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SECTION 33 16 13.13 
WELDED STEEL CHEMICAL STORAGE TANK 

PART 1 GENERAL 

1.01 REFERENCES 

A. The following is a list of standards which may be referenced in this section: 

1. American Petroleum Institute (API): STD 650, Welded Steel Tanks for 
Oil Storage. 

2. American Society of Mechanical Engineers (ASME): 
a. B16.11, Forged Fittings, Socket-Welding and Threaded. 
b. B31.3, Process Piping. 
c. BPVC SEC VIII, Division 1, Rules for Construction of Pressure 

Vessels. 
d. BPVC SEC IX, Qualification Standard for Welding and Brazing 

Procedures, Welders, Brazers, and Welding and Brazing 
Operators. 

3. American Society of Civil Engineers (ASCE): ASCE 7, Minimum 
Design Loads for Buildings and Other Structures. 

4. American Society of Nondestructive Testing (ASNT): SNT-TC-1A, 
Personnel Qualification and Certification in Non-Destructive Testing. 

5. American Society of Safety Engineers (ASSE): Z359.1, Safety 
Requirements for Personal Fall Arrest Systems, Subsystems and 
Components. 

6. ASTM International (ASTM): 
a. A36, Standard Specification for Carbon Structural Steel. 
b. A181/A181M, Standard Specification for Carbon Steel Forgings, 

for General-Purpose Piping. 
c. A193/A193M, Standard Specification for Alloy-Steel and 

Stainless Steel Bolting Materials for High Temperature or High 
Pressure Service and Other Special Purpose Applications. 

d. A194/A194M, Standard Specification for Carbon and Alloy Steel 
Nuts for Bolts for High-Pressure of High-Temperature Service, or 
Both. 

e. A234/A234M, Standard Specification for Piping Fittings of 
Wrought Carbon Steel and Alloy Steel for Moderate and High 
Temperature Service. 

f. A240, Standard Specification for Heat-Resisting Chromium and 
Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for 
Pressure Vessels. 

g. A516/A516M, Standard Specification for Pressure Vessel Plates, 
Carbon Steel, for Moderate- and Lower-Temperature Service. 
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h. F1554, Standard Specification for Anchor Bolts, Steel, 36, 55, and 
105-ksi Yield Strength. 

7. American Water Works Association (AWWA): 
a. C207, Steel Pipe Flanges for Waterworks Service—Sizes 4 Inch 

through 144 Inch (100 mm through 3,600 mm). 
b. C228, Stainless-Steel Pipe Flanges for Water Service—Sizes 2 In. 

through 72 In. (50 mm through 1,800 mm). 
c. D100, Welded Steel Tanks for Water Storage. 

8. American Welding Society (AWS): 
a. A2.4, Standard Symbols for Welding, Brazing, and 

Nondestructive Examination. 
b. A3.0, Standard Welding Terms and Definitions; Including Terms 

for Adhesive Bonding, Brazing, Soldering, Thermal Cutting, and 
Thermal Spraying. 

c. D1.1/D1.1M, Structural Welding Code - Steel. 
d. QC 1, Standard for AWS Certification of Welding Inspectors. 

9. International Building Code (IBC). 
10. National Association of Corrosion Engineers (NACE): 

a. NACE Standard RP-0391, Materials for the Handling and Storage 
of Commercial Concentrated (90 percent to 100 percent) Sulfuric 
Acid at Ambient Temperatures. 

b. NACE SP-0178, Design, Fabrication and, Surface Finish Practices 
for Tanks and Vessels to be Lined for Immersion Service. 

c. NACE SP-0294, Design, Fabrication, and Inspection of Storage 
Tank Systems for Concentrated Fresh and Process Sulfuric Acid 
and Oleum at Ambient Temperatures. 

11. National Electrical Manufacturers Association (NEMA): 250, 
Enclosures for Electrical Equipment (1,000 Volts Maximum). 

12. NSF International (NSF): 
a. NSF/ANSI 61, Drinking Water System Components - Health 

Effects. 
b. NSF/ANSI 372, Drinking Water System Components - Lead 

Content. 
13. Occupational Safety and Health Act (OSHA): 29 CFR 1910, Code of 

Federal Regulations. 
14. The Society for Protective Coatings (SSPC): 

a. SSPC-SP5, White Metal Blast Cleaning. 
b. SSPC-SP6, Commercial Blast Cleaning. 

