
 

 

 

 

ADDENDUM NO.: TWO        DATE:  September 13, 2017 

 

PROJECT TITLE: ADMISSIONS & VISITORS CENTER  

UNC CHARLOTTE 

 SCO ID# 15-12632-02A 

WTS Project No. 1604    

 

WRITTEN BY:   Jana Hartenstine, AIA, LEED AP BD+C, CDT 

       

TO:   Prospective Bidders / Plan Holders 

   

 

This addendum is issued pursuant to the University of North Carolina General Administration 

Instructions to Bidders and General Conditions of the Contract in connection with the revision of Bidding 

Documents which have been previously issued.   

 

Addenda are issued prior to execution of Contract.  All instructions contained herein shall be reflected in 

the Contract Sum and this Addendum will be made a part of the Contract Documents, if, as, and when a 

Construction Contract is awarded. 

 

This Addendum forms a part of the Contract Documents and modifies the original documents dated 

August 24, 2017, as noted below.  Acknowledge receipt of this Addendum in this space provided on the 

Form of Proposal.  Failure to do so will subject the Bidder to disqualification. 

 

This Addendum consists of 56 pages and the 13 30X42 SHEET attachments. 

 

It is worth noting that the most significant change in this addendum is the moving of the Fire Pump 

(previously Add Alternate #11 back into the base bid.  The hydrants had 2 previously conflicting flow 

tests, and a 48 hour flow  test was recently completed to verify the requirements now that school is 

back in session.   

 

A. REVISIONS TO THE PROJECT MANUAL: 

 

1. Revise the project manual by replacing spec sheets/sections/individual pages with the 

following  project manual sheets as follows: 

 

1. TABLE OF CONTENTS (7 PAGES) 

 

2. SECTION 01 2300 “ALTERNATES” – Replace page 01 2300-3 with the attached  

pages to remove Alternate 11 “Fire Pump” and put it back in the base bid.  (1 

PAGE) 

 

3. FORM OF PROPOSAL – dated 09.13.2017   (7 PAGES)  to remove the Add 

Alternate 11 
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4. SECTION 08 4113 “ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS” – 

Replace page 08 4113-8 (1 PAGE). 

 

5. SECTION 08 7100 DOOR HARDWARE to be revised as follows: 
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2. Revise the project manual by adding spec sheets/sections with the following  project 

manual sheets as follows: 

 

1. Section 01 9113 GENERAL COMMISSIONING REQUIREMENTS 

2. Section 22 0800 COMMISSIONING OF PLUMBING SYSTEMS 

3. Section 23 0800 COMMISSIONING OF HVAC SYSTEMS 

4. Section 26 0800 COMMISSIONING OF ELECTRICAL SYSTEMS 

 

 

   

B. REVISIONS TO DRAWINGS:  

  

 

1. THE FOLLOWING FULL SIZE SHEETS ARE RE-ISSUED: 

 

C3.0  LAYOUT PLAN      09.13.2017 

C4.0  UTILITY PLAN      09.13.2017 

C4.1  SANITARY SEWER PLAN AND PROFILE   09.13.2017 

E0.2  SITE PLAN – POWER     09.13.2017 

E1.1  FIRST FLOOR PLAN – LIGHTING    09.13.2017 

E1.3  FLOOR PLAN – LIGHTING    09.13.2017 

E2.1  FIRST FLOOR PLAN – POWER    09.13.2017 

E3.1  FIRST FLOOR PLAN – SPECIAL SYSTEMS   09.13.2017 

FP0.2  FIRE PROTECTION DETAILS    09.13.2017 

FP1.1 FIRE PROTECTION PLAN – FIRST FLOOR   09.13.2017 

M0.1 MECHANICAL LEGEND, NOTES AND SCHEDULES  09.13.2017 

M4.1 ENLARGED MECHANICAL ROOM   09.13.2017 

M4.2 ENLARGED MECHANICAL DETAILS AND SCHEMATICS 09.13.2017 

 

 

C.  BIDDER CLARIFICATION REQUESTS  

 

RFI# RFI RESPONSE 

24 We noticed that there is spray fire resistive 

material on this project, but the building is 

Type IIB, which requires no rating on 

structure. Please confirm whether SFRM is 

included in the project. 

There is Spray Fireproofing Resistive Material on 

the project because of the 2 hour fire barrier 

separating the 2 story atrium (which is rated 

because there is exiting through the lobby) and the 

fire barriers in the project required to separate the 

shafts and required separation between the 

emergency electrical room. The G sheets show 

members that require SFRM in order to support the 

walls of the fire barriers.   
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25 Please clarify the deadline for substitution 

requests. The state guidelines are different 

than the pre-bid meeting minutes 

Requests for substition shall be submitted 10 days 

prior to the bid date. This means that substitution 

requests are required to be received on or before 

September 18th at 2:00 pm. Please revise the 

prebid minutes #2.c.i  to Say September 18th at 

2:00 pm.  

26 In section 08-4113  2.6A1a- Entrance Door 

Systems it calls for Thermal Construction  

which would be a 2” thickness not a 1 ¾” 

as referenced in the same section. Is this 

what is required or was this a carryover 

from previous Specs? This will also 

increase the cost of the doors. 

2" doors are required. See revised spec section 08 

4113 page 8 for correction. This was an error in the 

spec and has been corrected. 

27 Do we need to submit a statement of 

compliance with specifications with the bid 

package before or after award in spec 

section 230900 Part 2 – Products 2.2 A? 

The statement of compliance is to be submitted 

after award. 

28 Is there a spec section 019113 that is 

referenced in the project manual?  Is there 

a commissioning spec or requirements in 

general? 

Commissioning specifications have been added ot 

the project manual in the Addendum for General, 

Mechanical, Electrical and Plumbing. Table of 

Contents has been revised to reflect.  

29 On drawing A1.1A at Stair 2 it show a wall 

type C#-S01-a. Detail A1/A6.1 it shows a 

wall type of D0 00-b, and C3-S00-a.  Please 

clarify which wall type is correct? 

Wall types shown are correct. The entire Stair 

enclosure is encased by a rated partitions (A & C 

types, depending on what's next to them) The "D" 

partition is show where these walls are furred 

inside to conceal the edge of slab which the rated 

walls align with. Please note that there is a similar 

condition at the 2 story lobby walls. 

30 Please clarify the finish for the dimensional 

letters on signage.  Do you want medium 

bronze anodized or brushed black 

anodized? 

Dimensional Letters shall be Brushed Black 

Anodized 

31 Is the macrofiber dosage rate as called out 

on S1.1 and S1.2 correct?  Can we 

substitute steel fiber for macrofiber?"   

Yes, slabs-on-grade shall have macrofiber dosage of 

7.5 pounds per cubic yard and slabs-on-deck shall 

have macrofiber dosage of 5 pounds per cubic 

yard.   Pumpable mixes for both of these dosage 

rates are readily achievable.  

No, steel fiber may NOT be used in lieu of synthetic 

macrofiber 
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32 Doors # 101C and 101DD are on the door 

schedule on sheet A7.1.  No door material 

is listed for these doors.  Please  

advise door material.  

Doors 101C and 101DD are to be wood doors. 

33 Pairs of fire rated doors 105A and 105B 

have hardware set I-20 in specification 

section 08 7100.  This set calls for one  

exit device per pair of doors.  I think you 

need 2 exit devices per pair of doors.  

Please advise.  Also there are no  

outside levers specified.  I think levers 

should be added.  Please advise. 

Technically, only one panic on each set of doors 

would be required for exiting width required per 

door (47 people per double doors), but we are 

working on revision regarding pulls on the other 

side of the doors. This will be included in the next 

addendum. 

34 Hardware set I-20 lists doors #S101.  I 

cannot find doors S101 on the door 

schedule or plans.  Has S101 been  

deleted?  

There is no longer an S101 in the plans.  

35 I see no key cards or fobs specified in 

section 08 710.  Will that be provided by 

your security integrator?  

This answer will be in the next addendum.  

36 Are the Special Inspections being handled 

by the University or the GC? 

The University will handle Special Inspections.  

37 The specs list manual roller shades and 

motorized roller shades but the plans do 

not specify which is required in the 

auditorium.  Do they want manual or 

motorized or a combination?   

With the exception of the roller shades attached to 

doors, all rollers shades in this project are 

motorized.   

38 C4.0 & P1.1 - Coordination 

Please confirm that the sanitary piping 

shown on the civil drawings is coordinated 

with plumbing drawings; Line weights. 

The sanitary sewer location has been coordinated 

with P1.1. See revised utility sheets/addendum 2. 

39 M2.1 & L-1.0 - Coordination 

The ODU’s shown on the mechanical plans 

are not coordinated with the planting plan. 

Reduce the LOES count from 24 to 20 in the area 

where the ODUs are shown L-1.0 Planting Plan. The 

ODU equipment required service clearance is to be 

maintained.  

40 M4.1 - Dampers 

Do all the transfer ducts and F-2 duct 

require fire dampers in the rated walls? 

Fire dampers have been added at required 

locations 

41 P2.1 - WH-3 

Is it acceptable to run the WH-3 drain pan 

to the adjacent utility drain box? 

It is acceptable if there is enough room to provide a 

proper connection. In our experience these boxes 

do not have space for more than one (1) 1” drain 

line at best. This is why we show WH3 pan drain 
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going to the floor drain provided for the ice 

machine. 

42 C4.0 - Natural Gas 

Please provide the natural gas pipe size. 

Also, it doesn’t appear to be connected at 

one end to the existing main. 

The natural gas main relocation has been 

completed by piedmont natural gas, coordinated by 

the college.  [The size is unknown to us.]  The 

dashed line on our plan has been extended, but the 

contractor should note that the location of the line 

is only approximate and does not reflect the as-

built condition. 

43 E2.1 & FP1.1 - Coordination 

It doesn’t appear there is power shown on 

the electric drawings for the electric bell 

shown on the fire protection drawings, just 

outside the Fire Pump Room. 

This has been added to Sheet E2.1 included in 

Addendum 02. 

44 FP1.1 - Detail  

Should there be a detail showing the 4” 

FDC pipe passing thru the floor (with link 

seal) and out from under the building? 

A special detail for this pipe installation is not 

necessary. Installation will mimic that of the main 

fire protection water supply. 

45 FP1.1 & C4.0 - Coordination 

It appears that the 4” FDC is by the fire 

protection contractor and site utility 

contractor because of the line weights 

underground. Should there be a note and / 

or different line weights? 

The site utilities contractor will stub-up the 4” pipe 

from the free standing FDC into the building. It shall 

be picked up above the floor by the sprinkler 

contractor. Again, this shall be handled the same as 

the fire protection main water supply. 

46 E0.2 - Coordination 

There is a note regarding providing a 

tamper switch at PIV location, however I 

can’t find this on the civil drawings. 

C4.0 in the bid set calls for a Tamper Switch on the 

PIV. 

47 E1.1 - Lighting 

Is there a light (and power) required in the 

elevator pit? 

See Detail #4 on Sheet E5.4. 

48 E1.1 - Exit Lights 

Should there be exit lights in Auditorium 

105 and Meeting 116 in the base bid 

(rather than in the alternates)? 

This has been added to Sheets E1.1 and E1.3 

included in Addendum 02. 

49 E3.1-Fire Alarm 

Are pull stations required at the exits from 

Bulk Storage and/or Mechanical Room? 

This has been added to Sheet E3.1 included in 

Addendum 02. 
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50 E5.9 & E0.2 - Coordination 

The raceways for the fire pump do not 

appear to be coordinated. The conduits are 

run to the electric room rather than the 

pump room. 

See revised Sheet E0.2 for addition of the fire pump 

room and fire pump feeders.  All of this information 

was shown correctly on the power riser.   

51 M0.10 - Asphalt Patching  

The new hot/chilled water lines seem to 

get into existing parking spaces near where 

they tie into existing lines. No demo or 

patching is shown. Please clarify. 

 Revised C3.0/addendum 2 shows pavement/curb 

and gutter patch in this location. 

52 C2.0 and C3.0 - Right of Way 

Demolition Plan C2.0, Layout Plan C3.0 and 

others the R/W Limit seems to have a "?" 

beside it. Is R/W location in question?  

We could not locate the question marks referenced.  

Per the survey, the R/W limits are located “per Hwy 

MB 1 Pgs 52, 53”. 

53 S3.2 and S3.1 - Foundations 

Please clarify which footings get "Typical 

Pilasters" as indicated in detail 10/S3.2 and 

which get pocketed as indicated in 16/S3.1 

This answer will be in the next addendum.  

