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ADDENDUM NO. ONE (1) 

 
 

 

Date:  September 30, 2020 Architect’s Project No. 20-19102.10  
 

PROJECT: GWINNETT COUNTY POLICE TRAINING INDOOR FIRING RANGE HVAC UPGRADE 

PROJECT, BL089-20  
 

Client:  Gwinnett County Board of Commissioners  
 

Contract for:  Provisions of Gwinnett County Police Training Indoor Firing Range HVAC Upgrade  

 
 

This Addendum forms a part of the Contract Documents and Construction Drawings and modifies the original Bid 

Documents for the above referenced project. 
 

 

CHANGES TO THE CONTRACT DOCUMENTS 

 

A. CHANGES TO NOTICE OF BID 

1. Sealed bids will be received by the Gwinnett County Purchasing Division, 75 Langley Drive, 

Lawrenceville, Georgia 30046 until 2:50 P.M. local time on Tuesday, October 20, 2020 and then 

publicly opened and read aloud at 3:00 P.M. 

 

2. The 100-Yard Firing Range will be available for inspection Wednesday, October 7, 2020 between 

9:00 A.M. and 1:00 P.M.  No questions are to be asked during the visit. 

 

3. Questions should be submitted to Marlo Puckett, Purchasing Associate III, via email 

marlo.puckett@gwinnettcounty.com no later than 3:00 P.M. local time, Friday, October 9, 2020.  

Only questions regarding the content of this addendum will be addressed. 

 

4. Refer to attached BL089-20 Pre-Bid Conference Sign-In Sheets for a list of pre-bid conference 

attendees. 

 

B. CHANGES TO BIDDING FORM 

1. REPLACE Bidding Form Page 000410-1 and Page 000410-2 with attached Page 000410-1R and 

Page 000410-2R. 

 

C. CHANGES TO THE SPECIFICATIONS 

1. Section 01 12 00 [Contract Responsibilities] 

REPLACE current specification Section 01 12 00 [Contract Responsibilities] with attached 

specification Section 01 12 00 [Contract Responsibilities] Last revised September 30, 2020. 

 

2. Section 01 23 00 [Alternates] 

REPLACE current specification Section 01 23 00 [Alternates] with attached specification Section 01 

23 00 [Alternates] Last revised September 30, 2020. 

 

3. Section 23 52 15 [Copper-Finned Boilers] 

REPLACE current specification Section 023 52 15 [Copper-Finned Boilers] with attached 

specification Section 23 52 15 [Copper-Finned Boilers] Last revised September 30, 2020. 

 

D. CHANGES TO THE DRAWINGS 
1. ASK-1:  Section D - Partial Plan at Bullet Trap & Firing Range 

ADD architectural sketch no. ASK-1 [Section D - Partial Plan at Bullet Trap & Firing Range] dated 

9/30/2020 to the current project drawing set. 

 

2. ASK-2:  Partial Section at Bullet Trap & Firing Range 
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ADD architectural sketch no. ASK-2 [Partial Section at Bullet Trap & Firing Range] dated 

9/30/2020 to the current project drawing set. 

 

3. M0.3:  Notes & Schedules 

REPLACE current sheet number M0.3 with enclosed revised sheet M0.3 with revised date 

9/30/2020. 

 

4. M0.5:  Controls 

REPLACE current sheet number M0.5 with enclosed revised sheet M0.5 with revised date 

9/30/2020. 

 

5. M2.0:  Chiller Yard – Mechanical 

REPLACE current sheet number M2.0 with enclosed revised sheet M2.0 with revised date 

9/30/2020. 

 

6. M2.1:  First Floor Part D – HVAC 

REPLACE current sheet number M2.1 with enclosed revised sheet M2.1 with revised date 

9/30/2020. 

 

7. M2.2:  Mezzanine Level Part B - HVAC 

REPLACE current sheet number M2.2 with enclosed revised sheet M2.2 with revised date 

9/30/2020. 

 

8. M3.0:  AHU-6 Ductwork Section 

REPLACE current sheet number M3.0 with enclosed revised sheet M3.0 with revised date 

9/30/2020. 

 

 

E. CLARIFICATIONS 

1. Question: Section 011200 Contract Responsibilities, Part 1 - General Part 1.02 Summary Section 

A - Will the county be purchasing the equipment for the project or will the awarded 

contractor be purchasing all equipment? 

Answer: The Contractor will be purchasing the equipment specified on the drawings. Specifications 

will be revised to indicate this. 

2. Question: Does all equipment need to remain operational during the project while replacing chillers 

and boilers or will major pieces of equipment need to be replaced during weekend hours? 

Answer: Base price to include temporary chilled water. Provide a deductive alternate to remove the 

temporary cooling scope. 

3. Question: Will we be providing test & balance for the entire chilled water loop? 

Answer: Test and balance for chilled water will include the primary loop, and the secondary loop 

serving the firing range building. The training Center Loop secondary branch will be balanced during 

a future project. 

4. Question: Will there be any airside test and balance for the airside of the project? 

Answer: All existing air handlers in the Mechanical Mezzanine (total of 4) are to be commissioned 

and balanced to restore proper operation and setpoints of the original design. AHU 8 will be 

balanced on the medium pressure side only. Terminal Units and low pressure ducts in the AHU 8 

system are not tested in this scope. 

5. Question: During the walk through we noticed a 4th roof stack that does not look to be utilized 

inside the mechanical room for the fresh air intake.  Will we be able to utilize the 4th 

vent/penetration for a fresh air supply for AHU6? 

Answer: Yes, Addendum No. 1 drawings are revised to show connection to the existing stack. 

6. Question: Will we be able to visit the site a second time to look at the job again before the bid is 

due? 
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 Answer: Yes. if possible.  Please schedule your site visit with the County. 

7. Question: In the specs for the job, it was stated "the modulating firing range shall allow a leaving 

water temperature as low as 105*F without condensation".  Flue gases start to condense 

at 128.5*F.  With the outdoor reset schedule requested in the specifications can we 

present an alternative to the county to consider condensing boilers to gain building 

efficiency? 

Answer: Existing heating coils in both buildings are sized based on high HW temperatures.  These 

coils will not be able to maintain the designed capacity at these lower temperatures.  We will revise 

the spec to modulate down to 140*F instead 0f 105*F. 

8. Question: The current boiler piping system is not an equalized loop, the drawings say to reuse as 

much of the existing piping as possible. Does the new boiler piping need to be an 

equalized pipe system? 

Answer: No – the boilers are close enough together to not require this. 

9. Question: The drawings are calling for a new exhaust flue per manufacturers recommendation. Can 

we reuse existing flue vent if it matches the manufactures recommendation? 

Answer: Yes. Addendum No. 1 drawings are revised to show connection to the existing stack in. 

10. Question: The scheduled boiler is a noncondensing boiler. However, page 307 mandate a 

condensing boiler. (See below) A noncondensing boiler will require more intense 

modifications where a condensing boiler can meet the requirements without the 

additional modifications. Is a condensing boiler acceptable? 

Answer: The Addendum No. 1 specifications are revised to indicate minimum leaving water 

temperature of 140*F. 

11. Question:  Will there be a separate bid for the electrical work or does the electrical portion need to 

be part of the HVAC portion and included in the HVAC proposal? 

Answer: Electrical portion shall be part of the HVAC; this is an all-inclusive bid to be awarded to 

one service provider. 

 

F. SUBSTITUTION REQUESTS 

 

1. None. 

 

G. LIST OF ATTACHMENTS 

 

1. BL089-20 Pre-Bid Conference Sign-In Sheets 

2. Bidding Form Page 000410-1R and Page 000410-2R 

3. Specification Section 01 12 00 [Contract Responsibilities] 

4. Specification Section 01 23 00 [Alternates] 

5. Specification Section 23 52 15 [Copper-Finned Boilers] 
6. Drawing sheet ASK-1:  Section D - Partial Plan at Bullet Trap & Firing Range 

7. Drawing sheet ASK-2:  Partial Section at Bullet Trap & Firing Range 

8. Drawing sheet M0.3:  Notes & Schedules 

9. Drawing sheet M0.5:  Controls 

10. Drawing sheet M2.0:  Chiller Yard – Mechanical 

11. Drawing sheet M2.1:  First Floor Part D – HVAC 

12. Drawing sheet M2.2:  Mezzanine Level Part B – HVAC 

13. Drawing sheet M3.0:  AHU-6 Ductwork Section 
 

PLEASE NOTE: Contractors must acknowledge receipt of this Addendum on Page 000410-3 of the Bidding Form. 

 
 

END OF ADDENDUM NO. ONE (1) 

 







BL089-20 
Gwinnett County Police Training Facility Indoor Firing Range HVAC Upgrade Project 
COMPANY NAME__________________________________________________________________________ 
 

BIDDING FORM 
000410-1R 

 

Bidder submits the following lump sum/unit prices for the Gwinnett County Police 
Training Facility Indoor Firing Range HVAC Upgrade Project identified in Bid Form as 
part of this Bid. Failure to utilize and return this form as a part of the bidding documents 
may result in rejection of bid. This project may be awarded by base bid or base bid plus 
selected alternate(s) as deemed in the best interest of the County. 

 
BIDDING FORM 

 
ITEM 
The undersigned agrees to provide all necessary labor, material, and equipment for the as defined 
in the Construction Documents for:  
 
A. BASE BID, Gwinnett County Police Training Facility Indoor Firing Range HVAC 
Upgrade Project 
LUMP SUM BASE BID 
 Dollars and  Cents 

 
($                                                                                     ) 

 

 
B. ALTERNATE BIDS, Gwinnett County Police Training Facility Indoor Firing Range HVAC 
Upgrade Project 
Alternate Bids are provided in accordance with Alternates, Section 01 23 00, of the Specifications.  
Scope of Work for the Alternates is more fully described in that Section.  The pricing below fully 
implements the work described. 
 
                 ADD 
Alternate No. 1: Provide UV System for Air Handling Unit 5A and controls 
to interlock the UV system with the Building Automation System as  
documented on HVAC drawings.      $______________ 
 
Alternate No. 2: Provide UV System for Air Handling Unit 5B and controls  
to interlock the UV system with the Building Automation System as  
documented on HVAC drawings.      $______________ 
 
Alternate No. 3: Provide UV System for Air Handling Unit 6 and controls 
to interlock the UV system with the Building Automation System as  
documented on HVAC drawings.      $______________ 
      
Alternate No. 4: Provide UV System for Air Handling Unit 7 and controls 
to interlock the UV system with the Building Automation System as  
documented on HVAC drawings.      $______________ 
 



BL089-20 
Gwinnett County Police Training Facility Indoor Firing Range HVAC Upgrade Project 
COMPANY NAME__________________________________________________________________________ 
 

BIDDING FORM 
000410-2R 

 

 
                 ADD 
Alternate No. 5: Provide UV System for Air Handling Unit 8 and controls 
to interlock the UV system with the Building Automation System as  
documented on HVAC drawings.      $______________ 
 
Alternate No. 6: Provide Bipolar Ionization for Air Handler Unit 8 and  
controls to interlock the Bipolar Ionization system with the Building  
Automation System as documented on HVAC drawings.   $______________ 
 
 
                           DEDUCT 
Alternate No. 7: Remove chiller rental and associated temporary power  
feeds.        $______________ 

 
 

NOTES 
 
 
*Individuals, firms and businesses seeking an award of a Gwinnett County contract may 
not initiate or continue any verbal or written communications regarding a solicitation with 
any County officer, elected official, employee or other County representative without 
permission of the Purchasing Associate named in the solicitation between the date of the 
issuance of the solicitation and the date of the final contract award by the Board of 
Commissioners.  Violations will be reviewed by the Purchasing Director.  If determined 
that such communication has compromised the competitive process, the offer submitted 
by the individual, firm or business may be disqualified from consideration for award. 
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SECTION 01 12 00 

 

CONTRACT RESPONSIBILITIES 
 

 

PART 1 – GENERAL 

 

1.01 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division Specification Sections apply to this Section. 