1.02 DEFINITIONS 

A. CWI: Certified Welding Inspector. 

B. Freeboard: Vertical distance from bottom of roof purlin at wall and TCL. 



3KINGS WTP PHASE III DESIGN 
 
 

 
PW/DEN003/694342 WELDED STEEL CHEMICAL STORAGE TANK 
FEBRUARY 10, 2020 33 16 13.13 - 3 
©COPYRIGHT 2020 JACOBS 

C. NDT: Nondestructive Testing. 

D. PQR: Procedure Qualification Record. 

E. RT: Radiographic Testing. 

F. UT: Ultrasonic Testing. 

G. VT: Visual Testing. 

H. WPQ: Welder Performance Qualification. 

I. WPS: Welding Procedure Specification. 

1.03 SYSTEM DESCRIPTION 

A. Steel Tank System: 

1. Welded carbon steel tank and all appurtenant work, as specified herein. 
2. Baked phenolic lining and external coating system. 

1.04 SUBMITTALS 

A. Action Submittals: 

1. Tank construction drawings and calculations of steel tank system and 
accessories. Calculations shall be signed and sealed by Contractor’s 
tank designer. All details shall satisfy the minimum requirements, sizes, 
factors herein specified or shown on Drawings. 

2. Shop Fabrication Drawings. 
3. Shop Drawings in accordance with Section 05 05 23, Welding. 
4. Complete specifications, dimensional drawings, and descriptive 

literature on the tanks and their accessories to be furnished, including: 
a. Materials of construction. 
b. Shell height and plate thickness. 
c. Type and thickness of roof. 
d. Type and thickness of the bottom plates. 
e. Dimension, location, and details of all nozzles, and accessories 

such as manways. Identify all tank nozzles with the identification 
mark shown on the Tank Data Sheets. 

f. Tank data indicating equipment number, pressure rating, and 
details of nozzle designs. 

5. Welding Information: Submit information regarding location, type, size, 
and extent of all welds with reference called out for Welding Procedure 
Specifications numbers shown on Drawings. Shop Drawings shall 
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indicate by welding symbols or sketches the details of the welded joints, 
and the preparation of parent metal required to make them. 

6. Manufacturer’s literature and catalog data of components. 
7. Tank designer’s detailed requirements for tank anchorage. 

B. Informational Submittals: 

1. Manufacturer’s instructions for coating systems. 
2. Manufacturer’s Certificate of Compliance, in accordance with 

Section 01 61 00, Common Product Requirements. 
3. Manufacturer’s Certificate of Proper Installation, in accordance with 

Section 01 43 33, Manufacturers’ Field Services. 
4. Welding Documentation: 

a. Shop and field WPSs and supporting PQRs. 
b. NDT procedure specifications. 
c. Shop and field CWI reports. 
d. Shop and field NDT reports. 

5. Field Test Results: 
a. Vacuum test for flat bottom floor plate welds. 
b. Hydrostatic test report. 

6. Operation and Maintenance Manual and Maintenance Summary: 
Provide an Operation and Maintenance Manual and Maintenance 
Summary in conformance with the requirements of Section 01 78 23, 
Operation and Maintenance Data. 

1.05 QUALITY ASSURANCE 

A. Qualifications: 

1. Tank Designer: Registered professional engineer licensed to perform 
specified Work in the state of Utah. 

2. Tank Installer: Certified by Tank Manufacturer as qualified to perform 
specified Work. 

3. Experience requirements for Tank Manufacturer, Tank Designer, and 
Tank Installer shall include five or more similar previous projects to 
specified Work, all in satisfactory operation for minimum of 5 years. 

4. Welder/Welding Operator: Qualified by Tank Manufacturer or 
Contractor in accordance with referenced welding codes. 

5. Provide phenolic liner applicator’s qualifications and experience include 
a list a at least five similar previous projects. Include names, addresses 
and phone numbers of customer contacts for each project. 

