storage Tank - SCADA  

  
 
SCOPE OF WORK 
 
SCADA/Instrumentation & Controls - Furnish all labor, materials, tools and transportation 
required for the complete installation of the instrumentation work as shown and 
specified on the following drawings and specification sections.  We have exercised due 
diligence in the preparation of our bid and you may rely confidently on our ability to 
complete the work required. 
 
APPLICABLE SECTIONS/DRAWINGS 
 
Drawings: #E1-E9 of plans. 
 
Sections: N/A  
 
ADDENDUMS ACKNOWLEDGED 
 
Addendums No. 1 has been received, reviewed, and are hereby acknowledged. 
 
DELIVERABLES 
 
Elevated Storage Tank: 
  
1. Remove the existing SCADA antenna from the existing EST and relocate to the 

creosote pole at the SW corner of the Maintenance Building (prior to demo of the 
existing EST), in order to retain radio communications with the remote sites. 

2. Provide a new SCADA Remote Terminal Unit (RTU) for installation in the new EST 
Electrical Room. 

3. Provide and install a new pressure/level transducer for monitoring EST level as 
specified. 

4. Provide new coaxial cable from the RTU to the top of the EST for radio 
communications. 

5. Provide and install Ubiquiti Ethernet radios at the new EST and location of the 
SCADA HMI computer. 

6. Terminations required for instrumentation field wiring. 
7. Testing as required for instrument calibration. 
8. Programming of PLC to reflect I/O points as specified. 
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9. Programming of existing HMI computer for graphical display, control, monitoring, 
trending, and alarming of site I/O as specified. 

10. Submittals and Operation and Maintenance Manuals as required.  Submittals shall 
be in electronic format, only. 

11. Customer training and startup as specified for instruments and equipment.   
  
EXCLUSIONS 
 
1. State and Local sales tax 
2. Performance and Payment Bond 
3. Printed submittals are excluded; they will be provided in electronic format, only. 
4. All electrical gear, lighting, conduit, and wire as required. 
5. Mounting of SCADA RTU enclosure.  The enclosure will be shipped to either the 

project site or contractor. 
6. Intrusion switches for personnel access door and overhead vehicle door. 
7. SolarBee Mixer, control panel, and all required accessories.  The recommended 

SCADA option will be RS232 to RS485 converter. 
8. All Valves & Piping as required, including tap for transducer. 
9. Safety – trench safety and confined space ventilation mitigation is excluded from 

this quotation.  General Contractor shall make provisions for all OSHA 
requirements under this proposal, as applicable. 
 

TERMS: 
 
1. TraC-n-trol, Inc. proposes to provide the scope of work for the price stated herein 

to a Contractor for the purposes of establishing terms of an agreement or 
subcontract or purchase order. 

2. This quotation and its contents shall be made a part of any proposed 
subcontract/purchase order.   

3. Certificates of insurance requested by the Contractor shall be limited to $2M in the 
aggregate (all other statutory coverage will be provided, as needed, including 
workers compensation, automobile, and builder’s risk).  Additional coverage or 
special endorsements may be provided as an added cost to the subcontract, if 
required by the Contractor, including requests for naming of “Additional Insured 
parties with endorsements for Completed Operations and Auto” provided 
however, that any contract indemnity is allowed by Texas law.  

4. Reference to the name Contractor shall mean any contractor to which this 
quotation is subject of an agreement and a resulting subcontract and/or purchase 
order, whether a General Contractor or a Subcontractor to a General Contractor 
(sub to a sub). 

5. Acceptance of this quotation by a Contractor by the presentation of a subcontract 
agreement and/or purchase order for acceptance of the scope of work and pricing 
included herein, or a negotiated variation thereof, shall also constitute acceptance 
of the terms set forth herein regardless of any terms in the subcontract and/or 
purchase order to the contrary, and acceptance of this quotation and inclusion of 
its terms in a subcontract or purchase order shall be precedent to the terms of the 
subcontract, if such terms are contrary terms of this quotation. 

6. Progress payment requests shall be submitted to the Contractor in a manner 
consistent with the project pay schedule as established by the project 
Owner/Engineer. 

7. Contractor shall include monthly progress payments to the Owner/Contractor for 
work completed, which shall include work and materials provided by TraC-n-trol, 
Inc. at the time such payment request is submitted by TraC-n-trol, Inc. to the 
General Contractor.   
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8. Unless otherwise directed, progress payment requests shall be submitted no later 
than the 25th day of the month in which the work was completed, as well as any 
prior months for which work was completed and not billed.  In the event the 
Contractor alters the pay request schedule from the agreed deadline for progress 
payment application, the Contractor shall notify TraC-n-trol, Inc. at least three (3) 
working days in advance of the accelerated deadline. 

9. Contractor shall pay TraC-n-trol, Inc. within five working days from receipt of 
payment from the Owner for work that includes progress payments requested by 
TraC-n-trol, Inc., provided however, that such pay requests have been approved 
for payment by Owner.   

10. General Contractor may retain from the earnings of TraC-n-trol, Inc. the amount 
prescribed by the terms of the General Contract, unless otherwise agreed, until 
such time as the project is accepted for final completion. 

11. General Contractor may require a release of lien to be issued by TraC-n-trol, Inc., 
provided however, that the release of lien specifically states that the release is 
contingent upon payment for which the release of lien is requested.  General 
Contractor shall pay TraC-n-trol, Inc. prior to requesting a final release. 

12. Contractor shall pay TraC-n-trol, Inc. no later than 65 days from date of any pay 
request submitted by TraC-n-trol, Inc. regardless of payment status by the 
Owner/General Contractor, if the delay in payment is not related to the scope of 
work, performance, or terms of this quotation and contract/subcontract/purchase 
order.  

13. Work time required under this agreement shall be no less than the full term of the 
general contract.  If a subcontract to TraC-n-trol, Inc. is not issued within 30 days 
of the general contractor’s notice to proceed, general contractor shall consult with 
TraC-n-trol, Inc. prior to setting the date of completion for this scope of work.   
Contractor shall be responsible for any delays and associated damages resulting 
from a delay caused by the Contractor due to failure to issue a subcontract on a 
timely basis and provide updated schedules to TraC-n-trol, Inc. in order to 
facilitates the performance of its responsibilities under the subcontract or 
purchase order. 
 

QUOTATION:  
        

Base Bid Items Total Price 

Bid Item #25: Elevated Storage Tank - SCADA & Instrumentation: TBD 

 
   
Respectfully submitted:   
 
 
 

Ryan Wood 
Ryan Wood, TraC-n-trol, Inc. 
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