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 08-01-2015 Bidder's Initials [         ]

BID FORM
WBS No. S-000600-0046-4 PART B

1.0 TOTAL BID PRICE HAS BEEN CALCULATED BY BIDDER, USING THE
FOLLOWING COMPONENT PRICES AND PROCESS (PRINT OR TYPE
NUMERICAL AMOUNTS):

A. STIPULATED PRICE:
(Total Bid Price; minus Base Unit Prices, Extra Unit Prices, Cash Allowances and All Alternates, if any)

B. BASE UNIT PRICE TABLE:

Item 
No.

Spec. 
Ref. Base Unit Short Title Unit of 

Measure
Estimated 
Quantity

Unit Price
(this column 

controls)
Total in Figures

1 01502 Mobilization L.S. 1 $142,000.00(1) $142,000.00(1) 

2 01110

District 218 EST-1 - Furnish all materials, 
labor, equipment, and appurtenances for 
rehabilitation of a 0.50 MG elevated storage 
tank and site improvements in accordance 
with the contract plans and specifications, 
Complete in Place.

L.S. 1

3 01110

Kingwood #1 GST-1 - Furnish all materials, 
labor, equipment, and appurtenances for 
rehabilitation of a 1.0 MG ground storage 
tank in accordance with the contract plans 
and specifications, Complete in Place.

L.S. 1

4 01110

Kingwood #1 GST-2 - Furnish all materials, 
labor, equipment, and appurtenances for 
rehabilitation of a 1.0 MG ground storage 
tank in accordance with the contract plans 
and specifications, Complete in Place.

L.S. 1

5 09971
Kingwood #1 - Blasting and coating of yard 
piping in accordance with the contract plans 
and specifications, Complete in Place. 

L.S. 1

6 01110

Forest Cove #2 - Furnish all materials, 
labor, and equipment for the demolition and 
disposal of two (2) existing 0.095 MG 
galvanized bolted steel ground storage tanks 
(GST-1 & GST-2) including foundation, 
piping and appurtenances and tree removal, 
in accordance with the contact plans, 
Complete in Place.   

L.S. 1

Rehabilitation and New Water Storage Tanks -Package 6

$                    N/A                  

Document 00410B

BID FORM - PART B
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BID FORM
WBS No. S-000600-0046-4 PART B
Rehabilitation and New Water Storage Tanks -Package 6

B. BASE UNIT PRICE TABLE: Cont'd

Item 
No.

Spec. 
Ref. Base Unit Short Title Unit of 

Measure
Estimated 
Quantity

Unit Price
(this column 

controls)
Total in Figures

7 01110

Forest Cove #2 - Furnish all materials, labor, 
equipment, and appurtenances including 
foundation, piping, and associated site work 
for the construction of a new 0.22 MG 
galvanized bolted steel ground storage tank 
(GST-3) in accordance with the contract 
plans and specifications, Complete in Place.

L.S. 1

8 01110

District 71 GST-1 - Furnish all materials, 
labor, equipment, and appurtenances for 
rehabilitation of a 5.4 MG welded ground 
storage tank with aluminum dome roof in 
accordance with the contract plans and 
specifications, Complete in Place.

L.S. 1

9 01110

District 184 GST 1- Furnish all materials, 
labor, equipment, and appurtenances for 
rehabilitation of a 0.508 MG ground storage 
tank and associated site work in accordance 
with the contract plans and specifications, 
Complete in Place.

L.S. 1

TOTAL BASE UNIT PRICES $__________

REST OF PAGE LEFT INTENTIONALLY BLANK
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BID FORM
WBS No. S-000600-0046-4 PART B
Rehabilitation and New Water Storage Tanks -Package 6

C. EXTRA UNIT PRICE TABLE:

Item 
No.

Spec. 
Ref. Extra Unit Short Title Unit of 

Measure
Estimated 
Quantity

Unit Price
(this column 

controls)
Total in Figures

10 01555

District 218 - Traffic Control and Regulation, 
including all signs, traffic barriers, control 
devices, etc. for closure of shoulder and/or 
one (1) lane closure along Westpark as 
needed, Complete in Place.

L.S. 1
$__________
$2,500.00(2)

11 02318 Extra Hand Excavation, as Directed by the 
Engineer, Complete in Place. C.Y. 50

$__________
$10.00(2)

12 02318 Extra Machine Excavation, as Directed by 
the Engineer, Complete in Place. C.Y. 80

$__________
$15.00(2)

13 02320 Furnish and Install Extra Select Fill, 
Complete in Place. C.Y. 50

$__________
$25.00(2)

14 02320 Furnish and Install Extra Bank Sand Backfill, 
Complete in Place. C.Y. 50

$__________
$22.00(2)

15 02321 Furnish and Install Extra Cement Stabilized 
Sand, Complete in Place. C.Y. 50

$__________
$22.00(2)

16 03315 Furnish and Install Extra Class "A" Concrete 
with Reinforcing Steel, Complete in Place. C.Y. 60

$__________
$250.00(2)

17 02502 Furnish and Install Extra Steel Fittings, 
Complete in Place. TON 1

$__________
$2,000.00(2)

18 03315 Furnish and Install Extra Reinforcing Steel, 
Complete in Place. LBS. 500

$__________
$1.00(2)

19 05091
Furnish Welder to perform miscellaneous 
welding for "extra welding man-hours", 
Complete in Place.

M.H. 160
$__________

$50.00(2)

20 05091
Furnish Welder Apprentice to perform 
miscellaneous welding for "extra welding 
man-hours", Complete in Place.

M.H. 160
$__________

$35.00(2)

21 13202

Furnish all materials, labor, equipment and 
appurtenances for "extra 6-inch diameter 
floor or roof patches including welding in 
place and grinding smooth", Complete in 
Place.

EA. 80
$__________

$75.00(2)

22 09971

Furnish all materials, labor, equipment and 
appurtenances for installation of extra epoxy 
caulking at badly pitted surfaces, Complete 
in Place.

GAL. 150
$__________

$150.00(2)

REST OF PAGE LEFT INTENTIONALLY BLANK
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BID FORM
WBS No. S-000600-0046-4 PART B
Rehabilitation and New Water Storage Tanks -Package 6

C. EXTRA UNIT PRICE TABLE: - Cont'd

Item 
No.

Spec. 
Ref. Extra Unit Short Title Unit of 

Measure
Estimated 
Quantity

Unit Price
(this column 

controls)
Total in Figures

23 13202

Furnish all materials, labor, equipment, and 
appurtenances for "extra structural 
members, roof rafters, and all supporting 
structures, all shapes, all sizes including 
removal and disposal of old members", 
including welding and painting, Complete in 
Place.

LBS. 8,000
$__________

$10.00(2)

24 16111

Furnish all materials, labor, equipment and 
appurtenances for installation of new 3/4-
inch galvanized conduit on a GST to route to 
the level transducer, Complete in Place.

LF. 400
$__________

$25.00(2)

25 13202

Furnish all materials, labor, equipment, and 
appurtenances for installation of an extra 
replacement Crow's Nest according to the 
contract documents, including welding and 
painting, Complete in Place.

EA. 1
$__________
$6,000.00(2)

26 13202
Furnish and install 12-inch stainless steel 
bellows flexible coupling for elevated storage 
tank, Complete in Place.

EA. 1
$__________
$4,000.00(2)

27 13202 Furnish and Install 12-inch or 16-inch Extra 
Flap Valve, Complete in Place. EA. 2

$__________
$4,000.00(2)

28 13202
Furnish and install 12-inch buried gate valve 
with valve box as directed by Engineer, 
Complete in Place.

EA. 1
$__________
$4,000.00(2)

$__________

D. CASH ALLOWANCE TABLE:
Item 
No.

Spec 
Ref.

Cash Allowance 
in Figures (1)

1 01110 $60,000.00

2 01110 $20,000.00

TOTAL CASH ALLOWANCES $80,000.00

E. ALTERNATES TABLE: N/A

F. TOTAL BID PRICE: $___________
(Add Totals for Items A., B., C., D., and E. above)

Coordination with CenterPoint Energy and Isolation of Overhead Power Line(s) @ 
Forest Cove #2 

Code Enforcement and Building Permit

TOTAL EXTRA UNIT PRICES

Cash Allowance Short Title 
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BID FORM
WBS No. S-000600-0046-4 PART B
Rehabilitation and New Water Storage Tanks -Package 6

2.0

Bidder:
(Print or type full name of your proprietorship, partnership, corporation, or joint venture.*)

**By:
Signature Date

Name:
(Print or type name) Title

Address:
(Mailing)

(Street, if different)

Telephone and Fax Number:
(Print or type numbers)

       *

      **

Note:

Footnotes for Tables B through E:
(1) Fixed Unit Price determined prior to Bid.  Cannot be adjusted by the Bidder.
(2) Minimum Bid Price determined prior to Bid.  Can be increased by the Bidder but not decreased by crossing

out the Minimum and inserting revised price on the line above.  Cannot be decreased by the Bidder.

This document constitutes a government record, as defined by § 37.01 of the Texas Penal 
Code.  Submission of a false government record is punishable as provided in § 37.10 of 
the Texas Penal Code. 

END OF DOCUMENT

SIGNATURES:  By signing this Document, I agree that I have received and reviewed all 
Addenda and considered all costs associated with the Addenda in calculating the Total Bid 
Price.

If Bid is a joint venture, add additional Bid Form signature sheets for each member of the 
joint venture.

Bidder certifies that the only person or parties interested in this offer as principals are those 
named above.  Bidder has not directly or indirectly entered into any agreement, 
participated in any collusion, or otherwise taken any action in restraint of free competitive 
bidding.





























































































































































































































































































































































Rehabilitation and New Water Storage Tanks at Various Locations – Package 6 
WBS No. S-000600-0046-4  SUMMARY OF WORK 
 

Section 01110 
 

SUMMARY OF WORK 
 
 

PART 1  G E N E R A L 
 
1.01 SECTION INCLUDES 
 

A. Summary of the Work including work by the City, work covered by contract 
documents, cash allowances, City-furnished products, work sequence, 
contractor use of premises, warranty, and additional conditions for substantial 
completion. 

 
1.02 WORK COVERED BY CONTRACT DOCUMENTS 
 

A. Work of the Contract is for rehabilitation of four (4) ground storage tanks, one (1) 
elevated storage tank; demolition of two (2) galvanized bolted steel ground 
storage tanks and construction of one (1) galvanized bolted steel ground storage 
tank at five (5) pumping stations. 
 

B. General Requirements: 
 

1. The completed work shall not lack any part which can be reasonably 
implied as incidental for proper and useful operation of the facility. This 
includes all items of equipment, labor, and materials, whether or not 
shown in the Contract Documents, where such items are required to fulfill 
the intent of the Contract, and all shall be in accordance with code 
requirements, standards of regulatory agencies, manufacturer's 
recommendations, and acceptable industry practice. 
 

2. The Contractor shall provide a superintendent who can act on behalf of 
the Contractor to be on site or be available at all times while work is 
underway. 
 

3. Although some minor items may not be specifically identified by quantity 
or description, they shall be considered a part of the Work and shall be 
included in the applicable Proposal Item with which they are a component 
part. 
 

4. The need for and use of any labor or material not specifically described 
but necessary to complete the project described by the Contract 
Documents shall not represent a claim for extra payment. 

 

 
 01110-1 Revised on 2015-04-14 
 06-27-2005  by IDS Engineering Group 
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C. Scope of Work 

 
Work of the Contract is for rehabilitation of four (4) ground storage tanks, one (1) 
elevated storage tank; demolition of two (2) galvanized bolted steel ground 
storage tanks and construction of one (1) galvanized bolted steel ground storage 
tank at five (5) pumping stations. 
 
Provide materials, labor, equipment and superintendence in accordance with 
these Technical Specifications, Project Drawings, and Contract Documents. 
Contractor's responsibility includes, but is not limited to, construction sequencing 
in accordance with the Contract Documents, quality control of workmanship and 
materials, handling of all material, handling and disposal of all waste, and 
compliance with regulatory standards governing the work. 
 

WATER PLANT TANK ID LOCATION 
District 218 EST-1 (0.50 MG) 1207 Brantrock  (Key Map 528D) 
Kingwood #1 GST-1 (1.0 MG) 2310 North Park (Key Map 296V) 
Kingwood #1 GST-2 (1.0 MG) 2310 North Park  (Key Map 296V) 
Forest Cove #2 GST-1 (0.095 MG) 1110 Mustang Trail  (Key Map 336E) 
Forest Cove #2 GST-2 (0.095 MG) 1110 Mustang Trail  (Key Map 336E) 
Forest Cove #2 GST-3 (0.22 MG) 1110 Mustang Trail  (Key Map 336E) 
District 71 GST-1 (5.4 MG) 1610 Hayes  (Key Map 489P) 
District 184 GST-1 (0.508 MG) 10518 Beechnut (Key Map 529L) 

 
The work in general, to be performed under this Contract consists of, but is not 
limited to, the following general tasks, which are more specifically described in 
the Drawings and other Sections of these Specifications. 

 
1. District 218 EST-1: 

 
a. City to remove and re-install tank security and SCADA equipment, 

contractor to coordinate his work with the City, 
b. The existing antenna pod mount, antenna conduit and wiring is not 

to be removed, Contractor to perform work on this tank to 
accommodate continual operation of the antenna pod mount during 
and upon completion of rehabilitation,  

c. Contractor to remove and replace all conduits, brackets, mounts, 
etc., (excluding antenna pod mount, antenna conduit and wiring as 
stated in 1. b. of this section) necessary to blast and coat the tank 
exterior, 

d. Installation of inlet protection barriers and filter fabric fence as 
indicated in the Drawings, 

e. Furnish all required connections and appurtenances, 
f. Perform tank repairs as noted in the Drawings and Specifications, 
g. Install new piping and valves, including connections to existing 

piping as indicated in the Drawings, 
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h. Prepare interior wet and dry areas of tank and apply protective 
coatings as specified, 

i. Prepare exterior of tank and apply protective coatings as specified, 
j. Coordinate with HCTRA for Westpark Tollway lane/shoulder 

closure (If needed). (See Attachment No. 1 of 01110 – Summary of 
Work, Harris County Toll Road Authority Memo) 

k. Remove and replace galvanic cathodic protection system as 
specified, 

l. Clean and disinfect tank and appurtenances, 
m. Re-grade swale as shown in the Drawings, 
n. Clean and re-grade site as required including repair of roadways 

and site areas to original or better condition.  Site shall be kept 
clean both during and upon completion of construction, 

o. Miscellaneous and other work necessary or incidental for 
completion of the project, and 

p. Spot clean tank interior for year-end inspection. If the one-year 
anniversary occurs on or between May 1 and September 30, the 
inspection may be re-scheduled for some time after September 30. 
 

2. Kingwood # 1 GST-1: 
 
a. City to remove and re-install tank security and SCADA equipment, 

contractor to coordinate his work with the City, 
b. Contractor to remove and replace all conduits, brackets, mounts, 

etc. necessary to blast and coat the tank exterior, 
c. Furnish all required connections and appurtenances, 
d. Install new piping and valves, including connections to existing 

piping as indicated in the Drawings, 
e. Perform tank repairs as noted in the Drawings and Specifications, 
f. Contractor to blast and coat existing piping as shown in the 

Drawings, 
g. Prepare interior of tank and apply protective coatings as specified, 
h. Prepare exterior of tank and apply protective coatings as specified, 
i. Clean and disinfect tank and appurtenances, 
j. Remove and replace impressed current with internal galvanic 

cathodic protection system as specified, 
k. Removal of existing equipment and installation of new Hydro-

Ranger 200 including new level transducer, conduit, and cabling, 
l. Removal of existing equipment and installation of new overflow 

sensor, conduit and cabling, 
m. Clean and re-grade site as required including repair of roadways 

and site areas to original or better condition.  Site shall be kept 
clean both during and upon completion of construction, 

n. Miscellaneous and other work necessary or incidental for 
completion of the project, and 
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o. Spot clean tank interior for year-end inspection.  If the one-year 

anniversary occurs on or between May 1 and September 30, the 
inspection may be re-scheduled for some time after September 30. 
 

3. Kingwood #1 GST-2: 
 
a. City to remove and re-install tank security and SCADA equipment, 

contractor to coordinate his work with the City, 
b. Contractor to remove and replace all conduits, brackets, mounts, 

etc. necessary to blast and coat the tank exterior, 
c. Furnish all required connections and appurtenances, 
d. Install new piping and valves, including connections to existing 

piping as shown in the Drawings, 
e. Perform tank repairs as noted in the Drawings and Specifications, 
f. Contractor to blast and coat existing piping as shown in the 

Drawings, 
g. Prepare interior of tank and apply protective coatings as specified, 
h. Prepare exterior of tank and apply protective coatings as specified, 
i. Clean and disinfect tank and appurtenances, 
j. Remove and replace impressed current with internal galvanic 

cathodic protection system as specified, 
k. Removal of existing equipment and installation of new Hydro-

Ranger 200 including new level transducer, conduit, and cabling, 
l. Removal of existing equipment and installation of new overflow 

sensor, conduit and cabling, 
m. Clean and re-grade site as required including repair of roadways 

and site areas to original or better condition. Site shall be kept 
clean both during and upon completion of construction, 

n. Miscellaneous and other work necessary or incidental for 
completion of the project, and 

o. Spot clean tank interior for year-end inspection. If the one-year 
anniversary occurs on or between May 1 and September 30, the 
inspection may be re-scheduled for some time after September 30. 

 
4. Forest Cove #2: 

 
a. Contractor to maintain power to site facilities including antennas 

mounted on EST during demolition and construction, 
b. Demolition and disposal of two (2) existing 0.095 MG galvanized 

bolted steel ground storage tanks (GST-1 & GST-2), including 
excavation and disposal of base materials, foundation, piping and 
appurtenances, 

c. Site preparation, including site grading, tree removal and clearing, 
d. Installation of inlet protection barriers and filter fabric fence as 

shown in the Drawings, 
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e. Construction of a new 0.22 MG galvanized bolted steel ground 
storage tank (GST-3), including ringwall and sand cushion, 

f. City to install tank security and SCADA equipment, contractor to 
coordinate his work with the City, 

g. Furnish all required connections and appurtenances, 
h. Installation of Hydro-Ranger 200 including level transducer, 

conduits, and cabling, 
i. Installation of overflow sensor, conduit and cabling, 
j. Prepare exterior piping and apply protective coatings as specified,  
k. Coordinate with CenterPoint Energy to de-energize overhead 

power line, 
l. Clean and disinfect tank and appurtenances, 
m. Clean and re-grade site as required including repair of roadways 

and site areas to original or better condition. Site shall be kept 
clean both during and upon completion of construction, 

n. Miscellaneous and other work necessary or incidental for 
completion of the project,  

o. Testing of constructed facilities, and  
p. Spot clean tank interior for year-end inspection.  If the one-year 

anniversary occurs on or between May 1 and September 30, the 
inspection may be re-scheduled for some time after September 30. 
 

5. District 71 GST-1: 
 
a. City to remove and re-install tank security and SCADA equipment, 

contractor to coordinate his work with the City, 
b. Contractor to remove and replace all conduits, brackets, mounts, 

etc. necessary to blast and coat the tank exterior, 
c. Furnish all required connections and appurtenances, 
d. Install new piping and valves, including connections to existing 

piping as indicated in the Drawings, 
e. Perform tank repairs as noted in the Drawings and Specifications, 
f. Contractor to blast and coat existing piping as shown in the 

Drawings, 
g. Prepare interior of tank and apply protective coatings as specified, 
h. Prepare exterior of tank and apply protective coatings as specified, 
i. Clean and disinfect tank and appurtenances, 
j. Remove and replace galvanic cathodic protection system as 

specified, 
k. Perform soap bubble air test and reseal aluminum dome roof,  
l. Removal of existing equipment and installation of new Hydro-

Ranger 200 including new level transducer, conduit, and cabling, 
m. Removal of existing equipment and installation of new overflow 

sensor, conduit and cabling, 
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n. Clean and re-grade site as required including repair of roadways 

and site areas to original or better condition. Site shall be kept 
clean both during and upon completion of construction, 

o. Miscellaneous and other work necessary or incidental for 
completion of the project, and 

p. Spot clean tank interior for year-end inspection.  If the one-year 
anniversary occurs on or between May 1 and September 30, the 
inspection may be re-scheduled for some time after September 30. 
 

6. District 184 GST-1: 
 
a. City to remove and re-install tank security and SCADA equipment, 

contractor to coordinate his work with the City, 
b. Contractor to remove and replace all conduits, brackets, mounts, 

etc. necessary to blast and coat the tank exterior, 
c. Installation of inlet protection barriers as shown in the Drawings, 
d. Furnish all required connections and appurtenances, 
e. Install new piping and valves, including connections to existing 

piping as indicated in the Drawings, 
f. Perform tank repairs as noted in the Drawings and Specifications, 
g. Contractor to blast and coat existing piping as indicated in the 

Drawings, 
h. Prepare interior of tank and apply protective coatings as specified, 
i. Prepare exterior of tank and apply protective coatings as specified, 
j. Clean and disinfect tank and appurtenances, 
k. Remove and replace galvanic cathodic protection system as 

specified, 
l. Removal of existing equipment and installation of new Hydro-

Ranger 200 including new level transducer, conduit, and cabling, 
m. Removal of existing equipment and installation of new overflow 

sensor, conduit and cabling, 
n. Clean and re-grade site as required including repair of roadways 

and site areas to original or better condition. Site shall be kept 
clean both during and upon completion of construction, 

o. Miscellaneous and other work necessary or incidental for 
completion of the project, and 
 

p. Spot clean tank interior for year-end inspection.  If the one-year 
anniversary occurs on or between May 1 and September 30, the 
inspection may be re-scheduled for some time after September 30. 

 
1.03   CASH ALLOWANCES 
 

A. Include the following specific Cash Allowances in Contract Price under provision 
of Paragraph 3.11 – Document 00700 - General Conditions: 
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1. Coordinate with Centerpoint Energy and Isolation of Overhead Power 
Line(s) at Forest Cove #2 - $60,000. 
 

2. Code Enforcement and Building Permits - $20,000. 
 

1.04   CITY-FURNISHED PRODUCTS 
 
A. Items Furnished by the City for installation and final connection by Contractor - 

NOT INCLUDED 
 

B. Contractor's Responsibilities: 
 
1. Arrange and pay for Product delivery to the site. 
 
2. Receive and unload Products at the site; jointly with the City, inspect for 

completeness or damage. 
 
3. Handle, store, Install, and finish Products. 

 
4. Repair or replace damaged items. 

 
1.05 WORK SEQUENCE 
 

A. Construct the Work in Phases during the construction period. Coordinate 
construction schedule and operations with the City.  Within ten (10) days of 
notification of award of the contract, the Contractor shall submit to the Owner a 
detailed schedule showing dates when each work task is planned to begin and 
end. 
 