6. Provide third party inspector’s qualifications and experience including 
training and certifications.  

7. CWI: Certified in accordance with AWS QC 1, and having prior 
inspection experience with specified welding codes. 
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1.06 DELIVERY, STORAGE, AND HANDLING 

A. In accordance with Section 01 61 00, Common Product Requirements. In 
addition, prepare and protect tank for shipment as follows: 

1. Mount tank on padded cradles if shipped horizontally or on a suitable 
skid if shipped vertically. 

2. Do not ship components or other pieces loose inside tank. 
3. Load tank with at least 2 inches of clearance between tank (including 

fittings) and bulkheads, or bed of vehicle. 
4. Regardless of mode of transportation, firmly fasten and pad components 

to prevent shifting of load or flexing of components while in transit. 

1.07 SEQUENCING AND SCHEDULING 

A. Do not ship tank from factory until Engineer’s review of Certification of 
Factory Testing is completed. 

PART 2 PRODUCTS 

2.01 GENERAL 

A. Components and Materials in Contact with Water for Human Consumption: 
Comply with the requirements of the Safe Drinking Water Act and other 
applicable federal, state, and local requirements. Provide certification by 
manufacturer or an accredited certification organization recognized by the 
Authority Having Jurisdiction that components and materials comply with the 
maximum lead content standard in accordance with NSF/ANSI 61 and 
NSF/ANSI 372. 

1. Use or reuse of components and materials without a traceable 
certification is prohibited. 

2.02 MANUFACTURERS 

A. Qualifications: 

1. Tank Designer: Registered professional engineer licensed to perform 
Work in the State of Utah. 

2. Tank Manufacturer Experience: 10 years’ minimum experience in 
manufacturing welded steel tanks for corrosive chemical service in 
municipal/industrial applications with similar tank sizes, usage, and 
chemicals. 

3. Lining Applicator Experience: 10 years’ minimum experience in 
application of tank linings and 5 years minimum experience in 
application of phenolic tank lining per NACE SP-0178. 
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4. Third Party Inspector Experience: 
a. 10 years’ minimum experience in the inspection of API 650 steel 

tanks of similar design and size. 
b. 5 years’ minimum experience in the inspection of steel tanks 

fabricated to NACE SP-0294 with at least five projects of similar 
design and size. 

c. 5 years’ minimum experience in the inspection of tank lining per 
NACE SP-0178 with at least five projects involving phenolic 
lining of concentrated sulfuric acid storage tanks. 

B. Materials, equipment, components and accessories specified in this section 
shall be products of: 

1. OP Tanks, LLC. Pleasant View, UT. 
2. Structural Steel & Plate Fabrication. North Salt Lake City, UT. 
3. Paso Robles Tank, Inc. Paso Robles, CA. 
4. “Or-equal.” 

2.03 DESIGN CONDITIONS 

A. Sulfuric Acid Tanks: 

1. Liquid: 93 percent sulfuric acid. 
2. Specific Gravity: 1.84 at 60 degrees F, 1.86 at 10 degrees F. 
3. Design Pressure: 0.50 psig positive pressure and 0.25 psig vacuum. 
4. Maximum Pressure: 2.5 psig positive pressure and 1.25 psig vacuum. 

B. Design Temperature and Pressure: See Tank Data Sheets. 

C. Location: Indoors. 

D. Design for seismic according to the latest edition of the International Building 
Code (IBC) by the International Code Council. Refer to Section 01 88 15, 
Anchorage and Bracing. 

2.04 GENERAL REQUIREMENTS FOR SULFURIC ACID TANKS 

A. See Section 01 61 00, Common Product Requirements, for specific 
requirements related to the equipment specified herein. 

B. Materials: 

1. Tank Plates: Conforming to ASTM SA516-70, carbon steel. 
2. Bolts, Anchor Bolts, and Hex Nuts: Type 316 stainless steel. 
3. Minimum Thickness of Plate for Floor and Shell: 3/8 inch. 
4. Roof: 1/4-inch. 
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5. Wallplates: Shaped and bent in the shop to exact radius required. 
6. Metal Design and Fabrication: In accordance with applicable 

AISC codes of standard practice. Plates and shapes shall be sheared, 
sawn, or machined true to dimensions shown. Joining of parts shall be 
by welding. Grind exposed and rough edges to a smooth, uniform 
radius. 