54 S1.1 - Foundations 

Is recessed slab in Mechanical room to be 

sloped to drains? 

Slope the area around the drain only, not the entire 

floor. A 4’x4’ area should suffice. 

55 FP1.1 - Fire Protection 

Sprinkler Head will be required in the 

machine room less elevator pit per NFPA 

13. I do not see where a smoke and heat 

detectors is called for in pit. Are they 

required? 

This is a fire alarm question, which will not be on 

FP1.1.  See Detail #4 on Sheet E5.4. 

56 06 62 00 - PVC Pergola 

Please see attached specifcations for 

Cheyenne Company. Please confirm if they 

are considered an acceptable 

manufacturer for the PVC Pergola scope. 

This substitution request was accepted in 

Addendum 01. 

 

D.  SUBSTITUTION REQUESTS 

 

Signed substitution forms have been attached to this addendum.  All substitution requests are to be 

submitted by General Contractors for consideration.  

 

3 26 4113 - Lightning Protection Substitution has been approved as noted. 

4 26 3212 - Generator Substitution has been approved. 

 

END OF ADDENDUM 02 
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F O R M   OF    P R O P O S A L  
 

ADMISSIONS AND VISITORS CENTER   Contract:        

UNC CHARLOTTE      Bidder:        

SCO-ID #15-12632-02A.     Date:        

 
The undersigned, as bidder, hereby declares that the only person or persons interested in this proposal as principal or 

principals is or are named herein and that no other person than herein mentioned has any interest in this proposal or in the 

contract to be entered into; that this proposal is made without connection with any other person, company or parties making a 

bid or proposal; and that it is in all respects fair and in good faith without collusion or fraud.  The bidder further declares that 

he has examined the site of the work and the contract documents relative thereto, and has read all special provisions furnished 

prior to the opening of bids; that he has satisfied himself relative to the work to be performed.  The bidder further declares 

that he and his subcontractors have fully complied with NCGS 64, Article 2 in regards to E-Verification as required by 

Section 2.(c) of Session Law 2013-418, codified as N.C. Gen. Stat. § 143-129(j). 
. 

The Bidder proposes and agrees if this proposal is accepted to contract with the  

State of North Carolina through the University of North Carolina at Charlotte 

in the form of contract specified below, to furnish all necessary materials, equipment, machinery, tools, 
apparatus, means of transportation and labor necessary to complete the construction of  

The Admissions and Visitors Center and associated Architectural, Site, Civil, Mechanical, Electrical, Plumbing, 
Telecom and Audiovisual scope as represented in the Construction Documents including but not limited to the 

Drawings and Project Manual with all Addenda included.   

in full in complete accordance with the plans, specifications and contract documents, to the full and 
entire satisfaction of the State of North Carolina, and the 

The University of North Carolina at Charlotte (UNC Charlotte) 

with a definite understanding that no money will be allowed for extra work except as set forth in the 
General Conditions and the contract documents, for the sum of: 

 

SINGLE PRIME CONTRACT:           
 
Base Bid: 
          Dollars($)    
 
 
 

General Subcontractor:     Plumbing Subcontractor: 
 

       Lic           Lic   
 

Mechanical Subcontractor:    Electrical Subcontractor: 
 
       Lic           Lic   
 
 
GS143-128(d) requires all single prime bidders to identify their subcontractors for the above subdivisions of work.  A contractor whose bid is 
accepted shall not substitute any person as subcontractor in the place of the subcontractor listed in the original bid, except (i) if the listed 
subcontractor's bid is later determined by the contractor to be non-responsible or non-responsive or the listed subcontractor refuses to enter 
into a contract for the complete performance of the bid work, or (ii) with the approval of the awarding authority for good cause shown by the 
contractor. 
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ALTERNATES:              
Should any of the alternates as described in the contract documents be accepted, the amount written below shall 
be the amount to be "added to" or "deducted from" the base bid.  (Strike out "Add" or "Deduct" as appropriate.)  

 
 
GENERAL CONTRACT:   
 

Alternate No. 01:  Irrigation 
 
(Add)           Dollars($)    
 

Alternate No. 02:  Landscape 
 
(Add)           Dollars($)    
 

Alternate No. 03:  Porch https://www.hafele.co.uk/en/product/plinth-clip-and-bracket-for-adjustable-plinth-feet-
screw-fixing/63796371/?MasterSKU=0000001c0001ae4700020023 
 
(Add)           Dollars($)    

Alternate No. 04a:  Lobby & Corridor Floor Material – Porcelain Tile 
 
(Add)           Dollars($)    

Alternate No. 04b:  Lobby & Corridor Floor Material – Stone Tile 
 
(Add)           Dollars($)    
 

Alternate No. 05a:  Meeting Room 116 Upfit 
 
(Add)           Dollars($)    

Alternate No. 05b:  Auditorium 105 Upfit 
 
(Add)           Dollars($)    

Alternate No. 06:  Architectural Decorative Louvers - Exterior 
 
(Add)           Dollars($)    
 

Alternate No. 07:  Interior Trim 
 
(Add)           Dollars($)    

Alternate No. 08:  Lockers – Visit Suite 
 
(Add)           Dollars($)    

Alternate No. 09:  Admissions Office Suite Casework  
 
(Add)           Dollars($)    
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Alternate No. 10 :  Lightning Protection  

(Add)           Dollars($)    

 

(Alternate 11 has been removed) 

 

Alternate No 12: Wall Sheathing 

(Add)           Dollars($)    

 

OWNER PREFERRED ALTERNATES (OPA) 

OPA #01: EXIT DEVICES 

(Add)           Dollars($)    

OPA #2: DOOR CLOSERS 

(Add)           Dollars($)    

OPA #3: AUTO OPENERS 

(Add)           Dollars($)    

OPA #4: LOCKSETS 

(Add)           Dollars($)    

OPA #5: ACCESS CONTROL 

(Add)           Dollars($)    

OPA #6: BRICK PAVERS 

(Add)           Dollars($)    

OPA #7: FACE BRICK 

(Add)           Dollars($)    

OPA #8: FIRE ALARM SYSTEM 

(Add)           Dollars($)    

OPA #9: AUDITORIUM LIGHTING CONTROL SYSTEM 

(Add)           Dollars($)    



  Addendum 02 – 09.13.2017 

 

SCO-Proposal Form 2013   4 of 7 

 

OPA #10: ELECTRICAL SWITHGEAR 

(Add)           Dollars($)    
 

OPA #11: KNOX BOX 

(Add)           Dollars($)    

 

OPA #12: KEY SYSTEMS SECURITY ACCESS MANAGEMENT SYSTEM 

(Add)           Dollars($)    

 

 
 
UNIT PRICES              
Unit prices quoted and accepted shall apply throughout the life of the contract, except as otherwise specifically noted.  Unit 
prices shall be applied, as appropriate, to compute the total value of changes in the base bid quantity of the work all in 
accordance with the contract documents. 

 
GENERAL CONTRACT:   
 
Unit Price. 1 General Unsuitable Soils Excavation and Re-compaction  
  Unit Price ($)   cu yd 
 
Unit Price  2  General Trench Rock Excavation Rock and replacement with satisfactory soil 
  Unit Price ($)_____________cu yard 
 
Unit Price 3: Fire Alarm Devices 

3a. Spot Smoke 
DetectorLLLLLLLLLLLLL.. 

$______________ea
. 

 
3b. Spot Heat Detector 
(combination type – 
addressable).................LLL.. 

 
$______________ea
. 

 
3c. Spot Heat Detector fixed 
(with addressable monitor 
module)....LLLLLL. 

 
$______________ea
. 

 
3d. Addressable Pull 
Station............LLLLLLLLL 

$______________ea
. 

 
3e. Duct Smoke Detector,  
(access door and AHU 
shutdown)LLLLLLLL 

$______________ea
. 

 
3f. 
Speaker/StrobeLLLLLLLLLLLLLL
LL 

$______________ea
. 
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3g. Strobe only 
(synchronous)LLLLLLLLLLL. 

$______________ea
. 

Speaker/Strobe/StrobeLLLLLLLLLL
LL.. 

$______________ea
. 

3h. Isolation 
ModuleLLLLLLLLLLLLLLLL 

$______________ea
. 

 
3i. Monitor 
ModuleLLLLLLLLLLLLLLLL. 

$______________ea
. 

Control  
 
3j. ModuleLLLLLLLLLLLLLLLL. 

$______________ea
. 

Magnetic Door 
HoldLLLLLLLLLLLLLL. 

$______________ea
. 

 
Unit Price 4: Exit Signs     $______________ea. 
     

 

Unit Price No. 5 -  PVC Piping     $______________LF. 
 
 
The bidder further proposes and agrees hereby to commence work under this contract on a date to be specified in 
a written order of the designer and shall fully complete all work thereunder within the time specified in the 
Supplementary General Conditions Article 23.  Applicable liquidated damages amount is also stated in the 
Supplementary General Conditions Article 23. 

 

MINORITY BUSINESS PARTICIPATION REQUIREMENTS       

 
Provide with the bid - Under GS 143-128.2(c) the undersigned bidder shall identify on its bid (Identification of 
Minority Business Participation Form) the minority businesses that it will use on the project with the total dollar 
value of the bids that will be performed by the minority businesses.  Also list the good faith efforts (Affidavit A) 
made to solicit minority participation in the bid effort. 
 

NOTE: A contractor that performs all of the work with its own workforce may submit an   Affidavit (B) to that 
effect in lieu of Affidavit (A) required above.  The MB Participation Form must still be submitted even if there is 
zero participation. 

 
After the bid opening - The Owner will consider all bids and alternates and determine the lowest responsible, 
responsive bidder.  Upon notification of being the apparent low bidder, the bidder shall then file within 72 hours of 
the notification of being the apparent lowest bidder, the following: 
 
An Affidavit (C) that includes a description of the portion of work to be executed by minority businesses, expressed 
as a percentage of the total contract price, which is equal to or more than the 10% goal established.  This affidavit 
shall give rise to the presumption that the bidder has made the required good faith effort and Affidavit D is not 
necessary; 

   * OR * 
If less than the 10% goal,  Affidavit (D) of its good faith effort to meet the goal shall be provided.  The document 
must include evidence of all good faith efforts that were implemented, including any advertisements, solicitations 
and other specific actions demonstrating recruitment and selection of minority businesses for participation in the 
contract. 
 

Note: Bidders must always submit with their bid the Identification of Minority Business Participation Form listing 
all MB contractors, vendors and suppliers that will be used.  If there is no MB participation, then enter none or zero 
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on the form.  Affidavit A or Affidavit B, as applicable, also must be submitted with the bid.  Failure to file a required 
affidavit or documentation with the bid or after being notified apparent low bidder is grounds for rejection of the bid.  
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Proposal Signature Page           

 
The undersigned further agrees that in the case of failure on his part to execute the said contract and the bonds 
within ten (10) consecutive calendar days after being given written notice of the award of contract, the certified 
check, cash or bid bond accompanying this bid shall be paid into the funds of the owner's account set aside for the 
project, as liquidated damages for such failure; otherwise the certified check, cash or bid bond accompanying this 
proposal shall be returned to the undersigned. 
 
 
Respectfully submitted this day of            
 
               

(Name of firm or corporation making bid) 

 

 
WITNESS:      By:        
         Signature 

 

       Name:        
 (Proprietorship or Partnership)     Print or type 

 

       Title______________      
         (Owner/Partner/Pres./V.Pres) 

 

       Address       

 

ATTEST:              

 

By:       License No.       

 
Title:       Federal I.D. No.       

(Corp. Sec. or Asst. Sec. only)  
 
       Email Address:       
 
 

(CORPORATE SEAL) 
 
 
 
 
 
Addendum received and used in computing bid: 
 
Addendum No. 1     Addendum No. 3     Addendum No. 5    Addendum No. 6   
 
Addendum No. 2     Addendum No. 4     Addendum No. 6     Addendum No. 7   
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ALTERNATES 01 2300 - 3 
 

2. Alternate 05a: Meeting Room 116 to be upfit as indicated. 
3. Alternate 05b: Auditorium 105 to be upfit as indicated.  
  

F. Alternate No. 06 Architectural Decorative Grilles at Exterior Louvers 

1. Base Bid: Mechanical Louvers on West Elevation as Indicated. 
2. Alternate 06:  As indicated on Sheet AA5.01 "Add Alternates #5, 8, and #9" 

Decorative Grilles (Prefinished Aluminum) in front of the Mechanical 
Louvers.Basis of Design - Airolite Sansome Grille or equal as indicated   

G. Alternate No. 07:  Interior Trim/SWP 

1. Base Bid:  No Interior Trim/SWP at Lobby & Auditorium  
2. Alternate 07A:  Provide and install painted wood trim with Stretched Wall Panel 

at Lobby and Exhibit 101  as indicated on Sheet AA5.0. Stretched Wall Panel 
Basis of Design is Novawall 1/2" system with acoustical backing (not tackable) 
Weltless Edge. Fabric Material to be priced at $35.00/SQ YD AVG. 