 

1.02 SUMMARY 

 

A. Owner will furnish equipment, perform work and award other contracts in addition to 

general construction contract. This Section itemizes known coordination items. Project 

Coordination Section indicates Contractor’s responsibilities under these conditions. The 

Owner will have items prepared for pick-up or delivered to the site per the Construction 

Schedule. 

 

B. Exclude from Contract Sum items specifically identified in the following schedule as 

purchased/provided by Owner or purchased/provided and installed by Owner. Where 

Contractor has responsibility for installation of an Owner purchased/provided item, include 

in Contract Sum all costs associated with complete installation of the item and necessary 

coordination with the Owner. 

 

C. Items provided to Contractor by the Owner are in good repair and working order. 

1. Inspect items at time of delivery; immediately notify Owner of any damage. 

2. Items not identified as “damaged” at the time of delivery or pick-up are the 

complete responsibility of the Contractor and shall be maintained without damage 

through Substantial Completion. 

3. Repair or replace immediately items not identified as “damaged” at time of 

delivery and damaged prior to Date of Substantial Completion. 

 

D. Schedule:  There is no anticipated Owner furnished equipment, separate Owner 

awarded contracts or Owner performed scope of work. 

 

PART 2 – PRODUCTS (NOT USED) 
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PART 3 – EXECUTION 

 

3.01 SCHEDULES 

 

Item Contractor Responsibilities Owner Responsibilities 

 

A. Soil Testing N/A N/A 

 

B. Permits and Fees Pay all fees not paid by Owner. N/A 
 

 

 

 

C. Utilities N/A N/A 
 

 

 

 

END OF SECTION 01 12 00 
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SECTION 01 23 00 

 

ALTERNATES 
 

 

PART 1 – GENERAL 

 

1.01 RELATED DOCUMENTS 

 

A. General provisions of Contract, including General and Supplemental General Conditions and 

other General Requirement sections, apply to work specified in this section. 

 

1.02 REQUIREMENTS 

 

A. Definitions:  Alternates are defined as products, materials, equipment, systems, methods, 

units of work, or major elements of construction which may, at Owner's option and under 

terms established by Instruction to Bidders and in the Contract, be selected for work in lieu of 

requirements of Contract Documents. Selection may occur prior to contract date, or may, by 

Agreement, be deferred for possible selection at a subsequent date. 

 

B. Alternates may or may not change scope and general character of the Work. 

 

C. Requirements of this section may be related to, but shall not be confused with, requirements 

of the Contract Documents related to "allowances", "unit prices", "change orders, 

"substitutions", and similar terms. 

 

D. Refer to Contract and subsequent modifications thereto, if any, for determination of which of 

several scheduled alternates have been accepted, and therefore are in full force and effect as 

though included originally in documents for the Base Bid. 

 

E.          Notification:  Immediately following award of Contract, prepare and distribute to Owner, 

Architect, Subcontractors and material suppliers, as applicable, a notification of the status of 

each alternate. Indicate that alternates have been accepted, rejected, or deferred for 

consideration at a later date. Indicate dates by which Owner must make decisions on deferred 

alternates in order not to delay project. 

 

1.03 ALTERNATES 

 

A. General:  Description  herein  for  each  alternate  is  recognized  to  be  incomplete  and 

abbreviated, but implies that each change must be complete for scope of work affected. Refer 

to applicable specifications sections and drawings for specific requirement of the Work. 

Coordinate related work and modify surrounding work as required to properly integrate with 

the work of each alternate. It is recognized that descriptions of alternates are primarily scope 

definitions and do not necessarily detail full range of materials and processes needed to the 

complete the Work as required. 
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BL089-20 
 

 

 

A. Description of Alternates: 

 

Alternate No. 1 (Additive): Provide UV System for Air Handling Unit 5A and controls to 

interlock the UV system with the Building Automation System as documented on HVAC drawings. 

 

Alternate No. 2 (Additive): Provide UV System for Air Handling Unit 5B and controls to 

interlock the UV system with the Building Automation System as documented on HVAC drawings. 

 

Alternate No. 3(Additive): Provide UV System for Air Handling Unit 6 and controls to 

interlock the UV system with the Building Automation System as documented on HVAC drawings. 

 

Alternate No. 4 (Additive): Provide UV System for Air Handling Unit 7 and controls to 

interlock the UV system with the Building Automation System as documented on HVAC drawings. 

 

Alternate No. 5 (Additive): Provide UV System for Air Handling Unit 8 and controls to 

interlock the UV system with the Building Automation System as documented on HVAC drawings. 

 

Alternate No. 6 (Additive): Provide Bipolar Ionization for Air Handling Unit 8 and controls 

to interlock the Bipolar Ionization system with the Building Automation System as documented on 

HVAC drawings. 

 

Alternate No. 7 (Deductive): Provide deductive alternate pricing to remove chiller rental 

and associated temporary power feeds. 

 

END OF SECTION 01 23 00 
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SECTION 23 52 15 
 

COPPER-FINNED BOILERS 
 
 
PART 1 - GENERAL 
 
1.1 GENERAL REQUIREMENTS 
 

A. All work specified herein shall be accomplished in accordance with the applicable requirements of 
Section 23 00 00 - HVAC General. 

 
B. Furnish and install boilers of the size, type, capacity and characteristics as shown on the 

equipment schedules and herein described. 
 

C. Equipment schedules and specifications are based on the one manufacturer listed on the schedule.  
Other manufacturers of equal quality and performance may be submitted to the Engineer for 
approval.  When substitution of equipment is made, the Contractor shall be responsible for the 
costs of any item and engineering and construction revisions necessary in his or any other contract 
or trade that may be required to satisfy plans and specifications. 

 
1.2 WORK INCLUDED 
 

A. The work under this section shall include all labor, materials, accessories, services and equipment 
necessary to furnish and install the high pressure steam generating system complete as indicated 
on the Drawings and as specified herein. 

 
1.3 RELATED WORK 
 

A. Refer to Section 23 09 00 - Automatic Controls for additional work required. 
 
1.4 ACCEPTABLE MANUFACTURERS 
 

A. Boiler shall be the make and model number shown on the Drawings or equivalent by Raypak 
(Model TP), Lochinvar (Model CH), Teledyne Laars (Series H), or RBI (Series 8000). 

 
PART 2 - PRODUCTS 
 
2.1 GENERAL 
 

A. Packaged boiler shall be natural gas-fired water tube type designed for hot water service, with 
capacity as shown on the Drawings. 

 
B. Boiler shall be AGA certified.  Burners shall be natural draft, stainless steel, and mounted in a 

removable drawer for service. 
 

C. Heat exchanger shall be constructed of solid copper water tubes with extruded integral fins.  Tubes 
shall be vertically set and secured into glass coated cast headers that form the top and bottom of 
the heat exchanger.  The tubes shall be arranged in a circular pattern and shall completely enclose 
the combustion chamber.  Heat exchanger shall carry a 5-year limited warranty. 

  
D. Combustion chamber shall be insulated with a lightweight cast refractory backed up with 

fiberglass insulation. 
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E. Boiler jacket shall be heavy gauge galvanized (or equal) steel with factory-applied baked enamel. 

 
F. Boiler controls shall be provided with a 110 to 24-volt transformer.  The main gas valve shall be 

24 volts. 
 

G. Boiler controls shall provide for 80% modulation in firing rate and shall allow a leaving water 
temperature as low as 105 160 degrees F (4071 degrees C) without condensation.  Provide 
electronic ignition of the pilot.  Gas safety controls shall prove pilot flame prior to opening of the 
main gas valve.  The pilot shall be lit only when the boiler is calling for heat. 

 
H. Burner capacity reduction shall be controlled by an electric (self- contained) sensing element reset 

by the outdoor air temperature.  At 32 degrees F outside air temperature, the leaving water 
temperature shall be 200 degrees F (105 degrees C) adjustable, and at 70 degrees F (21 degrees C) 
outside air temperature, the leaving water temperature shall be 110 160 degrees F (4371 degrees 
C).  Provide a mechanical preset high-limit control set at 245 degrees F (118 degrees C) and an 
electric high-limit automatic reset control set at 242 degrees F (116 degrees C). 

 
I. Package shall include flow switch, or pressure differential switch, to prove water flow before the 

controls can be energized.  The boiler controls shall be interlocked through the controls of the 
pump that is providing water flow for the boiler. 

  
J. Boilers shall be of the sealed combustion type, shall be capable of being staged in multiple boiler 

arrangements for sequential firing, shall bear the ASME stamp, shall be A.G.A. listed, and shall be 
approved for a working pressure of 160 psi.  Boiler shall be capable of being vented directly “thru-
wall” or conventionally into a stack.  Boiler shall be A.G.A. approved for either indoor or outdoor 
usage. 

 
K. NOx rating shall be less than 30 ppm. 

 
2.2 AUXILIARY EQUIPMENT 
 

A. Provide high-pressure gas regulator, or additional gas regulator, where the available gas pressure 
is above the manufacturer’s standards. 

 
B. Provide controls to continue pump operation until the heat exchanger is cooled and refractory heat 

is absorbed.  Provide pump interlock wiring with the controls. 
  

C. Provide pressure gauges for inlet and outlet of boiler and the pump, reading in small increments 
for measurement of pressure drop. 

 
PART 3 - EXECUTION 
 
3.1 MECHANICAL SPACE AND INSTALLATION 
 

A. The boiler shall be installed in a space reserved for the boiler and provided with combustion air 
and ventilation required by the codes and shown on the Drawings. 

 
B. The boiler flue pipe shall be UL Listed and shall be the full size of the draft hood outlet.  Provide a 

UL Listed vent cap and accessories as required for a complete installation. 
 

C. The floor of the mechanical space shall be noncombustible, or a noncombustible pad shall be 
installed under the boiler, as required by the boiler manufacturer’s AGA rating. 
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D. Provide city water for make-up to the boiler.  Include a water make-up assembly which includes a 

reduced-pressure type of backflow preventer acceptable to the local authority having jurisdiction.  
The mechanical room must be provided with an adequate drain and the floor must be waterproofed 
(or install the boiler in a 20-gauge metal pan with soldered joints, and connect the pan to the drain 
with a 1" (25-mm) type M copper pipe.) 

 
E. Connect the gas with a gas cock installed above ground and outside of the mechanical space, in 

addition to the gas cock furnished with each boiler gas train.  Install gas regulator as required to 
reduce gas pressure to that required by the boiler. 

 
F. Connect hot water lines and pump to the boiler with adequate drains to flush and drain the system.  

Install pressure gauges on inlet and outlet of boiler and pump.  Install the relief valve and carry 
full size to a point acceptable for discharge of hot water. 