7. Lining: Baked phenolic lining. 

C. Design: 

1. Tanks: Designed, fabricated, and inspected in accordance with current 
API 650, except as modified by NACE RP-0391, SP-0178, SP-0294, 
and these Specifications. Tank roofs shall be designed and fabricated 
with a frangible joint design at the roof-to-shell junction. 

2. Special attention shall be paid to the requirements of NACE SP-0178 to 
ensure successful application of the tank lining. All welds shall be 
ground and finished to a NACE Designation A. 

3. Constructed with full penetration continuous butt welding inside and 
out. The vessel shall be completely shop welded with no field weld 
permitted. The tank shall be fabricated from a minimum number of 
pieces. All longitudinal shell seams shall be staggered. Welding seams 
shall be located to clear all nozzle openings. 

4. Dimensions, capacities, nozzle locations, and design information for the 
tank to be provided are described on the attached Tank Data Sheets. 

5. The Contractor shall be responsible for the design of the welded steel 
tanks, based on these Specifications, the associated Tank Data Sheets, 
and Section 01 61 00, Common Product Requirements. 

6. Welded joints shall be inspected by radiographic testing wherever 
possible. Joints which cannot be radiographed shall be inspected by 
ultrasonic testing. 

7. Welded joints shall be inspected by radiographic testing wherever 
possible. Joints which cannot be radiographed shall be inspected by 
ultrasonic testing. 

D. Nozzles: 

1. Unless specified otherwise, shell side nozzle centerlines shall intersect 
and be perpendicular to the tank axial centerline. Centerlines of nozzles 
in ends of tanks shall be parallel to the tank axial centerline. 

2. Nozzle flanges shall be ANSI B16.5 Class 150, raised-face, weld neck 
style unless noted otherwise. Where specified, slip-on type flanges with 
a full fillet weld at the junction of the flange face and the edge of the 
nipple may be used. Grind smooth to a 1/8-inch minimum radius. 

EK038472
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3. Unless specified otherwise, flanged nozzle projection shall be 6 inches 
(nozzle face to nearest outside tank surface). Flange bolt holes shall 
symmetrically straddle the tank centerlines. 

4. Gasket surfaces shall be flat and parallel within 1/16-inch from the tank 
centerline over the flange width. 

5. Dip Pipes: 
a. Provide inside and outside surfaces of dip-pipes with corrosion 

barrier. 
b. Tank fill nozzles shall utilize a 2-inch dip tube. Dip tube shall 

terminate no more than 3 feet to 0 inches above tank invert and 
have a 1/2-inch diameter hole drilled in the tube located above the 
tank overflow nozzle with hole facing center of tank. 

2.05 ACCESSORIES 

A. Top Access Manways: 

1. As shown on the attached Tank Data Sheets. Minimum clear opening of 
24 inches, unless otherwise noted. Flanged and bolted type cover with 
confined gasket. Hinge cover to tank shell. Grind welds and sheared 
edges smooth. Type 316 stainless steel bolts and nuts. 

B. Sight Gauge: 

1. Tubular magnetic-type visual level indicator with 2-inch flanged 
connection. 

2. Furnish with valves, drain cock, and stainless steel guard rods. 
3. Parts coming in contact with liquid chemical shall be compatible with 

that chemical. 
4. Manufacturer and Product: Magetrol, AtlasTM; “Or Equal.” 

C. Gaskets: Two sets (one spare) of 1/8-inch thick full-face gaskets for all 
flanged nozzles and manways. Gasket material shall be Viton. 

D. Equipment Identification Plates:  

1. 16-gauge Type 316 stainless steel identification plates shall be securely 
mounted on each tank in a readily visible location with stainless steel 
screws or drive pins. Nameplates shall contain the manufacturer’s name, 
model, serial number, size, and characteristics. Tank nameplates shall 
include the information required by API 650, including, but not limited 
to: 
a. Equipment tag number. 
b. Name of tank manufacturer. 
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c. Tank capacity. 
d. Material specification. 
e. Date of manufacture. 