3. Alternate 07B:  Provide and install painted wood trim with Stretched Wall Panel 
at Auditorium 105 as indicated on Sheet AA5.0. Stretched Wall Panel Basis of 
Design is Novawall 1/2" system with acoustical backing (not tackable) Weltless 
Edge. Fabric Material to be priced at $35.00/SQ YD AVG. 
 

H. Alternate No. 08:Lockers  

1. Base Bid: No Lockers in Visit Suite Workroom Guide Space Room 114. 
2. Alternate 08:  As indicated on Sheet AA5.01 provide Eight (8) 2 high lockers. 

Locker Units to have 4" base, hasp locks and flat top (not sloped) with 2" end trim 
panels.  

I. Alternate No. 09: Casework 

1. Base Bid:  Casework/Millwork at Lobby Reception Desk Only. 
2. Alternate 08: Profile Level 2 Office Casework as indicated on Sheet AA5.01 "Add 

Alternates #5, 8 and #9. 

J. Alternate No. 10:  Lightning Protection 

1. Base Bid: No lightning protection system 
2. Alternate:  Provide and install full lightning protection system.  

K. Alternate No. 11:  Fire Pump 

1. Base Bid: No fire pump required  
2. Alternate:  GC to provide and install new fire pump. 

L. Alternate No. 12:  Wall Sheathing with Air Barrier 

1. Base Bid: Exterior Sheathing to be 5/8” Glass Mat Sheathing. Vapor retarder is at 
the face of the insulation. Flashing to be be a face of insulation except where 
shown elsewhere. See Division 6 “Sheating” 06 1600 



UNC CHARLOTTE 
ADMISSIONS & VISITORS CENTER 

 

  BID SET 
SCO ID# 15-12632-02A 

08.24.2017 
 

ALUMINUM-FRAMED ENTRANCES AND 
STOREFRONTS 

08 4113 - 8 

 

2.6 ENTRANCE DOOR SYSTEMS 

A. Entrance Doors:  Manufacturer's standard glazed entrance doors for manual-swing 
operation. 

1. Door Construction:  2-inch overall thickness, with minimum 0.125-inch- thick, 
extruded-aluminum tubular rail and stile members.  Mechanically fasten corners 
with reinforcing brackets that are deeply penetrated and fillet welded or that 
incorporate concealed tie rods. 

a. Thermal Construction:  High-performance plastic connectors separate 
aluminum members exposed to the exterior from members exposed to the 
interior 

2. Door Design:  As indicated Wide stile; 5-inchnominal width. 

a. Accessible Doors:  Smooth surfaced for width of door in area within 10 
inches above floor or ground plane. 

3. Glazing Stops and Gaskets:  Square, snap-on, extruded-aluminum stops and 
preformed gaskets. 

a. Provide nonremovable glazing stops on outside of door. 

B. Entrance Door Hardware:  As specified in Section 08 7100 "Door Hardware." 

2.7 ACCESSORY MATERIALS 

A. Joint Sealants:  For installation at perimeter of aluminum-framed systems, as specified 
in Section 07 9200 "Joint Sealants." 

B. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 
requirements except containing no asbestos; formulated for 30-mil thickness per coat. 

2.8 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or 
discoloration of finish.  Remove weld spatter and welding oxides from exposed 
surfaces by descaling or grinding. 

C. Framing Members, General:  Fabricate components that, when assembled, have the 
following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Means to drain water passing joints, condensation within framing members, and 

moisture migrating within the system to exterior. 
4. Physical and thermal isolation of glazing from framing members. 
5. Accommodations for thermal and mechanical movements of glazing and framing 

to maintain required glazing edge clearances. 
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SECTION 019113  GENERAL COMMISSIONING REQUIREMENTS 

 

PART 1 – GENERAL 

1.0 RELATED DOCUMENTS: 

A. This section is a portion of the Contract Documents.  All of the Contract Documents apply to this 

section.  Related sections include the following: 

 

1. Division 23 Section "Commissioning of HVAC Systems " for commissioning process activities 

for HVAC&R systems, assemblies, equipment, and components. 

1.1 DESCRIPTION: 

A. Commissioning is a systematic process of confirming that all building systems perform interactively 

according to the Owner’s Program Requirements and the Basis of Design and continuing through 

construction, acceptance and the warranty period with actual verification of performance. 

 

B. Commissioning during the construction phase of this project is intended to achieve the following 

specific objectives: 

 

1. Provide direction for the commissioning process during construction, particularly providing 

resolution to issues and providing details not developed during design (ex. scheduling, 

participation of various parties, lines of reporting and approvals, coordination, etc.). 

2. Verify that applicable equipment and systems are installed properly and receive adequate 

operational checkout by installing contractors. 

3. Verify and document proper performance of equipment and systems. 

4. Verify that O&M documentation left on site is complete. 

5. Verify that the Owner’s operating personnel are adequately trained. 

 

C. The Commissioning process does not take away from or reduce the responsibility of the system 

designers to design a workable system nor the installing contractors to provide a finished and fully 

functioning product. 

 

D. The CxA works with the Contractor according to established protocols to schedule the 

commissioning activities.  The CxA will provide sufficient notice to the Contractor and Owner for 

scheduling commissioning activities.  Meanwhile, the CxA will integrate these activities into the 

master construction schedule.  All parties will address scheduling problems and make necessary 

notifications in a timely manner in order to expedite the commissioning process. 

 

 

 

 

 

E. The following narrative provides a brief overview of the commissioning tasks during construction 

and the general order in which they occur: 
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1. Commissioning during construction begins with a Commissioning Kick-Off Meeting – 

Construction Team conducted by the CxA where the commissioning process is reviewed with 

the commissioning team members. 

2. Additional meetings will be required throughout construction, scheduled by the CxA with 

necessary parties attending, to plan, scope, coordinate, schedule future activities and resolve 

problems. 

3. Equipment documentation is submitted to the CxA through the submittal process, including 

detailed start-up procedures. 

4. In general, the checkout and performance verification proceeds from simple to complex; from 

component level to equipment to systems and intersystem levels with Prefunctional checklists 

being completed before functional testing begins. 

5. The contractors, under their own direction, document and perform startup and initial checkout.  

The CxA documents that startup was completed according to the approved plans, when 

contracted.  This may include the CxA witnessing start-up of selected equipment, if contracted. 

6. The CxA verifies installation integrity through the use of checklists. 

7. The CxA develops specific equipment and system functional performance test procedures.  The 

contractors review the procedures. 

8. The procedures are executed by the contractors, under the direction of, and documented by the 

CxA. 

9. Items of non-compliance in material, installation or setup are corrected at the contractor's 

expense and the system retested. 

10. The CxA reviews the O&M documentation for completeness. 

11. Commissioning is completed before Substantial Completion, whenever possible. 

12. The CxA reviews and pre-approves the training plan provided by the contractors. 

13. The contractors coordinate and provide training via qualified instructors. 

14. The Owner verifies that training has occurred and provides a written statement that training has 

occurred. 

15. Deferred testing is conducted, as specified or required. 

1.2 DEFINITIONS: 

A. Acceptance:  A formal action, to declare that some aspect of the project meets defined 

requirements, thus permitting subsequent activities to proceed. 

 

B. Acceptance Phase:  Phase of commissioning after start-up and initial checkout when functional 
performance tests, O&M documentation review and training occurs. 

 
C. Architect/Engineer (AE):  The prime Consultant (Architect) and Subconsultants who comprise the 

design team, generally the HVAC Mechanical Designer/Engineer, the Electrical 

Designer/Engineer and various other Subconsultants. 

 

D. Approval:  Acceptance that a piece of equipment or system has been properly installed and is 

functioning in the tested modes according to the contract documents. 
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E. Basis of Design (BOD):  A document that records concepts, calculations, decisions and product 

selections used to meet the Owner’s Project Requirements and to satisfy applicable regulatory 

requirements, standards and guidelines.  The document includes both narrative descriptions and 

lists of individual items that support the design process.  Also known as the Design Criteria. 

 

F. Checklists:  Verification checklists that are developed and used during all phases of the 

commissioning process to verify that the Owner’s Project Requirements are being achieved.  This 

includes checklists for general verification, plus testing, training, and other specific requirements. 

 

G. Commissioning Authority (CxA):  An entity identified by the Owner who plans, schedules and 

coordinates the commissioning team to implement the Commissioning Process.  The Owner has 

engaged HEA Engineers, LLP as the CxA under a separate contract. 

 

H. Commissioning Plan:  A document that outlines the organization, schedule, allocation of 

resources, and documentation requirements of the commissioning process. 

 

I. Commissioning Process:  A quality-focused process for enhancing the delivery of a project and 

includes verifying and documenting that the facility and its systems and assemblies are planned, 

designed, installed, tested, operated and maintained to meet the Owner’s Project Requirements. 

 

J. Commissioning Process Progress Report:  A written document that details activities completed as 

part of the commissioning process and significant findings from those activities that is 

continuously updated during the course of a project. 

 

K. Commissioning Team:  A team comprised of the CxA, Owner, AE, Construction Manager/General 

Contractor, Contractors, maintenance and operations personnel, and occupants.  Individuals, 

each having the authority to act on behalf of the entity he or she represents, explicitly organized 

to implement the commissioning process through coordinated action. 

 

L. Contract Documents:  The documents binding on parties involved in the construction of this 

project (drawings, specifications, change orders, amendments, contracts, Cx Plan, etc.). 

 

M. Contractor:  The CM or subcontractors authorized representatives. 

 

N. Controls System:  The systems under Division 25 – Integrated Automation, also referred to as 

controls, Building Automation System (BAS), and Building Management System (BMS). 

 

O. Construction Manager (CM):  The prime contractor for this project.  Generally refers to all the 

CM’s subcontractors as well.  Also referred to as the Contractor, in some contexts. 

 

P. Deferred Performance Tests (DPTs):  Performance tests that are performed, at the discretion of 

the CxA, after substantial completion, due to partial occupancy, equipment, seasonal 

requirements, design, or other site conditions that disallow the test from being performed. 

 

Q. Deficiency:  A condition in the installation or function of a component, piece of equipment or 

system that is not in compliance with the Contract Documents (that is, does not perform properly 

or is not complying with the Owner’s Project Requirements). 
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R. Factory Testing:  Testing of equipment on-site or at the factory, by factory personnel, with or 

without Owner’s representative present. 

 

S. Functional Performance Test:  The testing of the dynamic function and operation of equipment 

and systems using manual (direct observation) or monitoring methods.  Functional testing is the 

dynamic testing of systems (rather than just components) under full operation. 

 

T. HVAC&R:  Heating, Ventilating, Air Conditioning, and Refrigeration. 

 

U. Issues Log:  A formal and ongoing record of problems or concerns – and their resolution – that 

have been raised by members of the commissioning team during the course of the 

commissioning process. 

 

V. Monitoring:  The recording of parameters (flow, current, status, pressure, etc.) of equipment 

operation using data loggers or the trending capabilities of control systems. 

 

W. Owner’s Project Requirements (OPR):  A written document that details functional requirements of 

the Project and the expectations of how the Project will be used and operated.  This includes 

project and design goals, measurable performance criteria, budgets, schedules, success criteria, 

and supporting information.  (Also formerly known as the Design Intent Document.) 

 

X. Owner’s Representative or Project Manager (Owner):  The contracting and managing authority 

for the Owner who oversees the design and/or construction of the project. 

 

Y. Sampling:  Functionally testing only a fraction of the total number of identical or near identical 

pieces of equipment. 

 

Z. Seasonal Performance Test:  Performance tests that are deferred until the system(s) will 

experience conditions closer to their design conditions based on weather conditions. 

 

AA. Simulated Condition:  Condition that is created for the purpose of testing the response of a   

system (eg. Raising/lowering the set-point of a thermostat to see the response in a VAV box). 

 

BB.  Simulated Signal:  Disconnecting a sensor and using a signal generator to simulate a sensor 

value for the purpose of testing a full range of conditions. 