 
G. Make the proper electrical connections for the boiler and equipment.  Provide a disconnect means 

for the boiler controls, to turn off power to the main gas valve from an easily accessible point 
inside the mechanical room door. 

 
H. Fill the boiler with water, and pressure-test the boiler and system up to the rating of the relief 

valve.  Clean the system with trisodium phosphate or equal cleaner, flush the system to remove all 
trash and dirt, and refill the system, including inhibitor and antifreeze as specified. 

 
I. Bleed the gas line in a safe manner and energize the boiler controls. 

 
3.2 TEST 
 

A. Observe the ignition of the pilot and the main burner to make sure they are smooth and complete. 
 

B. Check out the safety controls and verify that they are functioning properly.  Report the actual and 
design pressure drop through the boiler. 

 
C. Set the operating controls for the proper temperature. 

 
D. Operate the boiler for no less than 2 hours or return at the beginning of the heating season for 

completion of this test.  Vary the outdoor sensor temperature from 32 degrees F (0 degrees C) to 
70 degrees F (21 degrees C) and observe the reset of the boiler output.  Record the pressure drop 
through the boiler and across the pump. 

 
E. Observe the pressure increase as the system heats up, and verify that the increase in pressure does 

not exceed 10%. 
 

F. Provide a written start-up report on company letterhead stating that ignition is proper, safety 
controls have been checked, and operating controls are set and functioning properly.   

 
3.3 OWNER’S INSTRUCTIONS 
 

A. Provide on-site training of adequate time to satisfy the Owner in proper operation and maintenance 
of the boiler and trim. 

 
B. Provide the Owner’s operator with three (3) copies of written instructions for operation and 

maintenance of the system.  A letter shall be included listing the materials given to the operator. 
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END OF SECTION 23 52 15 
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FOR REFERENCE ONLY.
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PART. SECTION AT
BULLET TRAP & FIRING
RANGE
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BULLET TRAP AREA
(UNOCCUPIED)

PART. SECTION AT BULLET TRAP & FIRING RANGE1
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HVAC GENERAL NOTES - DEMOLITION, ADDITIONS & RENOVATIONS

1. FURNISH ALL LABOR, EQUIPMENT, MATERIALS AND INCIDENTALS REQUIRED TO REMOVE AND/OR MAKE-SAFE THE 
EXISTING EQUIPMENT, PIPE, FITTINGS, VALVES AND APPURTENANCES INDICATED ON THE DRAWINGS, AND NOT 
REQUIRED FOR THE PROPER OPERATION OF THE NEW HVAC SYSTEM.  REMOVAL WILL BE CONSISTENT WITH THE FINAL 
CONFIGURATION OF THE NEW SYSTEMS AS INDICATED AND AS REQUIRED BY THE OWNER/ARCHITECT.  THE EQUIPMENT 
AND PIPING IDENTIFIED SHALL BE REMOVED FROM THEIR PRESENT LOCATIONS AND SHALL BE REMOVED FROM THE SITE 
OR STORED AS SPECIFIED HEREINAFTER.

2. PERFORM ALL WORK REQUIRED TO TIE-IN THE NEW WORK TO THE EXISTING SYSTEMS AND TO ADAPT THE EXISTING 
SYSTEMS TO THE NEW WORK.  WORK SHOWN IS INTENDED TO SHOW THE FINAL HVAC SYSTEM CONFIGURATION.

3. BEFORE REMOVAL OF ANY ELECTRICALLY OPERATED EQUIPMENT, COORDINATE CAREFULLY TO ASSURE THAT POWER 
AND CONTROL WIRING HAS BEEN DISCONNECTED AND/OR LOCKED OUT, TAGGED OUT AND MADE-SAFE.

4. IT SHOULD BE NOTED THAT SOME HVAC SYSTEMS ARE TO REMAIN.  IF ANY OF THESE SYSTEMS ARE DAMAGED DURING 
THE PROGRESS OF CONSTRUCTION OR DEMOLITION, THEY SHALL BE REPAIRED OR REPLACED TO THE SATISFACTION OF THE 
ARCHITECT/OWNER WITHOUT INCURRING ADDITIONS TO THE CONTRACT.

5. PRIOR TO THE ORDERING OR PURCHASING OF ANY EQUIPMENT OR MATERIALS, OR THE LAYOUT OR INSTALLATION OF 
ANY NEW WORK, THE CONTRACTOR SHALL EXAMINE THE PREMISES AND VERIFY ANY AND ALL OF THE EXISTING CONDITIONS 
UNDER WHICH HE WILL BE OBLIGED TO OPERATE, OR THAT WILL IN ANY MANNER AFFECT THE WORK UNDER THIS CONTRACT.

6. UNLESS SPECIFICALLY NOTED TO BE REMOVED, EXISTING EQUIPMENT, PIPING, DUCTWORK, ETC. IS TO REMAIN.  ANY 
EQUIPMENT, PIPING OR APPURTENANCES REMOVED WHICH ARE NECESSARY FOR THE OPERATION OF THE EXISTING SYSTEM 
SHALL BE REPLACED TO THE SATISFACTION OF THE ARCHITECT WITHOUT INCURRING ADDITIONS TO THE CONTRACT.

7. WHEN ENCOUNTERED IN THE COURSE OF THE WORK, PROTECT, BRACE, AND SUPPORT EXISTING, ACTIVE SERVICES AS 
NECESSARY FOR PROPER EXECUTION OF THE WORK.  RELOCATE EXISTING ACTIVE SERVICES ENCOUNTERED AS NECESSARY 
OR AS SHOWN ON THE CONTRACT DOCUMENTS.  DO NOT PREVENT OR DISTURB OPERATION OF ACTIVE SERVICES THAT ARE 
TO REMAIN.  NOTIFY ALL UTILITY COMPANIES OR MUNICIPAL AGENCIES HAVING JURISDICTION PRIOR TO MODIFYING 
SERVICES.

8. WHERE WORK MAKES TEMPORARY SHUTDOWN OF SERVICES UNAVOIDABLE, SHUT THE SERVICES DOWN AT NIGHT OR AT 
SUCH TIMES, AS APPROVED BY THE OWNER WHICH WILL CAUSE THE LEAST INTERFERENCE WITH SCHEDULED OPERATIONS.  
ARRANGE WORK TO ASSURE THAT SERVICES WILL BE SHUT DOWN ONLY DURING THE TIME ACTUALLY REQUIRED TO MAKE 
THE CONNECTION TO THE EXISTING WORK.

9. ALL DUCTWORK, PIPE, FITTINGS, TUBING, INSULATION, HANGERS AND SUPPORTS, ETC. THAT ARE DEMOLISHED OR 
DAMAGED SHALL BECOME THE PROPERTY OF THE CONTRACTOR UPON REMOVAL.  THE MATERIALS SHALL BE REMOVED 
IMMEDIATELY FROM THE SITE AND SHALL NOT BE REUSED.

10. ANY EXISTING PROPERTY DAMAGED BY THE CONTRACTOR WHILE PERFORMING ANY WORK SHALL BE REPLACED WITH 
NEW MATERIALS TO MATCH EXISTING CONDITIONS; HOWEVER, ANY EXISTING INSULATION THAT IS DAMAGED SHALL BE 
REPLACED AS SPECIFIED FOR NEW INSULATION.

11. WHERE EXISTING PIPING AND DUCTWORK IS REMOVED TO MAKE READY FOR CONNECTION TO NEW PIPING OR 
DUCTWORK, THE OPENING SHALL BE TEMPORARILY COVERED AND SEALED OR PLUGGED TO PREVENT DUST OR DEBRIS 
FROM ENTERING THE SYSTEM.

12. WHEREVER PIPING IS REMOVED FOR DISPOSITION, ADJACENT PIPE AND HEADERS THAT ARE TO REMAIN IN SERVICE 
SHALL BE BLANKED OFF OR PLUGGED AND THEN ANCHORED IN AN APPROVED MANNER.  PIPING PASSING THROUGH FLOORS 
THAT IS TO BE REMOVED SHALL BE CUT OR GROUND FLUSH WITH THE FLOOR AND FILLED WITH GROUT FLUSH WITH 
ADJACENT FLOOR.

13. EQUIPMENT TO BE RETAINED BY THE OWNER SHALL BE CAREFULLY REMOVED FROM THE PRESENT LOCATION, CLEANED, 
PACKAGED AND IMMEDIATELY STORED AT A PLACE ON-SITE AS DESIGNATED BY THE OWNER.

14. THE CONTRACTOR SHALL TAKE ALL NECESSARY PRECAUTIONS AGAINST DAMAGING THE MATERIAL AND EQUIPMENT TO 
BE STORED.  THE CONTRACTOR SHALL REPAIR ALL DAMAGE RESULTING FROM HIS OPERATIONS, AS DIRECTED BY AND TO 
THE SATISFACTION OF THE ARCHITECT.  ITEMIZED LISTS OF MATERIALS REMOVED AND STORED SHALL BE RECORDED AND 
SUBMITTED TO THE OWNER AT THE COMPLETION OF CONSTRUCTION.  THE LIST SHALL INCLUDE A PHYSICAL DESCRIPTION OF 
ALL ITEMS, PHOTOGRAPHS, HOW THEY ARE PACKAGED AND WHERE THEY ARE STORED.

15. WHERE WORK UNDER THIS PROJECT REQUIRES EXTENSION, RELOCATION, RECONNECTION OR MODIFICATIONS TO 
EXISTING EQUIPMENT OR SYSTEMS, THE EXISTING EQUIPMENT OR SYSTEMS SHALL BE RESTORED TO THEIR ORIGINAL AND 
OPERATING CONDITION.

16. WHERE PIPES, CONTROL DEVICES AND WIRING WHICH ARE TO REMAIN IN SERVICE, BUT ARE DISCONNECTED FOR THE 
REMOVAL OR RELOCATION OF EQUIPMENT OR BECAUSE OF BUILDING ALTERATIONS, THEY SHALL BE RECONNECTED.

17. ALL THERMOSTATS AND TEMPERATURE SENSORS THAT ARE TO REMAIN IN SERVICE SHALL BE REMOVED AND STORED IN 
A SAFE PLACE OR COVERED IN PLASTIC AND PROTECTED FROM CONSTRUCTION/DEMOLITION.  PRIOR TO CONSTRUCTION, 
CATALOG ALL EXISTING THERMOSTATS TO BE REUSED AND VERIFY PROPER OPERATION.  NOTIFY THE ARCHITECT AT THIS 
TIME OF ANY INOPERABLE THERMOSTATS.  ANY THERMOSTATS DAMAGED OR FOUND TO BE INOPERABLE AT TURNOVER 
SHALL BE REPLACED BY THE CONTRACTOR AT NO ADDITIONAL COST.

 SUBJECT TO COMPLIANCE WITH THE SPECIFICATIONS AND REQUIREMENTS ABOVE, EQUAL PRODUCTS: LOCHINVAR, LAARS, RAYPAK, RBI.

