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ADDENDUM FIVE 
HCSO-CPD RANGE AND TARGET IMPROVEMENTS 

CONTRACT NO. P-16-005-201 
CITY OF CHATTANOOGA, TENNESSEE 

 
The following changes shall be made to the Contract Documents, Specifications, and Drawings: 
 

 
I. Updated Specifications 

 
A. The following Specification sections in the Contract Documents are hereby 

removed: 
i. 04 05 31 Masonry Repointing and Reconstruction 
ii. 22 05 19 Meters and Gages for Plumbing Piping 

iii. 22 05 23 General-Duty Valves for Plumbing Piping 
 

B. The following Specification sections in the Contract Documents have been 
revised and are included in this Addendum: 

i.   1010  Summary of Work 
ii. 13100  Range Target Systems 

iii. 22 15 00 General Service Compressed-Air Systems 
 

II. Updated Drawings 
 
A. The design drawings have been revised to reflect the changes the 

Specification sections 1010 and 13100, and are included in this Addendum. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
                             _____________________________ 
July 13, 2017              /s/  Justin C. Holland, Administrator 
            City of Chattanooga 
            Department of Public Works 
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SECTION 01010 

SUMMARY OF WORK 
PART 1 – GENERAL  
 
1.1 Section Includes 
 

A. Description of Work 
 

B. Items regulating the execution of the Work 
 
1.2 Description of the Work 
 

A. The work covered by this Contract includes, but is not limited to: 
 

A. Base Bid Work includes:   
 

1. Providing and installing thirty (30) new rotating targets, 
bases, brackets, supports, power and control wiring, 
conduits, actuators, steel shields, controllers, and other 
miscellaneous equipment, materials and labor necessary for 
making these targets functional.  The targets shall be design 
to allow re-use of the HCSO-CPD’s existing target frames. 

2. Providing one (1) fully functioning ‘running man’ target 
system, including motors, mounts, bases, conduit and all 
wiring, and all other materials, equipment, and labor 
necessary to complete this installation.   

3. Constructing a surface interceptor ditch behind the rear 
target trench wall, and grade for positive drainage.  Place fill 
to regrade slope of impact berm, place and finish grade 
topsoil, and apply seed and mulch. 

4. Fully reconstruct target trench area.  This includes removal 
in the trench and disposal of silt, debris, obstructions, and 
equipment not part of new target systems.  Repairs and 
modifications to CMU walls and existing concrete sidewalks 
may be required to properly construct new concrete pad.  
Trench will be filled with clean #57 mineral aggregate and 
compacted.  CMU wall and concrete bearing surfaces will be 
leveled and/or built up with non-shrink polymer-modified 
grout for construction of new concrete pad.  Construct new 
reinforced concrete pad (6.5” avg. depth) with contraction 
joints and expansion joints. 

5. Design, provide and construct a new pneumatic (air) supply 
system to operate all targets.  The HCSO-CPD air 
compressor is to be reused and the system designed to 
operate properly with this air compressor.  System will be 
composed of underground and above ground piping, fittings, 
filters, water traps, drains, oilers, pressure gauges, pressure 
regulators, and any and all other components necessary to 
produce a properly functioning target system. 
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6. Design, provide, and construct a new target control system, 
control wiring, and power wiring, in conduit, and provide 
wireless controllers to operate the targets and running man 
systems.  Targets must be independently operable, customer-
programmable, and capable of being wirelessly operated 
from a standard computer using the Windows operating 
system. 

7. Provide complete system install, setup, configuration, 
training, and minimum warranty as described in the Contract 
Documents. 

8. Design and construct new kneewall to protect the target 
bases, mechanisms, actuators, electrical, signal, and 
pneumatic supplies.  The kneewall shall project a minimum 
of 24” above the near top edge of new concrete slab, or as 
required by the manufacturer to protect the installed 
equipment.  Kneewall shall be constructed to eliminate the 
possibility of ricochet toward the firing line and shall be  

9. Provide and install new railroad tie impact barriers to 
provide satisfactory protection of the installed target 
systems. 

10. Other materials and labor necessary to install 30 rotating 
targets, running man, surface interceptor ditch, new concrete 
pad, and protective kneewall not specifically enumerated 
shall be included in the cost of the other bid items. 

 
B. Add Alternate 1 is to provide and install an additional twelve 

(12) rotating targets in front of the ‘running man’ system. 
 

C. Add Alternate 2 is to provide and install a second carriage on the 
‘running man’ system provided in the Base Bid. 
 

D. Add Alternate 3 is to clean and repair the existing firing range 
yard storm drains and catch basins. 
 

B. The City Engineer reserves the right to substitute, add, delete, increase, decrease 
in any form or fashion as necessary the scope of work under the provisions of this 
Contract, including the projects noted above. 

 
C. This project shall be assigned a unique project number by the Engineer.  The 

Contractor shall execute this project in complete compliance with the 
requirements of this contract.  All records of the Contractor shall conspicuously 
identify them to be associated with the unique project number assigned by the 
Engineer. 

 
D. The work covered under this project shall consist of furnishing all materials, 

equipment and labor for the full depth reclamation of designated streets including 
but not limited to mobilization, parking sign placement, public notification, 
placement of traffic control devices per MUTCD, cleaning and conditioning of 
the roadways, repair of base failures as needed, the adjustment of sanitary 
manholes and other publicly owned structures as required, milling as directed, 
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cement and water addition, grading, compaction, saw cutting and installation of 
traffic signal loop wires where required and placement of temporary and 
permanent pavement markings as required. 

 
E. The Engineer shall provide a set of standard City details, as needed, which shall 

be applicable to this project.  The Contractor shall be called in for a Pre-
Construction meeting at which time the Engineer shall issue notice to proceed. 
The Contractor shall have ten (10) days or an agreed-to start date to start 
construction.  

 
1.3 Items regulating the Execution of the Work. 
 

A. Attention to Work 
For this project, the Contractor shall give his personal attention to and shall 
supervise the work to the end that it shall be prosecuted faithfully; and, when he is 
not personally present on the work, he shall at all times be represented by a 
competent superintendent or foreman who shall be present at the work and who 
shall receive and obey all instruction or orders given under this Contract, and who 
shall have full authority to execute the same, and to supply materials, tools and 
labor without delay, and who shall be the legal representative of the Contractor.  
The Contractor shall be liable for the faithful observance of any instructions 
delivered to him or to his authorized representatives.  
 

B. Access to Work 
The Contractor shall at all times provide proper facilities for access and inspection 
of the work by representatives of the Owner and of such official Governmental 
agencies as may be designated by the Owner as having jurisdictional rights to 
inspect the work. 

 
C. No Parking Signs 

The Contractor shall place “NO PARKING” signs 48 hours prior to beginning 
work at a project location.  The Contractor shall notify the City’s designated 
Inspector/ Project Manager when the signs have been placed and if vehicles have 
not been moved at such time as work is scheduled to begin.  No additional cost 
shall be paid to the Contractor while the Owner is making arrangements to get the 
vehicle moved or towed. 