B. Contractor to coordinate with CenterPoint Energy for the isolation of overhead 
power lines at the Forest Cove #2 Water Plant. Isolation of overhead power lines 
shall not occur during the summer months. 
 

C. Sequence of tank demolition and construction at the Forest Cove #2 Water Plant 
shall be conducted as follows: 
 
1. Contractor shall furnish and install 10-inch gate valve on 10-inch suction 

and interconnect prior to demolishing GST-1.  GST-2 is to remain in 
service during the construction of GST-3.  Once construction of GST-3 is 
complete and the tank is in service, Contractor to demolish GST-2. 
 

2. Contractor to make all necessary connections to the 6-inch well inlet once 
GST-2 is demolished. 
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D. Contractor shall start work on either GST-1 or GST-2 at the Kingwood #1 Water 

Plant, once either GST-1 or GST-2 is fully rehabilitated and back in service, 
Contractor to commence work on the remaining tank. 
 

E. Coordination of the Work:  Refer to Section 01312 - Coordination and Meetings. 
 

1.06 CONTRACTOR USE OF PREMISES 
 

A. Comply with procedures for access to the site and Contractor's use of rights-of-
way as specified in Section 01145 - Use of Premises. 

 
B. Construction Operations:  Limited to the City's rights-of-way provided by the City 

and areas shown or described in the Contract documents. 
 
C. Utility Outages and Shutdown:  Provide a minimum of 48 hours notice to the City 

and private utility companies (when applicable), excluding weekends and 
holidays, in advance of required utility shutdown.  Coordinate all work as 
required. 
 

1.07 STREET CUT ORDINANCE – NOT USED 
 
1.08 WARRANTY 

 
A. Comply with warranty requirements in accordance with Document 00700 - 

General Conditions. 
 

1.09 ADDITIONAL CONDITIONS FOR SUBSTANTIAL COMPLETION 
 

A. In addition to requirements outlined in Document 00700 – General Conditions, 
for Contractor to be substantially complete with the Work and call for inspection 
by Project Manager to confirm, the following conditions must be met or 
completed: 
 
1. All testing shall be completed and accepted by Project Manager. 
 
2. Completion of site restoration. 
 
3. Substantial completion shall be contingent on the successful completion 

of the leak test. 
 
PART 2  P R O D U C T S - NOT USED 
 
PART 3  E X E C U T I O N - NOT USED 
 
 

END OF SECTION 
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CITY OF HOUSTON 
STANDARD GENERAL REQUIREMENT  TEMPORARY FIELD OFFICE 

 
Section 01520 

 
TEMPORARY FIELD OFFICE 

 
 
 

PART 1  G E N E R A L 
 

1.01  SECTION INCLUDES 
 

A  Temporary field office building and associated parking area. 
 

1.02  FACILITY DESCRIPTION 
 

A  Temporary field office to be utilized by authorized representatives of the City 
to coordinate and monitor daily construction activities performed by 
Contractor. 

 
B. Field office shall be a non-smoking facility. 

 
 
 

PART 2  P R 0 DUCTS 
 

2.01  FIELD OFFICE 
 

A  General: 
 

1. Locate office in vicinity of the Work at a location approved by Project 
Manager or where indicated on Drawings. 

 
2.   Furnish, Install and maintain field office for exclusive use of authorized 

representatives of the City.  Provide sufficient room for Project 
meetings and Inspector's office. 

 
3. Provide office within 10 days of Date of Commencement of the Work. 

 
4.  Construct two all-weather, hard surfaced parking spaces for exclusive 

use of authorized representatives of the City.  Provide all-weather 
surfaced walk between parking spaces and field office. 

 
B. Minimum Construction: 

 
1  Structurally sound foundation and superstructure. 

 
Weather tight with insulated roof, walls and 7-foot ceiling (minimum). 

 
 
 
 
 

01520-1 
02-08-2012 

 
 



CITY OF HOUSTON 
TEMPORARY FIELD OFFICE                   STANDARD GENERAL REQUIREMENT 

 
3. Stairs or walkway with handrail and covered entrance platform 

(minimum 4 feet by 4 feet) with mud scraper at door. 
 

4. Resilient floor covering. 
 

5. Screened windows with area equal to approximately 10 percent of 
floor area sufficient for light, view of the site, and ventilation.  
Provide each window with operable sash and burglar bars. 

 
6.  Secure exterior doors with dead-bolt cylinder locks and burglar bars. 

        C.  Minimum Services: 

1.  Exterior entrance light. 
 

2. Interior lighting of 75 foot-candles minimum at desktop height 
 

3. Automatic heating to maintain 65 degrees F in winter. 
 

4. Automatic cooling to maintain 75 degrees F in summer. 
 

5. Electric power service. 
 

6. Three telephone service lines one for voice, one for data, and one 
for fax, for exclusive use of authorized representatives of the City. 

 
7. Sanitary facilities in field office with one water closet, one lavatory, 

and one medicine cabinet for exclusive use of authorized 
representatives of the City. 

 
D. Minimum Furnishings: 

 
1.  One 5-drawer desk 

 
2. Two swivel desk chairs with casters. 

 
3. One plan table. 

 
4. One drawing plan rack. 

 
5. One 4-drawer legal file cabinet complete with fifty legal-size 

hanging folders and two full-sized carriers. 
 

6.  One marker board with cleaner and markers. 
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7.  Two waste baskets. 

 
8.  One 30-inch by 36-inch tack board. 

 
9.  One all-purpose fire extinguisher. 

 
10.  Six protective helmets (hard hats) with ratchet adjustment for exclusive 

use of authorized representatives of the City. 
 

11.  Conference table and chairs to accommodate 10 persons. 
 

12.  All in one printer, copier, plain paper fax machine. 
 

13.  Telephone instrument separate from fax machine. 
 

E.  Provide adequate space for one set of Contract documents for ready 
reference. 

 
 
 

PART 3  E X E C U T I 0 N  
 

3.01  MAINTENANCE 
 

A   Maintain all-weather surface driveway and parking areas, buildings, 
walkways, stairs and required furnishings and equipment for duration of the 
Contract. 

 
B.  Provide janitorial services for duration of the Contract consisting of twice 

weekly sweeping and mopping floors, trash removal, weekly restroom 
cleaning, and weekly dusting of furniture and equipment. 

 
C. Provide soap, paper towels, toilet paper, cleansers and other necessary 

consumables. 
 

D.  Immediately repair damage, leaks or defective service. 
 

3.02  PROJECT CLOSEOUT 
 

A  Remove temporary field office and signs and restore site as specified in 
Section 01770 - Closeout Procedures. 

 
 

END OF SECTION 
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Rehabilitation and New Water Storage Tanks at Various Location – Package 6 
WBS No. S-000600-0046-4  RIP RAP 
 

Section 02322 
 

RIP RAP 
 
PART 1 - G E N E R A L 
 
1.01 DESCRIPTION 
 

A. This item shall govern furnishing and installing concrete rip rap for erosion protection to the 
limits shown on the Plans, or as directed by the Engineer.  

 
 
PART 2 - P R O D U C T S 
 
2.01 RIP RAP 
 

A. Rip rap blocks shall consist of 80 pound to 150 pound blocks of broken concrete.  
 
B. The minimum thickness of each block is to be 6 inches.  No more than 25% of blocks may 

have a length greater than 2-1/2 times the width or thickness.  No length of block shall 
exceed 3 times the width or thickness.  

 
C. Gradation: 

Weight 
_(lbs)_ Percent Lighter 

150 100 
115 50 
80 5 

 
D. All exposed rebar shall be cut off flush with the surface of the block. 
 
E. Concrete shall be Class B, minimum. 

 
2.02 GEOTEXTILE FABRIC 
 

A. Where shown on the plans, geotextile fabric meeting the requirements of City of Houston 
Standard Specification 02621 shall be provided. 

 
 
PART 3 - E X E C U T I O N 
 
3.01 PLACEMENT 
 

A. Accurately trim and dress channel/ditch side slopes and bottom to proper grade prior to 
placing rip rap.  
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B. Where shown on the Plans, place geotextile fabric in accordance with manufacturer's 
recommendations. 

  
C. Place rip rap to slopes, lines and grades as shown on the Plans to produce a well-graded mass 

of rip rap without voids.  
 
D. Thickness of rip rap mat shall be as shown on the Plans or specified in the bid proposal.  
 
E. Place rip rap in a manner that will not severely disturb the graded slopes.  
 
F. Do not drop rip rap from such a height to break blocks.  
 
G. Fill riprap voids and bury riprap a minimum of 6 inches with topsoil on side slopes as 

directed by the Engineer. 
 
 
PART 4 - MEASUREMENT AND PAYMENT 
 
4.01 MEASUREMENT 
 

A. Where included in the bid proposal, concrete rip rap shall be measured by the square yard of 
indicated mat thickness. 

 
4.02 PAYMENT 
 

A. No payment will be made for concrete rip rap unless specifically noted in bid proposal.  
Include payment for furnishing and placing concrete rip rap in bid unit price for applicable 
structure to which rip rap is incidental. 

 
B. Where bid item for concrete rip rap is included in the bid proposal, payment for concrete rip 

rap of specified mat thickness shall be at the bid unit cost per square yard.  Bid unit price for 
concrete rip rap shall include all excavation, material, labor, and geotextile fabric (where 
indicated on the Plans). 

 
 

END OF SECTION 
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SECTION 05091 
 

WELDING 
 
PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Specification governs requirements for welding and procedures for the 
project. 

 
B. Project to be completed in accordance with plans and specifications. 

 
C. Welding terms are per definitions given in American Welding Society (AWS) 

Section 3.3. 
 
1.02 DESIGN REQUIREMENTS 
 

Reference is made to: 
 

1. American Society of Mechanical Engineers (ASME) Boiler and 
Pressure Vessel Code, Sections VIII and IX. 

 
2. American Welding Society (AWS) Standards. 

 
3. American Water Works Association (AWWA) Standard D100. 

 
4. American Petroleum Institute (API) Standard 653 - Tank Inspection, 

Repair, Alteration, and Reconstruction. 
 
1.03 SUBMITTALS 
 

Welding procedures and procedure qualification record for each grade of material 
encountered. 

 
1.04 QUALITY CONTROL 
 

A. Welder Qualifications: 
 

1. All welders working on the project shall be qualified for the 
procedures proposed by the tank contractor. 

 
2. This requirement shall govern all welding regardless of the 

connection to be welded or tacked for welding.  
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3. Certificates for each welder shall be kept at the jobsite for review by 
the Engineer if requested.  

 
4. A welder may perform welding only in positions and plate thickness 

for which he has been qualified.  
 

5. Should a welder produce welds with a high reject rate (over 5%), the 
welder must be either requalified or prohibited from making future 
welds. 

 
6. Welders will be qualified as outlined in AWWA D100, Section 8.3 

 
B. Welding Procedure: 

 
1. Welding procedures are required for each grade, position, and 

thickness of material encountered. 
 

2. The Contractor may use procedures that have already been 
developed for the same material grade upon providing documentation 
from a recognized laboratory.   

 
3. All procedures as a minimum must comply with AWWA D100 Section 

8.2. 
 

C. Welding Records: 
 

1. Contractor is required to keep a record of the work completed.  
Records to be furnished to Owner upon request.   

 
2. This record may be cumulative but must include data on X-ray 

locations, welding operator, and type of technique used. 
 

3. Quality control to be per AWWA D100, Section 11. 
 

D. Environmental Conditions: 
 

1. No welding will be permitted when the environmental conditions are 
not conducive to good welding practice.   

 
2. Specifically, all welding must be shielded from precipitation and winds 

that could affect the quality of deposited materials. 
 

3. When plates may be damp, such as the early morning, the Contractor 
may use heat to remove moisture and begin welding work. 
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E. Welding Safety: 
 

Prior to welding or cutting with a torch on painted surfaces of tanks to be 
rehabilitated or demolished, the Contractor must test for presence of lead in 
paint.  If lead is found to be present, the Welder must be appropriately 
protected in accordance with OSHA Standard for Construction Industry, 29 
CFR 1926. 

 
1.05 MEASUREMENT AND PAYMENT 
 

A. No separate measurement and payment for work performed under this Item 
except as indicated below. 

 
B. The Contractor shall include the cost for this work in contract price bid for 

work of which this is a component part. 
 

C. Measure "Extra Welding Repair, All Weld Sizes" by linear foot, complete in 
place.  Pay for "Extra Welding Repair, All Weld Sizes" by unit price per 
linear foot. No pay for this item unless the work is specifically authorized by 
the Engineer, 

 
D. Measure "Extra Welder" and "Extra Welder Apprentice" by manhours.  Pay 

for each by the manhour.  No pay for this item unless the work is specifically 
authorized by the Engineer. 

 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS AND EQUIPMENT 
 

A. Contractor is to furnish all materials and equipment to complete this item. 
 

B. All electrodes are to be stored in welding electrode ovens per manufacturer's 
recommendations. 

 
C. No electrode shall be used unless they have been in the oven at the 

manufacturer's recommended temperature for a minimum of 24 hours. 
 

D. Unused electrodes that were taken out of the oven for use in the day must 
be placed back in the oven after the work day for use at a later time. 
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PART 3 - EXECUTION 
 
3.01 FABRICATION AND ASSEMBLY 

A. Fabrication and assembly shall be as specified in AWWA D100 as a 
minimum.  (All line tolerances to be per drawings and specifications). 

 
B. No plates will be used that have been buckled or deformed. 
 
C. Contractor is to tack weld all plates in each course in a uniform manner 

before weld out of that course, considering stresses or deformation that may 
occur in the welding and closure sequence. 

 
3.02 WELD PREPARATIONS 
 

A. No plates shall be tacked in place for welding unless the weld joint has been 
prepared per details and designs. 

 
B. Plates are to be cut and deposits of slag removed by grinding. 

 
C. In cases where new welds are to join an existing plate, the existing protective 

coating shall be removed by grinding before welding is begun. 
 

D. Existing welds to be repaired shall be gouged and cleaned prior to repair. 
 

E. Weld x-rays to be provided for by the Owner.  All welds which do not pass x-
ray will be repaired by the Contractor, at no additional expense to the 
Owner. These welds will be x-rayed again upon completion of repair, at the 
expense of the Contractor.  When more than two radiographs are rejected, 
additional x-rays can be taken as directed by the Engineer at the 
Contractor's expense. 

 
 
 END OF SECTION 
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SECTION 05502 
 

 MISCELLANEOUS METALS  
  
  
PART 1 - GENERAL 
 
1.01 SCOPE 
 

This section covers miscellaneous metal work not covered in other sections of the 
specifications.  

  
1.02 GENERAL  
  

A. Determine metal items to be provided under other sections of the 
specifications.  

  
B. Verify all dimensions and conditions at site.  

  
C. Insofar as practicable, miscellaneous work shall be fitted and shop 

assembled ready for erection.  
  

D. Shop and field connections shall be welded except where bolted connections 
are indicated on drawings.  

  
E. Furnish all necessary bolts, anchors and sleeves required for the support of 

miscellaneous metal items.  
  

F. Provide drilled holes and connections in miscellaneous metal work as 
required for attachment of other miscellaneous metal items.  

  
G. Jointing and intersections of metal shall be close, tight and secure.  Bolted 

work shall be screwed tight to prevent loosening.  
  

H. Equipment and welding shall conform to requirements of the American 
Welding Society Code for Welding and Building Construction, latest edition. 
 Welding not governed by the above shall be performed in accordance with 
the best modern practice for strength and durability.  

 
1.03 SHOP DRAWINGS  
 

Submit for approval in accordance with Section 01330 prior to fabrication. 
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1.04 MEASUREMENT AND PAYMENT 
 

A. No separate measurement and payment for work performed under this item. 
 

B. The contractor shall include the cost of this work in the contract bid price for 
work of which this is a component part. 

 
 
PART 2 - PRODUCTS  
  
2.01 MATERIALS  
  

A. Structural Steel Shapes - ASTM A36-68. 
  
  B. Bolts, Nuts and Washers - ASTM A307-67.  
  

C. Expansion Bolts - Equal to "WEJ-IT" by WEJ-IT Expansion Products, Inc., 
Broomfield, Colorado.  

  
D. Welding Electrodes - ASTM A233-64 T.  

 
E. Castings - ASTM A48-64.  

  
2.02 PROTECTIVE COATINGS & FINISHES 
  

A. Paint in accordance with Section 09971 - Painting and Protective Coatings 
for Potable Water Storage Tanks.  

  
B. If specified, hot dip galvanize in accordance with ASTM A123.  

 
C. The exterior finish of aluminum structures (including roof vents, plates, 

batten bars, hub covers, handrails and roof hatches) shall be "Aluminum 
Association Nondirectional Textured, M42, Fine Matte Finish". 

 
 
PART 3 - NOT USED 
 
 
 END OF SECTION 
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Section 09971 
 

PAINTING AND PROTECTIVE COATINGS 
FOR POTABLE WATER STORAGE TANKS 

 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 

  Surface preparation and application of paints and/or protective coating materials in a safe 
 manner with proper handling and removal and disposal of all waste materials. 

 
1.02  MEASUREMENT AND PAYMENT 
 

 There is no separate measurement and payment for work performed under this Specification 
 Section. Include the cost for this work in the contract bid price for work of which this is a 
 component part. 

 
1.03  REFERENCE STANDARDS 
 

A.  American Society for Testing of Materials (ASTM) 
 

1. ASTM D 4285, "Standard Test Method for Indicating Oil or Water in Compressed 
 Air" 
 
2. ASTM A 123, "Specification for Zinc (Hot-Dip) Galvanized Coatings on Iron and 
 Steel Products" 
 
3. ASTM A 153, "Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware" 
 
4. ASTM A 385, "Practice for Providing High-Quality Zinc Coatings (Hot-Dip)" 
 
5. ASTM E 376-89, "Practice for Measuring Coating Thickness by Magnetic-Field or 
 Eddy-Current (Electromagnetic) Test Methods" 
 
6. ASTM D 4940-89. "Method for Conductimetric Analysis of Water Soluble Ionic 
 Contamination of Blasting Abrasives" 
 
7. ASTM D 4417-84, "Standard Test Methods for Field Measurement of Surface Profile 
  of Blast Cleaned Steel" 

 
B. NACE International "Book of Standards" 

 
1. Field Measurement of Surface Profile of Abrasive Blast Cleaned Steel Surfaces Using 
 Replica Tape: RP0287-91 
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2. Discontinuity (Holiday) Testing of Protective Coatings: RP0188-90 
 
3. Visual Standard for Surfaces of New Steel Centrifugally Blast Cleaned with Steel Grit 
 and Shot TM0175-75 

 
C. NACE International Publication 6A192, "Dehumidification Equipment in Lining Application" 
 
D. Society for Protective Coatings (SSPC), "Steel Structures Painting Manual, Vol. 1, Good 

 Painting Practice" 
 
E. Society for Protective Coatings (SSPC), "Steel Structures Painting Manual, Vol. 2, Systems 
  and Specification" 
 

1. Solvent Cleaning: SSPC-SP-1-82 
 
2. Hand Tool Cleaning: SSPC-SP-2-95 
 
3. Power Tool Cleaning: SSPC-SP-3-95 
 
4. Power Tool Cleaning to Bare Metal: SSPC-SP-11-95 
 
5. White Metal Blast Cleaning: SSPC-SP-5/NACE 1-94 
 
6. Commercial Blast Cleaning: SSPC-SP-6/NACE 3-94 
 
7. Brush-Off Blast Cleaning: SSPC-SP-7/NACE 4-94 
 
8. Near-White Blast Cleaning: SSPC-SP-10/NACE 2-94 
 
9. Mineral and Slag Abrasives: SSPC-AB 1-91 
 
10. Visual Standard for Abrasive Blast Cleaned Steel: SSPC-Guide to Vis 1-89 
 
11. Measurement of Dry Paint Thickness with Magnetic Gages: SSPC-PA 2 

 
F. NSF International Standard 61 - Drinking Water System Components. 
 
G. If there is a conflict between cited reference standards and this specification, this specification 

 prevails unless otherwise indicated in the procurement documents. 
 
1.04 SUBMITTALS 
 

Submittals for materials and/or systems proposed for use on this project must conform to  
 requirements included in Section 01330 and include, but not be limited to, those items  listed for   
      each product/system below.  Provide submittals to the Engineer for review. 
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A. Paint and Protective Coatings: 
 

1. Manufacturer Technical Data Sheets for all paints, coatings, solvents, detergents and 
 degreasers proposed. 
 
2. Manufacturer Material Safety Data Sheets (MSDS) for all paints, coating and thinners 
 proposed. 
 
3.  Color name and/or number with color chart for each specific coating product.  Exterior 
  topcoat color shall be City of Houston Barr Blue. 
 
4.  Manufacturer’s statement of conformance with ANSI/NSF 61 (NSF International)  
  requirements for use on potable water tank interior surfaces. 
 
5.  Manufacturer's specific ventilation requirements for products used on interior surfaces. 
  Provide ventilation requirements to ensure adequate evacuation of solvents to prevent  
  solvent entrapment, worker exposure to solvents above the OSHAPEL, and timely  
  coating system cure. 

 
B. Abrasive Blast Products 

Use abrasive blast products which conform to the Society for Protective Coatings (SSPC) 
Abrasive Specification No. 1. "Mineral and Slag Abrasives", except that copper slag is not 
permitted. Abrasive blast product submittals to include, but not be limited to, the following: 

 
1. Manufacturer's certification or laboratory analysis that the product proposed contains 
 less than 1% free crystalline silica. 
 
2. Laboratory analysis of blast material presenting results of blast material testing as 
 required in SSPC-AB 1, Table 1 requirements for Chemical and Physical Properties of 
 Abrasives, except that the conductivity test for water soluble contaminants in 
 accordance with ASTM D-4940 shall not exceed 500 microsiemens (micromhos). 
 
3. Material Safety Data Sheets. 
 
4. Composition, mesh size, and bulk density. 
 
5. Recommended application nozzle, air requirements, and pressure. 

 
C. Containment System 

 Include a sample or samples of containment materials including screens, tarpaulins, sheets, 
 films and ground covers.  Include manufacturer technical data sheets for the proposed 
 containment system.  In addition, include the following: 
 

1. Outrigger/containment structural support system layout and details. 
a)  For ground storage tanks, submit proposed arrangement of scaffolds and/or A-
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frames to support containment materials.  Do not support containment from 
existing tank handrails or ladders.  The scaffolding must be designed to support 
the weight of the containment materials and provide a safe working environment 
for workers. 

b)  For elevated storage tanks, submit proposed layout of outrigger system, 
containment hoisting system, details of proposed method of connection to tank 
shell, list of structural members including, but not limited to, size of member, 
maximum allowable wind velocity before system must be lowered to prevent 
structural damage to the system and/or tank, method of determining wind velocity 
and proposed location of wind velocity measuring device.  The outrigger system 
layout must be reviewed and sealed by a licensed Professional Engineer registered 
in the State of Texas. 