E. Lifting Lugs: Provide for all tanks. Quantity and location as recommended by 
tank manufacturer. 

2.06 COATING 

A. See Section 09 90 00, Painting and Coating, and Tank Data Sheets for tank 
coating requirements.  

2.07 MARKING AND LABELING 

A. Identify each tank with fabricator’s name, capacity in gallons, maximum 
temperature, design pressure/vacuum, specific gravity, pH, minimum metal 
thickness, tank number, tank name, and date of manufacture. 

B. Provide permanent marking painted on side of tank per Section 10 14 00, 
Signage, Type F. 

C. Provide permanent equipment tag number, tank name, and chemical name 
with concentration per Section 10 14 00, Signage, Type F.  

D. Provide permanent “EMERGENCY SHUTOFF VALVE” sign above tank 
discharge nozzle per Section 10 14 00, Signage, Type F. 

E. Provide permanent NFPA 704 diamond per Section 10 14 00, Signage, 
Type F. 

2.08 TESTING 

A. After fabrication, hydrostatic pressure test the tank with water containing 
1 ppm of free chlorine (to prevent microbial induced corrosion). 

B. Fill tank with water and pressurize to 0.2 psig for the sulfuric acid tanks. 
Pressure shall be held for 1 hour without loss of pressure or sign of leaks. 

2.09 SOURCE QUALITY CONTROL 

A. Shop Welds: Perform visual inspection. Acceptance standards in accordance 
with ANSI/AWS D1.1, Paragraph 8.15.1 and additional nondestructive testing 
requirements as specified herein and Section 05 05 23, Welding. 

EK038472
Callout
F. Platform: 
1. ASTM A240, Type 316L stainless steel with FRP grating. 
2. OSHA compliant handrails around the top perimeter of the tanks with OSHA approved safety gate or chain and toe boards.
3. OSHA compliant ladder extending to the FRP grating floor as shown in the Tank Data Sheets.
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PART 3 EXECUTION 

3.01 INSTALLATION 

A. In accordance with manufacturer’s written instructions. 

B. Anchor Bolts: Accurately place using templates furnished by manufacturer 
and as specified in Section 05 50 00, Metal Fabrications. 

3.02 MANUFACTURER’S FIELD SERVICES 

A. Provide manufacturer’s representative at site for 1 person-day in accordance 
with Section 01 43 33, Manufacturers’ Field Services, and Section 01 91 14, 
Equipment Testing and Project Startup, for installation assistance, inspection, 
testing, and certification of proper installation. 

B. Field Tests: In accordance with AWWA D100, Section 11: 

1. Vacuum test flat bottom floor plate welds. 
2. Hydrostatic test tank after painting is complete. 

3.03 SUPPLEMENTS 

A. The supplements listed below, following “End of Section” are a part of this 
specification. 

1. Carbon Steel Tank Schedule. 
2. Tank Data Sheets. 

END OF SECTION 
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Carbon Steel Tank Schedule 

Name of Tank* Sulfuric Acid Storage 
Tank 1 

Sulfuric Acid Storage 
Tank 2 

Equipment Numbers TNK-800-301-01 TNK-800-302-02 

Lining Baked phenolic lining Baked phenolic lining 

Maximum Capacity Measured to High Solution 
Level (gallons) 

1559 1559 

Installation (Vertical/Horizontal) Vertical Vertical 

Diameter (feet) 6 6 

Straight Shell Height (feet) 8’-4” 8’-4” 

Support (saddles, flat pad, legs) Flat Pad Flat Pad 

Type of Bottom Head   

Type of Top Head Domed Domed 

Ladder Required (Yes/No) Ladder and Platform 
Required 

Ladder and Platform 
Required 

Tank Location (indoor/outdoor) Indoor Indoor 

Ambient Temperature Range (degrees F) 55 – 85 55 – 85 

Exterior Loading (psf):   

 Personnel Roof Loads 20 psf 20 psf 

 Platform and ladder 5 psf 5 psf 

 Pipe Supports and Miscellaneous 5 psf 5 psf 

Operating Contents: Sulfuric Acid Sulfuric Acid 

 Chemical Composition H2SO4 H2SO4 

 Specific Gravity 1.80 – 1.86 1.80 – 1.86 

 Concentration 93% 93% 

 pH Range 0.3 – 2.1 0.3 – 2.1 

Magnetic Sight Gauge (Y/N) Y Y 

Magnetic Sight Gauge Tube Length Recommended by 
Manufacturer 

Recommended by 
Manufacturer 

Insulation/Heat Tracing (Yes/No) No No 
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NOZZLE SCHEDULE