 
D. Work on State Highway 

Where the work on this project encroaches upon the right-of-way of any State or 
Interstate Highway right-of-way, the owner will execute a contract with proper 
authorities for the proposed work. 
 
The Contractor shall notify the proper authorities prior to entering upon such 
right-of-way and shall be responsible for all damage and for satisfying the 
requirements of these authorities. 

  
E. Work on Private Property 

Where the work on this project encroaches upon private property, the Owner shall 
provide easements and/or right-of-entry in or onto said property.  Work performed 



REV. 7/8/2017 

1010-4 

in such easements is subject to the provisions of the easement agreement on file 
with the City of Chattanooga Engineering Department. 
 
The Contractor shall be responsible for obtaining any additional agreements 
which may be deemed necessary for the storage of equipment or materials outside 
of public easements or rights of ways for this project.  The Contractor shall obtain 
a written agreement between the Contractor and Land Owner and forward it to the 
Engineer prior to use of said property.   
 
The Contractor shall be responsible for the preservation of and shall use every 
precaution to prevent damage to all trees, shrubbery, fences, culverts, mailboxes,  
bridges, pavements, driveways, sidewalks, houses or building and all water, 
sewer, gas, telephone and electric lines thereto and all other private and public 
property along or adjacent to the work. 

 
Any damage that occurs will be restored to a like condition as existed prior to 
construction, in the Contract Documents, unless otherwise indicated or specified. 

 
Forty-eight (48) hours prior to construction on any easement or streets the 
Contractor shall notify in writing the affected property owners in the area.  This 
notification shall include the Contractor’s name and the name and phone number 
of the contact person. 

 
F. Monthly Job Site Meetings 

Once a month, on a date mutually agreed upon by the Contractor and the 
Engineer, a job site meeting shall be held for review of the Project, including, but 
not limited to:  The construction schedule, traffic control, pending submittals, and 
any other issues that may arise.  This meeting shall be used to review the 
contractor’s monthly applications for payment. 

 
G. Contract Working Hours 

All work shall be performed during regular working hours unless mutually agreed 
upon and approved in writing by the City Engineer. The Contractor will not 
permit overtime work or the performance of work on Sunday or any legal holiday 
without the Owner’s written consent given after prior 24 hour written notice to the 
Engineer.  Saturday work shall also require prior 24 hour written notice.  Regular 
working hours are Monday through Saturday from 7:00 A.M. to 8:00 P.M.  The 
actual costs of the Owner’s and Engineer’s inspection of the work performed 
outside of regular working hours will be billed to the Contractor and deducted 
from the Contractor’s application for payment as they occur. 
 

H. Contract Performance 
All Work shall be completed before the end of the Contract Time specified in 
Section 500, Article VII, such that the water cannon pump is installed and 
operational prior to April 1, 2017. 
 

I. Site Conditions 
The Contractor is to be advised that prevailing conditions at the site are heavily 
affected by weather and the water level of the Tennessee River.  Flooding of the 
work area is possible year-round and may also occur seasonally as the result of 
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hydrologic activity in the greater Tennessee River watershed.  The City of 
Chattanooga is not responsible for these conditions. 

 
 

END OF DOCUMENT 
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PART 1 – GENERAL 
 
1.01 WORK OF THIS SECTION  

 
A. The WORK of this Section includes providing and performing the following: 

 

1. The Contractor shall provide a fully functional targeting system for the HCSO-
CPD firing range, including the following: 
 
a. BASE BID: 

I. Thirty (30) rotating targets: 
i. New fully functioning pneumatically-actuated rotating targets capable 

of rotating 90° from edge to face in ½ second or less, and from face to 
edge in ½ second or less. 

ii.  Targets shall include new bases, brackets, anchors, supports, power 
and control wiring, conduits, actuators, steel shields, controllers, and 
all other miscellaneous equipment, hardware, and labor necessary for 
independent operation of 30 firing lanes.  All equipment and hardware 
shall be new, except: 

(a). Existing 36” wide fabricated steel target holders shall be reused. 
(b). Existing air compressor and air tank shall be reused. 
(c). Existing electrical and signal conduit and pullboxes may be reused 

if found to be in satisfactory condition.  
(d). Existing wiring running from pullboxes in the range to the range 

tower or other facilities on site may be reused if in satisfactory 
condition and suitable for use with new target system.   

(e). Existing protective timbers and anchors in satisfactory condition 
may be reused. 

(f). Existing concrete footings and masonry walls in the target trench 
may be reused, provided repairs are made to damage in areas 
supporting or anchoring new equipment and/or installations. 

 
II.  One (1) new fully functioning ‘running man’ target system, with 

approximately 80’ of track: 
i. This system shall be operated by 120 volt AC electrical power, be 

mounted on a durable steel track. 
ii.  The ‘running man’ target system shall be operated by a portable, 

moisture-resistant wireless controller with speed and direction 
controls for up to two (2) separate target carriages. 

iii.   The system shall include one (1) moving target carriage, and shall be 
easily field-modified add a second independently-controlled and -
operated target carriage. 
 

III.  Construct surface interceptor ditch behind the rear target trench wall, and 
grade to drain: 

i. Construct new ditch. 
ii.  Regrade damaged areas of impact berm. 
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iii.  Place 4” minimum of new topsoil over disturbed areas. 
iv. Seed and mulch to establish permanent vegetation. 

 
IV.  Reconstruct target trench area: 

i. Fill existing target trench with compacted, clean, washed #57 
aggregate.  Place the mineral aggregate base in 6” maximum lifts and 
compact per the Contract Documents. 

ii.  Pour a Class A concrete pad from outside to outside of the CMU 
block walls, and full length of the target line.  Concrete pad shall be 
reinforced, constructed with contraction joints every thirty three feet 
four inches (33’-4”) with ½” expansion joints every one hundred feet 
(100’).  Pad shall have 2% minimum cross slope to provide adequate 
drainage.  Pad shall be a minimum of 6½” thick average depth, 
measured at the low end.  Cast-in target base anchors or adjust 
reinforcement to facilitate post-installed adhesive anchors. 

iii.  Provisions shall be made in placing concrete to allow installation of 
conduit for target system  

iv. Place non-shrink epoxy grout under target baseplates for support and 
leveling.   
 