 
2. Manufacturer’s technical data sheets for the proposed containment system. 
 
3. Manufacturer's certification that proposed containment materials are fire resistant. 
 
4. Provide a minimum shade factor for proposed containment materials of 95%, except  for 

 a minimum shade factor of containment materials used with chemical stripping  agents of  
      85%. 

  
D. Chemical Stripping Agents - For Rehabilitation of an Existing Tank 

 
1. Manufacturer's Technical Data Sheet for the materials proposed. 
 
2. Material Safety Data Sheets (MSDS). 
 
3. Proposed method of application. 
 
4. Waste material containment and retrieval system. 

 
E. Dehumidification Equipment 

 
1. Manufacturer and Supplier 
 
2. Support Equipment (i.e. generator) 
 
3. Equipment capacity, sized per NACE Publication 6A192 

 
 
PART 2   PRODUCTS 
 
2.01 COATINGS 
 

A. Painting and Coatings 
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1. The following paint/coating manufacturers are known to have products of acceptable 
 quality for this project:  ACRO, Raven Lining Systems, Carboline, Sherwin -  Williams, 
 Tnemec, Valspar and Devoe (for exterior wash only). Bid based upon the use of 
 products supplied by one of these named manufacturers. These named  manufacturers are 
 designated to establish a level of acceptable product quality or manufacturing experience 
 and are not to be construed as the only manufactures of  products acceptable for use on 
 this project.  Other manufacturers and products will be considered on an individual basis, 
 and may be submitted for consideration in accordance with Document 00700, Article 
 3.10, Product Options and Substitutions (excluding 3.10.3), Section 01330, and this 
 Section. 
 
2. Specific products of the named manufacturers acceptable for use and to be bid for this 
 project are contained in Table 1, "Coating Product," included in this section. 
 
3. Use non-lead containing coatings which comply with all laws, regulations and  
 ordinances of the Federal, State, and Local government including V.O.C. regulations. 
 
4. Properly store and handle materials according to manufacturer's requirements and in 
 compliance with applicable government regulations. 
 
5. Color: Generally colors are to be as follows: 

a. When multiple coats are required, use coatings alternating colors.  
b. Use white for the interior final coat. 
c. Use City of Houston Barr Blue for exterior final coat. 

 
6. Obtain all coating materials and required thinners for each tank from the same single 
 source coating manufacturer. 
 
7. The schedule for painting and coating for specific tanks is contained in Table 2  "Surface   
            Preparation and Finish Schedule" included in this Section. 

 
B. Hot Dip Galvanized Surfaces 

 
1. If specified, hot dip galvanize in accordance with ASTM A 123, ASTM A 385 and/or 
 ASTM A 153. 
 
2. The completed galvanized sections to have a minimum of 2 ounces per square foot.  
 Two ounces of galvanizing per square foot equals approximately 3.4 mils. 
 
3. Estimate weight of galvanizing by use of magnetic dry film thickness gage in 
 accordance with ASTM E 376-89. 

 
4. Galvanizing (zinc) in contact with potable water must be NSF classified for contact 
 with potable water. 

 
2.02  EPOXY CAULKING 
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A. Use flexible, NSF classified epoxy caulking for use in contact with potable water and compatible 

with the epoxy lining system used in the tank. 
 
B. Caulk to be 100% solids, two component, polyamine or polyamide cured. 
 
C. The coating manufacturer and caulk material manufacturer to confirm, in writing, that the internal 

epoxy coating system is compatible with the 100% solids epoxy caulk material. 
 
D. Include in the written confirmation of material compatibility, any conditions for or surface 

preparation requirements of the epoxy caulk material. 
 
E. An acceptable product for this Project is "Aquatapoxy A7", manufactured by Raven Lining 

Systems, Tulsa, Oklahoma. 
 
2.03 CHEMICAL PAINT STRIPPER (For Rehabilitation of an Existing Tank) 
 

A. Use of chemical paint stripper for removal of exterior paint is allowed, if approved by the 
Engineer and used in strict accordance with manufacturer’s recommendations. 

 
B. Propose a chemical stripping system such as "Peel Away", manufactured by Dumond Chemicals, 

Inc. of New York, NY, or approved equivalent. 
 
2.04 CONTAINMENT SYSTEM 
 

A. Provide a containment system which allows for the containment of the environmentally 
 sensitive waste, dust and paint over spray that will be generated during the blasting and 
 painting operations. 

 
B. When a tank is to be rehabilitated and the coatings to be removed contain lead, containment to 

conform at a minimum to the requirements of TNRCC Texas Air Control Board Regulation I,  31 
TAC Chapter 111 Sections 131 through 139 and meet the performance requirements of Section 
01351 "Environmental Safety and Worker Protection" of this specification. 

 
C. When chemical stripping agents are used, provide for containment of debris, aerosols, strippings 

and other emissions or releases.  In addition, manage contained waste in accordance with Section 
02136 "Waste Material Handling and Disposal" and Contractor waste handling procedure. 

 
D. Determine by the Engineer, the containment system requirements, if any, for wet abrasive 

 blast or vacuum abrasive blast, and roller applied or brush-on coatings. Use impervious 
 ground coverage as noted in Item 2.05.F.6 at all times. 

 
E. Containment system proposed by the Contractor must assure the protection of the surrounding 

environment and must provide sufficient protection to meet: TNRCC Texas Air Control Board 
regulations for the Control of Air Pollution and Visible Emissions of Particulate Matter; Texas 
Water Commission regulations applicable to protection of the soil and water; and Sections 01351 
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"Environmental Safety and Worker Protection" and 02136 "Waste Material Handling and 
Disposal" of this Specification. 

 
F. Construct containment system with wind screens of a minimal shade factor as specified in 

 Item 1.07.C of this section, or as required below, with no emission from edges, rips, or tears. 
 The containment system must be designed for the purpose of containing and controlling 
 emissions, debris and protecting the air, ground and soil from contaminants resulting from 
 lead paint removal, surface preparation and painting operations. 

 
1. Containment System to provide a safe working environment and provide for control of 
 emissions as required in Section 01351 "Environmental Safety and Worker Protection" 
 of this Specification. 
 
2. For rehabilitating an existing tank, employ a Containment System meeting the 
 requirements of an SSPC Class 2 containment, per SSPC Guide 6 (CON), when lead 
 containing paint is to be removed by abrasive blast cleaning methods. 
 
3. The containment materials must provide for performance which will comply with the 
 following: 

a) Protection of the environment, including air, water and soil, from abrasive blast 
media, process water, dust particles and paint debris. 

b) Air movement within containment. 
c) Secure edges and seams. 
d) Permeable to natural lighting, unless alternate lighting is to be provided. 
e) Tarp overlap to provide for maximum containment of spent debris. 

 
4. Maintain the containment system free of defects through the course of the project.  In the 

event that emissions or releases occur which exceed the requirements established in 
Section 01351, "Environmental Safety and Worker Protection," stop work until all defects 
are repaired. 

 
5. Prior to installation, the containment system design must be submitted and reviewed by 

the Engineer.  In addition, for work on elevated water storage tanks, design the 
containment enclosure to be raised and lowered within 15 minutes to prevent damage to 
the enclosure, the tank, personnel, and excessive loading to the tank and tank 
appurtenances in the event of high winds and foul weather. 

 
6. Place membranes that are impervious to the abrasive blast media, paint debris dusts, and 

process water on the ground around the tank to prevent contamination of the ground storm 
waters and surface waters due to run-off. Use chemically resistant membranes when 
chemical stripping is employed.  Contain the debris within 30 feet of the base of the tank. 

 
7. Prior to any changes or modifications in the containment system during the course of the 

work, submit in writing and review by the Engineer, proposed changes and modifications. 
Address the operational and technical reasons for containment modifications in the 
submittal. 
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G. Eagle Industries, Reef Industries, or equivalent are acceptable suppliers. 

 
2.05 ABRASIVE BLAST MATERIALS 
 

Mineral and slag abrasive materials are to conform to the requirements of the Society for 
Protective Coating’s Abrasive Specification No. 1, SSPC-AB1.  Abrasives are to be Class A, less 
than 1% crystalline silica.  The conductivity of the abrasive (indicative of water soluble 
contaminants) is not to exceed 500 microsiemen (micromhos) when tested in accordance with 
ASTM-D4940.  Prior to use, provide the Engineer qualifications and conformance testing 
performed and documented in accordance with Section 5 of SSPC-AB1. Abrasive materials 
expressly prohibited from use include sand and copper slag. 

 
2.06 PRODUCT HANDLING 
 

Delivery and Storage 
 

A. Deliver all paints, coatings and related materials to the job site or fabrication shop in original 
unopened containers with the product name, type and batch number, color, and manufacture date 
clearly marked on each container. 

 
B. Store all materials used on the job in a single place provided by the Contractor or designated by 

the Engineer at the job site.  Comply with OSHA requirements, recommendations of the National 
Fire Protection Association, City Fire Codes, and manufacturer recommendations for on site and 
fabrication shop storage. 

 
C. Remove oily or solvent-soaked rags and all waste from the job site every night, and take all 

necessary precautions to reduce fire hazards to a minimum. 
 
D. If the storage space was a fixed part of the project, leave clean upon completion of the work. 

Repair any damage to storage space or its surroundings. 
 
 
PART 3   EXECUTION 
 
3.01  COATING OPERATION ENVIRONMENTAL REQUIREMENTS 
 

A.  Tank Interior Humidity and Temperature 
 
1. During abrasive blast cleaning and painting operations, the relative humidity of the 

interior air is not to exceed fifty percent (50%). Measure relative humidity by a sling 
psychrometer or other appropriate psychometric measuring equipment.  
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2. Maintain the interior air temperature and surface temperature of surfaces to be coated 
between 50F and 120F and at least 5F above the dew point or as otherwise required 
by the manufacturer.  (Note, that for use of Aquatapoxy, the maximum surface 
temperature is 100F.) 

 
3. Achieve the required conditions for interior air conditions through the use of 

dehumidification equipment. 
 
a. Submit for review by the Engineer, proposed dehumidification equipment. 

Provide a minimum of three air changes per hour unless dehumidification 
equipment manufacturer's calculations substantiate fewer air changes. 

 
b. Supply dry, fresh (not recirculated) air within 12 inches of the tank bottom from a 

system of duct work and blowers with the dehumidification equipment. Operate 
the ventilation system 24 hrs/day throughout the entire coating cure process. 

 
c. Maintain dehumidification until abrasive cleaning operations, coating operations 

and cure are complete, but not less than ten (10) days. 
 

B. Tank Exterior Humidity and Temperature 
 
1. Do not apply a coating to wet or damp surfaces or in rain, snow, fog or mist. 
 
2. Do not apply any coatings when it is expected that the ambient air temperature will fall 

below 50F or within 5F of the dew point within 6 hours after application of coatings or 
paints. 

 
3. Do not apply a coating when the relative humidity is above 85%, or as specified in the 

coating manufacturer's product data sheet.  Measure relative humidity and dew point by 
use of a Sling Psychrometer in conjunction with US. Department of Commerce Weather 
Bureau Psychometric Tables.  If the above conditions are exceeded, delay coating or 
painting operations until conditions are favorable. 

 
4. The ambient conditions and surface temperature of the surfaces being coated must be 

between 50F and 120F and at least 5F above the dew point in accordance with the 
manufacturer’s recommendations.  The maximum surface temperature during application 
of urethane coatings is 100F. 

 
3.02 WORKMANSHIP 
 

A. Good workmanship is required for all work as defined by the latest edition of the "Manual of 
Good Painting Practices" published by the Society for Protective Coatings (SSPC), 40 24th Street, 
Pittsburgh, Pennsylvania 15222. 

 
B. These specifications do not cancel or supersede the directions of the manufacturer regarding the 

warranty or applicability of the product.  In instances of variations between manufacturer’s 
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recommendations and this specification, the more stringent requirement governs. 
 
C. The Contractor to furnish trained personnel experienced in the work to be performed.  Contractor 

to ensure work is performed in accordance with these specification requirements including, but 
not limited to: surface cleanliness; anchor profile; ambient conditions; film thickness (wet and 
dry) and holiday detection.  Provide and use such inspection instruments, gauges or other 
equipment as may be required to verify compliance with manufacturer's instructions and these 
specifications. Assure proper operating condition and calibration of equipment and 
instrumentation before and after use. 

 
D. Provide tools and equipment in good working order including moisture traps in air lines to 

pressure pot and spray gun when air atomization is used.  Set moisture trap for continuous bleed 
during spraying operation.  Place moisture traps as close to spray gun as practical. Process air to 
be free from oil and moisture when tested in accordance with ASTM D 4285. 

 
E. Do not apply primer closer than four inches (4") to any surface scheduled for subsequent blasting 

or to be field welded. 
 
F. Apply a brush stripe coat of primer, subsequent to surface preparation, but prior to full primer coat  
 
 application to welds, rivets, corners, crevices, and other default to coat surfaces.  
 
G. Apply all caulk and/or sealant materials smooth and continuous. 

 
3.03 SURFACE PREPARATION 
  

A. Remove visible deposits of oil or grease prior to surface preparation in accordance with SSPC-SP-
1 or other methods approved by the Engineer, remove visible deposits of oil or grease.  

 
B. Prior to abrasive blast cleaning, remove all surface imperfections such as sharp fins, sharp edges, 

weld spatter, or burning slag. Grind sharp corners and edges to a smooth round edge with a radius 
of not less than 1/16 inch. 

 
C. Abrasive blast cleaned surfaces to meet the requirements of this specification when examined in 

accordance with Society for Protective Coatings  “Guide to SSPC-VIS 1-89”. This applies to all 
exposed surfaces, including difficult to access areas (e.g. behind stiffener rings). When a tank is to 
be rehabilitated and the coatings to be removed contain lead, acceptable coating removal methods 
include wet abrasive blast cleaning, water jetting with or without abrasives, vacuum abrasive blast 
cleaning, and chemical stripping.  Certain coating removal methods require subsequent dry 
abrasive blasting to achieve the specified surface preparation. Should these methods be selected, 
ensure that no fugitive dust escapes the containment system during dry abrasive blasting.  This is 
to be accomplished by the use of negative air and/or dust collection systems adequately sized to 
effectively control dust. 

 
D. For rehabilitation of an existing tank, Moderately Pitted Surface is defined as a surface having pits 

less than 1/16 inch deep with a frequency of 4 to 5 pits per square foot.  Prior to application of the 
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specified coating system, blast the pitted surface to SSPC-SP10.  The first coat may be thinned 
(not to exceed manufacturer's published recommendations) and applied by stiff bristle brush or 
roller to all pitted surfaces. 

 
E. For rehabilitation of an existing tank, Badly Pitted Surface is defined as a surface having pits 

greater than 1/16 inch deep and less than 1/2 of the metal thickness with a frequency of 8-12 pits 
per square foot.  Prior to application of the specified coating system, blast the pitted surface to 
SSPC-SP10.  Prior to applying the specified system, fill the pits with an epoxy caulk seam sealer 
applied by putty knife or stiff bristle brush. 

 
F. Prior to painting, remove dust by vacuuming from all prepared interior surfaces to be coated. 
   
G. Subsequent to achieving the specified surface preparation and prior to coating application, interior 

wetted surfaces must be free from surface contaminants, visible and non-visible, to a level of less 
than 7μg/cm2 as sodium chloride.  Surfaces will be tested by the City's laboratory for evidence of 
surface contaminants including soluble iron and salts such as chlorides.  A minimum of one test 
for every 2500 square feet of shell and floor area will be performed. Ensure tank interior is dust 
free at the time of the test and that the surfaces to be tested are clean. 

 
H. Prepared exterior surfaces may be vacuumed or cleaned by an alternative method acceptable to 

the Engineer.  (For rehabilitation of an existing tank, note that use of compressed air during lead 
paint removal operations is only allowable under full containment.) 

 
I. Prepared and approved surfaces must be coated before contamination, including rust bloom. 

Surfaces shown to be contaminated or exhibiting rust are to be recleaned to the requirements of 
the specifications at Contractor's expense. 

 
J. Repair abraded or otherwise damaged areas of existing paint using comparable materials and 

procedures, as approved by the Engineer. 
 
K.  Treat areas of visible mildew with an approved mildewcide, compatible with the coating 

 system to be applied. 
 

3.04  CHEMICAL STRIPPER (For Rehabilitation of an Existing Tank) 
 

A.  After application of chemical stripper and prior to recoating of the exterior surface of the tank, 
evaluate the anchor profile and surface cleanliness. If the surface cleanliness and anchor profile 
meet specification requirements, recoating of the tank can be performed. If surface cleanliness 
and/or anchor profile do not meet the requirements of this specification, prepare the surface in the 
manner specified to obtain the required anchor profile and freedom from surface contaminants. 

  
B.  For caustic based strippers, use pH paper to check the tank surface after removal of the  chemical 

stripper and existing coating system.  Failure to properly clean and neutralize the surface can 
result in an alkaline residue remaining on the tank surface.  If the surface pH is not neutral (pH of 
7.0 to 7.5), flush the surface with potable water or approved neutralizing agent  until a neutral 
surface pH is achieved.  
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C.  Notify the Engineer a minimum of 48 hours in advance of the initiation of the chemical 

 stripper removal process in order for the Engineer to be present. The manufacturer's 
 representative is required to be on site during the initial removal process. 

 
D.  Install tarpaulins or similar containment materials on the ground surface immediately under and 

adjacent to the area of the tank where the coating system is to be removed as described in 
Contractor's submittals and acceptable to the Engineer. Install the tarps in a watertight manner  so 
as to completely contain all materials and liquids from chemical stripper application, removal, 
neutralization and rinsing of the tank surface.  Consider all resulting waste hazardous and handle 
as such.  Extend the watertight tarps a minimum of twenty feet beyond the outer perimeter of the 
tank. 

 
E.  Apply chemical strippers to the tank surface in accordance with the manufacturer’s 

 recommendations for coverage, contact time, removal and surface cleaning. 
  
F.  For caustic based strippers, unless an inhibitor is recommended by the chemical stripper  
  manufacturer and acceptable to the coating manufacturer, wash the surface after 

 neutralization. 
 
3.05  COATING APPLICATION 
 

A.  Apply coating to the standards represented in the SSPC Painting Manual, Volume 1, "Good 
 Painting Practices" and manufacturer’s recommendations for paint application procedures. 

 
B. Use coating application equipment consistent with the coating manufacturer’s recommendations.  

Supply air free from oil and moisture when tested in accordance with ASTM D 4285. 
 
C. All mixing and thinning of coatings to be in accordance with manufacturer’s recommendations. 
 
D. Only compatible solvents recommended by the coating manufacturer will be used for thinning 

and clean up. 
 
E. Strictly adhere to the re-coat intervals recommended and supplied by the coating manufacturer. 
 
F. Do not coat any cleaned surface if "rust bloom" or recontamination has occurred. The Engineer to 

approve cleaned surfaces prior to application of coating. 
 
G. The Engineer spot checks surfaces to ensure conformance. At Contractor’s expense, re-prepare 

surfaces not found to meet specifications. 
 
H. All painted surfaces to be free from all dust, dirt and contamination before succeeding coats are 

applied.  The Engineer to approve each coat of paint before succeeding coats are applied. 
 
I. All environmental (ambient) conditions to satisfy manufacturer's recommendations before 

coatings are applied. 
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J. All coats to be free of runs, drips, sags and holidays or other discontinuities. The finish is to be 

uniform. 
 
K. Dry film thicknesses of all coats to conform to minimum and/or maximum thicknesses required 

by these specifications.  Measure all dry film thicknesses in strict accordance with SSPC-PA2. 
 
L. Interior – Prior to application of primer and prior to application of intermediate coat, brush stripe 

coat all welds, rivets, corners, edges, crevices and uniformly pitted surfaces. Brush stripe coat 
rough pits, depressions, and crevices to work in coatings.  Do not thin stripe coats in excess of that 
recommended by the manufacturer.   

 
For rehabilitation of an existing tank: 
 
1. Fill weld “deep pits” and grind flush at the direction of the Engineer.  Payment to be at the 

unit price bid for "Extra 6-inch Diameter Floor Patches". 
 
2. Moderately and badly pitted surfaces may exceed specified limits on the anchor profile. 

The primer coat dry film thickness must be sufficient to adequately cover the anchor 
profile. 

 
M. Exterior - All welds, rivets, corners, edges and irregular surfaces are to be stripe coated as part of 

the first coat application. Brush stripe coat pits, depressions and crevices to work in coating.  
Apply coating by brush or roller, using manufacturers’ recommended thinner (if applicable) for 
the application method selected.  NO SPRAY PAINTING ON EXTERIOR SURFACES AT 
TANK SITES WILL BE PERMITTED WITHOUT THE USE OF CONTAINMENT SCREENS 
AND APPROVAL OF ENGINEER. 

 
N. When more than one coat is to be applied, each coat should have a distinguishable color from the 

preceding and following coats.  Note that stripe coating is considered to be part of the first coat 
application. 

 
O. Exterior surface preparation and priming of all metal tank appurtenances to be in accordance with 

this specification.  Intermediate and finish coatings to be the same as those of adjacent surfaces. 
 
P. Pipe and Fittings 

 
1.  For elevated tanks, prepare the external surface of new and existing piping and fittings 

within the "dry" tank pedestal with the same surface preparation and coating system as the 
interior of the tank pedestal. 

 
2.  Prepare new above ground piping and fittings with the same surface preparation and 

coating system as specified for tank exterior. 
 
3. Prepare existing above ground piping and fittings connected directly to the tank with the 

same surface preparation and coating system as specified for tank exterior.  Limit this to 
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exposed portions of piping at inlets/outlets and to the nozzle of the adjacent tank on 
interconnect lines.  Additional limits of yard piping are indicated on the plans. 

 
Q. Prepare and coat inaccessible interior surface of roof plate and rafters as follows: 

 
1. For new tank construction, prepare inaccessible surfaces, such as interior surface of roof 

plate and rafters, with specified surface preparation. Prime coat prior to erection.  Apply a 
minimum of two additional full coats prior to final placement. Surface preparation and 
prime coat application may be conducted off-site. Follow inspection of shop blasting and 
painting in accordance with this specification.  Follow the recoat intervals recommended 
by the manufacturer. 

 
2. For repair of existing tanks, prepare all inaccessible interior surfaces of roof plate and 

rafters to be installed with specified surface preparation and a minimum of two full coats 
prior to final placement. 

 
R. Jack the roof plate/rafter interfaces, which are not accessible for surface preparation and coating 

work, off the rafters to facilitate blasting and coating the tops of rafters and the roof plate. Move 
wedges used to hold the roof plate off the rafters as required so that all areas between the rafters 
and roof plate are blasted and coated. 