 SELECTIONS BASED ON PRODUCTS BY PATTERSON KELLEY

 7. OUTDOOR VENT CAP KIT

 6. VERTICAL VENT KIT

 5. SIDEWALL VENT KIT

 4. LOW TEMPERATURE PROTECTION VALVE (OUTDOOR USE)

 3. STACK FRAME

 2. BAS GATEWAY - BACNET

 1. NON COMBUSTIBLE FLOOR SHIELD

 ACCESSORIES: IN ADDITION, PROVIDE MANUFACTURER RECOMMEND ACCESSORIES FOR SAFE AND PROPER OPERATION):

 G. VENTING SHALL BE IN ACCORDANCE WITH MANUFACTURER'S INSTALLATION INSTRUCTIONS.

 F. UNIT SHALL BE EQUIPPED WITH HIGH AND LOW PRESSURE GAS PRESSURE SWITCHES, LOW WATER CUTOFF WITH MANUAL RESET

 E. HEAT EXCHANGER SHALL BE ASME" H" STAMPED FOR 160 PSI WORKING PRESSURE.

 D. 50 PSI ASME PRESSURE RELIEF VALVE

 C. ELECTRONIC HOT SURFACE IGNITION

 B. PROPORTIONAL FIRING - MINIMUM 4:1 TURNDOWN LP - PROPANE

 A. MINIMUM AHRI THERMAL EFFICIENCY: 85% NG - NATURAL GAS

 NOTES... FUEL

HWB 2 P-K N-2500 NG 2,500 2,125 141.7 30 210 15 1,2,6

HWB 1 P-K N-2500 NG 2,500 2,125 141.7 30 210 15 1,2,6

TAG MODEL NUMBER FUEL INPUT  (MBH)
OUTPUT

(MBH)
GPM

DESIGN TEMP
RISE
(°F)

LWT
(°F)

MAXIMUM PD
(FT H20)

ACCESSORIES

BOILERS

 EQUAL PRODUCTS BY TRANE.

 SELECTIONS BASED ON PRODUCTS BY USA COIL & AIR

 3. FLANGED MPT CONNECTION

 2. DISCONNECT SWITCH

 1. COPPER TUBES WITH ALUMINUM FINS.

 ACCESSORIES:

 B. MANUFACTURER SHALL CONFIRM THAT THE RECOMMENDED MINIMUM AIR VELOCITY IS BEING MET.

 ̊ A. HEATERS ARE SIZED BASED ON LOWEST HOT WATER RESET TEMPERATURE. COILS TO BE RATED FOR 210 F.

NOTES:

HWDH 7 HW58CAG AHU 7 REHEAT 35,000 70 x 120 758.2 0.5 55 75 50.8 160 130 12 2-WAY 1,2,3

HWDH 5B HW58CAG AHU 5B REHEAT 25,800 50 x 114 558.9 0.5 55 75 37.5 160 130 11 2-WAY 1,2,3

HWDH 5A HW58CAG AHU 5A REHEAT 25,800 50 x 114 558.9 0.5 55 75 37.5 160 130 11 2-WAY 1,2,3

TAG MODEL # SERVES CFM
DUCT SIZE
("W x "H)

CAPACITY
(MBH)

APD
(IN. W.G.)

EAT
(°F)

LAT
(°F)

GPM
EWT
(°F)

LWT
(°F)

WPD (FT.
H2O)

CONTROL
VALVE

ACCESSORIES

HOT WATER DUCT HEATERS

 EQUAL PRODUCTS:...

 SELECTIONS  ARE BAS...

 6. SUCTION DIFFUSER

 5. INERTIA BASE WITH SPRING ISOLATORS (REFER TO NOISE AND VIBRATION CONTROL SPECIFICATION FOR DETAILS)

 4. CLOSE-COUPLED

 3. FLEXIBLE COUPLED

 2. DISCONNECT SWITCH FURNISHED BY DIV 23 INSTALLED BY DIV 26

 1. VARIABLE FRQUENCY DRIVE CONTROLLED BY DIFFERENTIAL PRESSURE SENSOR

 ACCESSORIES:

 B. PUMP SHALL BE MOUNTED ON A MINIMUM 4" HIGH CONCRETE PAD.

 A. FOR PUMPS LARGER THAN 10 HP, IMPELLERS SHALL BE TRIMMED DURING TESTING AND BALANCING TO MEET SPECIFIED FLOW BASED ON ACTUAL SYSTEM PRESSURE.

NOTES:

HWS-2 e-1510 2BD END-SUCTION WATER 235 50 65% 1800 5 175 Carbon Silicone 1,2,6

HWS-1 e-1510 2BD END-SUCTION WATER 235 50 65% 1800 5 175 Carbon Silicone 1,2,6

HWC-3 e-1510 2BD END-SUCTION WATER 140 50 80% 1800 3 175 Carbon Silicone 2,6

HWC-2 e-1510 2BD END-SUCTION WATER 140 50 80% 1800 3 175 Carbon Silicone 2,6

HWC-1 e-1510 2BD END-SUCTION WATER 140 50 80% 1800 3 175 Carbon Silicone 2,6

CHWS-2 e-1510 4BD END-SUCTION WATER / 20% GLYCOL 600 45 80% 1800 10 175 Carbon Silicone 1,2,6

CHWS-1 e-1510 4BD END-SUCTION WATER / 20% GLYCOL 600 45 80% 1800 10 175 Carbon Silicone 1,2,6

CHWC-3 e-1510 3BD END-SUCTION WATER / 20% GLYCOL 444 50 80% 1800 10 175 Carbon Silicone 1,2,6

CHWC-2 e-1510 3BD END-SUCTION WATER / 20% GLYCOL 444 50 80% 1800 10 175 Carbon Silicone 1,2,6

CHWC-1 e-1510 3BD END-SUCTION WATER / 20% GLYCOL 444 50 80% 1800 10 175 Carbon Silicone 1,2,6

TAG MODEL No. PUMP TYPE FLUID
FLOW
RATE
(GPM)

HEAD
(FT H2O)

MINIMUM
EFFICIENCY

(%)
RPM MOTOR HP

MIN. PUMP
PRESSURE

RATING        (PSI)
SEAL TYPE ACCESSORIES

PUMPS

SUBJECT TO COMPLIANCE WITH ALL PRODUCTS, EQUAL PRODUCTS BY:  CARRIER, JCI/YORK, DAIKIN, TRANE.

EQUIPMENT SELECTIONS BASED ON PRODUCTS INDICATED.

12. SEISMIC CERTIFICATION KIT

11. COASTAL PROTECTION - FACTORY COATED EPOXY-PHENOLIC COATING ON CONDENSER COILS

10. COASTAL PROTECTION - ALL COPPER CONSTRUCTION CONDENSER COILS

 9. ENHANCED ENERGY MANAGEMENT PACKAGE

 8. LOW SOUND KIT

 7. SECURITY GRILLES

 6. CONDENSER HAIL GUARDS

 5. DUAL CHILLER COMMUNICATIONS KIT

 4. BACNET COMMUMICATIONS INTERFACE

 3. CONVENIENCE RECEPTACLE.

 2. LOW AMBIENT CONTROL TO 25°F

 1. SUCTION LINE INSULATION

 ACCESSORIES (THIS LIST IS NOT ALL INCLUSIVE. IN ADDITION, PROVIDE MANUFACTURER RECOMMEND ACCESSORIES FOR SAFE AND PROPER OPERATION):

 L. UNITS SHALL BE EQUIPPED WITH MICROPROCESSOR BASED CONTROL WITH CHILLED WATER RESET.

 K. EVAPORATORS SHALL BE FREEZE PROTECTED TO 0 F AMBIENT WITH A FACTORY INSTALLED HEATER.

 J. SOUND PERFORMANCE SHALL BE TESTED AND RATED IN ACCORDANCE WITH AHRI STANDARD 370.

 H. UNIT SHALL BE RATED IN ACCORDANCE WITH AHRI STANDARD 550/590, LATEST EDITION AND MEET THE REQUIREMENTS OF ASHRAE STANDARD 90.1.

 G. UNITS SHALL HAVE SINGLE POINT POWER CONNECTION WITH DISCONNECT SWITCH, SHORT CIRCUIT CURRENT RATING AND CONTROL TRANSFORMER.

 F. CONDENSER COIL SHALL HAVE ALUMINUM FINS BONDED TO COPPER TUBES.

 E. CONDENSER FANS SHALL BE LOW SOUND DESIGN.

 D. COMPRESSORS SHALL HAVE ANTI-RECYCLE CONTROLS, HIGH AND LOW PRESSURE SAFETIES, BROWN-OUT AND PHASE LOSS PROTECTION.

 C. COMPRESSORS SHALL BE SCROLL OR VARIABLE SPEED SCREW TYPE; MINIMUM OF 2 INDEPENDENT REFRIGERANT CIRCUITS.

 B. REFRIGERANT SHALL BE R-410A OR R-134A.

 A. COOLING CAPACITY BASED ON 95 F DRY BULB AIR ENTERING CONDENSER AND A PROJECT ELEVATION OF 1000'.

 NOTES (APPLY TO ALL UNITS:

*AT 30' IN FREE FIELD

CH-2 TRANE RTAC 185 185 2,220 444 52 42 16.0 10.4 14.7 75 14,300 1,2,3,4

CH-1 TRANE RTAC 185 185 2,220 444 52 42 16.0 10.4 14.7 75 14,300 1,2,3,4

TAG MANUFACTURER MODEL #
NOMINAL
CAPACITY

(TONS)

CAPACITY AT
AMBIENT AND

ALTITUDE         (MBH)
COOLER GPM

EWT
(°F)

LWT
(°F)

MAX COOLER PRESS
DROP

(FT H2O)

FULL   LOAD
EER

IPLV

SOUND
PRESSURE

LEVEL
(dBA)

APPROX
OPERATING

WEIGHT (LBS)
ACCESSORIES

PACKAGED AIR COOLED CHILLER

11. Cooling Coil sized at 20% Outside Air flowrate.

10. All pressure sensors/transducers/switched provided and installed by factory

9. Unit will be shrink wrapped for shipping

8. Standard 1 year Warranty

7. Programmable DDC controller with BMS interface card

6. TEFC Prem efficiency fan motors

5. 1/2" OD tube aluminim heat pipe

4. VFD on all fans

3. GFCI Convenience Outlet & Service Lighting on single power connection

2. 2" Double wall thermal break panels, 22 ga galvanized steel outer wall, 22ga galvanized steel inner wall

1. Modular Construction. Unit must fit through a 120" x120" door

HEPA 12 40 24" x 24"
CARTRIDGE

MERV 15
12 40 24" x 24"

PLEATED
MERV 8

4" 40 24"x 24"
PLEATED
MERV 8

4" 40 24" x 24"

81.6 69.8 68.2 65.6 54.9 54.9 68.5 60.2 6 10 ALL

TYPE DEPTH QTY DIM TYPE DEPTH QTY DIM
ENT DB ENT WB LEAVING

DB
LEAVING

WB
ENT DB ENT WB

LEAVING DB LEAVING WB ROWS FPI

SUPPLY EHAUST PRE-COOL REHEAT

FILTERS WRAP-AROUND HEAT PIPE

NOTES

AIR HANDLING UNIT SCHEDULE CONT.