V. Construct new buried and above-ground pneumatic distribution system to 
supply compressed air to the rotating targets: 

i. Pneumatic system to meet the requirements and specifications of the 
target system manufacturer.  Water traps, drains, air driers, etc, shall 
be provided as required and as directed. 

ii.  Target system manufacturer will provide written documentation 
certifying the pneumatic system as specified and installed meets the 
requirements of the target system and its components. 

iii.  The existing air compressor and tank shall be re-used, provided they 
comply with items (i) and (ii) above.  Target manufacturer to provide 
and install new air line filters and air drying system as required. 

iv. Buried pneumatic system to be composed of flexible hose (200 psi 
minimum rated pressure) installed in Schedule 40 PVC conduit (4” 
minimum diameter), to permit easy replacement or repair of leaks or 
modification of buried system.  Buried pneumatic hose shall be of an 
oil-resistant rubber and shall be installed from one continuous coil in 
the conduit, with no splices or other fittings permitted in the conduit. 

v. Crimped and swaged fittings are required on ends of all flexible hose 
wherever operating pressures exceed 100 psi.    

vi. The manufacturer shall provide water traps as necessary.  
vii.  Pneumatic line from air tank to beginning of buried line shall include 

at a minimum a section of heavy-duty flexible jumper hose with brass 
fittings, a ball shut-off valve, and a pressure regulator and filter unit.  
Air cooler shall be provided at target system manufacturer’s 
recommendation.  

viii.  The above-ground portion of the pneumatic system, supplying the 
targets, shall be constructed of a Sch. 40 pipe main supply line with 
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tees at each target location.  The Sch. 40 pipe shall be hot dip 
galvanized both inside and out.  Fittings shall be cast bronze. 

ix. The above-ground pneumatic system will be supplied with ball valves 
to allow bypass and physical isolation of the thirty (30) rotating 
targets in banks of ten (10) targets minimum.  

x. Above-ground piping, hose, conduit, fittings, and accessories for 
pneumatic system shall be corrosion- and UV-resistant. 

xi. All fittings shall be durable and reusable, and the system shall be 
configured and installed to permit modifications to distribution 
system with relative ease. 

xii. Pipe and hose to be sized as required by target system manufacturer. 
xiii.  Pipes and hoses shall have provisions to permit expansion and 

contraction of the lines without causing damage. 
xiv. The Contractor shall have the system designed to meet the 

requirements of the target system manufacturer, and shall ensure that 
the necessary operating pressure is provided at each and every outlet. 
 

VI.  Target control system, control wiring, and power wiring: 
i. System shall permit independent control of each target or bank of 

targets and ‘running man’ target from a wireless controller.  Turning 
targets banks must be capable of customer programming and 
operation from either a handheld wireless controller or a laptop 
computer with wireless modem.    

ii.  Target system manufacturer shall provide target-controlling software, 
permanent site software use license, required connectivity cables, 
transmitters, receivers, drivers. 

iii.  A minimum of two wireless controllers shall be provided. 
iv. The controllers shall be able to control the installed targets at a range 

of 200 yards minimum.  Wireless system shall be required to permit 
control of targets using the controllers from inside the range control 
tower, as well as from any location on the main range. 

v. Wireless controllers shall be adaptable to permit expansion or 
modification of the target systems.  Controllers shall be customer-
programmable. 

vi. Required wiring shall be installed per local codes for wet-use 
locations. 

vii.  Power and signal supply leads running from the wall to the ‘running 
man’ target system shall be protected from ricochet/bullet splatter 
with flexible metal shielding.  The system shall be mounted so that it 
is below a protective knee wall made to stop rounds from penetrating 
and entering the target system area.   
 

VII.  System setup, configuration, training, and warranty 
i. Contractor shall provide the services of target system manufacturer 

representative for setup and configuration of targeting system, in 
order to make the system fully operational and meet the operational 
requirements of the HCSO-CPD Rangemaster.   
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ii.  The target system manufacturer shall provide on-site maintenance, 
operation, and program training for the HCSO-CPD Rangemaster and 
range staff. 

iii.  Target system manufacturer to provide lifetime telephone technical 
support from 8 am to 5 pm, Monday through Friday. 

iv. Target system manufacturer to provide a minimum of one year of free 
software/firmware updates for target system, controllers, and 
computer software.   

v. A detailed Operations and Maintenance manual documenting the 
target system components, configuration, and instructions for 
operating and modifying the system shall be provided. 

vi. The entire target system, including target bases, target frames, 
actuators, motors, power and signal wiring, mounts, pneumatics, 
electronics, sensors and switches, and all accessories necessary for a 
fully-operational target system and ‘running man’ target system shall 
have a minimum two (2) year warranty. 

vii.  All other items of work, including but not limited to the new concrete 
drain channel and surface interceptor ditch and berm, shall be 
warranted for one (1) year minimum. 
 

VIII.  Design and construct protective knee wall 
i. The protective knee wall shall extend a minimum of 24” above the 

top of the concrete target mounting and shall run the length of the 
target area. 

ii.  The knee wall shall be a combination of wood, steel, rubber, and or 
ballistic material to provide bullet protection for the target system and 
eliminate ricochet to shooters. 

iii.  One knee wall shall provide protection to both the turning targets and 
the ‘running man’ system. 

iv. The Contractor shall be responsible for configuration and construction 
of the knee wall to be stable, resistant to toppling, safe for live firing 
activities, to eliminate the possibility of ricochet to shooters and 
toward the firing line, durable, weather-resistant, and easily 
repairable. 

v. The Contractor shall submit design plans for the knee wall to the 
Owner for review and approval prior to construction. 
 

IX.  Provide and install new railroad tie barriers 
i. Replace existing railroad ties that are damaged beyond use in front of 

and behind the target trench, and as directed by the engineer. 
ii.  Secure stacked ties to prevent them being dislodged into the trench.  

No steel plates or fasteners may be used on the impact faces of the 
ties. 

 
X. ALL other materials, labor, costs, and equipment required to complete the 

Work as detailed in the Contract Documents and for which separate pay 
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items are not provided shall be included in the cost of other items, and 
shall not be measured and paid for separately. 

 
b. ADD ALTERNATE 1  

I. Provide an additional twelve (12) pneumatically-actuated rotating targets 
at the firing lanes in front of the ‘running man’ target system.  These 
twelve (12) target stations shall conform to all the requirements laid out 
in the sections above. 
 

II.  The twelve (12) additional targets shall be installed so they can be 
operated independently from the main range.  The targets shall be 
configured to operate in no fewer than two (2) banks of six (6) targets 
each. 

 
c. ADD ALTERNATE 2  

I. Provide a second carriage and target frame for the ‘running man’ system 
described in Section 1.01.A.1.a. Base Bid.  Any additional pulleys, 
cables, motors, sensors, brackets, shields, switches, springs, or stops 
required so that the second carriage is equipped and operated exactly as 
the first carriage shall be included. 
 

II.  Provisions for operating the second carriage entirely independently of the 
first shall be made.  The same controller used to operate the first carriage 
shall also fully control the second carriage.  Each carriage can be 
operated independently with respect to speed, acceleration, direction, and 
duration. 

 
d. ADD ALTERNATE 3  

I. Clean and repair existing firing range yard storm drains and catch basins. 
 

II.  Repair damaged catch basin masonry 
 

III.  Replace missing and/or damaged catch basin grates 
 

1.02 RELATED WORK SPECIFIED ELSEWHERE  
 

A. The WORK of the following Sections applies to the WORK of this Section.  Other 
Sections of the Specifications, not referenced below, shall also apply to the extent 
required for proper performance of the WORK. 
 