 

CC.  Startup:  The initial starting or activating of dynamic equipment, including completing construction 

checklists. 

 

DD. Test Requirements:  Requirements specifying what modes and functions, etc. shall be tested.  

The test requirements are not the detailed test procedures.  The test requirements are specified 

in the Contract Documents. 
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EE. Training Plan:  A written document that details the expectations, schedule, budget and 

deliverables of commissioning process activities related to training of project operating and 

maintenance personnel, users, and occupants. 

 

FF. Trending:  Monitoring over a period of time. 

GG. Verification:  The process by which specific documents, components, equipment, assemblies, 

systems, and interfaces among systems are confirmed to comply with the criteria described in 

the Owner’s Project Requirements. 

 

HH. Warranty Period:  Warranty period for the entire project, including equipment components.  

Warranty begins at Substantial Completion and extends typically for at least one year, unless 

specifically noted otherwise in the Contract Documents. 

1.3 SUBMITTALS: 

A. The CxA will review and approve submittals related to the commissioned equipment for 

conformance to the Contract Documents as it relates to the commissioning process, to the 

functional performance of the equipment and adequacy for developing test procedures.  This 

review is intended primarily to aid in the development of functional testing procedures and only 

secondarily to verify compliance with equipment specifications. The CxA will notify the 

Contractor, Owner or AE as requested, of items missing or areas that are not in conformance 

with Contract Documents and which require resubmission. 

 

B. The CxA will review the submittals once.  The CxA will receive a copy of the final approved 

submittals. 

1.4 QUALITY ASSURANCE: 

A. Test Equipment Calibration Requirements:  Contractors will comply with test manufacturer’s 

calibration procedures and intervals.  Recalibrate test instruments immediately after instruments 

have been repaired resulting from being dropped or damaged.  Affix calibration tags to test 

instruments.  Furnish calibration records to CxA upon request. 

1.5 COORDINATION: 

A. Commissioning Kick-Off Meeting – Construction Team:  Contractors will attend a meeting of the 

Commissioning Team, chaired by the CxA, to review the scope of commissioning process 

activities and the Commissioning Plan with discussions on milestones, activities, and assignments 

of responsibilities.  The flow and type of documents and the amount of submittal data given to the 

CxA will be determined.  Meeting minutes will then be distributed to all parties by the CxA. 

 

B. Commissioning Meetings:  Contractors will attend coordination meetings with the Commissioning 

Team, chaired by the CxA, to review progress on the Commissioning Plan, construction 

deficiencies, scheduling conflicts, and to discuss strategies and processes for upcoming 

commissioning process activities. 

 



 
ADDENDUM 02  09.13.2017 

HEA Engineers, LLP 
General Commissioning Requirements  019113 –6 
2017-01-20 

UNC CHARLOTTE 
ADMISSIONS & VISITORS CENTER 

 

  BID SET 
SCO ID# 15-12632-02A 

08.24.2017 
 

C. Miscellaneous Construction Meetings:  The CxA attends selected planning and job-site meetings 

in order to remain informed on construction progress and to update parties involved in the 

commissioning process. 

 

D. Pre-testing Meetings:  Contractors will attend pretest meetings with the Commissioning Team, 

chaired by the CxA, to review startup reports, pre-test inspection results, testing procedures, 

testing personnel and instrumentation requirements, and manufacturers’ authorized service 

representative services for each system, subsystem, equipment, and component to be tested. 

 

E. Testing:  Contractors will coordinate with testing personnel and agencies for timing and access for 

the CxA to witness test. 

 

F. Manufacturers’ Inspection and Startup Services:  Contractors will coordinate services of 

manufacturers’ inspection and startup services. 

 

G. Testing, Adjusting and Balancing:  Contractors will coordinate with plan and schedule for testing, 

adjusting and balancing for timing and access for the CxA to witness process. 

PART 2 – TEST EQUIPMENT 

2.0 TEST EQUIPMENT: 

A. All standard testing equipment required to perform startup, initial checkout, and functional 

performance testing shall be provided by the Contractor for the equipment being tested.  For 

example, the mechanical contractor of Division 23 shall ultimately be responsible for all standard 

testing equipment for the HVAC&R system and controls system in Division 23, except for 

equipment specific to and used by TAB in their commissioning responsibilities. 

 

B. Special equipment, tools and instruments (specific to a piece of equipment and only available from 

vendor) required for testing shall be included in the base bid price to the Owner and left on site, 

except for stand-alone data logging equipment that may be used by the CxA. 

 

C. Proprietary test equipment and software required by any equipment manufacturer for programming 

and/or start-up, whether specified or not, shall be provided by the manufacturer of the equipment.  

Manufacturer shall provide the test equipment, demonstrate its use, and assist in the 

commissioning process as needed.  Proprietary test equipment (and software) shall become the 

property of the Owner upon completion of the commissioning process. 

 

D. Data logging equipment and software required to test equipment will be provided by the CxA, but 

shall not become the property of the Owner. 

 

E. All testing equipment shall be of sufficient quality and accuracy to test and/or measure system 

performance with the tolerances specified in the Specifications.  If not otherwise noted, the 

following minimum requirements apply:  Temperature sensors and digital thermometers shall have 

a certified calibration within the past year to accuracy of 0.5°F and a resolution of + or - 0.1°F.  
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Pressure sensors shall have an accuracy of + or - 2.0% of the value range being measured (not 

full range of meter) and have been calibrated within the last year. 

 

 

 

PART 3 – EXECUTION 

3.0 GENERAL DOCUMENTATION REQUIREMENTS: 

A. With assistance from the installing contractors, the CxA will prepare Pre-Functional Checklists for 

all commissioned components, equipment, and systems. 

 

B. Operation and Maintenance Data:  Contractor will provide a copy of O&M literature within 45 days 

of each submittal acceptance for use during the commissioning process for all commissioned 

equipment and systems.  The CxA will review the O&M literature once for conformance to project 

requirements.  The CxA will receive a copy of the final approved O&M literature once corrections 

have been made by the Contractor. 

 

C. Demonstration and Training:  Contractor will provide demonstration and training as required by the 

specifications.  A complete training plan and schedule must be submitted by the contractor to the 

CxA four weeks (4) prior to any training.  A training agenda for each training session must be 

submitted to the CxA one (1) week prior the training session. 

3.1 CONTRACTOR’S RESPONSIBILITIES: 

A. Contractor shall assign representatives with expertise and authority to act on its behalf and shall 

schedule them to participate in and perform commissioning process activities including, but not 

limited to, the following brief overview: 

 

1. Facilitate the coordination of commissioning and incorporate commissioning activities into the 

overall project. 

2. Provide copies of all applicable submittals as required in Division 01 including all changes 

thereto. 

3. Provide detailed startup procedures. 

4. Evaluate performance deficiencies identified in test reports and, in collaboration with entity 

responsible for system and equipment installation, perform corrective actions. 

5. Cooperate with the CxA for resolution of issues recorded in the Issues Log. 

6. Attend commissioning team meetings held on a scheduled basis. 

7. Furnish a copy of all construction documents, addenda, change orders and approved submittals 

and shop drawings related to commissioned equipment to the CxA.  Furnish a copy of the O&M 

literature to the CxA forty five (45) days after final equipment submittals. 

8. In each purchase order or subcontract written, include requirements for submittal data, O&M 

literature, commissioning tasks and training. 
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9. Integrate and coordinate commissioning process activities with construction schedule. 

10. Review and accept construction checklists provided by the CxA. 

11. Review and accept commissioning process test procedures provided by the CxA. 

12. Complete commissioning process test procedures. 

13. Submit training plan for approval, coordinate training and provide qualified instructors for 

training of Owner personnel. 

14. Assist the CxA as necessary in the seasonal testing, deferred testing a deficiency resolution. 

15. Ensure that subcontractors correct deficiencies and make necessary adjustments to submittals, 

O&M manuals and red-lined drawings for applicable issues identified in any seasonal testing. 

 

3.2 EQUIPMENT SUPPLIER’S RESPONSIBILITIES: 

A. Roles and Responsibilities: 

 

1. Provide all requested submittal data, including detailed start-up procedures and specific 

responsibilities of the Owner, to keep warranties in force. 

2. Assist in equipment testing per agreements with subcontractors. 

3. Provide information requested by the CxA regarding equipment sequence of operation and 

testing procedures. 

3.3 OWNER’S RESPONSIBILITIES: 

A. Provide the OPR documentation to the CxA and Contractors for use in developing the 

Commissioning Plan; testing plans and checklists. 

 

B. Assign operation and maintenance personnel and schedule them to participate in Commissioning 

Team activities including, but not limited to, the following: 

 

1. Commissioning meetings 

2. Construction phase coordination meetings 

3. Piping and ductwork testing and flushing verification meetings 

4. Procedures meeting for testing, adjusting, and balancing 

5. Testing and demonstration of systems, subsystems and equipment 

6. Training in operation and maintenance of systems, subsystems and equipment 

7. Final review and acceptance meetings 

 

C. Provide utility services required for the commissioning process. 

 

D. Facilitate the coordination of the commissioning work between the CxA, the Contractor and the 

Architect and Engineers to ensure that the commissioning activities are incorporated into the 

master schedule. 

 

E. Review and approve the commissioning plan. 

 

F. Coordinate any seasonal or deferred testing. 
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G. Ensure that any seasonal, deferred testing and/or deficiency issues are addressed. 

3.4 COMMISSIONING AUTHORITY RESPONSIBILITIES: 

A. Roles and Responsibilities: 

 

1. The CxA is not responsible for the design concept, the design criteria, compliance with codes, 

design or general construction scheduling, cost estimating or construction management. 

2. The CxA may assist with problem solving and non-conformance items or deficiencies, but the 

CxA is not the Design Engineer / Engineer of Record, and the commissioning process does not 

preclude the design engineer / Engineer of Record of responsibilities for system evaluations, 

adequacy of systems to meet the OPR, capacities of systems, quality control checks, or any of 

the other elements and recommended final acceptance of systems to the Owner. 

3. The primary role of the CxA is to coordinate and direct the commissioning activities in a logical, 

sequential and efficient manner using consistent protocols and forms, centralized 

documentation, clear and regular communications and consultants with all necessary parties, 

frequently updated timelines and schedules and technical expertise. 

 

B. Commissioning Plan: 

 

1. The CxA shall develop a Commissioning Plan at the start of the project.  The Commissioning 

Plan shall outline the organization, schedule, allocation of resources, and documentation 

requirements of the Commissioning Process. 

2. The Commissioning Plan shall be a “living document” in which information is added to or 

modified by the Commissioning Team during the course of the Project. 

3. At the end of the Project, the CxA shall provide the Owner with the Final Commissioning Plan 

for the Owner’s use. 

 

C. Document Review: 

 

1. Review the Owner’s Project Requirements and Basis of Design developed by the design 

professionals. 

2. Develop full commissioning specifications for all systems and equipment to be commissioned.  

The commissioning specifications will be subject to approval of the design team and included in 

the final construction specifications. 

 

D. Cx Team Meetings: 

 

1. Commissioning during construction will begin with a ‘Commissioning Kick-Off Meeting – for 

Construction Team’ conducted by the CxA where the commissioning process is reviewed with 

all of the commissioning team members. 

2. Additional meetings will be required throughout construction, and will be scheduled by the CxA 

on a weekly basis with necessary parties of the commissioning team attending, in order to plan, 

scope, coordinate, and schedule future activities and resolve problems. 

 

E. Coordination and Scheduling: 

 



 
ADDENDUM 02  09.13.2017 

HEA Engineers, LLP 
General Commissioning Requirements  019113 –10 
2017-01-20 

UNC CHARLOTTE 
ADMISSIONS & VISITORS CENTER 

 

  BID SET 
SCO ID# 15-12632-02A 

08.24.2017 
 

1. Coordinate and direct commissioning activities in a logical, sequential and efficient manner 

using consistent protocols and forms, centralized documentation, clear and regular 

communications, and consultations with all necessary parties. 

2. Coordinate commissioning work with the Contractor to ensure that commissioning activities are 

being scheduled into the master project schedule. 

 

F. Commissioning Progress: 

 

1. Perform site visits, as necessary, to observe component and system installations. 

2. Attend selected planning and jobsite meetings to obtain information on construction progress. 

3. Review construction meeting minutes for revisions/substitutions relating to the commissioning 

process. 