AHU-6-OPT-1
INNOVENT

CAHU-RP-35000-
HW-CW-460

50YD RANGE 35050 4 17,525 6.55" 30 460/3 4 17525 4.84" 25 460/3 2,337.00 1,029.30 68.2/65.6 54.9/54.9 483.6 44 54 8.3 2029 57.2 83.9 139.2 210 180 3.5

DB/WB DB/WB

EAT LAT

GPM EWT (F) LWT (F) ∆P FT HD EAT LAT GPM EWT LWT ∆P FT HD
QTY CFM EA

TOT EXT
SP

HP EA V/PH QTY CFM EA EXT SP HP EA V/PH
TOTAL

CAPACITY
MBH

SENSIBLE
CAPACITY

MBH

AIRSIDE DATA WATERSIDE DATA
TOTAL

CAPACITY
MBH

AIRSIDE DATA WATERSIDE DATA

MARK MODEL SERVICE OA CFM

SUPPLY FAN DATA EXHAUST/RETURN FAN DATA CW COOLING COIL HW HEATING COIL

AIR HANDLING UNIT SCHEDULE

REV # DATE DESCRIPTION BY

A 09/30/20 ADDENDUM-1

A

A

A



1

2 3

4 5 6

7 8 9 10

COMPONENTS:
1)  RETURN AIR INLET
      (34.00" X 124.00")
2)  2" MERV 8 AND 12" MERV 15 FILTERS
3)  RETURN FAN, TYP. OF 2
4)  EXHAUST AIR OUTLET W/ DAMPER
      (34.00" X 124.00")
5)  12" 99.99% FILTERS
6)  RECIRCULATIONDAMPER
7)  OUTSIDE AIR INLET W/ DAMPER
      (34.00" X 124.00")
8)  2" MERV 8 FILTERS
9)  HOT WATER COIL, TYP. OF 2
10)  HEAT PIPE - PRECOOL
11)  CHILLED WATER COIL, TYP. OF 2
      (1.25" MPT DRAIN)
12)  HEAT PIPE - REHEAT
13)  SUPPLY FAN, TYP. OF 2
14)  SUPPLY AIR OUTLET
      (34.00" X 124.00")
15)  VARIABLE FREQUENCY DRIVES
16)  ELECTRICAL ENCLOSURE
17)  VARIABLE FREQUENCY DRIVES 2

ELEVATION VIEW

SAEA OARA

1 2 3 4 5 6 7 8 9 10 11 12 13 14

15 1617
PLAN VIEW

RIGHT END VIEW
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GENERAL CONTROL NOTES:
COORDINATE WITH THE TEST AND BALANCE AGENT TO CONFIRM/ADJUST SETPOINTS AS REQUIRED BY THE 
SEQUENCES BELOW.

PROVIDE TEST PLUGS IN DUCTWORK ADJACENT TO PRESSURE, TEMPERATURE, OR AIRFLOW MEASURING/CONTROL 
DEVICES FOR TESTING AND CALIBRATION OF CONTROLS.

PROVIDE P/T PORTS IN PIPING ADJACENT TO PRESSURE, TEMPERATURE, OR FLOW MEASURING/CONTROL DEVICES 
FOR TESTING AND CALIBRATION OF CONTROLS.

PROVIDE DOOR SWITCHES AT ALL ENTRANCES TO THE 50 YARD SHOOTING RANGE PER THE SEQUENCES BELOW.

EXISTING HVAC CONTROL SYSTEMS MODIFICATIONS 

HEATING HOT WATER SYSTEMS MODIFICATIONS: 
SHOOTING RANGE LOOP: REMOVE AND CAP EXISTING SHOOTING RANGE LOOP DECOUPLER. 

CHILLED WATER SYSTEMS MODIFICATIONS: 
   TRAINING CENTER LOOP: REMOVE AND CAP EXISTING TRAINING CENTER LOOP DECOUPLER. 
   PROVIDE CIRCUIT SETTER VALVES FOR CHILLER FLOW BALANCING ON EACH CHILLER (LEAVING SIDE). REMOVE 

AND CAP EXISTING PRESSURE SENSOR FOR CHILLER CONTROL. 
   PROVIDE NEW DIFFERENTIAL PRESSURE SENSOR (SEE DRAWINGS FOR LOCATION). REFER TO NEW SEQUENCE 

BELOW FOR NEWLY INSTALLED CHILLERS AND PUMPS. 
   PROVIDE NEW LEAVING WATER TEMPERATURE SENSOR DOWNSTREAM OF LAST CHILLER CONNECTION TO 

SUPPLY MAIN AND MONITOR PER THE CHILLED WATER SEQUENCE BELOW 

AHU 5A, 5B, & 7: 
   PROVIDE NEW REHEAT COIL WHERE SHOWN ON THE DRAWINGS. 
   PROVIDE NEW COOLING COIL LEAVING AIR TEMPERATURE SENSOR DOWNSTREAM OF COOLING COIL IN SUPPLY 

FAN PLENUM. 
   PROVIDE NEW HUMIDISTAT FOR EACH FIRING RANGE AIR HANDLING UNIT (LOCATED ADJACENT TO EXISTING 

THERMOSTAT) AND UPDATE THE EXISTING CONTROLS SEQUENCE TO INCLUDE THE FOLLOWING NEW MODE OF 
OPERATION: 
   DEHUMIDIFICATION MODE – ACTIVATE THE FOLLOWING SEQUENCE FOR TEMPERATURE CONTROL ANYTIME 

THE RELATIVE HUMIDITY (AS SENSED BY THE NEW AHU HUMIDISTAT) EXCEEDS 45% RH. DEHUMIDIFICATION 
MODE SHALL REMAIN ACTIVE UNTIL MEASURED RH IS BELOW 45% FOR A PERIOD OF TEN MINUTES. AFTER 
THE HUMIDISTAT IS SATISFIED FOR A PERIOD OF TEN MINUTES, THE NEW REHEAT HOT WATER COIL 
CONTROL VALVE SHALL CLOSE AND THE COOLING COIL AND PREHEAT COILS WILL RETURN TO THEIR 
NORMAL MODE OF OPERATION. 

   THE EXISTING CHILLED WATER COIL WILL BE MODULATED TO MAINTAIN LEAVING AIR TEMPERATURE OF 55  ̊F 
AS MEASURED BY THE NEW COOLING COIL LEAVING AIR TEMPERATURE SENSOR. 

   THE NEW HOT WATER REHEAT COIL CONTROL AVLVE WILL BE MODULATED TO MAINTAIN THE ROOM 
TEMPERATURE SETPOINT. 

ALL EXISTING TO REMAIN FIRING RANGE HVAC SYSTEM CONTROLS ARE TO BE CALIBRATED AND 
RECOMMISSIONED TO CONFIRM PROPER OPERATION OF NEW AND EXISTING SYSTEMS AND SEQUENCES. 

 
PRIMARY CHILLED WATER PLANT CONTROLS
CHILLER PLANT SHALL BE ENERGIZED BY THE FOLLOWING SEQUENCE WHEN A DEFINABLE NUMBER OF COOLING 
COILS IS CALLING FOR COOLING: 

OPEN THE LEAD CHILLER ISOLATING VALVE. 
START THE LEAD PRIMARY PUMP (CHWC-1, CHWC-2, OR CHWC-3). 
AFTER FLOW HAS BEEN VERIFIED BY A FLOW SWITCH IN THE COMMON CHILLED WATER SUPPLY PIPE, THE BAS 
SHALL SEND A SIGNAL TO START THE LEAD CHILLER. 

TO PREVENT SHORT CYCLING, THE CHILLER SHALL RUN FOR AND BE OFF FOR MINIMUM 30 MINUTES (BOTH USER 
DEFINABLE), UNLESS SHUTDOWN ON SAFETIES OR OUTSIDE AIR CONDITIONS.  
UPON AN INCREASE IN LEAVING WATER TEMPERATURE ABOVE SETPOINT (42°F ADJUSTABLE) FOR A PERIOD OF 5 
MINUTES (ADJUSTABLE) THE NEXT CHILLER/PRIMARY PUMP SHALL BE ENERGIZED BY THE SAME SEQUENCE. 
AS DEMAND IS MET, THE BAS SHALL DISENGAGE THE LAG CHILLER/PRIMARY PUMP. 
THE BAS SHALL DETERMINE WHEN TO ENGAGE/DISENGAGE CHILLERS BASED ON RUNTIME. THE BAS SHALL PREVENT 
ANY CHILLER FROM STARTING AND STOPPING MORE OFTEN THAN EVERY 30 MINUTES (ADJUSTABLE). 

PRIMARY PUMP LOW PRESSURE: 
UPON SENSING LOW DIFFERENTIAL PRESSURE AS SENSED BY THE DP SWITCH ACROSS EACH PUMP, THE BAS 
SHALL: 

ALARM 
START THE LAG PUMP 
DISABLE THE FAILED PUMP 

CHILLER OPERATION: 
ONCE ENERGIZED, EACH CHILLER SHALL MODULATE TO MAINTAIN LEAVING WATER TEMPERATURE SETPOINT OF 42°F 
(ADJUSTABLE) SUBJECT TO ITS OWN INTERNAL SAFETIES AND CONTROLS. 
THE BASIS OF DESIGN CHILLERS REQUIRE THE ABILITY TO ENGAGE CIRCULATING PUMPS IF NECESSARY TO REMOVE 
EXCESS CHILLING CAPACITY, EVEN WHEN THE CHILLER IS OFF-LINE. THE CONTROLS CONTRACTOR SHALL ISTALL 
WIRING/RELAYS SO THAT THE CHILLER MAY SEND A SIGNAL TO OPEN THE ISOLATION VALVE AND START A PUMP IF/AS 
RECOMMENDED BY THE CHILLER MANUFACTURER. 

ALARMS SHALL BE PROVIDED AS FOLLOWS: 
CHILLED WATER PUMP FAILURE: COMMANDED ON, BUT THE STATUS IS OFF. 
CHILLED WATER PUMP RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON. 
CHILLED WATER PUMP RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT. 
CHILLED WATER PUMP LOW PRESSURE: MEASURED DP ACROSS PUMP IS LOW. 
CHILLER FAILURE: COMMANDED ON, BUT THE STATUS IS OFF. 
CHILLER RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON. 
CHILLER RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT. 
HIGH CHILLED WATER SUPPLY TEMP: IF THE CHILLED WATER SUPPLY TEMPERATURE IS GREATER THAN 45°F 
(ADJ.). 
LOW CHILLED WATER SUPPLY TEMP: IF THE CHILLED WATER SUPPLY TEMPERATURE IS LESS THAN 38°F (ADJ.). 

  
CHILLED WATER TEMPERATURE MONITORING: 
THE FOLLOWING TEMPERATURES SHALL BE MONITORED: 

INDIVIDUAL CHILLED WATER SUPPLY (LEAVING EACH CHILLER). 
COMBINED CHILLED WATER SUPPLY (BETWEEN LAST CHILLER INLET TO SUPPLY HEADER AND FIRST BRANCH 
PIPE TO PRIMARY PUMPS). 
CHILLED WATER RETURN. 