1. Section 00001 – Common Excavation 

 
2. Section 00003 – Concrete 

 
3. Section 00004 – Concrete Reinforcement 

 
4. Section 00006 – Manholes 
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5. Section 00025 – Joint Materials 

 
6. Section 00033 – Adjusting Manhole Frames 

 
7. Section 00034 – Catch Basins 

 
8. Section 00038 – Cast in Place Concrete 

 
9. Section 00053 – Joint Sealants 

 
10. Section 00073 – Aggregates 

 
11. Section 00074 – Miscellaneous Materials 

 
12. Section 02203 – Embankment and Backfilling 

 
13. Section 02220 – Earthwork 

 
14. Section 02751 – Preparatory Cleaning of Sewers 

 
15. Section 03110 – Concrete Formwork 

 
16. Section 03240 – Concrete Reinforcement 

 
17. Section 03310 – Cast-in-Place Concrete 

 
18. Section 15064 – PVC Pipe 

 
19. Section 04 05 13 – Masonry Mortaring. 

 
20. Section 04 05 31 – Masonry Repointing. 

 
21. Section 04 20 00 – Unit Masonry. 

 
22. Section 22 05 11 – Common Work Results for Plumbing 

 
23. Section 22 05 12 – General Motor Requirements for Plumbing 

 
24. Section 22 05 19 – Meters and Gages for Plumbing 

 
25. Section 22 05 23 – General-Duty Valves for Plumbing 

 
26. Section 22 15 00 – General Service Compressed Air Systems 

 
27. Section 26 05 11 – Requirements for Electrical Installations 
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28. Section 26 05 19 – Low-Voltage Electrical Power Conductors and Cables 
 

29. Section 26 05 26 – Grounding and Bonding for Electrical Systems 
 

30. Section 26 05 33 – Raceway and Boxes for Electrical Systems 
 

31. Section 26 24 16 – Panelboards 
 

32. Section 26 29 21 – Enclosed Switches and Circuit Breakers 
 

33. Section 26 43 13 – Surge Protective Devices 
 

1.03 REFERENCE SPECFICATIONS, CODES AND STANDARDS 
 

A. Except as otherwise indicated, the Contractor shall comply with the Reference 
Standards specified in Section 1080, as well as the following Codes: 
 
1. International  Building Code 2012 (IBC 2012) 

  
2. National Electric Code (Current Edition) 

 
3. ANSI B36.20 

 
4. ASME B31.9 

 
1.04 SHOP DRAWINGS AND SAMPLES 

 
A. The following shall be submitted in compliance with Section 01300: 

 
1. General 

 
a. Drawings including the following: 

 
I. Manufacturers’ equipment drawings. 

 
b. Manufacturer’s product data including the following: 

 
I. Catalogue cuts, bulletins, brochures, or photocopies of applicable pages 

for mass-produced, non-custom-manufacture products stamped to 
indicate the project name, applicable Specification section and 
paragraph, model number, ratings, and options. 

 
c. Lists of the following: 

 
I. Materials, equipment, apparatus and fixtures proposed for use; with the list 

including sizes, names of manufacturers, catalog numbers, and such 
other information required to identify the items. 
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d. Test reports of the following: 

 
I. Factory-fabricated products. 

 
 

1.05 FIELD TESTING  
 

A. Testing:  Products shall be field-tested for compliance with the indicated 
requirements. 
 

B. Witnesses:  The Owner and the ENGINEER (at the option of either) reserves the right 
to witness field tests. 
 

1.06 PRODUCT DELIVERY, STORAGE, AND HANDLING  
 

A. Delivery of Materials:  Products shall be delivered in original, unbroken packages, 
containers, or bundles bearing the name of the manufacturer. 
 

B. Storage:  Products shall be carefully stored in a manner that will prevent damage and 
in an area that is protected from the elements.  Products shall not be damaged, 
marred, or splattered with water, foam, plaster, or paint.  Moving parts shall be kept 
clean and dry.   

 
C. Replacement:  Damaged materials or equipment shall be replaced or refinished by the 

manufacturer at no expense to the Owner.  
 

PART 2 -- PRODUCTS 
 
2.01 MATERIALS  

 
A.  Electrical Systems 

 
1. Refer to Division 26 Specifications. 

 
B. Pneumatic Systems 

 
1. Refer to Specification Section 22 15 00 and related sections. 

 
C.  Target Systems 

1. Air Connections 
a. All air hose connections for flexible air hose shall be quick-connect, push-in 

air fittings for use with flexible air tubing. 
2. Target Turning Mechanisms 

a. Target turning mechanisms shall be water resistant and designed to withstand 
outdoor weather conditions. 
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b. Target turning mechanisms shall be constructed such that minor repairs may 
be accomplished by standard range personnel, with the guidance of the 
manufacturer/service representative, so that the warranty remains intact. 

c. The target turning mechanisms’ housings shall be covered with a galvanized 
or powder coated material. 

d. The target turning mechanisms’ bearings must be sealed and require no 
maintenance. 

e. All steel components must be painted or powder-coated black. 
3. Target bases 

a. All target bases, brackets, and turning mechanisms shall be installed behind 
and below a protective knee wall to eliminate the potential of ricochet toward 
the firing line. 

b. All exposed carbon steel or non-weather-resistant metals and materials shall 
be powder coated or painted (two coats of high-solids) to prevent corrosion. 

4. Running Man System 
a. Running man steel track components must be hot dipped galvanized, powder 

coated, or painted (two coats of high-solids minimum) to withstand extreme 
weather conditions. 

b. Drive cable/cord to be non-corrosive.  
c. The running man system must have sensors at each end of the track to 

eliminate hard mechanical stops. 
d. The running man system must be controlled by a handheld wireless 

transmitter with rotary speed dial and direction control switch for each target 
carriage.    

e. The running man system must be capable of being controlled for varying 
speed while in motion and stop automatically at end of travel locations.  

5. Target System Control Unit 
a. The target control unit must provide wireless remote control of the target 

system, be capable of operating a minimum of 42 targets with individual 
control of each target. 

b. The target control unit software must cover a broad range of training 
requirements, and be programmable by the Rangemaster. 

c. The target control unit keypads must feature full sized keys, be moisture 
resistant, and operate off DC current. 

d. The target control unit keypad must be portable and lightweight. 
e. The target control unit receiver must be waterproof. 

6. General Target System Requirements 
a. Any permanent, stationary outdoor control panels or controller cabinets must 

be moisture-resistant, and weatherproof. 
b. The target systems must be capable of withstanding prolonged exposure to 

extreme temperatures, both hot and cold, as well as prolonged exposure to rain 
and moisture, without compromising the systems’ ability to function properly. 

  
PART 3 -- EXECUTION 
 
3.01 GENERAL 
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A. The Contractor shall perform work in a safe, professional, and workmanlike manner, 
in accordance with applicable codes and regulations. 
 