 
S. For wet surfaces, including immersion and condensation zones, maintain a constant positive flow 

of dehumidified air, with adequate circulation across the finish coat for a period of ten (10) days, 
minimum.  Evacuate solvent from the bottom of the tank. Forced or induced airflow may 

 be required. Any accelerated curing procedure must be recommended in writing by the 
manufacturer and approved by the Engineer. 

 
T. Repair damaged areas in galvanized coating as follows: 

 
1. Interior surfaces require a NSF approved cold galvanizing component. 
 
2. Mechanical exterior damage to be prepared by hand tool (SP-2) or power tool (SP-3) 
 spot cleaning and to be spot coated with an organic zinc coating approved by the 
 Engineer. 
 
3. Prepare damaged areas exhibiting red rust to bare metal (SP-11) and coat with an 
 inorganic zinc coating approved by the Engineer. 

 
U. Coatings work will be permitted during daylight hours only unless arrangements or permission 

has been granted in writing.  
 

3.06 PROTECTION OF SURFACES 
 

A. Unless otherwise specified, painting will not be required on the following items: 
 
1. Exposed surfaces of Aluminum 
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2. Polished or finished Stainless Steel 
 
3. Nickel, Monel, Copper, Bronze, Lead or Brass 
 
4. Rubber and plastic including Fiberglass Reinforced Plastics 
 
5. Chromium plated surfaces 

 
 B. If Contractor applies paint to or causes damage to surfaces to be protected or unspecified  
  surfaces, removal of coating, repair or replacement of item is required. 
 
 C.  Protect all surfaces, which are not to be painted, from overblasting, spraying, over spray, 

 spatters, or spillage of paint. 
 
3.07 PAINT SYSTEM IDENTIFICATION 
 

A. Tank Label: 
 

 Stencil (or use ready-to-apply decals) the information below to the side of the tank near the 
 flush clean-out door for GST and the access door for EST about 3 feet from the ground after 
 completion of the painting operation.  Letters are to be 0.75 inches in height, the color is to be 
 black and material is to be compatible with finish coat: 
 

1. Date of coating application.  Completion [month/year] 
 
2. General Contractor, Painting Contractor 
 
3. Interior coating system supplier and product number(s). Surface Preparation, Prime 
 Coat, Intermediate Coat, Finish Coat, Caulking 
 
4. Exterior coating system supplier and product number(s). Surface Preparation, Prime 
 Coat, Intermediate Coat, Finish Coat 

 
3.08 INSPECTION, TESTING, RECORD KEEPING 
 

A. Schedule and coordinate work with the Engineer to allow for expeditious inspection by the 
 City or designated representative, including the use of ladders, scaffolds, lighting and 
 swingstages to provide regular access for inspections. 

 
B. All surfaces ready to receive a coating must be approved by the Engineer before the  

 application of the next succeeding specified coat.  If the Contractor proceeds without such 
 approval, he may, at the direction of the Engineer, be required to remove and/or recoat all such 
 work at no additional cost to the City. 

 
C. Measure wet film thickness at least once every thirty (30) minutes to make certain that proper 
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 film thickness is being achieved.  More frequent checks may be required by the Engineer at his 
 direction. 

 
D. Test all tank interior coated surfaces under the direction of the Engineer for nicks, scrapes 

 and/or pinholes in the coating film using a low voltage, wet sponge holiday detector for thin 
 film coating (<20 mils) and high voltage holiday detector for thick film coating (>20 mils). 
 Perform holiday detection in accordance with NACE RP0188-90: "Discontinuity (Holiday) 
 Testing of Protective Coatings."  Correct any deficiencies to the satisfaction of the Engineer. 

 
E. Record temperature, humidity, and dew point on a log including date and time reading  obtained.  

Obtain a minimum of three such readings on days of coating application. The  format for these 
records is presented in Table 3, "Daily Coating Summary Report" included in this Section.  Enter 
the records into a Windows compatible file such as Quatro Pro or Excel and submit a hard copy 
with monthly pay requests for those months when coatings are applied.  Furnish the Engineer with 
a 3-1/2” disk containing the complete coating summary report for the project at the end of the 
project, or in the interim, if requested. 

 
F. Paint films showing sags, checks, blisters, teardrops, curtains, fish eyes, or fat edges will not  

 be accepted.  Entirely remove films exhibiting any of these defects and recoat the surface at no 
 additional cost to the City. 

 
G. Inspect blasted steel surfaces by the Engineer using SSPC-Vis 1-89, "Visual Standard for 

 Abrasive Blast Cleaned Steel", or NACE TM-0175-75 for new steel. 
 
H. Demonstrate surface profile conformance to the specifications by obtaining average results of  a 

minimum of ten (10) equally spaced anchor profile determinations per 1000 square feet. Employ 
at the discretion of the Engineer, ASTM D 4417 "Standard Test Methods for Field Measurement 
of Surface Profile of Blast Cleaned Steel" Method A, B or C.  ASTM D 4417  Method C shall  
be employed to resolve any dispute.  The average reading to be between 2.0 mils and 3.0 mils.  
Any individual profile point less than 1.5 mils or greater than 4.0 mils will be cause for rejection 
of the anchor profile.  Rejected areas are to be reblasted to correct profile. 

 
3.09 FINISH SCHEDULE 
 

A. A list of the tanks to be coated is presented in Table 2, "Surface Preparation and Finish Schedule " 
at the end of this section.  Table 2 contains the required pre-cleaning procedures, the degree of 
surface preparation and coating system schedule for the interior and exterior of the various tanks. 

 
B. Utilize the following legend for TABLE 2 "Surface Preparation and Finish Schedule": 

 
1. Prior to abrasive blasting, degrease oily residue using steam cleaner and/or water blaster.  

Check with black light and reclean if necessary.  Check the pH of the surface for neutrality 
if an emulsifying type degreaser is used. 

 
2. Prior to abrasive blasting, perform Solvent Cleaning  (SSPC-SP-1-82) to remove oil, 

grease and other detrimental foreign contaminants for interior and/or exterior surfaces. 
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3. Power Tool Clean (SSPC-SP-3-82) any new welds, flame cut surfaces, buckshot and/or 

weld splatter associated with tank repairs, modifications and other new work. 
 
4. Perform Near White Blast Cleaning (SSPC-SP10 - NACE No. 2) of all interior tank 

surfaces unless otherwise noted in the Finish Schedule.  Achieve an AVERAGE of 2.0 
mils to 3.0 mils with no individual reading greater than 4.0 mils or less than 1.5 mils for 
anchor profile on abrasive blasted surfaces.  

 
5. Perform Near White Blast Cleaning (SSPC-SP10 - NACE No. 2) to the exterior surfaces. 

Achieve an AVERAGE of 2.0 mils to 3.0 mils with no individual reading greater than 4.0 
mils or less than 1.5 mils for anchor profile on abrasive blasted surfaces. 

 
6. Perform Commercial Blast (SSPC-SP6 - NACE No. 3) on all exterior surfaces. Achieve 

an AVERAGE of 2.0 mils to 3.0 mils with no individual reading greater than 4.0 mils or 
less than 1.5 mils for anchor profile on abrasive blasted surfaces. 

 
7. Perform Brush-Off Blast (SSPC-SP7 - NACE No. 4) on all exterior surfaces to remove 

poorly adhering coatings, mildew, dirt, soil and other detrimental foreign contaminants.  
Use of TSP or equal will improve cleaning effectiveness. 

 
8. Spot Repair by hand sanding and/or power tool cleaning any pinholed coatings, damaged 

coatings and/or rust spots.  All repair areas are to be feathered into adjacent painted areas 
using the appropriate paint system specified for the applicable interior or exterior of the 
tank. 

 
9. Three (3) Coat Interior Polyamide Epoxy Paint System having ANSI/NSF 61 approval for 

potable water service.  Each coat in alternating colors. 
a) The total coating system to have a nominal dry film thickness of 10 mils to 16 

 mils. 
b) Each primer and intermediate coats to have a nominal 3 to 5 mils DFT.  Finish 

 coat to have a nominal 4 to 6 mils DFT. 
c) All DFT measurements are to be performed in accordance with SSPC-PA2 and 

 represent the DFT, corrected for magnetic base readings. 
 

10. Two (2) Coat Interior Polyamide Epoxy Paint System having ANSI/NSF 61 approval for 
potable water service.  Each coat a different color. 
a) The total coating system to have a nominal dry film thickness of 7 mils to 11 

 mils. 
b) Primer coat to have a nominal dry film thickness of 3 to 5 mils, and for the 

 finish coat, 4 to 6 mils. 
c) All DFT measurements are to be performed in accordance with SSPC-PA2 and  
 represent the DFT corrected for magnetic base readings. 
 

11. Interior Epoxy Caulk Material to be EPA and FDA approved for potable water service 
such as Raven Lining Systems A-7.  Apply caulk material to surfaces which have received 
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a Near White Metal Blast (SSPC SP-10 - NACE No. 2).  Apply caulk in a smooth and 
continuous manner, overlapping material at least one inch on each side of seam to be 
caulked.  Caulk to be at least 30 mils thick at centerline of seam. After material has cured 
but prior to application of any coating, lightly scarify the surface of the caulk material. 
Caulk material is not to be applied to continuous weld seams except as required to fill 
deep weld undercuts.  The 1.0 inch overlap does not apply for deep pit repairs or 
undercuts. 

 
12. Three (3) Coat Exterior Epoxy/Epoxy Urethane Paint System.  Intermediate color to 

compliment topcoat color selected by the City. 
a) The total coating system to have a nominal dry film thickness of 9 to 12.5 mils. 
b) Primer coat to have a nominal dry film thickness (DFT) of 3 to 4.5 mils.  

Intermediate coat to have a nominal 4.5 to 6 mils DFT.  Finish coat to have a 
nominal 1.5 to 2 mils DFT. 

c) All field coats to be brush or roller applied.  SPRAY APPLICATION ON SITE 
REQUIRES APPROVAL OF CITY AND USE OF CONTAINMENT 
SCREENING. 

d) All DFT measurements are to be performed in accordance with SSPC-PA2 and 
represent the DFT adjusted for magnetic base readings of abrasive blast cleaned 
steel. 

 
13. Two (2) Coat Exterior Epoxy /Urethane Paint System.  Intermediate color to compliment 

topcoat color selected by the City. 
a) Total coating system to have a nominal dry film thickness of 6 to 8 mils. 
b) Primer coat to have a nominal 4.5 to 6 mils DFT.  Finish coat to have a nominal 

1.5 to 2 mils DFT. 
c) All field coats to be brush or roller applied.  SPRAY APPLICATION ON SITE 

REQUIRES APPROVAL OF CITY AND USE OF CONTAINMENT 
SCREENING. 

d) All DFT measurements are to be performed in accordance with SSPC-PA2 and 
shall represent the DFT adjusted for magnetic base readings of abrasive blast 
cleaned steel. 

 
14. Two (2) Coat Exterior Silicone Alkyd Paint System  

a) Prime all blasted and repaired areas with one coat of Alkyd Primer having  
 a nominal DFT of 3 to 4.5 mils. 
b) Apply full Silicone Alkyd Finish Coat having a nominal DFT of 2.5 to 4 mils. 
c) Total coating system to have a nominal 5.5 to 8.5 mils DFT. 
d) All field coats to be brush or roller applied.  SPRAY APPLICATION ON SITE 

REQUIRES APPROVAL OF CITY AND USE OF CONTAINMENT 
SCREENING. 

e) All DFT measurements are to be performed in accordance with SSPC-PA2 and  
represent the DFT adjusted for magnetic base readings for abrasive blast cleaned steel. 

 
15. Interior 100% Solids, Plural Component Paint System having ANSI/NSF 61 approval for 

 potable water service.   
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a) Total coating system to have a minimum nominal dry film thickness of 20 to 25 
mils. 

b) Apply coating in one or two coats, as recommended by the manufacturer. 
c) All DFT measurements are to be performed in accordance with SSPC-PA2 and 

shall represent the DFT corrected for magnetic base readings. 
d) Application to be in strict accordance with the manufacturer's published 

requirements. 
e) The use of dehumidification may be waived by the City when this system is 

utilized. Maintain surface cleanliness to ensure no coatings are applied over 
contaminated, rust blooms or otherwise discolored surfaces as specified elsewhere 
in these documents. Use ventilation equipment as required by the manufacturer to 
maintain a safe working environment. 

 
16. Non-Skid Walk-way 

a) GST – Provide three-foot wide safety/skid resistant roof walkway. Coating to be 
compatible with specified external prime coat coating system and applied to a 
properly cleaned surface.  Spread crushed walnut shells or aluminum oxide on 
intermediate coat while still tacky to achieve a coarse textured finish.  After this 
coat has cured, sweep all loose shells or grit from surface and apply finish coat.  

 Finish coat paint color to be a contrasting shade to the roof color.  For galvanized 
tanks, do not blast but clean according to SP-1.  Apply one coat of wash primer, 
then apply skid resistant material. 

b) EST – Provide safety/skid resistant walkway, as above, inside the handrail area on 
the tank roof. 

 
17. Concrete Surfaces 

a) Prior to application of specified system, pressure wash all surfaces to remove all 
dirt, laitence efflorescence and other non-cementitious material. 

b) Prepare concrete, masonry units, brick and plaster surfaces by removing 
efflorescence, chalk, dust, dirt, grease and oils and by roughening the surfaces as 
required to remove glaze. High pressure water, 4,000 psi minimum at 2.5 
gallons/minute minimum, with or without abrasive injection, will be used to 
remove poorly adherent or "powdery" existing paint. 

c) Determine the alkalinity and moisture content of the surfaces. Where the alkalinity 
exceeds the paint manufacturer's recommendations for application of the paint, 
correct the condition in accordance with the paint manufacturer's 
recommendations.  Do not apply paint to surfaces while the surface moisture 
content exceeds the paint manufacturer's moisture content limitations 

 
18. Continuous tank ventilation system must be able to prevent the vapor concentration from 

 reaching the TLV (threshold limit values) of exposure to the solvent(s) used in 
 accordance with the TLV values published by the American Conference of Governmental 
 Industrial Hygienists, 1991-1992 edition. 
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19. Inspect galvanized sheets for white rust deposits prior to erection. Clean any white rusted 
areas by the use of a water and scrub brush technique.  Measure the coating thickness in 
accordance with ASTM E 376-69.  Any thickness less than 3.0 mils may be cause for 
rejection of the plate. 

 
20. On ground storage tanks with aluminum domes, apply 20 mils of Ameron 487 elastomeric 

polyurethane coating, or equivalent, to the top of the wind girder, exterior shell of the tank 
under the aluminum flashing at the wind girder, and lap 6" over the top edge of the shell 
inside the tank.  

 
21. Apply 20 mils DFT nominal/16 mils minimum Corrocote II PW, 100% solids as 

manufactured by Madison Chemical Industries. Surface preparation to be in accordance 
with Manufacturer's published instructions. 

 
3.10 SCHEDULING 
 

A. Perform painting work according to the contract construction schedule as required in Section 
01330 - Submittal Procedures. 

 
B. Scheduling not to supersede temperature, humidity or other environmental requirements for 

coatings application included in these specifications. 
 
C. Coordinate work of other trades and provide conditions for neat, clean, dust-free work. 

 
3.11 SITE CLEAN-UP 
 

 The Contractor to maintain the construction site in a neat and orderly manner throughout the 
duration of the project. 

 
TABLE NO. 1 

"COATING PRODUCTS" 
 

 
Coating System 

 
Coating 
Manufacturer 
 

 
 
Primer Coat 
 

 
Intermediate 
 Coat 
 

 
 
Finish Coat 
 

 
Tank Interior 

 
 

 
 

 
 

 
 

 
3 Coat Polyamide/ 
Polyamine Epoxy 

 
ACRO 
CARBOLINE 
VALSPAR 
TNEMEC 
SHERWIN-WILLIAMS 
 

 
4460 
891 
32 SERIES 
SERIES 20 
TANK CLAD HS 

 
4460 
891 
32 SERIES 
SERIES 20 
TANK CLAD HS  

 
4460 
891 
32 SERIES 
SERIES 20 
TANK CLAD HS 
 

 
2 Coat Polyamide Epoxy 
 
 
 
 
 

 
ACRO 
CARBOLINE 
VALSPAR 
TNEMEC 
SHERWIN-WILLIAMS 
 

 
4460 
891 
32 SERIES 
SERIES 20 
TANK CLAD HS 
 

 
 

 
4460 
891 
32 SERIES 
SERIES 20 
TANK CLAD HS 
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2 Coat 100% Solids Plural Component  

 
RAVEN 
 
 

 
 

 
AQUATAPOXY A-6 
 
 

 
 
Tank Exterior 

 
 

 
 

 
 

 
 

 
3 Coat Epoxy/ 
Epoxy Polyurethane 

 
ACRO 
CARBOLINE 
VALSPAR 
TNEMEC 
SHERWIN-WILLIAMS 

 
4422 
893 
32 SERIES 
SERIES 20 
Recoatable 
Epoxy Primer 

 
4460 
890 or 893 
32 SERIES 
SERIES 20 
Macropoxy 646 

 
4429 
134 HS or 134 HG 
V40 SERIES 
SERIES 74 
HI-SOLIDS 
Polyurethane 
 
 

 
3 Coat Silicone Alkyd 

 
ACRO 
CARBOLINE 
VALSPAR 
TNEMEC 
SHERWIN-WILLIAMS 

 
1144 
RUSTARMOR 29 
U-13 F-28 
SERIES 37H 
KEM BOND HS 

 
2214V 
SUBSIL 30 HS 
20-W-9 
SERIES 2H 
STEELMASTER 
9500 

 
2215V 
SUBSIL 30 HS 
21 SERIES 
SERIES 82 
STEELMASTER 
9500 
 

 
2 Coat Silicone Alkyd 

 
ACRO 
CARBOLINE 
VALSPAR 
TNEMEC 
SHERWIN-WILLIAMS 

 
1104 
RUSTARMOR 29 
13-R-89 
SERIES 37 H 
KEM BOND HS 

 
 

 
2215V 
SUBSIL 30 HS 
V-20 SERIES 
SERIES 82 
STEELMASTER 
9500 

 
Coating System 

 
Coating  
Manufacturer 
 

 
 
Primer Coat 
 

 
Intermediate 
 Coat 
 

 
 
Finish Coat 
 

 
Skid Resistant Epoxy/ Polyurethane 

 
ACRO 
CARBOLINE 
VALSPAR 
TNEMEC 
SHERWIN-WILLIAMS 

 
4422 
890 
32 SERIES 
SERIES 20 
Recoatable 
Epoxy Primer 

 
4460 
890 
32-SERIES 
SERIES 20 
Macropoxy 646 
 

 
4429 
134 HS 
V-40 
SERIES 74 
HI-SOLIDS 
Polyurethane 
 

 
Skid Resistant Silicone Alkyd 

 
ACRO 
CARBOLINE 
VALSPAR 
TNEMEC 
SHERWIN-WILLIAMS 

 
1104 
RUSTARMOR 29 
V-13 F-28 
SERIES 37H 
KEM BOND HS 

 
2214V 
RUSTARMOR 29 
20-W-9 
SERIES 2H 
STEELMASTER 
9500 

 
2215V 
SUBSIL 30 HS 
21 SERIES 
SERIES 82 
STEELMASTER 
9500 

 
Special Service 

 
 

 
 

 
 

 
 

 
Pitted Surfaces Internal 

 
RAVEN LINING  
 
SHERWIN-WILLIAMS 

 
AQUATAPOXY A-6 
 
Steel Seam 
Trowel Grade 

 
 

 
AQUATAPOXY A-6 
 
 

 
Concrete Surfaces 

 
 

 
 

 
 

 
 

 
Internal 

 
ACRO 
CARBOLINE 
VALSPAR 
SHERWIN-WILLIAMS 

 
4460 
891 
32 SERIES 
TANK CLAD HS 

 
4460 
891 
32-SERIES 
TANK CLAD HS 

 
4460 
891 
V-40 
TANK CLAD HS 
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Exterior Above Grade ACRO 
CARBOLINE 
VALSPAR 
SHERWIN-WILLIAMS 

4453 
3359 
CRETE/GARD II 
METALATEX 

4460 
3359 
CRETE/GARD II 
METALATEX 

4429 
3359 
CRETE/GARD II 
METALATEX 

 
Interior Flexible Caulking 

 
RAVEN LINING 

 
AQUATAPOXY A-7  

 
 

 
 

 
 
 
 
 
 
 

 
TABLE NO. 2 

SURFACE PREPARATION AND FINISH SCHEDULE 
 
 

 
 
 

Tank 

 
INTERIOR 

 
EXTERIOR 

 
Surface 
Preparation 

 
Paint 
System 

 
Additional 
Work Items 

 
Surface 
Preparation 

 
Paint 
System 

 
Additional 
Work Items 

 
 

Comments 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

Notes: 
 
1.     See Table 1 "Coatings Products" for allowable coating manufacturers and products. 
2.     See Paragraph 3.09 B. "Finish Schedule" for description of items listed in this table. 

 
 
 

END OF SECTION
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TABLE NO. 2 
SURFACE PREPARATION AND FINISH SCHEDULE 

 

Tank 

INTERIOR EXTERIOR 

Surface 
Preparation Paint System 

Additional 
Work  
Items 

Surface 
Preparation 

Paint 
System 

Additional 
Work  
Items Comments 

Kingwood #1 
GST-1 1, 2, 3, 4 9  1, 2, 3, 5  12 16a 

 

Kingwood #1 
GST-2 1, 2, 3, 4 9  1, 2, 3, 5  12 16a 

 

Kingwood # 1 
Yard Piping    1, 2, 3, 5 12  

 

Forest Cove #2 
GST-3      16a 

 

Forest Cove #2 
Yard Piping    1, 2, 3, 5  12  

 

District 71 
GST-1 1, 2, 3, 4 9  1, 2, 3, 5  12 16a 

 

District 184 
GST-1 1, 2, 3, 4 9  1, 2, 3, 5  12 16a 

 

 

Tank 

INTERIOR 
(Wet/Dry) EXTERIOR 

Surface 
Preparation Paint System 

Additional 
Work 
Items 

Surface 
Preparation 

Paint 
System 

Additional 
Work 
Items Comments 

District 218 
EST-1 1, 2, 3, 4 9  1, 2, 3, 5 12 16b 

 

 
Notes: 
 

1. See Table 1 "Coatings Products" for allowable coating manufacturers and products. 
2. See Paragraph 3.09 B. "Finish Schedule" for description of items listed in this table.
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 TABLE NO. 3 
 DAILY COATING SUMMARY REPORT 
 

DAILY COATING SUMMARY
WATER PROJECT NO._________________
PLANT SITE:_________________________
CONTRACTOR:_______________________

ENGINEER:__________________________

LOCATION OPERATION NACE-2 PROFILE MATERIAL METHOD BATCH 
NO. SPEC. RANGE METHOD DRY 

BULB
WET 
BULB REL HUMIDITY DEW 

POINT
SURF 
TEMP METHOD

DISTRICT 1 WP

GST 1
Interior Floor

12/15/99 B&P X 2.3 ACRO AIRLESS 11122 3-5 8-12 WFT 69 63 72 59 67 SLING
4460 11216C

GST 1
Interior Shell

12/8/99 B&P X 2.4 ACRO AIRLESS 11114 3-4 6-8 WFT 60 54 68 49 62 SLING
4422 11114A

GST 1
Interior Roof

12/1/99 B&P X 2.3 ACRO AIRLESS 11122 3-5 8-12 WFT 69 63 72 59 67 SLING
4460 11216C

GST 1
Exterior Roof

12/21/98 B&P X 2.5 ACRO AIRLESS 11114 3-4 3-6 DFT 65 53 44 42 66 SLING
4422 10927A

GST 1
Exterior Shell

12/28/98 B&P X 2.5 ACRO AIRLESS 11114 3-4 3-6 DFT 65 53 44 42 66 SLING
4422 10927A

SAMPLE REPORT

SURFACE PREP. COATING MATERIAL COATING THICKNESS ENVIRONMENTALS
COMMENTS

 
 

END OF SECTION 
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Rehabilitation and New Water Storage Tanks at Various Locations – Package 6 
WBS No. S-000600-0046-4  BOLTED STEEL WATER STORAGE TANKS (Galvanized) 
 

SECTION 15206 
 

BOLTED STEEL WATER STORAGE TANKS (Galvanized) 
 
 
PART 1 G E N E R A L 
 
1.01 DESCRIPTION 
 

A. Furnish all material, tools, equipment, labor, and superintendence for the design, 
fabrication, erection, and testing of galvanized bolted steel ground water storage 
tanks, including steel tank floor, concrete ringwall, and compacted sand foundation.   