 

G. Pipe Testing, Flushing and Cleaning: 

 

1. Review and approve the pipe testing, flushing and cleaning plan submitted by the Contractor. 

2. Witness all or part of the pipe testing, flushing and cleaning and be sufficiently confident that 

proper procedures are being followed. 

3. Document via the online Commissioning Issues Log any deficiencies in the procedures or 

results. 

 

H. Pre-Functional Checks: 

 

1. Verify proper installation of components, equipment, systems and assemblies.  Sampling 

procedures may NOT be employed on systems and equipment. 

 

I. Equipment and System Startup and Verification: 

 

1. Review and approve component, equipment, system, and assembly startup plan developed 

and submitted by the Contractor. 

2. Approve system startup by reviewing startup reports, if contracted; and by selected site 

observation. 

3. Review the Testing, Adjusting and Balancing execution plan for the project, which shall be 

submitted by the TAB subcontractor. 

4. Verify and document the accuracy of the air and water systems balancing by spot testing the air 

and water reported field values with TAB subcontractors and by reviewing completed reports. 

 

J. Functional Performance Testing: 

 

1. With assistance from the Contractor, write Functional Performance Testing procedures for all 

components, equipment or systems to be commissioned. 

2. With the assistance of the Contractors, coordinate Functional Performance Testing.  Witness 

and approve Functional Performance Testing performed by the Contractors. 

3. With the assistance of the Contractors, coordinate retesting as necessary until satisfactory 

performance is achieved. 

4. Witness seasonal or deferred Functional Performance Testing as necessary. 
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K. Issue/Deficiency Logs: 

 

1. The CxA shall prepare a formal, ongoing, online record of deficiencies, problems and concerns 

– and their resolution – raised by members of the Commissioning Team during the 

Commissioning Process. 

2. Issues will be recorded on an online Commissioning Issues Log for the AE and Contractors to 

resolve to the satisfaction of the Owner.  Issues will be added by the CxA.  Team members are 

required to post their own responses to issues pertaining to their work.  Team members are 

required to respond to issues added to the list within five (5) working days of being added by 

the CxA. 

3. Issues will be revisited one (1) time to verify that the proper corrections have been made.  The 

Owner reserves the right to deduct from the Contractors’ contract costs associated with 

additional revisits required for outstanding issues. 

4. When issues are resolved, they will be closed on the Issues Log by the CxA. 

 

L. Operation and Maintenance Data: 

 

1. The CxA shall review of the documentation submitted by the Contractor as required by the 

Specifications for completeness and accuracy.  This commissioning review supplements, but 

does not replace, the Architect/Engineer’s review. 

2. Review equipment warranties to ensure that the Owner’s responsibilities are clearly defined. 

 

M. Training: 

 

1. The CM/GC and Contractors will provide all documentation and qualified training personnel for 

training. 

2. The CxA will verify through the Contractor’s plan and schedule, training agendas, and select 

observations that proper training procedures were followed on all commissioned systems. 

3. See appropriate section below pertaining to training. 

 

N. Post Occupancy Review: 

 

1. The CxA will return to the site within the 12-month warranty period to address the following: 

review current building operations with facility staff and address outstanding issues related to 

the Owner’s Project Requirements; Interview facility staff and identify problems or concerns with 

operating the building; Identify problems covered under warranty or under the original 

construction contract. 

2. The CxA will make suggestions for improvements in the content of the O&M Manuals.  Any 

required changes shall be made by the contractor responsible for that section. 

3. The CxA shall assist facility staff in developing reports, documents and requests for services to 

remedy outstanding problems. 

 

O. Commissioning Final Report: 

 

1. The CxA shall provide a final report following the completion of all Functional Performance 

Testing.  The report is to outline compliance and non-compliance to the construction 

documents, as well as identify concerns relative to future performance. 
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3.5 GENERAL TESTING REQUIREMENTS: 

A. Prefunctional checklists are important to ensure that the equipment and systems are installed and 

operational.  They ensure that functional performance testing (in-depth system checkout) may 

proceed without unnecessary delays.  Each piece of equipment receives full Prefunctional 

checkout.  The Prefunctional testing for a given system must be successfully completed prior to 

formal functional performance testing of equipment or subsystems of the given system.  HEA shall 

complete the Pre-Functional checks in the field, with assistance from the installing Contractors 

(where necessary). 

 

B. The installing contractors, under the direction of the CxA, shall perform Functional Performance 

Testing of systems and sub-system performance after Pre-Functional checks have been 

completed and all outstanding issues resolved. 

 

C. The installing contractor will perform tests specified in Division 1 commissioning process activity 

Sections and other sections specifying testing procedures according to approved testing 

procedures. 

 

1. Verify and test performance using actual conditions whenever possible. 

2. Simulate conditions by imposing an artificial load when it is not practical to test under actual 

conditions.  Set and document simulated conditions and methods of simulation.  After test, 

return settings to normal operating conditions. 

3. Alter set points when simulating conditions is not practical. 

 

D. The CxA shall witness and document the results of all functional performance tests using the 

specific procedural forms developed for that purpose.  Prior to testing, these forms are provided to 

the Contractors for review and comment. 

 

E. Deficiencies/Non-Conformance: 

 

1. The CxA will record the results of the functional test on the test form.  All deficiencies or non-

conformance items shall be noted and reported to the Owner and Contractors on a 

standardized form. 

2. Corrections of minor deficiencies identified may be made during the tests at the discretion of the 

CxA. 

3. Every effort will be made to expedite the testing process and minimize unnecessary delays, 

while not compromising the integrity of the procedures. 

4. As tests progress and a deficiency is identified, the CxA discusses the issue with the executing 

contractor. 

5. When there is no dispute on the deficiency and the contractor accepts responsibility to correct it, 

the CxA documents the deficiency and the contractor’s response and intentions or corrections.  

The CxA and contractor then proceed to another test or sequence.  Once the contractor 

corrects the deficiency, the test is rescheduled and repeated in the anticipation of correct 

operation or function.  If a deficiency is identified, the cost of retesting will be as per this section. 
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6. When there is a dispute about a deficiency, regarding whether it is a deficiency or who is 

responsible, the CxA documents the deficiency and the contractor’s response.  The deficiency 

is then forwarded to parties assumed to be responsible for the deficiency.  Resolutions are 

made at the lowest management level possible.  Other parties are brought into the discussion 

as needed.  Final interpretive authority is with the AE.  Final acceptance authority is with the 

Owner and the CxA.  The CxA will then document the resolution process.  Once the 

interpretation and resolution have been decided, the appropriate party corrects the deficiency.  

The CxA then reschedules the test as stated in the section above. Costs of retesting are as 

stated below in the applicable section. 

 

F. Cost of Retesting: 

 

1. The cost for the contractor to retest a prefunctional or functional test, if they are responsible for 

the deficiency, shall be theirs.  If they are not responsible, any cost recovery for retesting costs 

shall be negotiated with the Contractor. 

 

2. For a deficiency identified, not related to any Prefunctional checklist or start-up fault, the 

following shall apply: the CxA will direct the retesting of the equipment once at no “charge” to 

the Contractor for their time.  However, the CxA and owner’s time for a second retest will be 

charged to the Contractor, who may choose to recover costs from the responsible contractor or 

subcontractor.  Before retesting occurs, the Contractor will inspect the deficiency and respond 

to the CxA that the issue has been addressed. 

3. The time for the CxA and owner to direct any retesting required because a specific 

Prefunctional checklist or start-up test item, reported to have been successfully completed, but 

determined during functional testing to be faulty, will be back charged to the CM/GC, who may 

choose to recover costs from the party responsible for misinformation or deficiency. 

4. The contractor shall respond in writing to the CxA and owner at least as often as commissioning 

meetings are being scheduled concerning the status of each apparent outstanding discrepancy 

identified during commissioning.  Discussion shall cover explanations of any disagreements and 

proposals for their resolution. 

5. Any required retesting by any contractor shall not be considered a justified reason for a claim of 

delay or for a time extension by the Contractor or subcontractors. 

 

G. Failure due to Manufacturer Defect: 

 

1. If 10% or three, whichever is greater, of identical pieces (size alone does not constitute a 

difference) of equipment fail to perform to the Contract Documents (mechanically or 

substantively) due to manufacturing defect, not allowing it to meet its submitted performance 

spec, all identical units may be considered unacceptable by the Contractor, the CxA, or Owner.  

In such case, the Contractor shall provide the Owner with the following. 

2. Within one week of notification from the Contractor or Owner, the Contractor or manufacturer’s 

representative shall examine all other identical units making a record of the findings.  The 

findings shall be provided to the Contractor or Owner within two weeks of the original notice. 

3. Within two weeks of the original notification, the Contractor or manufacturer shall provide a 

signed and dated, written explanation of the problem, cause of failures, etc. and all proposed 

solutions which shall include full equipment submittals.  The proposed solutions shall not 

significantly exceed the specification requirements of the original installation. 
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4. The Contractor, the CxA, or Owner will determine whether a replacement of all identical units or 

a repair is acceptable. 

5. Two examples of the proposed solution will be installed by the Contractor and the Contractor 

will be allowed to test the installations for up to one week, upon which the CxA or owner will 

decide whether to accept the solution. 

6. Upon acceptance, the Contractor and/or manufacturer shall replace or repair all identical items, 

at their expense and extend the warranty accordingly, if the original equipment warranty had 

begun.  The replacement/repair work shall proceed with reasonable speed beginning within one 

week from when parts can be obtained. 

 

H. Approval: 

 

1. The CxA notes each satisfactorily demonstrated function on the test form.  Formal approval of 

the functional test is made later after review by the CxA.  The CxA recommends acceptance of 

each test to the Owner using a standard form. 

 

 

I. Deferred Testing: 

 

1. Unforeseen Deferred Testing – If any check or test cannot be completed due to the building 

structure, required occupancy condition or other deficiency, execution of checklists and 

functional testing may be delayed upon approval of the Owner.  These tests will be conducted 

in the same manner as the seasonal tests, as soon as possible.  Services of necessary parties 

will be negotiated. 

2. Seasonal Testing - During the warranty period, seasonal testing (tests delayed until weather 

conditions are closer to the system’s design) shall be completed as part of this contract.  The 

CxA shall coordinate this activity.  Tests will be executed, documented and deficiencies 

corrected by the appropriate contractors, with facilities staff and the CxA witnessing.  Any final 

adjustments to the O&M manuals and record documents due to seasonal testing will be made 

by the contractor. 

3.6 SYSTEMS TO BE COMMISSIONED: 

A. Refer to individuals sections listed in Section 1.0 – Related Documents for specific systems to be 

commissioned. 

3.7  OPERATION AND MAINTENANCE MANUALS: 

A. The specific content and format requirements for the standard O&M manuals are detailed in 

Division 01. 

 

B. AE Contribution – The AE will include in the beginning of the O&M manuals a separate section 

describing the systems including the Basis of Design prepared by the AE.  They will also provide 

Simplified professionally drawn single line system diagrams on 8 ½” x 11” or 11” x 17” sheets.  

These shall include (ex. chillers/hot water system(s), condenser water system, supply air systems, 

exhaust systems, etc.).  These shall show major pieces of equipment such as (ex. pumps, chillers, 

heat exchangers, control valves, expansion tanks, coils, service valves, etc.). 
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C. The CxA Review and Approval - Prior to substantial completion, the CxA shall review the O&M 

manuals, documentation, and record documents for systems that were commissioned to verify 

compliance with the Specifications.  The CxA will communicate deficiencies in the manuals to the 

Contractor, Owner, or AE, as requested.  Upon a successful review of the corrections, the CxA 

recommends approval and acceptance of these sections of the O&M manuals to the Contractor, 

Owner, or AE.  The CxA also reviews each equipment warranty and verifies that all requirements 

to keep the warranty valid are clearly stated.  This work does not supersede the AE’s review of the 

O&M manuals according to the AE’s contract. 

3.8 TRAINING OF OWNER PERSONNEL: 

A. The Contractors shall be responsible for training coordination, scheduling and ultimately for 

ensuring that training is completed. 

 

B. The CxA shall oversee the training of Owner’s personnel for commissioned equipment and 

systems. 

1. The CxA shall interview the Owner’s staff to determine the special needs and areas where 

training will be most valuable.  The Owner and the CxA shall decide how rigorous the training 

should be for each piece of commissioned equipment.  The CxA shall communicate the results 

to the Contractor, who will in turn communicate to the subcontractors and vendors who also 

have training responsibilities. 