 
CHILLED WATER SECONDARY PUMPS (CHWS-3 & CHWS-4) 
THE LEAD SECONDARY CHILLED WATER PUMP SHALL BE ENERGIZED AFTER OPERATIOPN OF A CHILLER HAS BEEN 
VERIFIED. 
BAS SHALL PREVENT SECONDARY PUMP OPERATION UNLESS A PRIMARY PUMP IS OPERATING. 
TO PREVENT SHORT CYCLING, EACH SECONDARY CHILLED WATER PUMP SYSTEM SHALL RUN FOR AND BE OFF FOR 
MINIMUM ADJUSTABLE TIMES (BOTH USER DEFINABLE). 
THE BAS SHALL PREVENT THE TWO SECONDARY PUMPS FROM RUNNING SIMULTANEOUSLY. 
EACH SECONDARY PUMP IS CONTROLLED BY A VARIABLE FREQUENCY DRIVE (VFD). THE BAS SHALL MODULATE THE 
SPEED OF THE OPERATING SECONDARY PUMP TO MAINTAIN A DIFFERENTIAL SETPOINT OF 8 PSIG (ADJUSTABLE) AS 
COOLING COILS MODULATE TO MAINTAIN SETPOINTS.  

SECONDARY CHILLED WATER PUMP LEAD/STANDBY OPERATION: 
THE TWO CHILLED WATER PUMPS SHALL OPERATE IN A LEAD/STANDBY FASHION. 
THE LEAD PUMP SHALL RUN FIRST. 
ON FAILURE OF THE LEAD PUMP, THE STANDBY PUMP SHALL RUN AND THE LEAD PUMP SHALL TURN OFF. 
THE DESIGNATED LEAD PUMP SHALL ROTATE UPON ONE OF THE FOLLOWING CONDITIONS (USER SELECTABLE): 
MANUALLY THROUGH A SOFTWARE SWITCH IF PUMP RUNTIME (ADJ.) IS EXCEEDED:

DAILY 
WEEKLY 
MONTHLY 

SECONDARY CHILLED WATER PUMP ALARMS SHALL BE PROVIDED AS FOLLOWS: 
FAILURE: COMMANDED ON, BUT THE STATUS IS OFF. 
RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON. 
RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT. 

  
BOILER PLANT CONTROLS: 
BOILER PLANT SHALL BE ENERGIZED BY THE FOLLOWING SEQUENCE WHEN A DEFINABLE NUMBER OF COOLING COILS 
IS CALLING FOR COOLING: 

OPEN THE LEAD BOILER ISOLATING VALVE. 
START THE LEAD PRIMARY PUMP (HWC-1, HWC-2, OR HWC-3). 
AFTER FLOW HAS BEEN VERIFIED BY A FLOW SWITCH IN THE COMMON HOT WATER SUPPLY PIPE, THE BAS SHALL 
SEND A SIGNAL TO START THE LEAD BOILER. 

UPON AN DECREASE IN LEAVING WATER TEMPERATURE BELOW SETPOINT (210°F ADJUSTABLE) FOR A PERIOD OF 5 
MINUTES (ADJUSTABLE) THE NEXT BOILER/PRIMARY PUMP SHALL BE ENERGIZED BY THE SAME SEQUENCE. 
AS DEMAND IS MET, THE BAS SHALL DISENGAGE THE LAG BOILER/PRIMARY PUMP. 
THE BAS SHALL DETERMINE WHEN TO ENGAGE/DISENGAGE BOILERS BASED ON RUNTIME. THE BAS SHALL PREVENT 
ANY BOILER FROM STARTING AND STOPPING MORE OFTEN THAN EVERY 20 MINUTES (ADJUSTABLE). 

PRIMARY PUMP LOW PRESSURE: 
UPON SENSING LOW DIFFERENTIAL PRESSURE AS SENSED BY THE DP SWITCH ACROSS EACH PUMP, THE BAS SHALL: 

ALARM 
START THE LAG PUMP 
DISABLE THE FAILED PUMP 

BOILER OPERATION: 
ONCE ENERGIZED, EACH BOILLER SHALL MODULATE TO MAINTAIN LEAVING WATER TEMPERATURE SETPOINT OF 210°
F (ADJUSTABLE) SUBJECT TO ITS OWN INTERNAL SAFETIES AND CONTROLS. 

ALARMS SHALL BE PROVIDED AS FOLLOWS: 
HOT WATER PUMP FAILURE: COMMANDED ON, BUT THE STATUS IS OFF. 
HOT WATER PUMP RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON. 
HOT WATER PUMP RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT. 
HOT WATER PUMP LOW PRESSURE: MEASURED DP ACROSS PUMP IS LOW. 
BOILER FAILURE: COMMANDED ON, BUT THE STATUS IS OFF. 
BOILER RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON. 
BOILER RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT. 
HIGH HOT WATER SUPPLY TEMP: IF THE HOT WATER SUPPLY TEMPERATURE IS GREATER THAN 45°F (ADJ.). 
LOW HOT WATER SUPPLY TEMP: IF THE HOT WATER SUPPLY TEMPERATURE IS LESS THAN 38°F (ADJ.). 

HOT WATER TEMPERATURE MONITORING: 
THE FOLLOWING TEMPERATURES SHALL BE MONITORED: 

INDIVIDUAL HOT WATER SUPPLY (LEAVING EACH BOILER). 
COMBINED HOT WATER SUPPLY (BETWEEN LAST BOILER INLET TO SUPPLY HEADER AND FIRST BRANCH PIPE TO 
PRIMARY PUMPS). 
HOT WATER RETURN. 

HOT WATER SECONDARY PUMPS (CHWS-3 & CHWS-4) 
THE LEAD SECONDARY HOT WATER PUMP SHALL BE ENERGIZED AFTER OPERATIOPN OF A BOILER HAS BEEN 
VERIFIED. 
BAS SHALL PREVENT SECONDARY PUMP OPERATION UNLESS A PRIMARY PUMP IS OPERATING. 
TO PREVENT SHORT CYCLING, EACH SECONDARY HOT WATER PUMP SYSTEM SHALL RUN FOR AND BE OFF FOR 
MINIMUM ADJUSTABLE TIMES (BOTH USER DEFINABLE). 
THE BAS SHALL PREVENT THE TWO SECONDARY PUMPS FROM RUNNING SIMULTANEOUSLY. 
EACH SECONDARY PUMP IS CONTROLLED BY A VARIABLE FREQUENCY DRIVE (VFD). THE BAS SHALL MODULATE THE 
SPEED OF THE OPERATING SECONDARY PUMP TO MAINTAIN A DIFFERENTIAL SETPOINT OF 8 PSIG (ADJUSTABLE) AS 
COOLING COILS MODULATE TO MAINTAIN SETPOINTS.  

SECONDARY HOT WATER PUMP LEAD/STANDBY OPERATION: 
THE TWO HOT WATER PUMPS SHALL OPERATE IN A LEAD/STANDBY FASHION. 
THE LEAD PUMP SHALL RUN FIRST. 
ON FAILURE OF THE LEAD PUMP, THE STANDBY PUMP SHALL RUN AND THE LEAD PUMP SHALL TURN OFF. 
THE DESIGNATED LEAD PUMP SHALL ROTATE UPON ONE OF THE FOLLOWING CONDITIONS (USER SELECTABLE): 
MANUALLY THROUGH A SOFTWARE SWITCH IF PUMP RUNTIME (ADJ.) IS EXCEEDED 

DAILY 
WEEKLY 
MONTHLY 

SECONDARY HOT WATER PUMP ALARMS SHALL BE PROVIDED AS FOLLOWS: 
FAILURE: COMMANDED ON, BUT THE STATUS IS OFF. 
RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON. 
RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT. 

50 YARD FIRING RANGE CONTROL PANEL: 
NEW AIR HANDLING UNIT (AHU-6): 
NEW AHU-6 SHALL BE EQUIPPED WITH CONTROLS TO MAINTAIN THE FOLLOWING SETPOINTS BASED ON THE MODE OF 
OPERATION (REFER TO AHU SPECIFICATION FOR SEQUENCE OF OPERATION): 

SPACE TEMPERATURE. 
SPACE HUMIDITY. 
RETURN/EXHAUST DUCT STATIC PRESSURE. 
SUPPLY DUCT STATIC PRESSURE. 
SPACE CO2 (AVERAGE FROM TWO SENSORS) 

THE AHU MOUNTED CONTROLS SHALL MODULATE THE AHU DAMPERS, VALVES, VFD’S, ETC. TO MAINTAIN SETPOINTS. 
THE BAS SHALL COMMUNICATE SETPOINT ADJUSTMENTS TO THE AHU BASED ON THE CURRENT MODE OF 
OPERATION. 

NEW FIRING RANGE CONTROL PANEL: 
PROVIDE NEW FIRING RANGE CONTROL PANEL IN THE 50 YARD RANGE CONTROL ROOM AS FOLLOWS: (REFER TO 
ADJACENT DIAGRAM FOR SPECIFIC LOCATIONS OF ITEMS ON CONTROL PANEL): 

1. LAMINATED ENGRAVED NAMEPLATE PERMANENTLY AFFIXED. 
2. VIBRATING ALARM HORN PRODUCING 75 DB AT 6’0” - ENERGIZED UNDER ALARM CONDITION. 
3. ALARM INDICATING LIGHT AND LABEL – ILLUMINATED UNDER ALARM CONDITION. 
4. ALARM “SILENCE” PUSHBUTTON – SILENCES HORN ONLY; ALLOWS ALARM INDICATOR LIGHT TO CONTINUE IF 
ANY ALARMS STILL PRESENT. 
5. ALARM “RESET” BUTTON – SIGNALS BAS TO CLEAR ALARM CONDITION. 
6. ANNUNCIATOR “TEST” BUTTON – CAUSES ALL PANEL LAMPS TO ILLUMITE WHILE PRESSED. 
7. PUSHBUTTON, LABEL, AND INDICTING LIGHT FOR “UNOCCUPIED MODE” - SINGALS BAS TO ENTER THIS MODE 
WHEN PRESSED. LIGHT ILLUMINATES TO SHOW CURRENTLY ACTIVE MODE. 
8. PUSHBUTTON, LABEL, AND INDICTING LIGHT FOR “OCCUPIED MODE” - SINGALS BAS TO ENTER THIS MODE 
WHEN PRESSED. LIGHT ILLUMINATES TO SHOW CURRENTLY ACTIVE MODE. 
9. PUSHBUTTON, LABEL, AND INDICTING LIGHT FOR “LIVE FIRE MODE” - SINGALS BAS TO ENTER THIS MODE WHEN 
PRESSED. LIGHT ILLUMINATES TO SHOW CURRENTLY ACTIVE MODE. 
10. PUSHBUTTON, LABEL, AND INDICTING LIGHT FOR “PURGE MODE” - SINGALS BAS TO ENTER THIS MODE WHEN 
PRESSED. LIGHT ILLUMINATES TO SHOW CURRENTLY ACTIVE MODE. 

MODES OF OPERATION: 
UNOCCUPIED – THE SUPPLY AIRFLOW IS SET TO 10% OF NORMAL AIRFLOW. OUTDOOR AIRFLOW RATE IS SET TO 2% 
OF NORMAL SUPPLY AIRFLOW. SPACE PRESSURIZATION, TEMPERATURE AND HUMIDITY SETPOINTS ARE MAINTAINED. 
LIVE FIRE INTERLOCKS ARE DISABLED. 

OCCUPIED – THE SUPPLY AIRFLOW IS SET TO NORMAL AIRFLOW. OUTDOOR AIRFLOW RATE IS SET TO 20% OF 
NORMAL SUPPLY AIRFLOW AND MODULATED BASED ON CARBON DIOXIDE LEVELS BASED ON AVERAGING ROOM CO2 
SENSORS. SPACE PRESSURIZATION, TEMPERATURE AND HUMIDITY SETPOINTS ARE MAINTAINED. LIVE FIRE 
INTERLOCKS ARE DISABLED. 