B. The Contractor is responsible for locating any and all utilities. 
 
C. All work shall be performed in a professional, workmanlike manner, with work 

performed evenly and neatly.  The Contractor shall keep work areas as clean as 
possible, and when stopping work for the day shall leave work areas and equipment 
in such a state as to not obstruct use of the balance of the HCSO-CPD Range.   

 
D. The Contractor shall be responsible for properly collecting and disposing of any 

construction waste and debris.  Any materials subject to erosion shall be properly 
stockpiled outside the 100-year floodplain and shall be protected with appropriate 
erosion control measures. 

 
E. The Contractor shall coordinate all work with City of Chattanooga Police Department 

Rangemaster in order to ensure any and all work activities do not conflict with 
planned training by any agencies served by the HCSO-CPD Range.   

 
F. Range 1 will be closed for 30 calendar days MAXIMUM to allow construction of the 

target systems and other improvements.  Liquidated damages will be assessed if the 
Range 1 closure exceeds 30 days. 

 
G. During the closure of Range 1, the Contractor is advised that training will likely be 

taking place elsewhere on the HCSO-CPD Range property, and so consideration for 
and coordination with the HCSO-CPD and other agencies is necessary. 

 
H. Any damage to the concrete sidewalks, any drainage structures, earth rutting, or other 

damage to the HCSO-CPD Range during improvements to Range 1 will be repaired 
at the Contractor’s expense. 

 
I. The Contractor is advised that the HCSO-CPD Range is an active firing range that 

has been in use for several decades, and is known to contain a substantial amount of 
lead projectiles and other byproducts of an active outdoor firing range.  Therefore, the 
Contractor should follow all OSHA and NIOSH recommendations for working in 
such an environment, including but not limited to: 

 
1. Attending training, following safe work practices, and participating in health 

monitoring programs. 
2. Employees should be encouraged to report symptoms to the Contractor and get 

medical attention for: 
a. Common health effects of lead poisoning including reproductive effects, 

nausea, diarrhea, vomiting, poor appetite, weight loss, anemia, fatigue, 
hyperactivity, headaches, stomach pain, and kidney problems. 

b. Exposure to high noise levels can cause hearing loss, tinnitus (ringing in the 
ear), stress, high blood pressure, fatigue, and gastro-intestinal problems. 
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c. If the employee suspects exposure to high levels of lead, even if showing no 
symptoms, the employee should have their BLL (Blood Led Level) tested. 

3. Employees should be encouraged to practice good hygiene: 
a. Wash hands and face with soap and water or clean them with lead 

decontamination wipes after shooting, handling spent cartridge cases, or 
cleaning weapons, especially before eating, drinking, or smoking.  Wipes for 
cleaning skin without water are commercially available and should be used if 
access to soap and water is limited. 

b. Change clothes before leaving the range and wash clothes separately from 
other family clothing. 

4. Employees should be advised to use personal protective equipment (PPE): 
a. Wear double hearing protection when shooting or around shooting. 
b. Wear properly-fitted respirators and full protective outer clothing for 

maintenance activities that involve close contact with lead dust or spent 
bullets. 

c. Wear gloves and eye protection when using chemical to clean firearms or to 
clean equipment that has come in close contact with lead dust or spent bullets. 

5. Limit the length of time that workers use the firing range:  rotate assignments and 
provided quiet, clean break areas. 

6. The Contractor SHALL provide all workers with training and information about 
the hazards, including: 
a. Inform workers about the importance of hygiene in reducing potential lead 

exposures, post warning signs, and provide convenient washing facilities to 
encourage frequent hand washing. 

b. Prohibit eating, smoking, chewing gum, or tobacco use in areas potentially 
contaminated with lead. 

c. Inform pregnant workers about possible risks to the fetus. 
d. Ensure that workers are aware of symptoms that may indicate a health 

problem. 
e. Tell workers about participating in medical surveillance programs and getting 

their BLLs tested, even if they don’t show symptoms. 
7. Review OSHA requirements for medical monitoring for lead (29 CFR 

1910.1025(j)). 
8. For best medical and lead management practices, consult the Association of 

Occupational and Environmental Clinics. 
9. Provide workers with protective equipment, including: 

a. Hygiene and cleaning kits 
b. Skin protection, eye protection, and NIOSH-approved respirators for workers 

who clean lead-contaminated areas 
c. Provide knee or full-body pads to limit transfer of lead to clothing. 
 

 
 

 
 **END OF SECTION** 
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PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section describes the requirements for NFPA 99 Category 4 shop compressed air 

systems for non-medical air piping materials, including compressors, electric motors and 

starters, receiver, all necessary piping, fittings, valves, gages, switches and all necessary 

accessories, connections and equipment. NFPA 99 Category 4 systems are non-medical 

systems of 100 psi or less in which failure of equipment would have no impact on patient 

care. 

B. A complete listing of all acronyms and abbreviations are included in Section 22 05 11, 

COMMON WORK RESULTS FOR PLUMBING. 

1.2 RELATED WORK 

A. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING. 

B. Section 22 05 12, GENERAL MOTOR REQUIREMENTS FOR PLUMBING 

EQUIPMENT. 

C. Section 22 05 19, METERS AND GAGES FOR PLUMBING PIPING: Exposed Piping 

and Gages. 

1.3 APPLICABLE PUBLICATIONS 

 
A. The publications listed below form a part of this specification to the extent referenced. 

The publications are referenced in the text by the basic designation only. 

B. American Society of Mechanical Engineers (ASME): 

A13.1-2007 ............................Scheme for the Identification of Piping Systems 

B16.21-2011...........................Nonmetallic Flat Gaskets for Pipe Flanges 

Bl6.22-2013 ...........................Wrought Copper and Copper Alloy Solder-Joint Pressure 

Fittings 

B16.24-2011...........................Cast Copper Alloy Pipe Flanges and Flanged Fittings: 

Classes 150, 300, 600, 900, 1500, and 2500 

B18.2.1-2012..........................Square, Hex, Heavy Hex, and Askew Head Bolts and Hex, 

Heavy Hex, Hex Flange, Lobed Head, and Lag Screws 

(Inch Series) 
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ASME Boiler and Pressure Vessel Code -  

BPVC Section VIII-1-2013....Rules for Construction of Pressure Vessels, Division 1 

C. American Society for Testing and Materials (ASTM): 

A126-2004 (R2009 ................Standard Specification for Gray Iron Castings for Valves, 

Flanges, and Pipe Fittings 

B32-2008................................Standard Specification for Solder Metal 

B61-2008 (R2013) .................Standard Specification for Steam or Valve Bronze Castings 

B62-2009................................Standard Specification for Composition Bronze or Ounce 

Metal Castings 

B88-2009................................Standard Specification for Seamless Copper Water Tube 

B584-2013..............................Standard Specification for Copper Alloy Sand Castings for 