2. Each Sub and vendor responsible for training will submit a written training plan to the CxA and 

Owner for review and approval prior to training.  The Contractor will submit one 

comprehensive training plan to the CxA and Owner. 

3. The plan will be reviewed by the CxA and Owner.  Comments pertaining to its deficiencies will 

be forwarded to the CM/GC and Contractors.  The training plan will be rewritten until approved 

by the CxA and Owner  The final approved training plan will cover the following elements: 

a. Equipment (included in training) 

b. Intended audience 

c. Location of training 

d. Objectives 

e. Subjects covered (description, duration of discussion, special methods, etc.) 

f. Duration of training on each subject 

g. Qualified instructor for each subject 

h. Instructor qualifications  

i. Methods (classroom lecture, video, site walk-through, actual operational 

demonstrations, written handouts, etc.) 

4. For the primary HVAC equipment, the Controls Subcontractor shall provide a discussion of the 

control of the equipment during the mechanical or electrical training conducted by each 

subcontractor or vendor. 

5. Training documentation shall include the following items: 

a. Copy of the training plan, including schedule, syllabus, and agenda 

b. Copy of the Owner’s Program Requirements 

c. Copy of the Basis of Design 

d. Compiled operations manuals 

e. Compiled maintenance manuals 
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f. Completed manufacturer training manuals 

g. Other pertinent documents 

6. The CxA develops criteria for determining that the training was satisfactorily completed, 

including attending some of the training, etc.  The CxA recommends approval of the training to 

the Owner using a standard form.  The owner signs the approval form/letter template. 

7. At one of the training sessions, the CxA presents a presentation discussing the use of the 

blank functional test forms for re-commissioning equipment. 

8. Videotaping of the training sessions in DVD format will be provided by the Contractor, with 

disks cataloged by the Contractor and added to the O&M manuals, if required by Division 1 

specifications. 

9. The mechanical design engineer shall at the first training session present the overall system 

design concept and the design concept of each equipment section.  This presentation shall 

be one to two hours in length and include a review of mechanical systems using the 

simplified system schematics (one-line drawings). 

 

 

3.9 REPORTING: 

A. The CxA will provide regular reports to the Owner, on a pre-determined frequency in accordance 

with the project schedule.  The CxA will regularly communicate with all members of the 

commissioning team, keeping them apprised of commissioning progress and scheduling changes 

through, memos, progress reports, etc. 

B. The CxA will keep all documentation and log all commissioning-related issues that require current 

or future attention including deficiencies.  An agreed-upon form will track the status of 

documentation and testing for each piece of equipment and system. 

3.10 COMMISSIONING DOCUMENTATION: 

A. The CxA oversees and maintains the development of commissioning documentation.  The 

commissioning documentation shall be kept in three ring binders, and organized by system and 

sub-system when practical.  All pages shall be numbered, and a table of contents page(s) shall be 

provided.  The commissioning documentation shall include, but not be limited to, the following: 

 

1. Plan for delivery and review of submittals, systems manuals, and other documents and 

reports. 

2. Identification of installed systems, assemblies, equipment, and components including design 

changes that occurred during the construction phase. 

3. Process and schedule for completing construction checklists and manufacturer's prestart and 

startup checklists for systems, assemblies, equipment, and components to be verified and 

tested. 

4. Certificate of completion certifying that installation, prestart checks, and startup procedures 

have been completed. 

5. Certificate of readiness certifying that systems, subsystems, equipment, and associated 

controls are ready for testing. 
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6. Test and inspection reports and certificates. 

7. Corrective action documents. 

8. Verification of testing, adjusting, and balancing reports. 

9. Approved final test and balance report for the building being commissioned. 

10. All accepted shop drawings of systems equipment.  Shop drawings shall be full size sheets 

folded as required to fit in binders. 

11. All pre-functional performance test checklists, signed by personnel performing and/or 

witnessing test, organized by system and sub-system. 

12. All verification and functional performance test checklists/results signed by personnel 

performing and/or witnessing test, organized by system and sub-system.  This information 

may be used for calibrating the original energy simulation model.  The revised model will be 

used to create the baseline for energy use in the building. 

 

End of Section   
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SECTION 220800  COMMISSIONING OF PLUMBING SYSTEMS 

 

PART 1 – GENERAL 

1.0 RELATED DOCUMENTS:   

 

A. This section is a portion of the Contract Documents.  All of the Contract Documents apply to this 

section.   Refer to Division 01 Section "General Commissioning Requirements" for general 

commissioning process requirements. 

 

1.1 SECTION INCLUDES:   

 

A. Commissioning process requirements for Plumbing systems, assemblies, and equipment. 

1.2 DESCRIPTION AND DEFINITIONS:  

A. Refer to Division 01 Section “General Commissioning Requirements” for the description of 

commissioning and associated definitions. 

1.3 SUBMITTALS: 

A. Refer to Division 01 Section “Submittals” for specific requirements.  In addition, provide the 

following: 

 

1. Certificates of readiness 

2. Certificates of completion of installation, prestart, and startup activities 

3. O&M manuals 

4. Test reports 

1.4 QUALITY ASSURANCE: 

A. Test Equipment Calibration Requirements:  Contractors will comply with test manufacturer’s 

calibration procedures and intervals.  Recalibrate test instruments immediately after instruments 

have been repaired resulting from being dropped or damaged.  Affix calibration tags to test 

instruments.  Furnish calibration records to CxA upon request. 

1.5 COORDINATION: 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements pertaining 

to coordination during the commissioning process. 

 

 

 

 

PART 2 – TEST EQUIPMENT 
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2.1 TEST EQUIPMENT: 

A. All standard testing equipment required to perform startup, initial checkout, and functional 

performance testing shall be provided by the Contractor for the equipment being tested.  For 

example, the mechanical contractor of Division 22 shall ultimately be responsible for all standard 

testing equipment for the Plumbing system and controls system in Division 22. 

 

B. Special equipment, tools and instruments (specific to a piece of equipment and only available 

from vendor) required for testing shall be included in the base bid price to the Owner and left on 

site, except for stand-alone data logging equipment that may be used by the CxA. 

 

C. Proprietary test equipment and software required by any equipment manufacturer for 

programming and/or start-up, whether specified or not, shall be provided by the manufacturer of 

the equipment.  Manufacturer shall provide the test equipment, demonstrate its use, and assist in 

the commissioning process as needed.  Proprietary test equipment (and software) shall become 

the property of the Owner upon completion of the commissioning process. 

 

D. Data logging equipment and software required to test equipment will be provided by the CxA, but 

shall not become the property of the Owner. 

 

E. All testing equipment shall be of sufficient quality and accuracy to test and/or measure system 

performance with the tolerances specified in the Specifications.  If not otherwise noted, the 

following minimum requirements apply:  Temperature sensors and digital thermometers shall 

have a certified calibration within the past year to accuracy of 0.5°F and a resolution of + or - 

0.1°F.  Pressure sensors shall have an accuracy of + or - 2.0% of the value range being 

measured (not full range of meter) and have been calibrated within the last year. 

 

PART 3 – EXECUTION 

3.1 GENERAL DOCUMENTATION REQUIREMENTS: 

A. With assistance from the installing contractors, the CxA will prepare Pre-Functional Checklists for 

all commissioned components, equipment, and systems. 

 

B. Operation and Maintenance Data:  Contractor will provide a copy of O&M literature within 45 days 

of each submittal acceptance for use during the commissioning process for all commissioned 

equipment and systems.  The CxA will review the O&M literature once for conformance to project 

requirements.  The CxA will receive a copy of the final approved O&M literature once corrections 

have been made by the Contractor. 

 

C. Demonstration and Training:  Contractor will provide demonstration and training as required by 

the specifications.  A complete training plan and schedule must be submitted by the contractor to 

the CxA four weeks (4) prior to any training.  A training agenda for each training session must be 

submitted to the CxA one (1) week prior the training session. 

 

 

3.2 CONTRACTOR’S RESPONSIBILITIES: 
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A. Perform commissioning tests at the direction of the CxA. 

 

B. Attend construction phase controls coordination meetings. 

 

C. Provide information requested by the CxA for final commissioning documentation. 

 

D. Include requirements for submittal data, operation and maintenance data, and training in each 

purchase order or sub-contract written. 

 

E. Prepare preliminary schedule for Mechanical system orientations and inspections, operation and 

maintenance manual submissions, and training sessions.  Distribute preliminary schedule to 

commissioning team members. 

 

F. Update schedule as required throughout the construction period. 

 

G. Assist the CxA in all verification and functional performance tests. 

 

H. Gather operation and maintenance literature on all equipment, and assemble in binders as 

required by the specifications.  Submit to the CxA 45 days after submittal acceptance. 

 

I. Coordinate with the CxA to provide 48-hour advance notice so that the witnessing of equipment 

and system start-up and testing can begin. 

 

J. Participate in, and schedule vendors and contractors to participate in the training sessions. 

 

K. The equipment supplier shall document the performance of his equipment. 

 

L. Refer to Division 01 Section “General Commissioning Requirements” for additional contractor 

responsibilities. 

 

3.3 OWNER’S RESPONSIBILITIES: 

A. Refer to Division 01 Section “General Commissioning Requirements” for Owner’s 

Responsibilities. 

3.4 TESTING PREPARATION: 

A. Certify in writing to the CxA that Plumbing systems, subsystems, and equipment have been 

installed, calibrated, and started and are operating according to the Contract Documents. 

 

B. Certify in writing to the CxA that Plumbing instrumentation and control systems have been 

completed and calibrated, that they are operating according to the Contract Documents, and that 

pretest set points have been recorded. 

 

C. Place systems, subsystems, and equipment into operating mode to be tested (e.g., normal 

shutdown, normal auto position, normal manual position, unoccupied cycle, emergency power, 

and alarm conditions). 
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3.5 GENERAL TESTING REQUIREMENTS: 

A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of 

the CxA. 

 

B. Scope of Plumbing testing shall include entire Plumbing installation. 

 

C. Test all operating modes. 

 

D. The CxA along with the Plumbing contractor shall prepare detailed testing plans, procedures, and 

checklists for Plumbing systems, subsystems, and equipment. 

 

E. Tests will be performed using design conditions whenever possible. 

 

F. Simulated conditions may need to be imposed using an artificial load when it is not practical to 

test under design conditions. 

 

G. If tests cannot be completed because of a deficiency outside the scope of the Plumbing system, 

document the deficiency and report it to the Owner.  After deficiencies are resolved, reschedule 

tests. 

 

3.6 PLUMBING SYSTEMS, SUBSYSTEMS, AND EQUIPMENT TESTING PROCEDURES: 

A. Equipment Testing and Acceptance Procedures:  Testing requirements are specified in individual 

Division 22 sections.  Provide submittals, test data, inspector record, and certifications to the 

CxA. 

 

B. The work included in the commissioning process involves a complete and thorough evaluation of 

the operation and performance of all components, systems and sub-systems.  The following 

equipment and systems shall be evaluated: 

 

1. Domestic Water System (Heaters, Valves, Pumps) 

2. Chilled Water Piping 

3. Hot Water Piping 

 

3.7 DEFICIENCIES/NON-CONFORMANCE, COST OF RETESTING, FAILURE DUE TO 

MANUFACTURER DEFECT: 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements pertaining 

to deficiencies/non-conformance, cost of retesting, or failure due to manufacturer defect. 

3.8 APPROVAL: 

A. Refer to Division 01 Section “General Commissioning Requirements” for approval procedures. 

3.9 DEFERRED TESTING: 
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A. Refer to Division 01 Section “General Commissioning Requirements” for requirements pertaining 

to deferred testing. 

3.10 OPERATION AND MAINTENANCE MANUALS: 

A. The Operation and Maintenance Manuals shall conform to Contract Documents requirements as 

stated in Division 01. 

 

B. Refer to Division 01 Section “General Commissioning Requirements” for the Engineer and CxA 

roles in the Operation and Maintenance Manual contribution, review and approval process. 

3.11 TRAINING OF OWNER PERSONNEL: 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements pertaining 

to training. 

End of Section 
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SECTION 23 0800  COMMISSIONING OF HVAC SYSTEMS 

 

PART 1 – GENERAL 

1.0 RELATED DOCUMENTS:   

 

A. This section is a portion of the Contract Documents.  All of the Contract Documents apply to this 

section.   Refer to Division 01 Section "General Commissioning Requirements" for general 

commissioning process requirements. 