ACCESSORIES

Level Indicator

Stairs

Walkway

Platform    Clips

Syphon Drain

Sump

Vortex Breaker

Inlet Baffle

Thief Hatch

Access Manway

MK Service

Thickness

Design Code Roof

Material Shell

Down Comer

Ladder Int Ext

Lifting Lugs

Size/Type Projection

Anchor Lugs

PROPOSAL

APPLICABLE TO:

PURCHASE

RECORD

Information not specified to be

supplied by vender as applicable

Int Ext

Item No.

TANK DATA SHEET

N1

Radial CL

N2

N3

N4

N5

N6

N7

Handrails On Lid

Working Capacity

ELEVATION

NOTE:  

Dry Scrubber Unit

Heat Trace

Insulate

 

BE ROTATED FOR DIMENSIONING.

NOZZLE LOCATIONS IN THE ELEVATION VIEW MAY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N8

N9

N10

2" FLG

SIGHT GAUGE

FILL

DISCHARGE

DRAIN

OVERFLOW

LEVEL TRANSMITTER

LEVEL SWITCH

SIGHT GAUGE

MANWAY

VENT

2" FLG

2" FLG

4" FLG

6" FLG

2" FLG

2" FLG

2" FLG

24" FLG

6" FLG

6"

6"

6"

6"

6"

6"

6"

6"

6"

6"

SULFURIC ACID

1,500 GAL

DOMED

VERTICAL CYLINDER

FLAT

1'-9"

-

-

-

1'-6"

2'-6"

-

-

1'-9"

CENTER

X

X

X

X

3 KINGS WTP

TNK-800-302-02

BAKED PHENOLIC LINING

1/2 MINIMUM

API 650, NACE SP-0274

CARBON STEEL

225°

180°

135°

90°

75°

45°
315°

270°

255°

0°
N2

N3N4

N9

N7N8

N6

LINING

PRIMER

FINISH COAT

SEE SPEC # 09 90 00

SEE SPEC # 09 90 00 SEE SPEC # 09 90 00

SEE SPEC # 09 90 00

8
'-
4
"

6'-0"

N1

N5

N6

N8

N10

N/A

DESIGN PRESSURE, PSIG  +0.50/-.025 OPERATING PRESSURE, PSIG  +0.50

FLANGE MATERIAL

SHELL MATERIAL A-516-70N

A 182,  GR F316L

HEAD MATERIAL         A-516-70-N

300°

330°

6
"

N9

N4

N7

N3

X

X

22.5°

120°

2
'-
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"

1'-6"

LADDER

PLATFORM

7
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5
"

N11 1" FLG 6" 2'-6"PUMP RETURN

THE INDICATED LOCATION. PROVIDE HANDRAIL AROUND PLATFORM.

SHOWN AND PROVIDE A 2'-6" LONG BY 1'-6" WIDE FRP PLATFORM AT 

PROVIDE AN FRP LADDER ALONG THE HEIGHT OF THE TANK AS 5.

DETERMINED BY MANUFACTURER.

ACTUAL NUMBER AND LOCATION OF ANCHOR LUGS TO BE 4.

TANK SHELL THICKNESS SHALL ALLOW 1/8" CORROSION.3.

BACK SIPHON.

PERFORATIONS EVERY 6" ALONG LENGTH OF FILL LINE TO PREVENT 

TANK BOTTOM. PROVIDE LATERAL SUPPORTS. PROVIDE 1/4" 

EXTEND FILL LINE (N1) AND PUMP RETURN LINE (N11) TO 12" FROM 2.

SPECIFICATION SECTION 09 90 00 FOR COATING INFORMATION.

SEE SPECIFICATIONS FOR ADDITIONAL INFORMATION. SEE 1.

NOTES
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5. FOR CT ADSORBER BACKWASH SUPPLY CHEMICAL INJECTOR AND DAPS CHEMICAL INJECTORS, PROVIDE MODEL EB-159 WITH 1-1/2" VALVE SIZE, 1" TUBE SIZE, AND INTEGRATED CHECK VALVE.
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