 
1.02 MEASUREMENT AND PAYMENT 

 
  Unless noted in the Bidsheet, no separate payment will be made for work under this 

section.  Include payment in unit price for applicable work as noted on the bidsheet. 
 
1.03 DESIGN REQUIREMENTS 

 
A. Design, fabricate, erect, test and disinfect in accordance with "AWWA Standard for 

Factory-Coated Bolted Steel Tanks for Water Storage" (AWWA D103-09), except 
where additional and/or more stringent requirements are included herein as shown 
on the plans. 

 
B. Comply with applicable OSHA Rules and Regulations. 

 
C Tank Design Loads: 

 
1. Dead load plus 25 pounds per square foot live load for roof. 

 
2. Wind load velocity of 110 mph from any direction. 

 
3. No earthquake load required. 

 
4. Design for at least the following load combinations: 

 
a. Dead + water + live or 
b. Dead + water + wind or 
c. Dead + wind 
 

5. Allowable stresses for load combinations that include wind may be increased 
by 1/3 as long as specified allowable for dead load + water + live are not 
exceeded. 

 
 15206-1 Revised on 2015-04-15 
 01/14/2008 by IDS Engineering Group 



Rehabilitation and New Water Storage Tanks at Various Locations – Package 6 
BOLTED STEEL WATER STORAGE TANKS (Galvanized)  WBS No. S-000600-0046-4 
 

E. Roof Design: 
 

1. Tank roof to be so supported and erected that no ponding will occur. 
 

2. The roof will have a minimum slope of 3/4 inch per foot. 
 

3. Do not use splices in rafters or beam spans. 
 

4. Design columns as main members. 
 

5. Roof plates of supported cone roofs shall not be attached to the supporting 
members. 

 
1.04 QUALITY ASSURANCE 

 
A. Leak Tests 

 
1. Tank Floor - Vacuum test seams in floor plates in accordance with 

manufacturer’s specifications and recommendations.  Seams failing vacuum 
test shall be repaired at Contractor's expense.  Repeat process until a passing 
test is obtained. 

 
2. Tank Shell - Test in conformance with Specification Section 13203 – Tank 

Clean-up and Disinfection. 
 

3. The initial supply of water required for leak test shall be supplied by the 
Owner.  Additional water required for subsequent leak tests shall be at the 
Contractor's expense. 

 
B. The tank manufacturer shall warrant the tank against any defects in workmanship 

and materials for a period of 12 months after final acceptance of installation.  The 
warranty shall cover 100 percent of parts and labor for the warranty period. 

 
1.05 DRAWINGS AND SUBMITTALS 
 

A. Design Drawings and Calculations: 
 

Contractor shall prepare design drawings on 24-inch x 36-inch blueline.  All drawings 
shall be dimensioned, easily readable, and adequately referenced.  Drawings shall 
contain the following minimum information for each tank: 

 
1. Plan view, elevation view, and section views as necessary, drawn to a scale 

as required for clarity. 
 

 
Revised on 2015-04-15 15206-2 
by IDS Engineering Group  01/14/2008 



Rehabilitation and New Water Storage Tanks at Various Locations – Package 6 
WBS No. S-000600-0046-4  BOLTED STEEL WATER STORAGE TANKS (Galvanized) 
 

2. Location, size, and type of all wall and roof penetrations. 
 

3. Location and size of all piping, connections, and appurtenances. 
 

4. Fabrication details and details of all connections. 
 

5. Material specifications (ASTM designation) and code or standards references. 
 

B. Design calculations are to be submitted on 8-1/2" x 11" paper, easily readable and 
suitable for easy reproduction. 

 
C. All design drawings and calculations are to be prepared by, or under the direct 

supervision of, and officially sealed by a Professional Engineer licensed in the State 
of Texas attesting to the conformance with design criteria. 

 
D. Test Reports: 

 
1. Furnish mill test reports. 

 
2. Furnish elevation data of sand material under tank floor to verify crown at 

center of tank and slope of sand cushion as described in this specification. 
 
3. Furnish tank settlement data for new tanks as defined in this specification. 

 
 
PART 2  P R O D U C T S 
 
2.01 MATERIALS 
 

A. Structural  
 

1. Steel 
 

a. Sheet.  Steel sheets shall conform to or shall be at least equal to 
hot-rolled quality per ASTM A570 Grade 33 with a minimum yield 
strength of 33,000 psi.  Minimum thickness shall be 12 gauge (0.0972 
inch minimum). 

 
b. Plate.  Steel plates shall conform to or at least be equal to the 

requirements of ASTM A36 with a minimum yield strength of 36,000 psi. 
 

c. Rolled Structural Shapes.  Rolled structural shapes shall conform to 
ASTM A36. 
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2. Bolts, Nuts and Washers 
 

a. Bolts, nuts and washers used in tank joints shall be hot dipped 
galvanized with a minimum 1/2 inch bolt diameter and shall meet the 
minimum requirements of API 12B, Appendix A, except that bolt heads 
and nuts may be other than square at the option of tank manufacturer. 

 
3. Gaskets - All bolted connections shall incorporate an EPDM prefabricated 

gasket minimum width 1-3/4 inches.  A single piece double-punched gasket 
shall be used at vertical seams which require two vertical rows of punching.  
Field caulking will be allowed when joining a discontinuous gasket section and 
at certain joint connections. Neoprene backed steel washers shall be provided 
at all bolts in contact with the stored liquid. 
 

4. Multiple Row Punching - All sheets in the shell of the tank that require multiple 
vertical row punching (double or triple) must be in single stroke to insure 
proper alignment. 

 
5. Coating - All metal plates, supports, members, miscellaneous parts, bolts, 

certain accessories, and appurtenances, shall be factory hot dipped 
galvanized in accordance with tank manufacturer's specifications.  Field 
coating, except for touch-up will not be permitted. 

 
B. Accessories as shown on Plans include: 

 
1. Hatch.  The tank shall have one roof hatch over the interior ladder and one 

roof hatch over weir box.  The roof hatch shall be a curbed, upward-opening 
30" square.  The curb shall extend at least four inches above the tank roof.  
The hatch cover lip shall be hinged and have a hasp for locking.  The hatch 
cover lip should extend for a distance of two inches down on the outside of the 
curb.  The hatch cover over the interior ladder shall open 90 degrees to the 
ladder. 

 
2. Inlet and Outlet Connections.  Inlet, outlet, and overflow connections shall 

conform to the sizes and locations specified on the plan sheets. 
 
3. Vent.  A double gooseneck vent as detailed in the plans, shall be furnished 

above maximum water level. 
 

4. Exterior Tank Ladder.  An exterior ladder and safety cage shall be furnished at 
the designated location.  Ladder and safety cage shall be as detailed in the 
plans. 
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5. Interior Tank Ladder.  Provide interior ladder as detailed in the plans.  Interior 
ladder shall be offset minimum 2' from exterior ladder. 

 
6. Roof Guard Rails.  Provide roof guard rails as detailed in the plans at the 

exterior ladder.  Rails shall extend 10 feet (min) either side of exterior ladder.  
 

7. Level Gauge and Sample Tap.  A level gauge and a sample tap, as detailed in 
the plans, shall be located as designated on the plans. 

 
8. Overflow Weir, Downspout, Drain, and Splash box.  Provide internal overflow 

weir, sized as designated in the plans.  Weir supports to be designed by tank 
manufacturer. External overflow downspout shall be piped to grade.  Tank 
drain and splash box shall be as detailed on the drawings. 

 
 
PART 3  E X E C U T I O N 
 
3.01 FIELD ERECTION 

 
A. Tank Foundation: 

 
1. Tank foundations shall consist of: 

 
a. Sand cushion within a concrete ringwall. 

 
b. Sand cushion shall meet the requirements of Section 02340 - 

Compacted Sandfill under Tank Floor Plate. 
 

c. Sand shall not be saturated with oil.   
 
d. Installation shall be as shown on Plans. 

 
e. Install ¾ inch thick asphalt pad over entire tank foundation, including 

ringwall and sand cushion.  The ¾ inch thickness shall be made up of 
one ¼ inch thick pad and one ½ inch thick pad; or two 3/8 inch thick 
pads.  Cross pads at 90 degree angles to each other.  Seal joints with 
mastic in accordance with manufacturer's written instructions.  

 
f. Pad joints to be sealed with APOC No. 111 Waterguard Trowel Mastic 

or equal. 
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2. Sitework: 
 

a. The site should be graded such that positive surface drainage away 
from the work areas is established and maintained at all times. 

 
b. Water should not be allowed to pond on the surface during 

construction. 
 

c. The surface soils are moisture sensitive.  If wet, such soils will become 
unstable and unable to support construction efforts. 

 
d. Failure to keep sandy and silty surface soils drained may necessitate 

chemical stabilization at Contractor's expense. 
 

3. Sand material under the tank floor: 
 

In a written report to the Engineer, Contractor to provide elevation data to 
verify crown at center of tank and slope of sand cushion.  Provide report prior 
to installation of floor plate. 
 

4. Cement stabilized sand: 
 

a. Placed as indicated on the Plans. 
 

5. Concrete ringwall: 
 

a. Installed with one (1) continuous concrete pour to within 1-inch of 
specified finished floor elevation. 

 
b. Formed on both sides. 
 
c. Ringwalls and slabs after grouting or before placing the joint filler shall 

be level within +/- 1/8 in. in any 30 ft. circumference under the shell.  
The levelness on the circumference shall not vary by more than +/-1/4 
in. from an established plane.  The tolerance on poured concrete before 
grouting shall be +/-1 in.  Contractor to record and furnish written report 
to Engineer prior to installation of floor plate. 

 
B. Steel Reservoirs: 

 
1. Field erection of factory-coated bolted steel tanks shall be in strict accordance 

with the tank manufacturer's recommendations.  Particular care shall be 
exercised in handling and bolting of the tank plates, supports, and members to 
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avoid abrasion or scratching of the coating.  Touch-up coating shall be done 
as directed by Engineer in accordance with tank manufacturer's 
recommendations. 

 
2 The tank will be measured for conformance to the criteria stated below at 

various times throughout construction.  Construction of the tank may be halted 
by the Engineer and corrections required prior to re-commencement of 
construction should deficiencies be noted in one or more of the criteria. 

 
3 Plumbness:  The maximum out-of plumbness of the top of the shell relative to 

the bottom of the shell shall not exceed 1/200 of the total tank height.  The 
out-of plumbness in one shell plate shall not exceed the permissible variations 
for flatness and waviness as specified in ASTM A6 or ASTM A20, whichever is 
applicable. 

 
4. Roundness: 

 
Radii measured at 1 foot above the bottom corner weld shall not exceed the 
following tolerances: 
 

     Tank 
    Diameter 
      (feet)         Radius Tolerance 
0-40 feet,      + 1/2 inch 
40-150 feet,       + 3/4 inch 
150-250 feet,     + 1 inch 

       250 feet and over    + 1-1/4 inch 
 

C. Cleanliness: 
 

1. Provide proper sanitary waste facilities. 
 

2. Only healthy personnel may enter tank. 
 
3. If necessary, Owner's physician will judge physical fitness of all persons 

entering tank. 
 

4. Keep interior of tank and accessories clean and free from foreign matter. 
 
3.02 MONITORING TANK SETTLEMENT 
 

Tank settlement for new tanks is to be monitored by the Contractor during initial filling 
of the tank.  The tank monitoring program shall conform to the following minimum 
requirements: 
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1. Establish eight (8) reference points at the top of the concrete ringwall 
foundation, equally spaced around the periphery.  One point shall be located 
at or near the suction pipe. 

 
2. Record the initial elevation at these eight points when tank erection is 

complete and before filling with water. 
 

3. During filling of the tank, record elevations at the eight (8) points when tank is 
1/2 full and full to overflow. 

 
4. Record elevations again approximately 24 hours after tank is filled. 

 
5. Submit each set of tank readings to the Engineer for review. 
 
6. If the tank settles more than two inches in any location, Contractor shall at his 

expense adjust piping connections at couplings so as not to exceed the piping 
alignment tolerances of the couplings. 

 
7. All survey data must be sealed and certified by a Registered Professional 

Surveyor in the State of Texas. 
 

8. Elevations are to be related to benchmarks shown on the Plans. 
 
 
 END OF SECTION 
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 SECTION 16111 
 

CONDUIT, FITTINGS, AND BODIES 
 
 
PART 1 G E N E R A L 
 
1.01 REFERENCES 
 

A. American National Standards Institute (ANSI). 
 

1. ANSI C80.1:  Rigid Steel Conduit - Zinc Coated. 
 

2. ANSI C80.4:  Fittings for Rigid Metal Conduit. 
 

B. Federal Specifications 
 

1. W-C-58C:  Conduit Outlet Boxes, Bodies Aluminum and Malleable Iron. 
 

2. W-C-1094:  Conduit and Conduit Fittings Plastic, Rigid. 
 

3. WW-C-566C:  Flexible Metal Conduit. 
 

C. National Electrical Manufacturers Association (NEMA). 
 

1. NEMA TC2:  Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80). 
 

2. NEMA TC3:  PVC Fittings for Use with Rigid PVC Conduit and Tubing. 
 

D. National Fire Protection Association (NFPA), ANSI/NFPA 70 - National Electrical Code 
(NEC). 

 
E. Underwriters' Laboratories (UL). 

 
1. UL 1:  Flexible Metal Electrical Conduit. 

 
2. UL 6:  Rigid Metal Electrical Conduit. 

 
3. UL 514B:  Fittings for Conduit and Outlet Boxes. 

 
4. UL 651:  Schedule 40 and 80 Rigid PVC Conduit. 

 
5. UL 651A:  Type EB and A Rigid PVC Conduit and HDPE Conduit. 
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6. UL 886:  Electrical Outlet Boxes and Fittings for Use in Hazardous Locations. 
 

1.02 SUBMITTALS 
 

A. Manufacturer's cut sheets, catalog data 
 

B. Code compliance certificate 
 

C. Conformance certificate 
 
1.03 QUALITY ASSURANCE 
 

A. Tests  
 

1. Rigid steel conduit shall pass the bending, ductility, and thickness of zinc coating 
tests described by ANSI C80.1. 

 
2. Flexible conduit shall pass the tension, flexibility, impact, and zinc coating test 

described by UL 1. 
 

3. Nonmetallic conduit and fittings shall pass the test requirements of NEMA TC2, 
UL 651 and 651A and Federal specification W-C-1094A. 

 
 
PART 2 P R O D U C T S 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Rigid Steel Conduit. 
 

1. Allied Tube and Conduit. 
 

2. Triangle Wire and Cable, Inc. 
 

3. Wheatland Tube Company. 
 

B. Rigid Aluminum Conduit 
 

1. Allied Aluminum 
 

2. Indalex 
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C. PVC Rigid Conduit 
 

1. Cantex 
 

2. Carlon Industries, Inc. 
 

3. Robroy Industries, Inc. 
 

D. Conduit Fittings and Bodies 
 

1. Appleton Electric 
 

2. Crouse-Hinds 
 

3. Killark Electric Manufacturing Company 
 

4. O-Z/Gedney 
 

E. Liquidtight Flexible Conduit 
 

1. Anamet, Inc. 
 

2. Electriflex Company 
 

3. Triangle Wire and Cable, Inc. 
 
2.02 MATERIALS AND EQUIPMENT 
 

A. Conduit and Fittings 
 

1. Rigid Steel Conduit and Fittings 
 

a. Rigid steel conduit and rigid steel conduit bends, nipples, bodies, etc., 
shall be hot-dipped galvanized and shall comply with the latest ANSI 
C80.1, UL 6, Federal Specification WW-C-581D, and NEC Article 346-15. 

 
b. Mild steel tubing shall be used for conduit, nipples, and couplings, and 

shall be free of defects on both the inner and outer surfaces. 
 

c. Fittings and bodies and covers for rigid steel conduit shall be steel or 
cast-iron and shall comply with ANSI C80.4, UL 514B, and Federal 
Specification W-C-58C. 
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2. Rigid Aluminum Conduit and Fittings 
 

a. Rigid Aluminum Conduit, bends, nipples, bodies, etc., shall be 
manufactured from aluminum alloy 6063-T1 and shall comply with the 
latest ANSI C80.5 requirements. 
 

b. Fittings for Rigid Aluminum Conduit shall be cast aluminum with cast 
aluminum attached to the conduit fitting by stainless steel captive screws. 

 
3. Flexible and Liquidtight Flexible Metal Conduit and Fittings 

 
a. Use liquidtight flexible metal conduit manufactured in accordance with UL 

1 and Federal specification WW-C-566C. 
 

b. Fittings used with liquidtight flexible metal conduit shall be the PVC- 
coated type and of such design as to thoroughly ground the conduit to the 
fittings, and through it to the box or enclosure to which it is attached. 

 
Flexible couplings and fittings for use in hazardous areas shall comply with UL 
886, NEC Article 501-4 (a&b), and Federal Specification W-C-586C. 

 
4. PVC Conduit and Fittings.  Use PVC conduit, bends, and fittings, which comply 

with NEMA TC2, W-C-A, and NBC Article 347-17 for above ground and 
underground installation.  Conduit shall be schedule 40, for underground 
installations. 

 
 
PART 3 E X E C U T I O N 
 
3.01 PREPARATION 
 

A. Ensure that the conduit system to be installed is sized properly for the cable and wire 
requirements. 

 
B. Verify the actual physical conduit route from the conduit plan drawings and prepare the 

conduit support system. 
 

C. Verify the equipment locations to which the conduit will be connected and determine 
detail requirements for connections. 

 
3.02 INSTALLATION 
 

A. Install Schedule 80 PVC conduits in chlorine and sulfur dioxide rooms. 
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B. Install Rigid Aluminum Conduits (RAC) above grade. 
 

C. Install Schedule 40 PVC conduits in duct banks or encased in concrete slabs.  For stub-
ups, use PVC- coated rigid aluminum conduit elbows. 

 
D. Run exposed conduit parallel or perpendicular to walls, ceilings or main structural 

members.  Group multiple conduits together where possible.  Conduit shall not interfere 
with the use of passageways, doorways, overhead cranes, monorails, equipment 
removal areas or working areas.  In no case shall conduit routing present a safety 
hazard or interfere with normal plant operating and maintenance procedures.  A 
minimum overhead clearance of 8'-0" shall be maintained in passageways. 

 
E. Installation and support of conduit shall be from steel or concrete structures.  Furnish 

necessary Type 316 stainless steel strut, conduit straps, clamps, fittings, and hardware 
for support of conduit in accordance with standard practices. 

 
F. Identify conduit at termination points like MCC, light fixtures, control panels, receptacles, 

and junction boxes. 
G. Not more than 3 equivalent 90 degree bends will be permitted between outlets.  Provide 

bonded expansion fittings at building expansion joints. 
 

H. Install conduit runs so that they are mechanically secure, mechanically protected from 
physical harm, electrically continuous, and neat in appearance.  The interiors of conduit 
shall provide clean, smooth raceways through which conductors may he drawn without 
damage to the insulation.  Make threaded connections wrench tight. 

 
I. Cut conduit square with a power saw or a rotary type conduit cutter designed to leave a 

flat face.  Do not use plumbing pipe cutters for cutting conduit.  Ream the cut ends of 
conduit with a reamer, designed for the purpose to eliminate rough edges and burrs.  
Threads shall be cut with standard conduit dies providing 3/4 inch taper per foot, 
allowing the proper length so that joints and terminals may be made up tight and the 
ends of the conduit not deformed.  Keep dies sharp and use a good quality threading oil 
continuously during the threading operation.  Remove metal cuttings and oil from the 
conduit ends after the threads are cut and paint threads before connections are made.  
Use non-corrosive Carbozinc No. 11 as manufactured by the Carboline Company, coal 
tar enamel or zinc rich epoxy primer on the threads of steel conduit before connections 
are made. 

 
J. Make up changes in direction of conduit using elbows or fittings.  Do not use pull boxes 

to make direction changes unless specifically designated otherwise. 
 

K. Field fabricated bends shall be free of indentations or elliptical sections.  The radius of 
the bend shall not be less than 6 times the smallest diameter of the raceway. 
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L. Protect all conduit terminations from mechanical injury.  Prevent the entry of moisture 
and foreign mater into the conduit system shall be prevented by properly capping 
terminations. 

 
M. Avoid trapped runs of conduit, if possible.  When they are necessary, provide drainage 

using a "tee" condulet equipped with a drain.  Conduit is likely to pass through areas 
with a temperature differential of 20 degrees F or more.  Seal penetrations with a proper 
seal fitting at the wall or barrier between such areas.  For conduit passing through walls 
separating pressurized areas from non-pressurized areas, install sealing fittings at the 
wall on the non-pressurized side. 

 
N. Fit all conduit crossing building or structure expansion joints with approved expansion 

fittings, except that fittings will not be required when conduit crossing an expansion joint 
is supported on trapeze hangers in such a way that at no time will the conduit be under 
stress due to expansion.  Install bonding jumpers around expansion joint fittings. 

 
O. Where conduit terminates in sheet metal enclosures and where no threaded hubs are 

provided, fit the conduit with double locknuts and bushings.  Sheet metal enclosures 
located outside or in any other wet, damp or corrosive areas shall be furnished with 
threaded hubs.  Restrict side penetrations to the lower one third of the enclosure. 