 

1.1 SECTION INCLUDES:  

  

A. Commissioning process requirements for HVAC&R systems, assemblies, and equipment. 

 

1.2 DESCRIPTION AND DEFINITIONS:  

 

A.  Refer to Division 01 Section “General Commissioning Requirements” for the description of 

commissioning and associated definitions. 

1.3 SUBMITTALS: 

A. Refer to Division 01 Section “Submittals” for specific requirements.  In addition, provide the 

following: 

 

1. Certificates of readiness 

2. Certificates of completion of installation, prestart, and startup activities 

3. O&M manuals 

4. Test reports 

1.4 QUALITY ASSURANCE: 

A. Test Equipment Calibration Requirements:  Contractors will comply with test manufacturer’s 

calibration procedures and intervals.  Recalibrate test instruments immediately after instruments 

have been repaired resulting from being dropped or damaged.  Affix calibration tags to test 

instruments.  Furnish calibration records to CxA upon request. 

1.5 COORDINATION: 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements pertaining 

to coordination during the commissioning process. 

 

 

 

PART 2 – TEST EQUIPMENT 
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2.1 TEST EQUIPMENT: 

A. All standard testing equipment required to perform startup, initial checkout, and functional 

performance testing shall be provided by the Contractor for the equipment being tested.  For 

example, the mechanical contractor of Division 23 shall ultimately be responsible for all standard 

testing equipment for the HVAC&R system and controls system in Division 23, except for 

equipment specific to and used by TAB in their commissioning responsibilities. 

 

B. Special equipment, tools and instruments (specific to a piece of equipment and only available 

from vendor) required for testing shall be included in the base bid price to the Owner and left on 

site, except for stand-alone data logging equipment that may be used by the CxA. 

 

C. Proprietary test equipment and software required by any equipment manufacturer for 

programming and/or start-up, whether specified or not, shall be provided by the manufacturer of 

the equipment.  Manufacturer shall provide the test equipment, demonstrate its use, and assist in 

the commissioning process as needed.  Proprietary test equipment (and software) shall become 

the property of the Owner upon completion of the commissioning process. 

 

D. Data logging equipment and software required to test equipment will be provided by the CxA, but 

shall not become the property of the Owner. 

 

E. All testing equipment shall be of sufficient quality and accuracy to test and/or measure system 

performance with the tolerances specified in the Specifications.  If not otherwise noted, the 

following minimum requirements apply:  Temperature sensors and digital thermometers shall 

have a certified calibration within the past year to accuracy of 0.5°F and a resolution of + or - 

0.1°F.  Pressure sensors shall have an accuracy of + or - 2.0% of the value range being 

measured (not full range of meter) and have been calibrated within the last year. 

 

PART 3 – EXECUTION 

3.1 GENERAL DOCUMENTATION REQUIREMENTS: 

A. With assistance from the installing contractors, the CxA will prepare Pre-Functional Checklists for 

all commissioned components, equipment, and systems. 

 

B. Operation and Maintenance Data:  Contractor will provide a copy of O&M literature within 45 days 

of each submittal acceptance for use during the commissioning process for all commissioned 

equipment and systems.  The CxA will review the O&M literature once for conformance to project 

requirements.  The CxA will receive a copy of the final approved O&M literature once corrections 

have been made by the Contractor. 

 

C. Demonstration and Training:  Contractor will provide demonstration and training as required by 

the specifications.  A complete training plan and schedule must be submitted by the contractor to 

the CxA four weeks (4) prior to any training.  A training agenda for each training session must be 

submitted to the CxA one (1) week prior the training session. 
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3.2 CONTRACTOR’S RESPONSIBILITIES: 

A. Perform commissioning tests at the direction of the CxA. 

 

B. Attend construction phase controls coordination meetings. 

 

C. Attend testing, adjusting, and balancing review and coordination meetings. 

 

D. Participate in HVAC&R systems, assemblies, equipment, and component maintenance 

orientation and inspection as directed by the CxA. 

 

E. Provide information requested by the CxA for final commissioning documentation. 

 

F. Include requirements for submittal data, operation and maintenance data, and training in each 

purchase order or sub-contract written. 

 

G. Prepare preliminary schedule for Mechanical system orientations and inspections, operation and 

maintenance manual submissions, training sessions, pipe and duct system testing, flushing and 

cleaning, equipment start-up, testing and balancing and task completion for owner.  Distribute 

preliminary schedule to commissioning team members. 

 

H. Update schedule as required throughout the construction period. 

 

I. Assist the CxA in all verification and functional performance tests. 

 

J. Provide measuring instruments and logging devices to record test data, and provide data 

acquisition equipment to record data for the complete range of testing for the required test period. 

 

K. Gather operation and maintenance literature on all equipment, and assemble in binders as 

required by the specifications.  Submit to the CxA 45 days after submittal acceptance. 

 

L. Coordinate with the CxA to provide 48-hour advance notice so that the witnessing of equipment 

and system start-up and testing can begin. 

 

M. Participate in, and schedule vendors and contractors to participate in the training sessions. 

 

N. The equipment supplier shall document the performance of his equipment. 

 

O. Refer to Division 01 Section “General Commissioning Requirements” for additional contractor 

responsibilities. 

 

3.3 OWNER’S RESPONSIBILITIES: 

A. Refer to Division 01 Section “General Commissioning Requirements” for Owner’s 

Responsibilities. 
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3.4 TESTING PREPARATION: 

A. Certify in writing to the CxA that HVAC&R systems, subsystems, and equipment have been 

installed, calibrated, and started and are operating according to the Contract Documents. 

 

B. Certify in writing to the CxA that HVAC&R instrumentation and control systems have been 

completed and calibrated, that they are operating according to the Contract Documents, and that 

pretest set points have been recorded. 

 

C. Place systems, subsystems, and equipment into operating mode to be tested (e.g., normal 

shutdown, normal auto position, normal manual position, unoccupied cycle, emergency power, 

and alarm conditions). 

 

D. Inspect and verify the position of each device and interlock identified on checklists. 

 

E. Check safety cutouts, alarms, and interlocks with life-safety systems during each mode of 

operation. 

 

F. Testing Instrumentation:  Install measuring instruments and logging devices to record test data as 

directed by the CxA. 

 

3.5 GENERAL TESTING REQUIREMENTS: 

A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of 

the CxA. 

 

B. Scope of HVAC&R testing shall include entire HVAC&R installation, from central equipment for 

heat generation and refrigeration through distribution systems to each conditioned space.  

Testing shall include measuring capacities and effectiveness of operational and control functions. 

 

C. Test all operating modes, interlocks, control responses, and responses to abnormal or 

emergency conditions, and verify proper response of building automation system controllers and 

sensors. 

 

D. The CxA along with the HVAC&R contractor, testing and balancing Subcontractor, and HVAC&R 

Instrumentation and Control Subcontractor shall prepare detailed testing plans, procedures, and 

checklists for HVAC&R systems, subsystems, and equipment. 

 

E. Tests will be performed using design conditions whenever possible. 

 

F. Simulated conditions may need to be imposed using an artificial load when it is not practical to 

test under design conditions.  Before simulating conditions, calibrate testing instruments.  Provide 

equipment to simulate loads.  Set simulated conditions as directed by the CxA and document 

simulated conditions and methods of simulation.  After tests, return settings to normal operating 

conditions. 

 

G. The CxA may direct that set points be altered when simulating conditions is not practical. 
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H. The CxA may direct that sensor values be altered with a signal generator when design or 

simulating conditions and altering set points are not practical. 

 

I. If tests cannot be completed because of a deficiency outside the scope of the HVAC&R system, 

document the deficiency and report it to the Owner.  After deficiencies are resolved, reschedule 

tests. 

 

J. If the testing plan indicates specific seasonal testing, complete appropriate initial performance 

tests and documentation and schedule seasonal tests. 

 

3.6 HVAC&R SYSTEMS, SUBSYSTEMS, AND EQUIPMENT TESTING PROCEDURES: 

A. Equipment Testing and Acceptance Procedures:  Testing requirements are specified in individual 

Division 23 sections.  Provide submittals, test data, inspector record, and certifications to the 

CxA. 

 

B. HVAC&R Instrumentation and Control System Testing:  Field testing plans and testing 

requirements are specified in Division 23 Sections "Instrumentation and Control for HVAC" and 

"Sequence of Operations for HVAC Controls." Assist the CxA with preparation of testing plans. 

 

C. Pipe system cleaning, flushing, hydrostatic tests and chemical treatment:  Test requirements are 

specified in Division 23 piping Sections.  HVAC&R Contractor shall prepare a pipe system 

cleaning, flushing, and hydrostatic testing plan.  Provide cleaning, flushing, testing, and treating 

plan and final reports to the CxA.  Plan shall include the following: 

 

1. Sequence of testing and testing procedures for each section of pipe to be tested, identified by 

pipe zone or sector identification marker.  Markers shall be keyed to Drawings for each pipe 

sector, showing the physical location of each designated pipe test section.  Drawings keyed 

to pipe zones or sectors shall be formatted to allow each section of piping to be physically 

located and identified when referred to in pipe system cleaning, flushing, hydrostatic testing, 

and chemical treatment plan. 

2. Description of equipment for flushing operations. 

3. Minimum flushing water velocity. 

4. Tracking checklist for managing and ensuring that all pipe sections have been cleaned, 

flushed, hydrostatically tested, and chemically treated. 

 

D. Refrigeration System Testing:  Provide technicians, instrumentation, tools, and equipment to test 

performance of chillers and other refrigeration systems.  The CxA shall determine the sequence 

of testing and testing procedures for each equipment item and pipe section to be tested. 

 

E. HVAC&R Distribution System Testing:  Provide technicians, instrumentation, tools, and 

equipment to test performance of air, steam, and hydronic distribution systems; special exhaust; 

and other distribution systems, including HVAC&R terminal equipment and unitary equipment. 

 

F. Vibration and Sound Tests:  Provide technicians, instrumentation, tools, and equipment to test 

performance of vibration isolation and seismic controls. 
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G. The work included in the commissioning process involves a complete and thorough evaluation of 

the operation and performance of all components, systems and sub-systems.  The following 

equipment and systems shall be evaluated: 

 

1. Air handling units (supply fans, return fans, coils, valves, vfd’s and accessories)  

2. Ductwork  

3. Exhaust Fans  

4. Terminal Units    

5. Building Management System 

 

3.7 DEFICIENCIES/NON-CONFORMANCE, COST OF RETESTING, FAILURE DUE TO 

MANUFACTURER DEFECT: 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements pertaining 

to deficiencies/non-conformance, cost of retesting, or failure due to manufacturer defect. 

3.8 APPROVAL: 

A. Refer to Division 01 Section “General Commissioning Requirements” for approval procedures. 

3.9 DEFERRED TESTING: 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements pertaining 

to deferred testing. 

3.10 OPERATION AND MAINTENANCE MANUALS: 

A. The Operation and Maintenance Manuals shall conform to Contract Documents requirements as 

stated in Division 01. 

 

B. Refer to Division 01 Section “General Commissioning Requirements” for the Engineer and CxA 

roles in the Operation and Maintenance Manual contribution, review and approval process. 

 

3.11 TRAINING OF OWNER PERSONNEL: 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements pertaining 

to training. 

 

End of Section 
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SECTION 260800  COMMISSIONING OF ELECTRICAL SYSTEMS 

 

PART 1 – GENERAL  

1.0 RELATED DOCUMENTS: 

 

A. This section is a portion of the Contract Documents.  All of the Contract Documents apply to this 

section.   Refer to Division 01 Section "General Commissioning Requirements" for general 

commissioning process requirements. 

 

1.1 SECTION INCLUDES:   

 

A. Commissioning process requirements for Electrical systems, assemblies, and equipment. 

 

1.2 DESCRIPTION AND DEFINITIONS:   

 

A. Refer to Division 01 Section “General Commissioning Requirements” for the description of 

commissioning and associated definitions. 

1.3 SUBMITTALS: 

A. Refer to Division 01 Section “Submittals” for specific requirements.  In addition, provide the 

following: 

 

1. Certificates of readiness 

2. Certificates of completion of installation, prestart, and startup activities 

3. O&M manuals 

4. Test reports 

1.4 QUALITY ASSURANCE: 

A. Test Equipment Calibration Requirements:  Contractors will comply with test manufacturer’s 

calibration procedures and intervals.  Recalibrate test instruments immediately after instruments 

have been repaired resulting from being dropped or damaged.  Affix calibration tags to test 

instruments.  Furnish calibration records to CxA upon request. 