LIVE FIRE – THE SUPPLY AIRFLOW IS SET TO NORMAL AIRFLOW. OUTDOOR AIRFLOW RATE IS SET TO 20% OF NORMAL 
SUPPLY AIRFLOW AND MODULATED BASED ON CARBON DIOXIDE LEVEL BASED ON AVERAGING ROOM CO2 SENSORS. 
DOOR SWITCH INTERLOCKS AND WARNING STROBES ARE ENABLED. 

PURGE – THE SUPPLY AIRFLOW IS SET TO NORMAL AIRFLOW. OUTDOOR AIRLOW RATE IS SET TO  40% OF NORMAL 
SUPPLY AIRFLOW. SPACE PRESSURIZATION, TEMPERATURE AND HUMIDITY SETPOINTS ARE MAINTAINED. LIVE FIRE 
MODE INTERLOCKS ARE DISABLED. 

ALARMS/INTERLOCKS:
BAS SHALL AVERAGE SIGNALS FROM BOTH SPACE CO2 SENSORS AND ALARM IF MEASURED LEVELS EXCEED 
SETPOINT OF 1000 PPM (ADJUSTABLE). 
BAS SHALL ALARM IF THE TWO CO2 SENSORS DIFFER BY MORE THAN 10%. 
BAS SHALL ALARM AND DISABLE SUPPLY AND EXHAUST FANS IF FILTER PRESSURE DROP FALLS ABOVE OR BELOW 
ALLOWABLE PRESSURE RANGE AS INDICATED BY UNIT MOUNTED CONTROLLER. 
BAS SHALL STORE TREND DATA FOR FILTER PRESSURE DROP MEASUREMENTS INDICATED BY THE UNIT MOUNTED 
CONTROLLER AND ALARM IF FILTER PRESSURE DROP IS OUTSIDE OF ALLOWABLE RANGE. 
BAS SHALL DISABLE SUPPLY AND EXHAUST FANS UPON SIGNAL FROM SMOKE DETECTORS IN THE SUPPLY AND 
RETURN DUCTS. MANUAL RESET IS REQUIRED TO RE-ENERGIZE FANS. 
BAS SHALL PREVENT SYSTEM FROM BEING PLACED IN “LIVE FIRE” UNLESS ALL 50 YARD RANGE ENTRANCE DOOR 
SWITCHES INDICATE CLOSED DOORS. 
IF 50 YARD RANGE ENTRANCE DOOR SWITCHES INDICATE AN OPEN DOOR DURING “LIVE FIRE” MODE, THE UNIT WILL 
AUTOMATICALLY BE PLACED INTO “OCCUPIED” MODE. 
BAS SHALL AUTOMATICALLY PLACE THE AHU INTO OCCUPIED MODE AFTER THE UNIT HAS BEEN IN “PURGE” MODE 
FOR 10 MINUTES (ADJUSTABLE) OR IF THE MEASURED CO2 IS LESS THAN 700 PPM (ADJUSTABLE). SYSTEM SHALL NOT 
REMAIN IN “PURGE” MODE FOR MORE THAN 10 MINUTES. 

TEMPORARY SETTINGS:
AFTER TEST  BALANCE AND COMMISSIONING, AHU-6 SHALL REMAIN IN UNOCCUPIED MODE UNTIL COMPLETION OF 
THE 50 YARD RANGE BUILDOUT PROJECT.

SCALE: NTS

FIRING RANGE CONTROL PANEL

SCALE: NTS

AHU-6 SCHEMATIC
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CHWC
3

CHWC
2

CHWC
1

CH
1

CH
2

EXISTING AIR SEPARATOR, SHOT 
FEEDER AND ASSOCIATED PIPING 
TO REMAIN IN PLACE.  AUTOMATIC 
AIR VENT AND EXPANSION TANK TO 
BE REPLACED WITH LIKE KIND AND 
CAPACITY. AFTER COMPLETION OF 
PIPE WORK, PURGE ALL AIR FROM 
PIPING, AND RECHARGE SYSTEM 
WITH 20% PROPYLENE GLYCOL FOR 
FREEZE PROTECTION.

8"CHWR

8"CHWR

6"CHWR6"CHWS 6"CHWS
6"CHWR

8"CHWS
8"CHWS

8"CHWR

EXISTING PIPING SYSTEM TO BE 
REWORKED FOR REVERSE RETURN 
FLOW TO PROVIDE A MORE 
BALANCED SYSTEM.

6" CHWS&R VALVED AND CAPPED 
FOR FUTURE CHILLER ADDITION.

EXISTING PIPING TO 
REMAIN SHOWN 
SHADED.

REFER TO SHEET M0.4 
FOR PIPING DETAILS FOR 
CHILLERS AND PUMPS.

S NEW LEAVING WATER TEMPERATURE SENSOR

S S

SS

WATER TEMPERATURE 
SENSOR (TYPICAL)

PROVIDE 8" ISOLATION 
VALVE, AND 8" HOSE 
CONNECTION WITH CAP FOR 
FUTURE, TEMPORARY 
CHILLER CONNECTION 
(TYPICAL OF 2).

TEMPORARY CHILLER CONNECTION:

1. PROVIDE 8" CHILLED WATER SUPPLY AND RETURN TAPS, VALVES, AND HOSE 
CONNECTIONS BETWEEN THE PRIMARY PUMP AND PIPING DROP BELOW GRADE. BASE 
PRICING TO INCLUDE CHILLER RENTAL AND PROVISIONS FOR TEMPORARY CHILLED 
WATER TO SERVE THE EXISTING TRAINING CENTER FOR THE DURATION OF THE 
CHILLED WATER PLANT UPGRADES  AS FOLLOWS:
A. PROVIDE TEMPORARY CHILLER(S) AND PRIMARY PUMP(S) TO SUPPORT THE CHILLED 

WATER LOAD OF THE PLANT. TEMPORARY CHILLERS TO REMAIN IN OPERATION 
DURING OCCUPIED HOURS OF THE TRAINING CENTER AND FIRING RANGE BUILDINGS 
FOR THE DURATION OF THE CHILLED WATER PLANT UPGRADES.

B. PROVIDE BREAKERS IN THE EXISTING CHILLER PLANT ELECTRICAL PANEL AND 
TEMPORARY POWER TO FEED THE TEMPORARY CHILLERS.

2. PROVIDE DEDUCTIVE ALTERNATE PRICING TO REMOVE ITEMS A & B ABOVE FROM THE 
SCOPE.
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M3.0

CONTROL BOOTH-2

118

T

C

C

CO2 SENSOR (TYPICAL 2).

CO2 SENSOR (TYPICAL 2).

COMBINATION THERMOSTAT/
HUMIDISTAT FOR AHU-6 CONTROL

32X86 DUCT FROM ABOVE. PROVIDE 106X32 
BELLMOUTH SUPPLY AIR OPENING WITH 1/2"X1/2" 
HARDWARE CLOTH AT OUTLET.

44X44 DUCT FROM ABOVE. EXTEND DUCT 4" 
BELOW STRUCTURE AND PROVIDE TEMPORARY 
SEAL AT OPENING FOR FUTURE CONNECTION.

44X80 DUCT FROM ABOVE. EXTEND DUCT 4" 
BELOW STRUCTURE AND PROVIDE TEMPORARY 
SEAL AT OPENING FOR FUTURE CONNECTION.

50 YARD RANGE CONTROL PANEL. 
REFER TO CONTROLS SEQUENCE 
FOR ADDITIONAL INFORMATION.

5

M3.0

120x36

100x36

78x36

54x36

32x36
24x26

38x26

54x26

68x26

84x26

4

M3.0

EXISTING BALANCING DAMPER AND RETURN 
AIR INLET TO REMAIN. BALANCE AIRFLOW FOR 
9814 CFM EACH (TYPICAL OF 5).

EXISTING BALANCING DAMPER AND 
RETURN AIR INLET TO BE SEALED 
AND CAPPED. (TYPICAL OF 5).

NEW 36X14 RETURN AIR DUCT OUT 
OF SIDE OF THE EXISTING RETURN 
AIR MAIN WITH BALANCING 
DAMPER. EXTEND DUCT THROUGH 
NEW GYP BOARD BAFFLE. BALANCE 
AIRFLOW FOR 4206 CFM EACH 
(TYPICAL OF 2).

EXISTING BALANCING DAMPER AND RETURN 
AIR INLET TO REMAIN. BALANCE AIRFLOW FOR 
9814 CFM EACH (TYPICAL OF 5).

NEW 36X14 RETURN AIR DUCT OUT 
OF TOP OF THE EXISTING RETURN 
AIR MAIN WITH BALANCING 
DAMPER. EXTEND DUCT THROUGH 
NEW GYP BOARD BAFFLE. BALANCE 
AIRFLOW FOR 4206 CFM EACH 
(TYPICAL OF 3).

NEW GYP BOARD BAFFLE FROM 
TOP OF SLOPED CEILING TO 
STRUCTURE. REFER TO ASK-1 
AND ASK-2 FOR ADDITIONAL 
DETAILS

EXISTING 100 YARD FIRING RANGE

EXISTING STORAGE / FUTURE 50 YARD FIRING RANGE

A

32X86 DUCT FROM ABOVE. PROVIDE 106X32 
BELLMOUTH SUPPLY AIR OPENING WITH 1/2"X1/2" 
HARDWARE CLOTH AT OUTLET.

A

A
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HWC
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48"ø 48"ø

48x48 48x48

54x54

48"ø

120x72

120x24

144x72

120x72

144x72

166x72

50x114

76x54

54x54

68"ø68"ø

54x54

76x54

50x114

76"ø 76x76

81x54

HWDH
7

HWDH
5B

HWDH
5A

110x32110x32

50x114 50x114

70x120

120x70

4"CHWR
4"CHWS

3"HWS
3"HWR

2 1/2"HWR

2 1/2"HWS

2"HWS
2"HWR

2"HWR
2"HWS

2"HWR

2"HWS

D

D

D

REPLACE EXISTING DUCT 
MOUNTED SMOKE DETECTOR 
AND UPDATE CONTROLS

REPLACE EXISTING DUCT 
MOUNTED SMOKE DETECTOR 
AND UPDATE CONTROLS

REPLACE EXISTING DUCT 
MOUNTED SMOKE DETECTOR 
AND UPDATE CONTROLS

REMOVE AND CAP 
EXISTING (BUILDING 
2) HOT WATER 
DECOUPLER

AHU
6

CHWS
2

CHWS
1

REPLACE EXISTING 
SECONDARY PUMPS INCLUDING 
VALVE ASSEMBLIES AND 
VARIABLE SPEED DRIVES. SEE 
DETAIL SHEET M0.4

2

M3.0

NEW HW DIFFERENTIAL 
PRESSURE SENSOR

NEW CHW DIFFERENTIAL 
PRESSURE SENSOR

BOILER PLANT NOTES:
- REPLACE BOILERS AND ASSOCIATED VALVES 
ASSEMBLIES. ROUTE NEW INTAKE / EXHAUST 
VENTS THOUGH EXISTING ROOF OPENINGS PER 
MANUFACTURER'S INSTRUCTIONS. REFER TO 
DETAILS ON SHEET M0.4.
- REPLACE HOT WATER CIRCULATION PUMPS 
AND SECONDARY PUMPS AND ASSOCIATED 
VALVE ASSEMBLIES. REFER TO DETAILS ON 
SHEET M0.4.
- HOT WATER MAINS TO BE REWORKED AS 
REQUIRED TO INSTALL NEW EQUIPMENT. RE-
USE AS MUCH OF THE EXISTING PIPING MAINS 
AS POSSIBLE.