 
P. Provide flexible metallic conduit where necessary to allow for movement or to localize 

sound or vibration, at transformers, at motors and any other rotating equipment unless 
shown otherwise on Drawings. 

 
Q. Seal all openings or holes where conduits pass through walls or floors.  When passing 

thru a firewall or floor, use a fire-rated seal. Exterior walls require environmental seals to 
stop air flow through conduits. 

 
R. Unless otherwise indicated on the Drawings, install expansion fittings every 300 feet 

within a straight conduit run and where conduit crosses building expansion joints, using 
bonding straps to ensure ground continuity. 

 
S. Parallel runs of conduit may be supported by structural steel racks.  When two or more 

racks are arranged one above the other, provide vertical separation of not less than 12 
inches between racks, unless otherwise indicated on the Drawings.  Space conduits on 
the racks at least enough to provide 1/4-inch clearance between hubs on adjacent 
conduits at terminations and to allow room for fittings. 

 
T. Fill conduit racks no more than 75 percent of their capacity, providing usable space for 

future conduit.  To ensure this, conduits leaving the rack horizontally shall be offset up 
or down so that future conduits may be installed in the space remaining.  Construct 
conduit racks to permit access for wire or cable pulling at all pull points, even when 
future conduits are added to fill the racks. 

 
16111-6 
01/08/2008 



Rehabilitation and New Water Storage Tanks at Various Locations – Package 6 
WBS No. S-000600-0046-4  CONDUITS, FITTINGS, AND BODIES 
 

U. Where conduit racks are supported on rods from beam clamps or by some other non-
rigid suspension system, install rigid supports at no more than 50-foot intervals to give 
lateral stability to the rack. 

 
V. Conduit racks or hangers must in no way interfere with machinery (or its operation), 

piping, structural members, process equipment, or access to anticipated future 
equipment.  Refer to architectural, structural, equipment layout and piping drawings to 
ensure that this requirement is met.  Label high voltage conduit with the circuit phase-to-
phase voltage by means of a firmly attached tag or label of approved design at each 
conduit termination, on each side of walls or barriers pierced and at intervals not 
exceeding 200 feet along the entire length of the conduit. 

 
W. Support conduit sizes 2 inches and larger at spacings not exceeding 10 feet and conduit 

sizes 1-1/2 inches and smaller at spacings not exceeding 8 feet. 
 

X. The means of fastening conduit to supports shall be:  by one hole malleable iron conduit 
straps secured by wood screws to wood and by bolts with expansion anchors to 
concrete or masonry; by "Korn" clamps or U-bolts to other surfaces.  Use "clamp backs" 
when strapping conduits to walls, column faces, or other such surfaces. 

 
Y. Support conduit runs with conduit clamps, hangers, straps and metal framing channel 

attached to structural steel members.  Conduits of 1-1/2 inch size or less may be 
supported by one-hole conduit straps on concrete, tile or steel work, but for larger size 
conduit, 2- hole straps shall be used.  Use clamps of galvanized malleable iron for rigid 
galvanized conduit and PVC coated or stainless steel for PVC coated conduit.  Metal 
framing channel and straps used for PVC coated conduit shall be type 316 stainless 
steel. 

 
 
PART 4 P A Y M E N T 
 

Unless otherwise stated in the Special Conditions or in the Proposal, no separate 
payment will be made for the work covered by this section of the specifications and all 
costs in connection therewith shall be included in related items of work listed in the 
Proposal. 

 
 
 END OF SECTION
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Section 16120 
 

600-VOLT INSULATED WIRE 
 
 
PART 1: GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Specifications for 600-volt insulated wire for power and controls. 
 
1.02 MEASUREMENT AND PAYMENT 
 

A. No separate payment will be made for work performed under this Section.  
Include the cost for this work in the lump sum Base Bid Item No. 4 in 
Section 00410, Paragraph B. 

 
1.03 RELATED SECTIONS 
 

A. Section 16195 - Electrical Identification. 
 

1.04 REFERENCES 
 

A. American National Standards Institute/National Fire Protection Association 
(ANSI/NFPA), NFPA 70 - National Electrical Code (NEC), Article 310 - 
Conductors for General Wiring 

 
B. Underwriter's Laboratories (UL) 

 
1. UL 83:  Thermoplastic Insulated Wires and Cables 

 
2. UL 1063:  Machine Tool Wires and Cables 

 
C. American Society for Testing and Materials (ASTM) 

 
1. ASTM B3:  Soft or Annealed Copper Wires 

 
2. ASTM B8:  Concentric-Lay-Stranded Copper Conductors, Hard, 

Medium Hard, Soft 
 

D. Insulated Cable Engineers Association (ICEA), ICEA S-61-402:  
Thermoplastic-Insulated Wire and Cable for the Transmission and 
Distribution of Electrical Energy (NEMA WC-5) 
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1.05 SUBMITTALS 
 

A. Submit the following under the provisions of Section 01330 - Submittal 
Procedures. 

 
1. Manufacturer's cut sheets, catalog data 

 
2. Instruction for handling and storage 

 
3. Dimensions and weight   

 
4. Conformance certificate 

 
1.06 QUALITY ASSURANCE 
 

A. Tests.  Cable shall meet all the requirements of Part 6 of ICEA S-61-402. 
 

B. Conformance Certificate and Quality Assurance Release.  Submit a 
conformance certificate signed by the person responsible for product 
quality.  The certificate shall specifically identify the purchased material or 
equipment; such as by the project name and location, purchase order 
number, supplements, and item number where applicable, including 
materials and services provided by others.  The certificate shall indicate 
that requirements have been met and identify any approved deviations. 

 
1.07 DELIVERY, STORAGE, AND HANDLING 
 

A. Ship wire and cable on manufacturer's standard reel sizes unless 
otherwise specified. Where cut lengths are specified, mark reel footage 
accordingly.  Each reel shall contain one continuous length of cable.  
Provide impact protection by wood lagging  or suitable barrier across the 
traverse of the reel.  Provide moisture protection by using manufacturer's 
standard procedure or heat shrinkable self-sealing end caps applied to 
both ends of the cable. 

 
 
PART 2: PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. American Insulated Wire Corporation 
 

B. Carol Cable Company, Inc. 
 

C. General Cable Company 
 

D. Houston Wire and Cable 
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E. Okonite Company 
 

F. Rome Cable Company 
 

G. Triangle Wire and Cable, Inc. 
 
2.02 600-VOLT INSULATED WIRE 
 

A. Design.  Provide insulated wire designated as XHHW-2 single conductor 
type and UL 83 and UL 1063 listed, rated 600 volts and certified for 
continuous operation at maximum conductor temperature of 90 degrees C 
in dry locations and 90 degrees C in wet locations while installed in 
underground duct, conduit or in control panels. 

 
B. Conductors.  Provide conductors which are Class B, concentric-stranded, 

annealed uncoated copper with physical and electrical properties 
complying with ASTM B3 and B8 and Part 2 of ICEA S-61-402. 

 
C. Insulation.  Each conductor shall be insulated with cross linked synthetic 

polymer. The insulation thickness shall match the dimensions listed in 
Table 310-13 of the National Electrical Code (NEC) for type XHHW-2 wire.  
Contract Drawing “STD-E-3” indicates that control wiring is to have THHN 
insulation.  Disregard this requirement and provide XHHW-2 insulation for 
control wiring. 

 
D. Wire Marking 

 
1. Wire marking shall be in accordance with National Electrical Code 

(NEC) Article 310-11 and shall be printed on the wire insulation at 2-
foot intervals. 

 
2. The printing method used shall be permanent and the color shall 

sharply contrast with the jacket color. 
 

E. Single conductor color coding for power conductors follows.  When 
colored insulated conductors are not available, wrap color tape around 
ends of conductors. 

 
System Voltage A B C Neutral 
 
120/240 Volt 1Ph/3w Black Red  White 
208/120 Volt 3Ph/4w Black Red Blue White 
120/240 Volt 3Ph/4w Black Orange Blue White 
480/277 Volt 3Ph/4w Brown Purple Yellow Grey 
Ground  Green 
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2.03 600-VOLT INSULATED MULTI-CONDUCTOR CABLE 
 

A. Multi-conductor cable shall consist of an assembly of individual XHHW-2 
insulated wires with an overall flame retardant PVC jacket over the multi-
conductor assembly.  The PVC jacket minimum thickness shall be 45 mils. 

 
B. Cable Marking 

 
1. Wire marking shall be in accordance with National Electrical Code 

(NEC) Article 310-11 and shall be printed on the wire insulation at 2-
foot intervals. 

 
2. The printing method used shall be permanent and the color shall 

sharply contrast with the jacket color. 
 
2.04 POWER CONDUCTOR SIZES NO. 12 AND 10 AWG 
 

A. Dry Locations 
 

1. Minimize splices 
 
2. Use twist type pressure connectors which screw-on conductors to 

splice wires.  Connectors shall be factory insulated for 600 volts and 
rated for 105 degrees C. 

 
3. Use Buchanan B-CAP wire connectors or 3M Scotchlok spring 

connectors. 
 

B. Wet Locations 
 

1. Minimize splices 
 
2. Splice conductors with copper (not CU/AL) crimp type compression 

sleeves.  Cover splices with heat shrink sleeves, Raychem Type 
WCSM (tubing type sleeves) or Raychem Type CRSM (split sleeve 
with stainless steel closure spline). 

 
2.05 POWER CONDUCTORS NO. 8 AWG AND LARGER 
 

A. All locations 
 

1. Minimize splices. 
 
2. Splice conductors with copper (not CU/AL) crimp type compression 

sleeves.  Cover splices with heat shrink sleeves, Raychem Type 
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WCSM (tubing type sleeves) or Raychem Type CRSM (split sleeve 
with stainless steel closure spine). 

 
3. Terminate power conductors no. 8 AWG and larger with copper crimp 

type compression lugs.  Conductors 4/0 AWG and larger shall be 
terminated with long barrel two-hole lugs. 

 
2.06 CONTROL WIRES 
 

A. Dry Locations 
 

1. Do not splice control wires unless there is not other way to make the 
installation. 

 
2. Terminate all control wires on terminal blocks in junction boxes, 

terminal cabinets, control cabinets and in equipment.  Use insulated 
crimp type tin-plates copper terminals with locking fork ends (upturned 
leg ends) to terminate control wires on terminal blocks. 

 
B. Wet Locations 
 

1. Do not splice control wires unless there is no other way to make the 
installation. 

 
2. Splice conductors with copper (not CU/AL) crimp type compression 

sleeves.  Cover splices with heat shrink sleeves, Raychem Type 
WCSM (tubing type sleeves) or Raychem Type CRSM (split sleeve 
with stainless steel closure spine). 

 
 
PART 3: EXECUTION 
 
3.01 PREPARATION 
 

A. Complete the cable raceway systems and underground duct banks before 
installing cables. 

 
B. Verify sizing of raceways and pull boxes to ensure proper accommodation 

for the cables. 
 

C. Check the length of the cable raceway system against the length of cable 
on the selected reel. 

 
D. Clean conduits of all foreign matter before cables are pulled. 

 
3.02 INSTALLATION 
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A. Wiring Methods 
 

1. Use XHHW-2 wire for lighting, power and control wiring where 
conductors are enclosed in raceways like in above ground conduit 
systems or in underground duct banks. 

 
2. Do not use solid conductors. 

 
3. Use conductors not smaller than No. 12 AWG stranded for lighting 

circuits. 
  

4. Use conductors not smaller than No. 14 AWG for control circuits, 
unless specifically directed otherwise on the Contract Drawings. 

 
5. Splice conductors only where absolutely necessary.  Splices must be 

minimized.  Use the longest conductor lengths possible to reduce the 
number of splices. 

 
6. Splices associated with taps for lighting and control circuits are 

allowed. 
 

7. Make splices in accessible junction boxes. 
 

B. Wire and Cable Identification 
 

1. Provide wire and cable tags for control wiring ad indicated in 
Specification Section 16195, Electrical Identification. 

 
2. Provide color coding tape on power wire and cables without colored 

insulation or jackets. 
 
C. Single Conductors in Conduit and Duct bank 

 
1. Install cables in accordance with the manufacturer's instructions and 

the National Electrical Code (NEC), Chapter 3 - Wiring Methods and 
Materials.  Do not exceed maximum wire tension, maximum insulation 
pressure and minimum bending radius. 

 
2. Pull cables into conduits using Polywater J pulling lubricant. 

 
D. Tests 

 
1. In general, test insulation integrity of the wiring system before 

terminating. 
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2. Make sure to disconnect sensitive electronic equipment before testing 
insulation. 

 
3. Use a 500 VDC megohmmeter and perform a megger insulation test 

on every conductor in accordance with the operating instructions.  
Provide a test report for conductors size 4/0 AWG and larger.  Tests 
for conductors size 250 kcmil and larger shall be witnessed by a City 
Engineer designated representative. 

 
E. Termination 

 
1. After the 600-volt wiring system has been tested with satisfactory 

results, reconnect wire. 
 
 

END OF SECTION
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Section 16126 
 

INSTRUMENTATION CABLE 
 
 
PART 1: GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Specifications for instrumentation cable. 
 
1.02 MEASUREMENT AND PAYMENT 
 

A. No separate payment will be made for work performed under this Section.  
Include the cost for this work in the lump sum Base Bid Item No. 4 in 
Section 00410, Paragraph B. 

 
1.03 RELATED SECTIONS 
 

A. Section 16195 – Electrical Identification. 
 

1.04 REFERENCES 
 

A. American Society for Testing and Materials (ASTM). 
 

1. ASTM B3:  Soft or Annealed Copper Wires. 
 

2. ASTM B8:  Concentric-Lay-Stranded Copper Conductors, Hard, 
Medium Hard, Soft. 

 
3. ASTM B33:  Tinned Soft or Annealed Copper Wire for Electrical 

Purposes. 
 

B. Institute of Electrical and Electronics Engineers (IEEE), IEEE 383-2.5:  
IEEE Standard for Type Test of Class IE Electric Cables, and Field 
Splices. 

 
C. Insulated Cable Engineers Association (ICEA). 

 
1. ICEA S-61-402:  Thermoplastic-Insulated Wire and Cable for the 

Transmission and Distribution of Electrical Energy (NEMA WC-5). 
 

2. ICEA S-66-524:  Cross-Linked-Thermosetting-Polyethylene-Insulated 
Wire and Cable for the Transmission and Distribution of Electrical 
Energy (NEMA WC-7). 
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3. ICEA S-68-516:  Ethylene-Propylene-Rubber-Insulated Wire and Cable 
for the Transmission and Distribution of Electrical Energy (NEMA WC-
8). 

 
D. Underwriters' Laboratories (UL). 

 
1. UL 44:  Rubber Insulated Wires and Cables. 

 
2. UL 83:  Thermoplastic Insulated Wire and Cables. 

 
E. American National Standards Institute/National Fire Protection Association 

(ANSI/NFPA), NFPA No. 70 - National Electrical Code (NEC), Chapter No. 
3 - Wiring Methods and Materials, Article 725 - Class 1, Class 2, and 
Class 3 Remote Control, Signaling, and Power-Limited Circuits. 

 
1.05 SUBMITTALS 
 

A. Submit the following under the provisions of Section 01330 – Submittal 
Procedures: 

 
1. Completed manufacturer's data sheets, cut sheets, and catalog data. 

 
2. Installation, terminating and splicing procedure (including bending 

radius and pulling tension data). 
 

3. Instruction for handling and storage. 
 

4. Dimensions and weight. 
 
1.06 QUALITY ASSURANCE 
 

A. Tests 
 

1. Cable shall be tested at the factory to confirm that the cable complies 
with requirements of ICEA Section 7.7.9 of S-66-524 or 7.5.9 of S-68-
516. 

 
2. Where applicable, the cable shall meet the requirements of the vertical 

tray flame test as described in IEEE 383-2.5. 
 
1.07 DELIVERY, STORAGE AND HANDLING 
 

A. Ship cable on manufacturer's standard reel sizes unless otherwise 
specified.  Where cut lengths are specified, mark reel footage accordingly.  
Each reel shall contain one continuous length of cable. Provide impact 
protection by wood lagging or suitable barrier across the traverse of the 
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reel.  Provide moisture protection by manufacturer's standard procedure or 
heat shrinkable self-sealing end caps applied to both ends of the cable. 

 
 
PART 2: PRODUCTS 
 
2.01 MANUFACTURERS 
 

A. Alpha Wire Corporation 
 

B. Belden Division, Cooper Industries, Inc. 
 

C. Cablec Continental Cables Company 
 

D. General Cable Company 
 

E. Houston Wire and Cable 
 

F. Manhattan Electric Cable Corporation 
 

G. Okonite Company 
 

H. Southwire Corporation 
 
2.02 MATERIALS AND EQUIPMENT 
 

A. Design.  Provide cable with the following design characteristics.  The 
cable shall consist of multiple conductors.  The cable assembly shall be 
UL listed, flame, oil and sunlight resistant, and certified for continuous 
operation in wet or dry locations while installed in underground duct or 
conduit. Each conductor shall be individually insulated.  Pairs and triads 
shall have conductors which are twisted together with a drain wire, 
shielded, and covered with a jacket.  Multi-pair/triad cables shall consist of 
the required number of electrically isolated, shielded pairs or triads, which 
are bundled together and covered by a PVC overall jacket. 

 
B. Conductors.  Provide conductors which are Class B, concentric stranded, 

annealed tinned copper whose physical and electrical properties comply 
with ASTM B3, B8 or B33. 

 
C. Insulation.  Each conductor shall have 600-volt PVC insulation.  The 

minimum insulation thickness shall not be less than 15 mils of PVC with a 
4 mil nylon jacket with an overall 90 degree C rating. 

 
D. Drain Wire.  Provide drain wire which is Class B, seven-stranded, tin-

coated copper in accordance with ASTM B3, B8, or B33.  The drain wire 
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shall not be less than two AWG sizes smaller than the insulated 
conductor's size, except for multiple pair triad drain wires, which shall not 
be less than the insulated conductor size. 

 
E. Shielding.  Provide shielding consisting of laminated, nonburning, mylar-

backed aluminum tape applied helically around a twisted pair or triad with 
the aluminum side in continuous contact with the drain wire.  Wrap the 
tape around each twisted pair or triad with a 25 percent minimum overlap. 

 
F. Jacket.  The pair or triad outer jacket shall be a minimum of 60 mils of 

PVC. 
 

G. Conductor Identification.  Use individual conductors in single-pair and 
single-triad cables which are color coded black and white; and black, white 
and red, respectively. Multi-pair triad cables shall have one conductor in 
each pair or triad colored white, and all other conductors shall be color 
coded in sequence. 

 
H. Cable Marking.  Print cable marking information on the jacket of each 

cable at 2-foot intervals.  Use a permanent printing method with color 
sharply contrasting the jacket color. 

 
2.03 TERMINATIONS 
 

A. Terminate instrument cables on terminal blocks in junction boxes, terminal 
cabinets control cabinets and in equipment.  Use insulated crimp type tin-
plated copper terminals with locking fork ends (upturned leg ends) to 
terminate instrument cables on terminal blocks. 

 
B. Instrument cables shall not be spliced in underground pull boxes. 

 
2.04 CABLE IDENTIFICATION 
 

A. Provide cable tags for instrument cables as indicated in Specification 
Section 16195, Electrical Identification. 

 
 
PART 3: EXECUTION 
 
3.01 PREPARATION 
 

A. Complete cable raceway systems, underground duct banks and cable 
support systems before installing cables. 

 
B. Verify sizing of raceways and pullboxes to ensure proper accommodation 

for the cables. 
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C. Check the length of the cable raceway system against the length of cable 
on the selected reel. 

 
D. Do not install or work on PVC insulated or jacketed cables in temperatures 

below 32 degrees F. 
 

E. Clean conduits of foreign matter before cables are pulled. 
 

F. Provide at least 25 percent spare pairs or triads. 
 
3.02 INSTALLATION 
 

A. Cable in Conduit and Duct bank 
 

1. Install cables in accordance with the manufacturer's instructions and 
NEC Article  
725 - Class 1, Class 2, and Class 3 Remote Control, Signaling and 
Power Limited Circuits.  Do not exceed maximum wire tension, 
maximum insulation pressure and minimum bending radius. 

 
2. Pull cables into conduits using Polywater J lubricant to reduce friction.  

Lubricants must not be harmful to the conductor insulation or cable 
jacket. 

 
B. Cable in Tray.  (Not Used) 

 
C. Termination 

 
1. Do not splice conductors.  Use insulated crimp type tin-plated copper 

terminals with locking fork ends (upturned leg ends) to terminate 
cables to terminal blocks. 

 
2. For shielded control cable, terminate the shield and ground at one end 

only, preferably at the control panel end for instrument and 
communication cable and at the supply end for electronic power 
cables. 

 
3. Mark wiring on both ends with circuit numbers or loop tag numbers.  

Heat shrink wire tags after wire terminals have been installed. 
 

D. Tests 
 

1. Before connecting the cables, test insulation integrity and conductor 
continuity. 
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2. Use a 500 VDC megohmmeter and perform the cable insulation test in 
accordance with the operating instructions. 

 
E. Termination.  After the 600-volt instrument cable has been tested with 

satisfactory results, the cable shall be terminated at both ends to the 
designated terminal points. 

 
 

END OF SECTION
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Section 16131 
 

DEVICE, PULL, AND JUNCTION BOXES 
 
 
PART 1: GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Specifications for device, pull, and junction boxes. 
 
1.02 MEASUREMENT AND PAYMENT 

 
A. No separate payment will be made for work performed under this Section.  

Include the cost for this work in the lump sum Base Bid Item No. 4 in 
Section 00410, Paragraph B. 

 
1.03 REFERENCES 
 

A. American National Standards Institute/National Electrical Manufacturers 
Association (ANSI/NEMA). 

 
1. FB1 - Fittings and Support for Conduits and Cable Assemblies 

 
2. 250 - Enclosures for Electrical Equipment (1000 volts maximum) 

 
B. American National Standards Institute/National Fire Protection Association 

(ANSI/NFPA), NFPA70 - National Electrical Code (NEC) - Article 370 - 
Outlet Device, Pull and Junction Boxes, Conduit Bodies and Fittings. 

 
C. Underwriters Laboratories (UL): 

 
1. 50 - Safety Cabinets and Boxes 

 
2. 508 - Safety Industrial Control Equipment 

 
3. 514B - Safety Fittings for Conduit and Outlet Boxes 

 
4. 886 - Safety Outlet Boxes and Fittings for Use in Hazardous Areas 

 
1.04 SUBMITTALS 
 

A. Submit the following under provisions of Section 01330 – Submittal 
Procedures: 

 
1. Manufacturer's cut sheets, catalog data 
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2. Instruction for handling and storage 
 

3. Installation instructions 
 

4. Dimensions and weights 
 
1.05 DELIVERY, STORAGE AND HANDLING 
 

A. Pack and crate boxes to permit ease of handling and to provide protection 
from damage during shipping, handling and storage. 