General Applications 

B813-2010..............................Standard Specification for Liquid and Paste Fluxes for 

Soldering of Copper and Copper Alloy Tube 

B819-2000 (R2011) ...............Standard Specification for Seamless Copper Tube for 

Medical Gas Systems 

D. American Welding Society (AWS): 

A5.8/A5.8M AMD1-2011 .....Specification for Filler Metals for Brazing and Braze 

Welding 

E. International Code Council (ICC): 

IPC-2012 ................................International Plumbing Code 

F. Manufacturer Standardization of the Valve and Fittings Industry, Inc (MSS): 

SP-70-2011 ............................Gray Iron Gate Valves, Flanged and Threaded Ends 

SP-71-2011 ............................Gray Iron Swing Check Valves, Flanged and Threaded 

Ends 

SP-72-2010a ...........................Ball Valves With Flanged or Butt-Welding Ends For 

General Service 

SP-80-2013 ............................Bronze Gate, Globe, Angle, and Check Valves 

SP-110-2010 ..........................Ball Valves Threaded, Socket-Welding, Solder Joint, 

Grooved and Flared Ends 
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SP-123-2013 ..........................Non-Ferrous Threaded and Solder-Joint Unions for Use 

with Copper Water Tube 

G. National Electrical Manufacturers Association (NEMA): 

250-2008 ................................Enclosures for Electrical Equipment (1000 Volts 

Maximum) 

H. National Fire Protection Association (NFPA): 

70-2011 ..................................National Electrical Code (NEC) 

99-2012 ..................................Health Care Facilities Code 

I. Underwriters' Laboratories, Inc. (UL): 

508-1999 (R2013) ..................Standard for Industrial Control Equipment 

1.4 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in accordance with 

the Specifications. 

B. Information and material submitted under this section shall be marked “SUBMITTED 

UNDER SECTION 22 15 00, GENERAL SERVICE COMPRESSED-AIR SYSTEMS”, 

with applicable paragraph identification. 

C. Manufacturer's Literature and Data including: Full item description and optional features 

and accessories. Include dimensions, weights, materials, applications, standard 

compliance, model numbers, size, and capacity. 

l. Aboveground Piping 

2. Underground Piping 

3. Supporting elements 

4. Valves 

5. Pressure Gages 

6. Air Pressure Reducing and Regulating Valves 

7. Automatic drain valves 

8. Filter capacity and operating characteristics 

9. Vibration Isolation 

10. Quick couplings 

11. Hose Assemblies 
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12. Air Compressor System: 

a. Characteristic performance curves 

b. Efficiency 

c. Compressor; manufacturer and model 

d. Compressor operating speed 

e. Capacity; (free air delivered at indicated pressure) 

f. Type of bearing in compressor 

g. Type of lubrication 

h. Capacity of receiver 

i. Unloader; manufacturer, type, and model 

j. Type and adjustment of drive 

k. Electrical motor; manufacturer, frame and model 

l. Speed of motor 

m. Current characteristics and HP of motor 

n. Air muffler filter; manufacture, type, and model 

o. After cooler; manufacturer, type, and model 

D. Pneumatic compressed air system and hydrostatic drainage piping test reports shall be 

submitted. 

E. Brazing and welding certificates shall be submitted. 

F. Complete operating and maintenance manuals including wiring diagrams, technical data 

sheets and information for ordering replaceable parts: 

1. Include complete list indicating all components of the systems. 

2. Include complete diagrams of the internal wiring for each item of equipment. 

3. Diagrams shall have their terminals identified to facilitate installation, operation and 

maintenance. 

1.5 QUALITY ASSURANCE 

A. The Contractor shall obtain the services of a qualified engineer or technician from the 

compressor manufacturer to review final installation, and supervise start-up, and testing 

of the compressor. After satisfactory installation of the equipment, the engineer or 

technician shall provide a signed certification that the equipment is installed in 

accordance with the manufacturer's recommendations. 
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1.6 AS-BUILT DOCUMENTATION 

A. Operation and maintenance data updated to include submittal review comments, 

substitutions and construction revisions shall be inserted into a three ring binder. All 

aspects of system operation and maintenance procedures, including piping isometrics, 

wiring diagrams of all circuits, a written description of system design, control logic, and 

sequence of operation shall be included in the operation and maintenance manual. The 

operations and maintenance manual shall include troubleshooting techniques and 

procedures for emergency situations. Notes on all special systems or devices such as 

damper and door closure interlocks shall be included. A List of recommended spare parts 

(manufacturer, model number, and quantity) shall be furnished. Information explaining 

any special knowledge or tools the owner will be required to employ shall be inserted 

into the As-Built documentation. 

B. The installing contractor shall maintain as-built drawings of each completed phase for 

verification; and, shall provide the complete set at the time of final systems certification 

testing. As-built drawings are to be provided, and a copy of them on Auto-Cad version 

2016 provided on compact disk or DVD. Should the installing contractor engage the 

testing company to provide as-built or any portion thereof, it shall not be deemed a 

conflict of interest or breach of the ‘third party testing company’ requirement. 

 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES AND FITTINGS 

A. Pipe for general service compressed air system shall be drawn temper, Type "K" or "L" 

seamless copper tube, conforming to ASTM B88, with wrought copper solder joint 

fittings conforming to ASME B16.22.  

B. Copper unions shall conform to ASME B16.22 or MSS SP-123. 

C. Cast copper alloy flanges shall be Class 300 conforming to ASME B16.24. 

1. Pipe-Flange Gasket Materials: ASME B16.21, nonmetallic, flat, asbestos free, 3.2 

mm (1/8 inch) maximum thickness, full-face type. 

2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel. 

D. Solder filler metal shall consist of lead free alloys conforming to ASTM B32 with water 

flushable flux conforming to ASTM B813. 
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E. Silver Brazing Filler metals shall be BCuP series, copper phosphorus alloys for general 

duty brazing conforming to AWS A5.8/A5.8M. 

F. Pipe identification shall comply with ASME A13.1. Pipe identification labels shall be 

located as follows: 

1. At intervals of not more than 6.1 m (20 feet). 

2. At least visible once in or above every room. 

3. On both sides of walls or partitions penetrated by the piping. 

4. At least once in every story height traversed by risers. 

G.  Pipe may also be Schedule 40 steel pipe, hot dip galvanized both inside and out, with cast 

bronze fittings, anaerobic thread sealant, and appropriate bracketry. 

2.2 VALVES 

A. Ball: 

1. Ball valves 75 mm or DN75 (3 inches) and smaller shall be full port, two or three 

piece ball valve conforming to MSS SP-110. The ball valve shall have a SWP rating 

of 1035 kPa (150 psig) and a CWP rating of 4138 kPa (600 psig). The body material 

shall be Bronze ASTM B584, Alloy C844. The ends shall be soldered. 

2. Ball valves 100 mm or DN100 (4 inches) and larger shall be flanged, Class 150, full 

port steel ball valve conforming to MSS SP-72. The body shall be split design. The 

CWP rating shall be 1964 kPa (285 psig). The seals shall be PTFE or TFE. Ball and 

stem shall be stainless steel. 