ROUTE CONDENSATE TO 
EXISTING FLOOR DRAIN.

48"ø72x34

D

SS

48" ROUND EXHAUST UP. CONNECT TO EXISTING 48" 
ROUND DUCT UP THROUGH ROOF.

HWS&R BRANCH 
ISOLOATION VALVES

HW COIL ISOLATION VALVES
HW COIL ISOLATION VALVES

HW COIL ISOLATION VALVES

HWS&R BRANCH
ISOLOATION VALVES

HWS&R BRANCH
ISOLOATION VALVES

76x76

148x34

244x34 RA DUCT DOWN
TO AHU CONNECTION

244x34 EX DUCT DOWN
TO AHU CONNECTION

244x34 OA DUCT DOWN
TO AHU CONNECTION

244x34 SA DUCT DOWN
TO AHU CONNECTION

148x34

120x34

120x70

144x54

AHU
8

ADDITIVE ALTERNATE PRICING NOTES:

1. PROVIDE ADDITIVE ALTERNATE PRICING TO INSTALL V-MAX 
ULTRAVIOLET AIR DISINFECTION SYSTEM AS MANUFACTURED BY 
UVDI IN AHU 5A. THE SYSTEM SHALL PROVIDE MINIMUM DOSE OF 
1,940 µW-s/cm² (PERFORMANCE BASED ON ESTIMATED MINIMUM 
VALUES AFTER ONE YEAR OF CONTIMUOUS LAMP USE). PRODUCT 
TO BE INSTALLED INSIDE THE AHU DOWNSTREAM OF THE COOLING 
COIL. CONTRACTOR TO CONFIRM AIR TUNNEL DIMENSIONS FOR 
FINAL PRODUCT SELECTION. PROVIDE RADIOMETER BY UV 
EQUIPMENT MANUFACTURER AND TIE-IN TO THE BAS SYSTEM TO 
ALARM IF LIGHT OUTPUT FALLS BELOW 75%. CONTROLS 
CONTRACTOR TO PROVIDE LIGHTING REPLACEMENT SCHEDULE 
THROUGH THE BAS AS RECOMMENDED BY THE UV EQUIPMENT 
MANUFACTURER.

2. PROVIDE ADDITIVE ALTERNATE PRICING TO INSTALL V-MAX 
ULTRAVIOLET AIR DISINFECTION SYSTEM AS MANUFACTURED BY 
UVDI IN AHU 5B. THE SYSTEM SHALL PROVIDE MINIMUM DOSE OF 
1,940 µW-s/cm² (PERFORMANCE BASED ON ESTIMATED MINIMUM 
VALUES AFTER ONE YEAR OF CONTIMUOUS LAMP USE).  PRODUCT 
TO BE INSTALLED INSIDE THE AHU DOWNSTREAM OF THE COOLING 
COIL. CONTRACTOR TO CONFIRM AIR TUNNEL DIMENSIONS FOR 
FINAL PRODUCT SELECTION. PROVIDE RADIOMETER BY UV 
EQUIPMENT MANUFACTURER AND TIE-IN TO THE BAS SYSTEM TO 
ALARM IF LIGHT OUTPUT FALLS BELOW 75%. CONTROLS 
CONTRACTOR TO PROVIDE LIGHTING REPLACEMENT SCHEDULE 
THROUGH THE BAS AS RECOMMENDED BY THE UV EQUIPMENT 
MANUFACTURER.

3. PROVIDE ADDITIVE ALTERNATE PRICING TO INSTALL V-MAX 
ULTRAVIOLET AIR DISINFECTION SYSTEM AS MANUFACTURED BY 
UVDI IN AHU 6. THE SYSTEM SHALL PROVIDE MINIMUM DOSE OF 
1,940 µW-s/cm² (PERFORMANCE BASED ON ESTIMATED MINIMUM 
VALUES AFTER ONE YEAR OF CONTIMUOUS LAMP USE).  PRODUCT 
TO BE INSTALLED INSIDE THE AHU DOWNSTREAM OF THE COOLING 
COIL. UV SYSTEM TO BE FACTORY INSTALLED BY AHU 
MANUFACTURER. PROVIDE RADIOMETER BY UV EQUIPMENT 
MANUFACTURER AND TIE-IN TO THE BAS SYSTEM TO ALARM IF 
LIGHT OUTPUT FALLS BELOW 75%. CONTROLS CONTRACTOR TO 
PROVIDE LIGHTING REPLACEMENT SCHEDULE THROUGH THE BAS 
AS RECOMMENDED BY THE UV EQUIPMENT MANUFACTURER.

4. PROVIDE ADDITIVE ALTERNATE PRICING TO INSTALL V-MAX 
ULTRAVIOLET AIR DISINFECTION SYSTEM AS MANUFACTURED BY 
UVDI IN AHU 7. THE SYSTEM SHALL PROVIDE MINIMUM DOSE OF 
1,940 µW-s/cm² (PERFORMANCE BASED ON ESTIMATED MINIMUM 
VALUES AFTER ONE YEAR OF CONTIMUOUS LAMP USE).  PRODUCT 
TO BE INSTALLED INSIDE THE AHU DOWNSTREAM OF THE COOLING 
COIL. CONTRACTOR TO CONFIRM AIR TUNNEL DIMENSIONS FOR 
FINAL PRODUCT SELECTION. PROVIDE RADIOMETER BY UV 
EQUIPMENT MANUFACTURER AND TIE-IN TO THE BAS SYSTEM TO 
ALARM IF LIGHT OUTPUT FALLS BELOW 75%. CONTROLS 
CONTRACTOR TO PROVIDE LIGHTING REPLACEMENT SCHEDULE 
THROUGH THE BAS AS RECOMMENDED BY THE UV EQUIPMENT 
MANUFACTURER.

5. PROVIDE ADDITIVE ALTERNATE PRICING TO INSTALL V-MAX 
ULTRAVIOLET AIR DISINFECTION SYSTEM AS MANUFACTURED BY 
UVDI IN AHU 8. THE SYSTEM SHALL PROVIDE MINIMUM DOSE OF 
1,940 µW-s/cm² (PERFORMANCE BASED ON ESTIMATED MINIMUM 
VALUES AFTER ONE YEAR OF CONTIMUOUS LAMP USE).  PRODUCT 
TO BE INSTALLED INSIDE THE AHU DOWNSTREAM OF THE COOLING 
COIL. CONTRACTOR TO CONFIRM AIR TUNNEL DIMENSIONS FOR 
FINAL PRODUCT SELECTION. PROVIDE RADIOMETER BY UV 
EQUIPMENT MANUFACTURER AND TIE-IN TO THE BAS SYSTEM TO 
ALARM IF LIGHT OUTPUT FALLS BELOW 75%. CONTROLS 
CONTRACTOR TO PROVIDE LIGHTING REPLACEMENT SCHEDULE 
THROUGH THE BAS AS RECOMMENDED BY THE UV EQUIPMENT 
MANUFACTURER.

6. PROVIDE ADDITIVE ALTERNATE PRICING TO INSTALL GPS-IMOD 
MODULAR NEEDLPOINT BIPOLAR IONIZATION AIR PURIFICATION 
SYSTEM AS MANUFACTURED BY GLOBAL PLASMA SOLUTIONS IN 
AHU 8. PRODUCT TO BE INSTALLED INSIDE THE AHU DOWNSTREAM 
OF THE COOLING COIL. CONTRACTOR TO CONFIRM AIR TUNNEL 
DIMENSIONS FOR FINAL PRODUCT SELECTION. IONIZATION 
EQUIPMENT TO BE PROVIDED WITH OUTPUT MONITOR TO ALARM 
AT THROUGH THE BAS SYSTEM UPON LOW OUTPUT LEVELS AS 
RECOMMENDED BY THE BIPOLAR IONIZATION EQUIPMENT 
MANUFACTURER.

REFER TO ADDITIVE 
ALTERNATE NOTE 1

REFER TO 
ADDITIVE 
ALTERNATE NOTE 2 REFER TO ADDITIVE ALTERNATE 

NOTES 5 &  6.

REFER TO ADDITIVE 
ALTERNATE NOTE 4

REFER TO ADDITIVE 
ALTERNATE NOTE 3
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34x244

120x34

34x244

EXISTING CONCRETE PAD

AHU
6

148x34

34x244 34x244

76x76

148x34

EXTEND SUPPLY DUCTS 6" 
BELOW BOTTOM OF 
STRUCTURE AND PROVIDE 
TEMPORARY CAP/SEAL FOR 
FUTURE CONNECION.

EXTEND SUPPLY DUCTS 6" 
BELOW BOTTOM OF 
STRUCTURE AND PROVIDE 
TEMPORARY CAP/SEAL FOR 
FUTURE CONNECION.

44x60

86x32
44x60

120x70

70x40

86x32

144x42

76x76

86x32

86
x3

2

FIRST FLOOR -
NEW

100' - 0"

T.O. WALL PANEL
120' - 0"

A

14x36

MVD

14X36 RETURN AIR INLET. 
PROVIDE 1/2X1/2" ALUMINUM 
HARDWARE CLOTH OVER 
OPENING.

EXISTING BALANCING DAMPER AND 
RETURN AIR INLET TO BE SEALED 
AND CAPPED. (TYPICAL).

MANUAL VOLUME DAMPER WITH 
REMOTE ACTUATORJ FOR TEST 
AND BALANCE. BALANCE EACH 
DAMPER FOR 4,206 CFM.

EXISTING RA DAMPER TO BE 
BALANCED FOR 9814 CFM EACH.

NEW GYP BOARD BAFFLE. 
REFER TO ASK-1 AND ASK-2 FOR 
ADDITIONAL INFORMATION.

BOTTOM OF STRUCTURE 
HEIGHT VARIES

FIRST FLOOR -
NEW

100' - 0"

T.O. WALL PANEL
120' - 0"

A

BOTTOM OF STRUCTURE 
HEIGHT VARIES

EXISTING RA DAMPER TO BE 
BALANCED FOR 9814 CFM EACH 
(TYPICAL)

14X36 RETURN AIR INLET 
EXTENDED THROUGH NEW GYP 
BOARD BAFFLE. PROVIDE 
1/2X1/2" ALUMINUM HARDWARE 
CLOTH OVER OPENING.

EXISTING BALANCING DAMPER AND 
RETURN AIR INLET TO BE SEALED 
AND CAPPED. (TYPICAL).

MANUAL VOLUME DAMPER WITH 
REMOTE ACTUATORJ FOR TEST 
AND BALANCE. BALANCE EACH 
DAMPER FOR 4,206 CFM.

NEW GYP BOARD BAFFLE. 
REFER TO ASK-1 AND ASK-2 FOR 
ADDITIONAL INFORMATION.
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