 
 
PART 2: PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Stainless Steel Boxes 
 

1. Hoffman Industrial Products 
 

2. Pauluhn Electric Manufacturing Company 
 

3. Hennessy 
 

4. Tanco 
 

5. Tejas 
 

6. Circle A.W. 
 

B. Cast Device Boxes 
 

1. Appleton Electric Company 
 

2. Crouse-Hinds, Division of Cooper Industries 
 

3. Killark Electric Manufacturing Company 
 
2.02 MATERIALS AND EQUIPMENT 
 

A. Stainless Steel Boxes 
 

1. Provide UL-approved junction boxes and pull boxes manufactured 
from Type 316 stainless steel sheet metal and meeting requirements of 
NEMA 4X for corrosive and wet area, NEMA 250 and NEC Article 370. 
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2. Provide boxes with a Type 316 stainless steel continuous hinge, 
closure hasps and all- stainless steel hardware. 

 
3. Furnish the door with neoprene gasket and provision for padlock. 

 
B. Device Boxes 

 
1. Provide UL-approved boxes designed and manufactured to house 

electrical devices like receptacles and switches, and in conformance 
with NEMA FB1 and NEC Article 370. 

 
2. Supply boxes that are cast aluminum or 316 stainless steel, suitable 

for corrosive and wet atmosphere. 
 

C. Hardware 
 

1. Mounting Hardware:  Type 316 Stainless steel 
 

2. Conduit Connectors:  Watertight as manufactured by Myers Hubs, or 
equal. 

 
 
PART 3: EXECUTION 
 
3.01 PREPARATION 
 

A. Review the drawings and determine how many boxes of each kind are 
required and check if supplied quantity is sufficient. 

 
3.02 INSTALLATION 
 

A. Boxes described in this specification shall be used both in dry and wet, 
corrosive areas, both inside and outside locations. 

 
B. Install boxes in accordance with NEC Article 370 in locations indicated on 

the Contract Drawings. 
 

C. Install junction and pull boxes in readily accessible places to facilitate wire 
pulls, maintenance and repair. 

 
D. Plug unused conduit openings. 
E. Make conduit connections to sheet metal boxes with watertight conduit 

connectors. 
 
 

END OF SECTION
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Section 16195 
 

ELECTRICAL IDENTIFICATION 
 
 
PART 1: GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Specification for electrical identification including: 
 

1. Nameplates and labels 
 
2. Wire and cable markers 

 
3. Conduit markers 

 
4. Cable tray markers 

 
5. Underground warning tape 

 
6. Warning labels 

 
1.02 MEASUREMENT AND PAYMENT 

 
A. No separate payment will be made for work performed under this Section.  

Include the cost for this work in the lump sum Base Bid Item No. 4 in 
Section 00410, Paragraph B. 

 
1.03 REFERENCES 
 

A. American National Standards Institute/National Fire Protection Association 
(ANSI/NFPA) 

 
1. No. 70 - National Electrical Code (NEC) 
 

a. Article 110 - Requirements for Electrical Installation 
 
b. Article 430 - Transformers and Transformer Vaults 

 
B. City of Houston Building Code. 
 
C. Other applicable Codes and Standards as referenced in other Sections. 

 
D. Underwriters Laboratories.  U.L. Standards No. 224 - Extruded Insulated 

Tubing 
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1.04 SUBMITTALS 
 

A. Submit the following under the provisions of Section 01330 – Procedures: 
 

1. Manufacturer's cut sheets and catalog data 
 
2. Description of materials used 

 
3. Label or nameplate dimensions 

 
4. Engraving or imprint legends 

 
5. Instruction for handling and storage 

 
6. Installation instructions 

 
1.05 DELIVERY, STORAGE AND HANDLING 
 

A. Pack materials to permit ease of handling and to provide protection from 
damage during shipping, handling and storage. 

 
 
PART 2: PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 

A. Almetek Industries Incorporated 
 
B. Brady U.S.A. Incorporated 

 
C. Ideal Electric Company 

 
D. Raychem Corporation 

 
E. 3M Electrical Products Division 

 
F. Thomas & Betts 

 
G. Tyton Corporation 
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2.02 MATERIALS AND EQUIPMENT 
 

A. Nameplates and Labels 
 

1. Provide an identification nameplate for each item of electrical 
equipment engraved with the equipment name.  Use the description 
shown on the Contract Drawings. 

 
2. For nameplates, use 3-ply phenolic material engraved to show black 

lettering on a white background.  Size the nameplates approximately 1 
inch wide and 3 inches long for 3 lines of 3/16 inch - 16 letters with a 
0.8 condensed factor. 

 
3. Generally, provide large pieces of equipment with engraved 

nameplates; provide additional nameplates at pushbuttons and other 
local devices.  Provide identification for all other electrical equipment, 
device or enclosure not furnished with readily noticeable tag, 
nameplates or other means of identification. 

 
4. Install nameplates on the front cover of transformers stating the 

transformer service location number or identification number, the 
panelboard or device served, and main breaker feeding the 
transformer (MCC No.), and the drawing number on which the 
transformer schematic is shown. 

 
5. Furnish equipment, such as motor starters, safety switches, welding 

receptacles and circuit breakers, with 1" x 3" plastic nameplates stating 
description of item served. 

 
6. Provide nameplates for motors giving the driven equipment 

description, and the MCC number.  Nameplates shall be mounted 
adjacent to motors. 

 
7. Install nameplates on the outside and inside of doors to circuit breaker 

panelboards (i.e., lighting, instrument or receptacle panels).  State the 
panelboard name, the drawing number on which the panelboard 
schedule shows, and the main breaker feeding the panel (MCC No. or 
Power Panel name). 

 
8. Type panelboard directories and insert them inside panelboard doors. 

 
9. Place a large nameplate approximately 3"x5" on control panels, relay 

panels, junction boxes and similar enclosures with electrical devices 
mounted inside.  The large nameplates shall identify the enclosure. 
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10. Provide a nameplate on MCC motor starter doors duplicating motor 
nameplate data. 

 
11. Provide warning label on front and inside actuator controllers in 

accordance with NEC. Identify controller as having two (2) sources of 
electric power if such is the case. 

 
B. Wire and Cable for Control Wiring Tags 
 

1. Use pre-printed tubular heat-shrink type wire and cable tags.  Place a 
tag at each end of each wire and cable for all control wiring. 

 
2. Select tags manufactured so that the heat-shrink process makes the 

imprint permanent and solvent-resistant. 
 

3. Use tags that are self-extinguishing, conforming to U.L. Standard No. 
224 for print performance, heat shock and flammability. 

 
4. Provide tag material that is flexible, radiation cross-linked polyolefin 

with 3 to 1 shrink ratio, rated 600 volts, and white in color. 
 

5. See Contract Drawing “STD-E-3” for additional requirements. 
 

6. Cable in cable tray shall be marked at each end and at every cable 
tray drop out to a motor, control panel, or switchgear. 

 
C. Conduit Tags 
 

1. Provide conduit tags made of stainless steel, approximately 2 inches x 
1 inch x 19 gage. 

 
2. Stamp the conduit number or conduit identification on the tag. 

 
3. Punch tags for tie fasteners.  Fasten tags to the conduits with stainless 

steel braided wire. 
 

D. Underground Warning Tape 
 

1. Provide detectable warning tape made of 4 mil thick polyolefin film, 3 
inches wide, suitable for direct burial and resistant to alkalis, acids and 
other common soil substances. 

 
2. Use red tape with black legend printed in permanent ink. 
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E. Warning Labels 
 

1. Place OSHA safety labels on enclosures and boxes 100 cubic inches 
or more containing electrical equipment or terminations. 

 
2. Provide OSHA color codes for the labels.  Use labels made from 4 mil 

vinyl with pressure sensitive adhesive backing. 
 

3. The warning label caption is DANGER - 480 VOLTS for 480 volt 
systems.  For voltages higher than 600 volts, provide warning labels 
with “DANGER - HIGH VOLTAGE - KEEP OUT”. 

 
4. Labels shall be 5 inches x 3-1/2 inches for small equipment and 10 

inches x 7 inches for large equipment and electrical room doors. 
 
 
PART 3: EXECUTION 
 
3.01 PREPARATION 
 

A. Degrease and clean surfaces where adhesive labels will be applied. 
 
B. Drill holes for nameplates to be fastened with stainless screws. 

 
C. Prepare the cable ends for termination and conductor markings. 

 
D. Identify conduits at terminating points and select conduit tag marking as 

indicated on the Contract Drawings. 
 
3.02 INSTALLATION 
 

A. Install nameplates and labels in accordance with the manufacturer's 
instructions and the Contract Drawings. 

 
B. Apply wire and cable tags in accordance with manufacturer's instructions 

using a heat gun with properly sized nozzle for the application.  Tag the 
wires and cables at both ends. 

 
C. Tag conduits at junction boxes, pull boxes control panels, transformers, 

switchgear and similar location and at other termination points. 
 

D. Identify cable trays at the time of installation with the alphanumeric 
number shown on the Contract Drawings.  Label cable trays on the 
outside rail. 
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E. Place the tray identifier at each point where the tray designation changes 
and at 200 foot intervals in between, but not less than two per run. 

 
F. Identify underground conduits, cables or duct banks using the 

underground delectable warning tape.  The underground grounding grid, 
including laterals, shall be identified with underground delectable warning 
tape.  Install one tape per trench at 12 inches below grade or as indicated 
on the Contract Drawings.  For wide trenches or duct banks, install one 
warning tape per 18-inch width. 

 
G. Apply the 5 inch by 3-1/2 inches warning labels to disconnect switches, 

panelboards, terminal boxes, and similar devices in accordance with 
manufacturer's instruction and the Contract Drawings.  Apply the 10 inch x 
7 inch warning labels to larger control panel enclosures, motor control 
centers and to entrance doors to rooms containing electrical power and 
control equipment. 

 
 

END OF SECTION 
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	1. Coordinate with Centerpoint Energy and Isolation of Overhead Power Line(s) at Forest Cove #2 - $40,000.
	2. City of Houston Building Permit - $15,000.


	1.04   CITY-FURNISHED PRODUCTS
	A. Items Furnished by the City for installation and final connection by Contractor - NOT INCLUDED
	B. Contractor's Responsibilities:
	1. Arrange and pay for Product delivery to the site.
	2. Receive and unload Products at the site; jointly with the City, inspect for completeness or damage.
	3. Handle, store, Install, and finish Products.
	4. Repair or replace damaged items.



	Blank Page
	01110_summary_of_work.pdf
	1.03   CASH ALLOWANCES
	A. Include the following specific Cash Allowances in Contract Price under provision of Paragraph 3.11 – Document 00700 - General Conditions:
	1. Coordinate with Centerpoint Energy and Isolation of Overhead Power Line(s) at Forest Cove #2 - $60,000.
	2. Code Enforcement and Building Permits - $20,000.


	1.04   CITY-FURNISHED PRODUCTS
	A. Items Furnished by the City for installation and final connection by Contractor - NOT INCLUDED
	B. Contractor's Responsibilities:
	1. Arrange and pay for Product delivery to the site.
	2. Receive and unload Products at the site; jointly with the City, inspect for completeness or damage.
	3. Handle, store, Install, and finish Products.
	4. Repair or replace damaged items.
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	1.01 DESCRIPTION
	PART 2  P R O D U C T S
	PART 3  E X E C U T I O N

	ADP91E.tmp
	1.01 REFERENCES
	A. American National Standards Institute (ANSI).
	1. ANSI C80.1:  Rigid Steel Conduit - Zinc Coated.
	2. ANSI C80.4:  Fittings for Rigid Metal Conduit.

	B. Federal Specifications
	1. W-C-58C:  Conduit Outlet Boxes, Bodies Aluminum and Malleable Iron.
	2. W-C-1094:  Conduit and Conduit Fittings Plastic, Rigid.
	3. WW-C-566C:  Flexible Metal Conduit.

	C. National Electrical Manufacturers Association (NEMA).
	1. NEMA TC2:  Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80).
	2. NEMA TC3:  PVC Fittings for Use with Rigid PVC Conduit and Tubing.

	D. National Fire Protection Association (NFPA), ANSI/NFPA 70 - National Electrical Code (NEC).
	E. Underwriters' Laboratories (UL).
	1. UL 1:  Flexible Metal Electrical Conduit.
	2. UL 6:  Rigid Metal Electrical Conduit.
	3. UL 514B:  Fittings for Conduit and Outlet Boxes.
	4. UL 651:  Schedule 40 and 80 Rigid PVC Conduit.
	5. UL 651A:  Type EB and A Rigid PVC Conduit and HDPE Conduit.
	6. UL 886:  Electrical Outlet Boxes and Fittings for Use in Hazardous Locations.


	1.02 SUBMITTALS
	A. Manufacturer's cut sheets, catalog data
	B. Code compliance certificate
	C. Conformance certificate

	1.03 QUALITY ASSURANCE
	A. Tests
	1. Rigid steel conduit shall pass the bending, ductility, and thickness of zinc coating tests described by ANSI C80.1.
	2. Flexible conduit shall pass the tension, flexibility, impact, and zinc coating test described by UL 1.
	3. Nonmetallic conduit and fittings shall pass the test requirements of NEMA TC2, UL 651 and 651A and Federal specification W-C-1094A.


	2.01 ACCEPTABLE MANUFACTURERS
	A. Rigid Steel Conduit.
	1. Allied Tube and Conduit.
	2. Triangle Wire and Cable, Inc.
	3. Wheatland Tube Company.

	B. Rigid Aluminum Conduit
	1. Allied Aluminum
	2. Indalex

	C. PVC Rigid Conduit
	1. Cantex
	2. Carlon Industries, Inc.
	3. Robroy Industries, Inc.

	D. Conduit Fittings and Bodies
	1. Appleton Electric
	2. Crouse-Hinds
	3. Killark Electric Manufacturing Company
	4. O-Z/Gedney

	E. Liquidtight Flexible Conduit
	1. Anamet, Inc.
	2. Electriflex Company
	3. Triangle Wire and Cable, Inc.


	2.02 MATERIALS AND EQUIPMENT
	A. Conduit and Fittings
	1. Rigid Steel Conduit and Fittings
	a. Rigid steel conduit and rigid steel conduit bends, nipples, bodies, etc., shall be hot-dipped galvanized and shall comply with the latest ANSI C80.1, UL 6, Federal Specification WW-C-581D, and NEC Article 346-15.
	b. Mild steel tubing shall be used for conduit, nipples, and couplings, and shall be free of defects on both the inner and outer surfaces.
	c. Fittings and bodies and covers for rigid steel conduit shall be steel or cast-iron and shall comply with ANSI C80.4, UL 514B, and Federal Specification W-C-58C.

	2. Rigid Aluminum Conduit and Fittings
	a. Rigid Aluminum Conduit, bends, nipples, bodies, etc., shall be manufactured from aluminum alloy 6063-T1 and shall comply with the latest ANSI C80.5 requirements.
	b. Fittings for Rigid Aluminum Conduit shall be cast aluminum with cast aluminum attached to the conduit fitting by stainless steel captive screws.

	3. Flexible and Liquidtight Flexible Metal Conduit and Fittings
	a. Use liquidtight flexible metal conduit manufactured in accordance with UL 1 and Federal specification WW-C-566C.
	b. Fittings used with liquidtight flexible metal conduit shall be the PVC- coated type and of such design as to thoroughly ground the conduit to the fittings, and through it to the box or enclosure to which it is attached.
	Flexible couplings and fittings for use in hazardous areas shall comply with UL 886, NEC Article 501-4 (a&b), and Federal Specification W-C-586C.

	4. PVC Conduit and Fittings.  Use PVC conduit, bends, and fittings, which comply with NEMA TC2, W-C-A, and NBC Article 347-17 for above ground and underground installation.  Conduit shall be schedule 40, for underground installations.


	3.01 PREPARATION
	A. Ensure that the conduit system to be installed is sized properly for the cable and wire requirements.
	B. Verify the actual physical conduit route from the conduit plan drawings and prepare the conduit support system.
	C. Verify the equipment locations to which the conduit will be connected and determine detail requirements for connections.

	3.02 INSTALLATION
	A. Install Schedule 80 PVC conduits in chlorine and sulfur dioxide rooms.
	B. Install Rigid Aluminum Conduits (RAC) above grade.
	C. Install Schedule 40 PVC conduits in duct banks or encased in concrete slabs.  For stub-ups, use PVC- coated rigid aluminum conduit elbows.
	D. Run exposed conduit parallel or perpendicular to walls, ceilings or main structural members.  Group multiple conduits together where possible.  Conduit shall not interfere with the use of passageways, doorways, overhead cranes, monorails, equipment...
	E. Installation and support of conduit shall be from steel or concrete structures.  Furnish necessary Type 316 stainless steel strut, conduit straps, clamps, fittings, and hardware for support of conduit in accordance with standard practices.
	F. Identify conduit at termination points like MCC, light fixtures, control panels, receptacles, and junction boxes.
	G. Not more than 3 equivalent 90 degree bends will be permitted between outlets.  Provide bonded expansion fittings at building expansion joints.
	H. Install conduit runs so that they are mechanically secure, mechanically protected from physical harm, electrically continuous, and neat in appearance.  The interiors of conduit shall provide clean, smooth raceways through which conductors may he dr...
	I. Cut conduit square with a power saw or a rotary type conduit cutter designed to leave a flat face.  Do not use plumbing pipe cutters for cutting conduit.  Ream the cut ends of conduit with a reamer, designed for the purpose to eliminate rough edges...
	J. Make up changes in direction of conduit using elbows or fittings.  Do not use pull boxes to make direction changes unless specifically designated otherwise.
	K. Field fabricated bends shall be free of indentations or elliptical sections.  The radius of the bend shall not be less than 6 times the smallest diameter of the raceway.
	L. Protect all conduit terminations from mechanical injury.  Prevent the entry of moisture and foreign mater into the conduit system shall be prevented by properly capping terminations.
	M. Avoid trapped runs of conduit, if possible.  When they are necessary, provide drainage using a "tee" condulet equipped with a drain.  Conduit is likely to pass through areas with a temperature differential of 20 degrees F or more.  Seal penetration...
	N. Fit all conduit crossing building or structure expansion joints with approved expansion fittings, except that fittings will not be required when conduit crossing an expansion joint is supported on trapeze hangers in such a way that at no time will ...
	O. Where conduit terminates in sheet metal enclosures and where no threaded hubs are provided, fit the conduit with double locknuts and bushings.  Sheet metal enclosures located outside or in any other wet, damp or corrosive areas shall be furnished w...
	P. Provide flexible metallic conduit where necessary to allow for movement or to localize sound or vibration, at transformers, at motors and any other rotating equipment unless shown otherwise on Drawings.
	Q. Seal all openings or holes where conduits pass through walls or floors.  When passing thru a firewall or floor, use a fire-rated seal. Exterior walls require environmental seals to stop air flow through conduits.
	R. Unless otherwise indicated on the Drawings, install expansion fittings every 300 feet within a straight conduit run and where conduit crosses building expansion joints, using bonding straps to ensure ground continuity.
	S. Parallel runs of conduit may be supported by structural steel racks.  When two or more racks are arranged one above the other, provide vertical separation of not less than 12 inches between racks, unless otherwise indicated on the Drawings.  Space ...
	T. Fill conduit racks no more than 75 percent of their capacity, providing usable space for future conduit.  To ensure this, conduits leaving the rack horizontally shall be offset up or down so that future conduits may be installed in the space remain...
	U. Where conduit racks are supported on rods from beam clamps or by some other non-rigid suspension system, install rigid supports at no more than 50-foot intervals to give lateral stability to the rack.
	V. Conduit racks or hangers must in no way interfere with machinery (or its operation), piping, structural members, process equipment, or access to anticipated future equipment.  Refer to architectural, structural, equipment layout and piping drawings...
	W. Support conduit sizes 2 inches and larger at spacings not exceeding 10 feet and conduit sizes 1-1/2 inches and smaller at spacings not exceeding 8 feet.
	X. The means of fastening conduit to supports shall be:  by one hole malleable iron conduit straps secured by wood screws to wood and by bolts with expansion anchors to concrete or masonry; by "Korn" clamps or U-bolts to other surfaces.  Use "clamp ba...
	Y. Support conduit runs with conduit clamps, hangers, straps and metal framing channel attached to structural steel members.  Conduits of 1-1/2 inch size or less may be supported by one-hole conduit straps on concrete, tile or steel work, but for larg...

	Unless otherwise stated in the Special Conditions or in the Proposal, no separate payment will be made for the work covered by this section of the specifications and all costs in connection therewith shall be included in related items of work listed i...
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	1.01 SECTION INCLUDES
	A. Specifications for 600-volt insulated wire for power and controls.

	1.02 MEASUREMENT AND PAYMENT
	A. No separate payment will be made for work performed under this Section.  Include the cost for this work in the lump sum Base Bid Item No. 4 in Section 00410, Paragraph B.

	1.03 RELATED SECTIONS
	A. Section 16195 - Electrical Identification.

	1.04 REFERENCES
	A. American National Standards Institute/National Fire Protection Association (ANSI/NFPA), NFPA 70 - National Electrical Code (NEC), Article 310 - Conductors for General Wiring
	B. Underwriter's Laboratories (UL)
	1. UL 83:  Thermoplastic Insulated Wires and Cables
	2. UL 1063:  Machine Tool Wires and Cables

	C. American Society for Testing and Materials (ASTM)
	1. ASTM B3:  Soft or Annealed Copper Wires
	2. ASTM B8:  Concentric-Lay-Stranded Copper Conductors, Hard, Medium Hard, Soft

	D. Insulated Cable Engineers Association (ICEA), ICEA S-61-402:  Thermoplastic-Insulated Wire and Cable for the Transmission and Distribution of Electrical Energy (NEMA WC-5)

	1.05 SUBMITTALS
	A. Submit the following under the provisions of Section 01330 - Submittal Procedures.
	1. Manufacturer's cut sheets, catalog data
	2. Instruction for handling and storage
	3. Dimensions and weight
	4. Conformance certificate


	1.06 QUALITY ASSURANCE
	A. Tests.  Cable shall meet all the requirements of Part 6 of ICEA S-61-402.
	B. Conformance Certificate and Quality Assurance Release.  Submit a conformance certificate signed by the person responsible for product quality.  The certificate shall specifically identify the purchased material or equipment; such as by the project ...

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Ship wire and cable on manufacturer's standard reel sizes unless otherwise specified. Where cut lengths are specified, mark reel footage accordingly.  Each reel shall contain one continuous length of cable.  Provide impact protection by wood laggin...

	2.01 ACCEPTABLE MANUFACTURERS
	A. American Insulated Wire Corporation
	B. Carol Cable Company, Inc.
	C. General Cable Company
	D. Houston Wire and Cable
	E. Okonite Company
	F. Rome Cable Company
	G. Triangle Wire and Cable, Inc.