B. Check: 

1. Check valves smaller than 100 mm or DN100 (4 inches) shall be Class 125, bronze 

swing check valves with non metallic Buna-N disc. The check valve shall meet MSS 

SP-80 Type 4 standard. The check valve shall have a CWP rating of 1380 kPa (200 

psig). The check valve shall have a Y pattern horizontal body design with bronze 

body material conforming to ASTM B62, solder joints, and PTFE or TFE disc. 

2. Check valves 100 mm or DN100 (4 inches) and larger shall be Class 125, iron swing 

check valve with lever and weight closure control. The check valve shall meet MSS 

SP-71 Type I standard. The check valve shall have a CWP rating of 1380 kPa (200 

psig). The check valve shall have a clear or full waterway body design with gray iron 

body material conforming to ASTM A126, bolted bonnet, flanged ends, bronze trim. 
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2.3 DIELECTRIC FITTINGS 

A. Fittings joining copper alloy and ferrous materials shall be isolated. 

B. Dielectric unions shall be factory fabricated union assemblies, rated at 1725 kPa (250 

psig) minimum working pressure at 82 degrees C (180 degrees F) suitable for 

compressed air service. 

C. Dielectric flanges shall be factory fabricated companion flange assemblies, rated at 2070 

kPa (300 psig) minimum working pressure at 82 degrees C (180 degrees F) suitable for 

compressed air service. 

2.4 FLEXIBLE PIPE CONNECTORS 

A. Stainless steel hose flexible connectors shall be corrugated, stainless steel tubing with 

stainless steel wire braid covering and ends welded to inner tubing. The stainless steel 

hose connectors shall be rated at 1380 kPa (200 psig) minimum. The end connections for 

50 mm or DN50 (NPS 2 inches) and smaller shall be threaded steel pipe nipple. The end 

connections for 65 mm or DN65 (NPS 2-1/2 inches) and larger shall be flanged steel 

nipple. 

B. Corrugated-bronze tubing with bronze wire-braid covering and ends brazed to inner 

tubing. The corrugated- bronze tubing shall be rated at //1380 kPa (200 psig)// //1725 kPa 

(250 psig)// minimum. 

2.5 SPECIALTIES 

A. Pressure Gages: Pressure gages permanently installed in the system or used for testing 

purposes shall be listed for compressed air service and shall include a snubber or 

pulsation dampener and an isolation valve for maintenance access. 

1. For line pressure use adjacent to source equipment: ASME B40.1, pressure gage, 

single, size 115 mm (4-1/2 inches), for compressed air, accurate to within two 

percent, with metal case. Range shall be two times operating pressure. Dial 

graduations and figures shall be black on a white background, or white on a black 

background. Gage shall be labeled for appropriate service, and marked "USE NO 

OIL".  

2. For all services downstream of main shutoff valve: Manufactured for compressed air 

use and marked "USE NO OIL", 40 mm (1-1/2 inch) diameter gage with dial range 1-

690 kPa (1-100 psig) for air service. 
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B. Air Pressure Regulating Valves: 

1. Air pressure regulating valves under 75 mm or DN75 (NPS 3 inches) shall be pilot or 

diaphragm operated, bronze body and trim, direct acting, spring loaded manual 

pressure setting adjustment and rated for 1380 kPa (200 psig) inlet pressure. 

Delivered pressure shall not vary more than one kPa for each 10 kPa (1.5 psig) 

variation in inlet pressure.  

2. Air pressure regulators 75 mm or DN75 (3 inches)and larger shall be pilot operated, 

bronze body, direct acting, spring loaded manual pressure setting adjustment and 

rated for 1725 kPa (250 psig) inlet pressure. Delivered pressure shall not vary more 

than one kPa for each 10 kPa (1.5 psig) variation in inlet pressure. 

C. Safety valves shall be constructed according to the ASME BPVC Section VIII and be 

National Board Certified, labeled, and factory sealed. The safety valve shall be 

constructed of bronze body with poppet type safety valve for compressed air service. 

D. The automatic drain valves shall have stainless steel body and internal parts rated for 

1380 kPa (200 psig) minimum working pressure. The automatic drain valve shall be 

capable of automatic discharge of collected condensate. 

E. The coalescing filter shall be capable of removing water and oil aerosols, efficiency of 

99.9 percent retention of particles 0.3 micrometer and smaller, with color change dye to 

indicate when carbon is saturated and warning light to indicate when selected maximum 

pressure drop has been exceeded. The coalescing filter shall including mounting brackets 

for wall mount application. 

F. Air line lubricators shall come with a drip chamber and sight dome for observing oil drop 

entering air stream. The air line lubricator shall have oil feed adjustment screw and quick 

release collar for easy bowl removal. The Air line lubricators shall include mounting 

brackets for wall mount application. Lubricators shall be suitable for 1380 kPa (200 psig) 

at 71 degrees C (160 degrees F). 

2.6 QUICK CONNECT COUPLINGS 

A. The quick connect coupling assemblies shall have a locking mechanism constructed to 

permit one-handed feature for quick connection and disconnection of compressed air 

hose and equipment. Furnish complete keyed indexing noninterchangeable coupling to 

prevent connection to medical compressed-air pressure outlets. 
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B. Automatic shutoff quick couplings shall be straight through brass body with O-ring or 

gasket seal and stainless steel or nickel plated steel operating parts. The automatic shutoff 

quick connect coupling shall consist of socket or plug ends with one way valve and with 

barbed outlet or threaded hose fittings for attaching hose. 

C. Valve less quick couplings shall be straight through brass body with O-ring or gasket seal 

and stainless steel or nickel plated steel operating parts. The valve less quick connect 

coupling shall consist of socket or plug ends and with barbed outlet or threaded hose 

fittings for attaching hose. 

2.7 HOSE ASSEMBLIES 

A. Hose, clamps, couplings, splicers shall be suitable for compressed air service of nominal 

diameter indicated and rated for 2070 kPa (300 psig) minimum working pressure. 

B. The hose shall be reinforced double wire braid, chloroprene reinforced covered hose. 

C. Hose clamps shall be stainless steel. 

D. Hose couplings shall be two-piece straight through, threaded brass or stainless steel O-

ring or gasket seal swivel coupling with barbed ends for connecting two sections of hose. 

E. Hose splicers shall be one piece, straight through brass or stainless steel fitting with 

barbed ends. 

2.8 AIR COMPRESSOR FOR SHOP AIR SYSTEMS 

A. All equipment shall be required to be compatible with the existing air compressor on site.  

The Contractor is required to provide a complete system that is integrated with the 

existing air compressor.  Should the system supplied by the Contractor not operate 

properly with the existing compressor upon completion of installation, the Contractor 

shall supply a suitable compressor at no additional cost. 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Piping shall be installed concealed from view and protected from physical contact unless 

indicated to be exposed. Piping shall be installed exposed in mechanical rooms and 

service areas. 