	2.02 600-VOLT INSULATED WIRE
	A. Design.  Provide insulated wire designated as XHHW-2 single conductor type and UL 83 and UL 1063 listed, rated 600 volts and certified for continuous operation at maximum conductor temperature of 90 degrees C in dry locations and 90 degrees C in we...
	B. Conductors.  Provide conductors which are Class B, concentric-stranded, annealed uncoated copper with physical and electrical properties complying with ASTM B3 and B8 and Part 2 of ICEA S-61-402.
	C. Insulation.  Each conductor shall be insulated with cross linked synthetic polymer. The insulation thickness shall match the dimensions listed in Table 310-13 of the National Electrical Code (NEC) for type XHHW-2 wire.  Contract Drawing “STD-E-3” i...
	D. Wire Marking
	1. Wire marking shall be in accordance with National Electrical Code (NEC) Article 310-11 and shall be printed on the wire insulation at 2-foot intervals.
	2. The printing method used shall be permanent and the color shall sharply contrast with the jacket color.
	E. Single conductor color coding for power conductors follows.  When colored insulated conductors are not available, wrap color tape around ends of conductors.

	System Voltage A B C Neutral
	120/240 Volt 1Ph/3w Black Red  White
	208/120 Volt 3Ph/4w Black Red Blue White
	120/240 Volt 3Ph/4w Black Orange Blue White
	480/277 Volt 3Ph/4w Brown Purple Yellow Grey
	Ground  Green
	2.03 600-VOLT INSULATED MULTI-CONDUCTOR CABLE
	A. Multi-conductor cable shall consist of an assembly of individual XHHW-2 insulated wires with an overall flame retardant PVC jacket over the multi-conductor assembly.  The PVC jacket minimum thickness shall be 45 mils.
	B. Cable Marking
	1. Wire marking shall be in accordance with National Electrical Code (NEC) Article 310-11 and shall be printed on the wire insulation at 2-foot intervals.
	2. The printing method used shall be permanent and the color shall sharply contrast with the jacket color.

	2.04 POWER CONDUCTOR SIZES NO. 12 AND 10 AWG
	A. Dry Locations
	1. Minimize splices
	2. Use twist type pressure connectors which screw-on conductors to splice wires.  Connectors shall be factory insulated for 600 volts and rated for 105 degrees C.
	3. Use Buchanan B-CAP wire connectors or 3M Scotchlok spring connectors.
	B. Wet Locations
	1. Minimize splices
	2. Splice conductors with copper (not CU/AL) crimp type compression sleeves.  Cover splices with heat shrink sleeves, Raychem Type WCSM (tubing type sleeves) or Raychem Type CRSM (split sleeve with stainless steel closure spline).

	2.05 POWER CONDUCTORS NO. 8 AWG AND LARGER
	A. All locations
	1. Minimize splices.
	2. Splice conductors with copper (not CU/AL) crimp type compression sleeves.  Cover splices with heat shrink sleeves, Raychem Type WCSM (tubing type sleeves) or Raychem Type CRSM (split sleeve with stainless steel closure spine).
	3. Terminate power conductors no. 8 AWG and larger with copper crimp type compression lugs.  Conductors 4/0 AWG and larger shall be terminated with long barrel two-hole lugs.

	2.06 CONTROL WIRES
	A. Dry Locations
	1. Do not splice control wires unless there is not other way to make the installation.
	2. Terminate all control wires on terminal blocks in junction boxes, terminal cabinets, control cabinets and in equipment.  Use insulated crimp type tin-plates copper terminals with locking fork ends (upturned leg ends) to terminate control wires on t...
	B. Wet Locations
	1. Do not splice control wires unless there is no other way to make the installation.
	2. Splice conductors with copper (not CU/AL) crimp type compression sleeves.  Cover splices with heat shrink sleeves, Raychem Type WCSM (tubing type sleeves) or Raychem Type CRSM (split sleeve with stainless steel closure spine).

	3.01 PREPARATION
	A. Complete the cable raceway systems and underground duct banks before installing cables.
	B. Verify sizing of raceways and pull boxes to ensure proper accommodation for the cables.
	C. Check the length of the cable raceway system against the length of cable on the selected reel.
	D. Clean conduits of all foreign matter before cables are pulled.

	3.02 INSTALLATION
	A. Wiring Methods
	1. Use XHHW-2 wire for lighting, power and control wiring where conductors are enclosed in raceways like in above ground conduit systems or in underground duct banks.
	2. Do not use solid conductors.
	3. Use conductors not smaller than No. 12 AWG stranded for lighting circuits.
	4. Use conductors not smaller than No. 14 AWG for control circuits, unless specifically directed otherwise on the Contract Drawings.
	5. Splice conductors only where absolutely necessary.  Splices must be minimized.  Use the longest conductor lengths possible to reduce the number of splices.
	6. Splices associated with taps for lighting and control circuits are allowed.
	7. Make splices in accessible junction boxes.

	B. Wire and Cable Identification
	1. Provide wire and cable tags for control wiring ad indicated in Specification Section 16195, Electrical Identification.
	2. Provide color coding tape on power wire and cables without colored insulation or jackets.

	C. Single Conductors in Conduit and Duct bank
	1. Install cables in accordance with the manufacturer's instructions and the National Electrical Code (NEC), Chapter 3 - Wiring Methods and Materials.  Do not exceed maximum wire tension, maximum insulation pressure and minimum bending radius.
	2. Pull cables into conduits using Polywater J pulling lubricant.

	D. Tests
	1. In general, test insulation integrity of the wiring system before terminating.
	2. Make sure to disconnect sensitive electronic equipment before testing insulation.
	3. Use a 500 VDC megohmmeter and perform a megger insulation test on every conductor in accordance with the operating instructions.  Provide a test report for conductors size 4/0 AWG and larger.  Tests for conductors size 250 kcmil and larger shall be...

	E. Termination
	1. After the 600-volt wiring system has been tested with satisfactory results, reconnect wire.
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	1.01 SECTION INCLUDES
	A. Specifications for instrumentation cable.

	1.02 MEASUREMENT AND PAYMENT
	A. No separate payment will be made for work performed under this Section.  Include the cost for this work in the lump sum Base Bid Item No. 4 in Section 00410, Paragraph B.

	1.03 RELATED SECTIONS
	A. Section 16195 – Electrical Identification.

	1.04 REFERENCES
	A. American Society for Testing and Materials (ASTM).
	1. ASTM B3:  Soft or Annealed Copper Wires.
	2. ASTM B8:  Concentric-Lay-Stranded Copper Conductors, Hard, Medium Hard, Soft.
	3. ASTM B33:  Tinned Soft or Annealed Copper Wire for Electrical Purposes.

	B. Institute of Electrical and Electronics Engineers (IEEE), IEEE 383-2.5:  IEEE Standard for Type Test of Class IE Electric Cables, and Field Splices.
	C. Insulated Cable Engineers Association (ICEA).
	1. ICEA S-61-402:  Thermoplastic-Insulated Wire and Cable for the Transmission and Distribution of Electrical Energy (NEMA WC-5).
	2. ICEA S-66-524:  Cross-Linked-Thermosetting-Polyethylene-Insulated Wire and Cable for the Transmission and Distribution of Electrical Energy (NEMA WC-7).
	3. ICEA S-68-516:  Ethylene-Propylene-Rubber-Insulated Wire and Cable for the Transmission and Distribution of Electrical Energy (NEMA WC-8).

	D. Underwriters' Laboratories (UL).
	1. UL 44:  Rubber Insulated Wires and Cables.
	2. UL 83:  Thermoplastic Insulated Wire and Cables.

	E. American National Standards Institute/National Fire Protection Association (ANSI/NFPA), NFPA No. 70 - National Electrical Code (NEC), Chapter No. 3 - Wiring Methods and Materials, Article 725 - Class 1, Class 2, and Class 3 Remote Control, Signalin...

	1.05 SUBMITTALS
	A. Submit the following under the provisions of Section 01330 – Submittal Procedures:
	1. Completed manufacturer's data sheets, cut sheets, and catalog data.
	2. Installation, terminating and splicing procedure (including bending radius and pulling tension data).
	3. Instruction for handling and storage.
	4. Dimensions and weight.


	1.06 QUALITY ASSURANCE
	A. Tests
	1. Cable shall be tested at the factory to confirm that the cable complies with requirements of ICEA Section 7.7.9 of S-66-524 or 7.5.9 of S-68-516.
	2. Where applicable, the cable shall meet the requirements of the vertical tray flame test as described in IEEE 383-2.5.


	1.07 DELIVERY, STORAGE AND HANDLING
	A. Ship cable on manufacturer's standard reel sizes unless otherwise specified.  Where cut lengths are specified, mark reel footage accordingly.  Each reel shall contain one continuous length of cable. Provide impact protection by wood lagging or suit...

	2.01 MANUFACTURERS
	A. Alpha Wire Corporation
	B. Belden Division, Cooper Industries, Inc.
	C. Cablec Continental Cables Company
	D. General Cable Company
	E. Houston Wire and Cable
	F. Manhattan Electric Cable Corporation
	G. Okonite Company
	H. Southwire Corporation

	2.02 MATERIALS AND EQUIPMENT
	A. Design.  Provide cable with the following design characteristics.  The cable shall consist of multiple conductors.  The cable assembly shall be UL listed, flame, oil and sunlight resistant, and certified for continuous operation in wet or dry locat...
	B. Conductors.  Provide conductors which are Class B, concentric stranded, annealed tinned copper whose physical and electrical properties comply with ASTM B3, B8 or B33.
	C. Insulation.  Each conductor shall have 600-volt PVC insulation.  The minimum insulation thickness shall not be less than 15 mils of PVC with a 4 mil nylon jacket with an overall 90 degree C rating.
	D. Drain Wire.  Provide drain wire which is Class B, seven-stranded, tin-coated copper in accordance with ASTM B3, B8, or B33.  The drain wire shall not be less than two AWG sizes smaller than the insulated conductor's size, except for multiple pair t...
	E. Shielding.  Provide shielding consisting of laminated, nonburning, mylar-backed aluminum tape applied helically around a twisted pair or triad with the aluminum side in continuous contact with the drain wire.  Wrap the tape around each twisted pair...
	F. Jacket.  The pair or triad outer jacket shall be a minimum of 60 mils of PVC.
	G. Conductor Identification.  Use individual conductors in single-pair and single-triad cables which are color coded black and white; and black, white and red, respectively. Multi-pair triad cables shall have one conductor in each pair or triad colore...
	H. Cable Marking.  Print cable marking information on the jacket of each cable at 2-foot intervals.  Use a permanent printing method with color sharply contrasting the jacket color.

	2.03 TERMINATIONS
	A. Terminate instrument cables on terminal blocks in junction boxes, terminal cabinets control cabinets and in equipment.  Use insulated crimp type tin-plated copper terminals with locking fork ends (upturned leg ends) to terminate instrument cables o...
	B. Instrument cables shall not be spliced in underground pull boxes.

	2.04 CABLE IDENTIFICATION
	A. Provide cable tags for instrument cables as indicated in Specification Section 16195, Electrical Identification.

	3.01 PREPARATION
	A. Complete cable raceway systems, underground duct banks and cable support systems before installing cables.
	B. Verify sizing of raceways and pullboxes to ensure proper accommodation for the cables.
	C. Check the length of the cable raceway system against the length of cable on the selected reel.
	D. Do not install or work on PVC insulated or jacketed cables in temperatures below 32 degrees F.
	E. Clean conduits of foreign matter before cables are pulled.
	F. Provide at least 25 percent spare pairs or triads.

	3.02 INSTALLATION
	A. Cable in Conduit and Duct bank
	1. Install cables in accordance with the manufacturer's instructions and NEC Article  725 - Class 1, Class 2, and Class 3 Remote Control, Signaling and Power Limited Circuits.  Do not exceed maximum wire tension, maximum insulation pressure and minimu...
	2. Pull cables into conduits using Polywater J lubricant to reduce friction.  Lubricants must not be harmful to the conductor insulation or cable jacket.

	B. Cable in Tray.  (Not Used)
	C. Termination
	1. Do not splice conductors.  Use insulated crimp type tin-plated copper terminals with locking fork ends (upturned leg ends) to terminate cables to terminal blocks.
	2. For shielded control cable, terminate the shield and ground at one end only, preferably at the control panel end for instrument and communication cable and at the supply end for electronic power cables.
	3. Mark wiring on both ends with circuit numbers or loop tag numbers.  Heat shrink wire tags after wire terminals have been installed.

	D. Tests
	1. Before connecting the cables, test insulation integrity and conductor continuity.
	2. Use a 500 VDC megohmmeter and perform the cable insulation test in accordance with the operating instructions.

	E. Termination.  After the 600-volt instrument cable has been tested with satisfactory results, the cable shall be terminated at both ends to the designated terminal points.


	ADP6789.tmp
	1.01 SECTION INCLUDES
	A. Specifications for device, pull, and junction boxes.

	1.02 MEASUREMENT AND PAYMENT
	A. No separate payment will be made for work performed under this Section.  Include the cost for this work in the lump sum Base Bid Item No. 4 in Section 00410, Paragraph B.

	1.03 REFERENCES
	A. American National Standards Institute/National Electrical Manufacturers Association (ANSI/NEMA).
	1. FB1 - Fittings and Support for Conduits and Cable Assemblies
	2. 250 - Enclosures for Electrical Equipment (1000 volts maximum)

	B. American National Standards Institute/National Fire Protection Association (ANSI/NFPA), NFPA70 - National Electrical Code (NEC) - Article 370 - Outlet Device, Pull and Junction Boxes, Conduit Bodies and Fittings.
	C. Underwriters Laboratories (UL):
	1. 50 - Safety Cabinets and Boxes
	2. 508 - Safety Industrial Control Equipment
	3. 514B - Safety Fittings for Conduit and Outlet Boxes
	4. 886 - Safety Outlet Boxes and Fittings for Use in Hazardous Areas


	1.04 SUBMITTALS
	A. Submit the following under provisions of Section 01330 – Submittal Procedures:
	1. Manufacturer's cut sheets, catalog data
	2. Instruction for handling and storage
	3. Installation instructions
	4. Dimensions and weights


	1.05 DELIVERY, STORAGE AND HANDLING
	A. Pack and crate boxes to permit ease of handling and to provide protection from damage during shipping, handling and storage.

	2.01 ACCEPTABLE MANUFACTURERS
	A. Stainless Steel Boxes
	1. Hoffman Industrial Products
	2. Pauluhn Electric Manufacturing Company
	3. Hennessy
	4. Tanco
	5. Tejas
	6. Circle A.W.
	B. Cast Device Boxes
	1. Appleton Electric Company
	2. Crouse-Hinds, Division of Cooper Industries
	3. Killark Electric Manufacturing Company

	2.02 MATERIALS AND EQUIPMENT
	A. Stainless Steel Boxes
	1. Provide UL-approved junction boxes and pull boxes manufactured from Type 316 stainless steel sheet metal and meeting requirements of NEMA 4X for corrosive and wet area, NEMA 250 and NEC Article 370.
	2. Provide boxes with a Type 316 stainless steel continuous hinge, closure hasps and all- stainless steel hardware.
	3. Furnish the door with neoprene gasket and provision for padlock.
	B. Device Boxes
	1. Provide UL-approved boxes designed and manufactured to house electrical devices like receptacles and switches, and in conformance with NEMA FB1 and NEC Article 370.
	2. Supply boxes that are cast aluminum or 316 stainless steel, suitable for corrosive and wet atmosphere.
	C. Hardware
	1. Mounting Hardware:  Type 316 Stainless steel
	2. Conduit Connectors:  Watertight as manufactured by Myers Hubs, or equal.

	3.01 PREPARATION
	A. Review the drawings and determine how many boxes of each kind are required and check if supplied quantity is sufficient.

	3.02 INSTALLATION
	A. Boxes described in this specification shall be used both in dry and wet, corrosive areas, both inside and outside locations.
	B. Install boxes in accordance with NEC Article 370 in locations indicated on the Contract Drawings.
	C. Install junction and pull boxes in readily accessible places to facilitate wire pulls, maintenance and repair.
	D. Plug unused conduit openings.
	E. Make conduit connections to sheet metal boxes with watertight conduit connectors.

	END OF SECTION
	THIS PAGE INTENTIONALLY LEFT BLANK
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	1.01 SECTION INCLUDES
	A. Specification for electrical identification including:
	1. Nameplates and labels
	2. Wire and cable markers
	3. Conduit markers
	4. Cable tray markers
	5. Underground warning tape
	6. Warning labels


	1.02 MEASUREMENT AND PAYMENT
	A. No separate payment will be made for work performed under this Section.  Include the cost for this work in the lump sum Base Bid Item No. 4 in Section 00410, Paragraph B.

	1.03 REFERENCES
	A. American National Standards Institute/National Fire Protection Association (ANSI/NFPA)
	1. No. 70 - National Electrical Code (NEC)
	a. Article 110 - Requirements for Electrical Installation
	b. Article 430 - Transformers and Transformer Vaults


	B. City of Houston Building Code.
	C. Other applicable Codes and Standards as referenced in other Sections.
	D. Underwriters Laboratories.  U.L. Standards No. 224 - Extruded Insulated Tubing

	1.04 SUBMITTALS
	A. Submit the following under the provisions of Section 01330 – Procedures:
	1. Manufacturer's cut sheets and catalog data
	2. Description of materials used
	3. Label or nameplate dimensions
	4. Engraving or imprint legends
	5. Instruction for handling and storage
	6. Installation instructions


	1.05 DELIVERY, STORAGE AND HANDLING
	A. Pack materials to permit ease of handling and to provide protection from damage during shipping, handling and storage.

	2.01 ACCEPTABLE MANUFACTURERS
	A. Almetek Industries Incorporated
	B. Brady U.S.A. Incorporated
	C. Ideal Electric Company
	D. Raychem Corporation
	E. 3M Electrical Products Division
	F. Thomas & Betts
	G. Tyton Corporation

	2.02 MATERIALS AND EQUIPMENT
	A. Nameplates and Labels
	1. Provide an identification nameplate for each item of electrical equipment engraved with the equipment name.  Use the description shown on the Contract Drawings.
	2. For nameplates, use 3-ply phenolic material engraved to show black lettering on a white background.  Size the nameplates approximately 1 inch wide and 3 inches long for 3 lines of 3/16 inch - 16 letters with a 0.8 condensed factor.
	3. Generally, provide large pieces of equipment with engraved nameplates; provide additional nameplates at pushbuttons and other local devices.  Provide identification for all other electrical equipment, device or enclosure not furnished with readily ...
	4. Install nameplates on the front cover of transformers stating the transformer service location number or identification number, the panelboard or device served, and main breaker feeding the transformer (MCC No.), and the drawing number on which the...
	5. Furnish equipment, such as motor starters, safety switches, welding receptacles and circuit breakers, with 1" x 3" plastic nameplates stating description of item served.
	6. Provide nameplates for motors giving the driven equipment description, and the MCC number.  Nameplates shall be mounted adjacent to motors.
	7. Install nameplates on the outside and inside of doors to circuit breaker panelboards (i.e., lighting, instrument or receptacle panels).  State the panelboard name, the drawing number on which the panelboard schedule shows, and the main breaker feed...
	8. Type panelboard directories and insert them inside panelboard doors.
	9. Place a large nameplate approximately 3"x5" on control panels, relay panels, junction boxes and similar enclosures with electrical devices mounted inside.  The large nameplates shall identify the enclosure.
	10. Provide a nameplate on MCC motor starter doors duplicating motor nameplate data.
	11. Provide warning label on front and inside actuator controllers in accordance with NEC. Identify controller as having two (2) sources of electric power if such is the case.
	B. Wire and Cable for Control Wiring Tags
	1. Use pre-printed tubular heat-shrink type wire and cable tags.  Place a tag at each end of each wire and cable for all control wiring.
	2. Select tags manufactured so that the heat-shrink process makes the imprint permanent and solvent-resistant.
	3. Use tags that are self-extinguishing, conforming to U.L. Standard No. 224 for print performance, heat shock and flammability.
	4. Provide tag material that is flexible, radiation cross-linked polyolefin with 3 to 1 shrink ratio, rated 600 volts, and white in color.
	5. See Contract Drawing “STD-E-3” for additional requirements.
	6. Cable in cable tray shall be marked at each end and at every cable tray drop out to a motor, control panel, or switchgear.
	C. Conduit Tags
	1. Provide conduit tags made of stainless steel, approximately 2 inches x 1 inch x 19 gage.
	2. Stamp the conduit number or conduit identification on the tag.
	3. Punch tags for tie fasteners.  Fasten tags to the conduits with stainless steel braided wire.
	D. Underground Warning Tape
	1. Provide detectable warning tape made of 4 mil thick polyolefin film, 3 inches wide, suitable for direct burial and resistant to alkalis, acids and other common soil substances.
	2. Use red tape with black legend printed in permanent ink.
	E. Warning Labels
	1. Place OSHA safety labels on enclosures and boxes 100 cubic inches or more containing electrical equipment or terminations.
	2. Provide OSHA color codes for the labels.  Use labels made from 4 mil vinyl with pressure sensitive adhesive backing.
	3. The warning label caption is DANGER - 480 VOLTS for 480 volt systems.  For voltages higher than 600 volts, provide warning labels with “DANGER - HIGH VOLTAGE - KEEP OUT”.
	4. Labels shall be 5 inches x 3-1/2 inches for small equipment and 10 inches x 7 inches for large equipment and electrical room doors.

	3.01 PREPARATION
	A. Degrease and clean surfaces where adhesive labels will be applied.
	B. Drill holes for nameplates to be fastened with stainless screws.
	C. Prepare the cable ends for termination and conductor markings.
	D. Identify conduits at terminating points and select conduit tag marking as indicated on the Contract Drawings.

	3.02 INSTALLATION
	A. Install nameplates and labels in accordance with the manufacturer's instructions and the Contract Drawings.
	B. Apply wire and cable tags in accordance with manufacturer's instructions using a heat gun with properly sized nozzle for the application.  Tag the wires and cables at both ends.
	C. Tag conduits at junction boxes, pull boxes control panels, transformers, switchgear and similar location and at other termination points.
	D. Identify cable trays at the time of installation with the alphanumeric number shown on the Contract Drawings.  Label cable trays on the outside rail.
	E. Place the tray identifier at each point where the tray designation changes and at 200 foot intervals in between, but not less than two per run.
	F. Identify underground conduits, cables or duct banks using the underground delectable warning tape.  The underground grounding grid, including laterals, shall be identified with underground delectable warning tape.  Install one tape per trench at 12...
	G. Apply the 5 inch by 3-1/2 inches warning labels to disconnect switches, panelboards, terminal boxes, and similar devices in accordance with manufacturer's instruction and the Contract Drawings.  Apply the 10 inch x 7 inch warning labels to larger c...
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