B. All pipe shall be installed at right angles or parallel to building walls. Diagonal runs are 

prohibited unless indicated. 
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C. Piping shall be installed above accessible ceilings, allowing for sufficient space for 

ceiling panel removal and to coordinate with other services occupying that that space. 

D. Piping installed adjacent to equipment shall be located to allow for the required service 

clearances. 

E. Air and drain piping shall be installed with a 1 percent slope downward in direction of 

flow. 

F. Nipples, flanges, unions, transitions, and special fittings, and valves shall be installed 

with pressure ratings same as or higher than system pressure rating. 

G. Cast copper alloy companion flange with gasket and //brazed// //soldered// joints shall be 

used to connect equipment and specialties with flanged connections. 

H. Flanged joints may be used instead of specified joint for any piping or tubing system. 

I. Only eccentric reducers shall be installed where compressed air piping is reduced in 

direction of flow, with bottoms of both pipes and reducers fitting flush. 

J. Branch connections shall be installed from the top of the main compressed air line. Drain 

legs and drain trap shall be installed at the end of each main and branch and at all low 

points in the system. 

K. Thermometers and pressure gages shall be installed on discharge piping from each air 

compressor and on each receiver. 

L. Valves shall be installed to permit servicing to all equipment. 

M. Pipes shall be installed free of all sags and bends. 

N. Piping shall be cut square and accurately with a tube cutter (sawing is not permitted) to 

measurements determined at place of installation and worked into place without 

springing or forcing the pipe. Tube must bottom in each solder socket so there are no 

gaps between tube and fitting where solder can enter the inside of line. The tube shall be 

reamed to remove burrs, being careful not to expand tube and that no chips of copper 

remain in the line. Care shall be exercised in handling equipment and tools used in 

cutting or reaming of pipe to prevent oil or grease being introduced into piping. 

O. Particular care shall be exercised, when flux is applied to avoid leaving any excess inside 

the completed joints. Thoroughly wash the outside of each joint with clean hot water after 

assembly to remove oxide coating. 

P. Hanger spacing shall be based upon NFPA 99. 
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Q. The Filtered Muffler shall be mounted to the air compressor outdoor intake line without 

the use of foundations or support frames. Silencer tubes shall be located between the 

filter and the housing. 

R. Rigidly support valves and other equipment to prevent strain on tube or joints. 

S. Compressor assembly shall have an equipment identification nameplate and data in 

accordance with. 

U. Suitably brace piping against sway and vibration. Bracing shall consist of brackets, 

anchor chairs, rods, and structural steel for vibration isolation. 

V. If an installation is unsatisfactory to the RPR, the Contractor shall correct the installation 

at no cost to the Owner. 

3.2 PRELIMINARY STAGE TESTS 

A. Preliminary tests shall be performed by the contractor prior to testing witnessed by the 

RPR. Tests shall be pneumatic and shall use dry, oil-free compressed air, carbon dioxide 

or nitrogen in metallic systems. 

B. Testing of any system for any purpose shall include preliminary testing by swabbing 

joints under test with standard soap solution and observing for bubbles at internal 

pressures not in excess of 5 psi. 

C. When testing reveals system leakage, isolate and repair the leaks, replace defective 

materials where necessary, and retest the system until there is no loss of 

pressure.  Remake leaking gaskets with new gaskets and new flange bolting, and discard 

used bolting and gaskets. 

D. Drainage piping shall be hydrostatically tested to a pressure of 5 psi to ensure the piping 

does not leak. Repair all observed leaks and retest until all leaks have been corrected. 

3.3 STARTUP AND TESTING 

A. As recommended by product manufacturer and listed standards and under actual or 

simulated operating conditions, pneumatic tests shall be conducted to prove piping 

system integrity and full compliance with design and specified requirements. Tests of the 

various items of equipment shall be performed simultaneously with each integrated 

system. Tests shall be pneumatic and shall use dry, oil-free compressed air, carbon 

dioxide or nitrogen in metallic systems. 
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B. The tests shall include initial piping purge test, initial pneumatic test for positive–

pressure gas systems, initial cross-connection test, and initial standing positive-pressure 

gas piping tests, system capacity, control function, and alarm functions.   

C. Pneumatic tests shall be performed utilizing a test pressure of 50 psi higher than the 

MAWP, minimum of 150 psi. Test pressure shall be maintained for a minimum period of 

four hours to ensure the temperature in the piping system stabilizes, then the pressure is 

refreshed and held for two hours with no loss of pressure. Pneumatic testing performance 

shall be in accordance with industry safety standards with the pressure gradually 

increased in increments of 25% of the MAWP until the required test pressure is reached. 

At each interval, the system pressure shall be held long enough for piping strains to 

stabilize. If leaks are observed, the leaks shall be identified, the system de-pressurized 

and repairs made before proceeding.  

D. Other than standard piping flanges, plugs, caps and valves, only use commercially 

manufactured expandable elastomer plugs for sealing off piping for test 

purposes.  Published safe test pressure rating of any plug used shall be not less than three 

times the actual test pressure being applied.  During pneumatic testing evacuate personnel 

from areas where plugs are used. 

E. Remove components that could be damaged by test pressure from piping systems to be 

tested. 

F. Perform valve-operating tests and drainage tests to insure valves do not leak when 

operating under pressure and are correctly labeled. 

G. Check piping system components, such as valves, for proper operation under system test 

pressure. 

H. No test media shall be added to a system during a test for a period specified or 

determined by the Project Coordinator. 

I. Duration of a test will be determined by the Project Coordinator and will be for a 

minimum of 30 minutes with a maximum of 12 hours.  Test may be terminated by 

direction of the Project Coordinator at any point after it has been determined that the 

pressure leak test has been satisfied. 
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J. Prepare and maintain test records of all piping systems tests.  Records shall show Owner 

and Contractor test personnel responsibilities, dates, test gage identification numbers, 

ambient temperatures, pressure ranges, rates of pressure drop, and leakage rates. 

K. System verification and final testing shall be conducted comprising of a system verifier 

standing pressure test, verifier cross-connection test, verifier piping purge test, verifier 

final tie-in test, verifier operational pressure test, verifier piping particulate test, verifier 

piping purity test, labeling, and source equipment verification test. 

L. When any defects are detected, correct defects and repeat test at no additional costs to the 

Owner. When testing reveals system leakage, isolate and repair the leaks, replace 

defective materials where necessary, and retest the system until there is no loss of 

pressure.  Remake leaking gaskets with new gaskets and new flange bolting, and discard 

used bolting and gaskets. 

3.4 DEMONSTRATION AND TRAINING 

A. Provide services of manufacturer’s technical representative for four hours to instruct City 

Personnel in operation and maintenance of the system. 

    B. Submit training plans and instructor qualifications in accordance with the requirements of 

the Specifications. 

 

 **END OF SECTION** 
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