1.5 COORDINATION: 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements pertaining 

to coordination during the commissioning process. 
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PART 2 – TEST EQUIPMENT 

2.1 TEST EQUIPMENT: 

A. All standard testing equipment required to perform startup, initial checkout, and functional 

performance testing shall be provided by the Contractor for the equipment being tested.  For 

example, the electrical contractor of Division 26 shall ultimately be responsible for all standard 

testing equipment for the electrical system in Division 26. 

 

B. Special equipment, tools and instruments (specific to a piece of equipment and only available 

from vendor) required for testing shall be included in the base bid price to the Owner and left on 

site, except for stand-alone data logging equipment that may be used by the CxA. 

 

C. Proprietary test equipment and software required by any equipment manufacturer for 

programming and/or start-up, whether specified or not, shall be provided by the manufacturer of 

the equipment.  Manufacturer shall provide the test equipment, demonstrate its use, and assist in 

the commissioning process as needed.  Proprietary test equipment (and software) shall become 

the property of the Owner upon completion of the commissioning process. 

 

D. Data logging equipment and software required to test equipment will be provided by the CxA, but 

shall not become the property of the Owner. 

 

E. All testing equipment shall be of sufficient quality and accuracy to test and/or measure system 

performance with the tolerances specified in the Specifications.  If not otherwise noted, the 

following minimum requirements apply:  Temperature sensors and digital thermometers shall 

have a certified calibration within the past year to accuracy of 0.5°F and a resolution of + or - 

0.1°F.  Pressure sensors shall have an accuracy of + or - 2.0% of the value range being 

measured (not full range of meter) and have been calibrated within the last year. 

 

PART 3 – EXECUTION 

3.1 GENERAL DOCUMENTATION REQUIREMENTS: 

A. With assistance from the installing contractors, the CxA will prepare Pre-Functional Checklists for 

all commissioned components, equipment, and systems. 

 

B. Operation and Maintenance Data:  Contractor will provide a copy of O&M literature within 45 days 

of each submittal acceptance for use during the commissioning process for all commissioned 

equipment and systems.  The CxA will review the O&M literature once for conformance to project 

requirements.  The CxA will receive a copy of the final approved O&M literature once corrections 

have been made by the Contractor. 

 

C. Demonstration and Training:  Contractor will provide demonstration and training as required by 

the specifications.  A complete training plan and schedule must be submitted by the contractor to 

the CxA four weeks (4) prior to any training.  A training agenda for each training session must be 

submitted to the CxA one (1) week prior the training session. 
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3.2 CONTRACTOR’S RESPONSIBILITIES: 

A. Perform commissioning tests at the direction of the CxA. 

 

B. Attend construction phase coordination meetings. 

 

C. Participate in Electrical systems, assemblies, equipment, and component maintenance 

orientation and inspection as directed by the CxA. 

 

D. Provide information requested by the CxA for final commissioning documentation. 

 

E. Include requirements for submittal data, operation and maintenance data, and training in each 

purchase order or sub-contract written. 

 

F. Prepare preliminary schedule for Electrical system orientations and inspections, operation and 

maintenance manual submissions, and training sessions.  Distribute preliminary schedule to 

commissioning team members. 

 

G. Update schedule as required throughout the construction period. 

 

H. Assist the CxA in all verification and functional performance tests. 

 

I. Provide measuring instruments and logging devices to record test data, and provide data 

acquisition equipment to record data for the complete range of testing for the required test period. 

 

J. Gather operation and maintenance literature on all equipment, and assemble in binders as 

required by the specifications.  Submit to the CxA 45 days after submittal acceptance. 

 

K. Coordinate with the CxA to provide 48-hour advance notice so that the witnessing of equipment 

and system start-up and testing can begin. 

 

L. Participate in, and schedule vendors and contractors to participate in the training sessions. 

 

M. The equipment supplier shall document the performance of his equipment. 

 

N. Refer to Division 01 Section “General Commissioning Requirements” for additional contractor 

responsibilities. 

 

3.3 OWNER’S RESPONSIBILITIES: 

A. Refer to Division 01 Section “General Commissioning Requirements” for Owner’s 

Responsibilities. 

3.4 TESTING PREPARATION: 
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A. Certify in writing to the CxA that Electrical systems, subsystems, and equipment have been 

installed, calibrated, and started and are operating according to the Contract Documents. 

 

B. Place systems, subsystems, and equipment into operating mode to be tested (e.g., normal 

shutdown, normal auto position, normal manual position, unoccupied cycle, emergency power, 

and alarm conditions). 

 

C. Inspect and verify the position of each device and interlock identified on checklists. 

 

D. Check safety cutouts, alarms, and interlocks with life-safety systems during each mode of 

operation. 

 

E. Testing Instrumentation:  Install measuring instruments and logging devices to record test data as 

directed by the CxA. 

 

3.5 GENERAL TESTING REQUIREMENTS: 

A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of 

the CxA. 

 

B. Scope of Electrical testing shall include entire Electrical installation.  Testing shall include 

measuring capacities and effectiveness of operational and control functions. 

 

C. Test all operating modes, interlocks, control responses, and responses to abnormal or 

emergency conditions, and verify proper response of building automation system controllers and 

sensors. 

 

D. The CxA along with the Electrical contractor shall prepare detailed testing plans, procedures, and 

checklists for Electrical systems, subsystems, and equipment. 

 

E. Tests will be performed using design conditions whenever possible. 

 

F. Simulated conditions may need to be imposed using an artificial load when it is not practical to 

test under design conditions.  Before simulating conditions, calibrate testing instruments.  Provide 

equipment to simulate loads.  Set simulated conditions as directed by the CxA and document 

simulated conditions and methods of simulation.  After tests, return settings to normal operating 

conditions. 

 

G. The CxA may direct that sensor values be altered with a signal generator when design or 

simulating conditions and altering set points are not practical. 

 

H. If tests cannot be completed because of a deficiency outside the scope of the Electrical system, 

document the deficiency and report it to the Owner.  After deficiencies are resolved, reschedule 

tests. 
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I. If the testing plan indicates specific seasonal testing, complete appropriate initial performance 

tests and documentation and schedule seasonal tests. 

 

 

 

3.6 ELECTRICAL SYSTEMS, SUBSYSTEMS, AND EQUIPMENT TESTING PROCEDURES: 

A. Equipment Testing and Acceptance Procedures:  Testing requirements are specified in individual 

Division 26 sections.  Provide submittals, test data, inspector record, and certifications to the 

CxA. 

 

B. The work included in the commissioning process involves a complete and thorough evaluation of 

the operation and performance of all components, systems and sub-systems.  The following 

equipment and systems shall be evaluated: 

 

1. HVAC and Plumbing – ancillary electrical devices 

3.7 DEFICIENCIES/NON-CONFORMANCE, COST OF RETESTING, FAILURE DUE TO 

MANUFACTURER DEFECT: 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements pertaining 

to deficiencies/non-conformance, cost of retesting, or failure due to manufacturer defect. 

3.8 APPROVAL: 

A. Refer to Division 01 Section “General Commissioning Requirements” for approval procedures. 

3.9 DEFERRED TESTING: 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements pertaining 

to deferred testing. 

3.10 OPERATION AND MAINTENANCE MANUALS: 

A. The Operation and Maintenance Manuals shall conform to Contract Documents requirements as 

stated in Division 01. 

B. Refer to Division 01 Section “General Commissioning Requirements” for the Engineer and CxA 

roles in the Operation and Maintenance Manual contribution, review and approval process. 

3.11 TRAINING OF OWNER PERSONNEL: 

A. Refer to Division 01 Section “General Commissioning Requirements” for requirements pertaining 

to training. 

 

End of Section 
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ADMISSIONS

CENTER

1. ALL EXPANSION JOINTS ARE TO BE SEALED. REFER TO SPECIFICATIONS.

2. ALL DIMENSIONS ARE TO FACE OF CURB OR TO FINISHED FACE OF BUILDING

UNLESS OTHERWISE NOTED.

3. ALL CURB RADII  SHALL BE 2’-6" UNLESS OTHERWISE NOTED.

4. IN ORDER TO ENSURE PROPER DRAINAGE, KEEP A MINIMUM OF 0.5% SLOPE

ON THE CURB.

5. STORM DRAINAGE INLETS AND MANHOLE COORDINATES ARE LOCATED

AT CENTER OF GRATE OR MANHOLE. PIPE LENGTHS ARE GIVEN FROM

CENTER OF STRUCTURE TO CENTER OF STRUCTURE.

6. ANY BUILDING DIMENSIONS SHOWN ARE NOMINAL. CONSULT ARCHITECTURAL

PLANS BEFORE ACTUAL FIELD STAKING.

7. MAXIMUM ELEVATION CHANGE AT HANDICAP ACCESSIBLE DOORS SHALL NOT

EXCEED�".

8. ALL ACCESSIBLE ROUTES SHALL HAVE A MAX. CROSS SLOPE OF�" PER FOOT.

9. NO PAVEMENT STRIPING SHALL OCCUR UNTIL AFTER PAVING HAS CURED 30 DAYS.

ALL PAVEMENT MARKINGS WITHIN THE HIGHRISE LANE AND CAMERON BLVD.

ARE TO BE THERMOPLASTIC.

10. ALL HANDICAP PARKING SPACES AND ACCESS AISLES SHALL MAINTAIN A

MAXIMUM SLOPE OF�" PER 1’ IN ANY DIRECETION PER THE NC ACCESSIBILITY

CODE.

11. CONTRACTOR SHALL VERIFY LOCATION AND DEPTH OF ALL EXISTING UNDERGROUND

UTILITIES PRIOR TO EXCAVATION OR MATERIAL INSTALLATION.

12. PROTECT ALL EXISTING UTILITIES TO REMAIN DURING ALL CONSTRUCTION ACTIVITIES.
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ASSOCIATED WITH PORCH.

STAIR VERIFICATION NOTES:

 

CONTRACTOR SHALL PROVIDE A SEALED FINAL SURVEY FROM A LICENSED NC 

SURVEYOR OF ALL WALKS, RAMPS, AND STAIRS TO VERIFY CONFORMANCE 

WITH NC BUILDING CODE AND ACCESSIBILITY REQUIREMENTS.  THE SURVEY 

SHALL SPECIFICALLY ADDRESS, BUT NOT BE LIMITED TO, THE FOLLOWING 

ELEMENTS OF THE CODE:

STAIR RISER HEIGHTS SHALL BE 7 INCHES MAXIMUM AND 4 INCHES 

MINIMUM.  STAIR TREAD DEPTHS SHALL BE 11 INCHES MINIMUM.  THE 

RISER HEIGHT SHALL BE MEASURED VERTICALLY BETWEEN THE LEADING 

EDGES OF ADJACENT TREADS.  THE GREATEST RISER HEIGHT WITHIN ANY 

FLIGHT OF STAIRS SHALL NOT EXCEED THE SMALLEST BY MORE THAN 0.375 

INCH.  THE TREAD DEPTH SHALL BE MEASURED HORIZONTALLY BETWEEN THE 

VERTICAL PLANES OF THE FOREMOST PROJECTION OF ADJACENT TREADS AND 

AGREATEST TREAD DEPTH WITHIN ANY FLIGHT OF STAIRS SHALL NOT EXCEED 

THE SMALLEST BY MORE THAN 0.375 INCH.

RAMP SLOPES MAY NOT EXCEED THE VALUES SHOWN BY ANY TOLERANCE.

 ANY WALKS, RAMPS, OR STAIRS THAT ARE NOT IN COMPLIANCE SHALL BE 

REPLACED AT NO COST TO THE OWNER.
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GENERAL NOTES:

1. CONTRACTOR SHALL VERIFY LOCATION AND DEPTH OF ALL EXISTING UNDERGROUND UTILITIES

PRIOR TO THE BEGINNING OF DEMOLITION AND/OR CONSTRUCTION. CONTACT

UNC CHARLOTTE FACILITIES MANAGEMENT FOR UTILITY LOCATES AT LEAST THREE DAYS PRIOR

TO ANY DIGGING.

2. PROTECT ALL EXISTING UTILITIES TO REMAIN DURING ALL CONSTRUCTION ACTIVITIES.

3. THERE SHALL BE A MINIMUM OF 10 FT. SEPARATION BETWEEN THE SEWER LINE AND THE WATER

MAIN. WHEN THE 10 FT MINIMUM LATERAL SEPARATION CANNOT BE MAINTAINED AND WHEN THE

WATER MAIN IS ABOVE THE SEWER, BUT LESS THAN 18" CLEARANCE, OR WHEN THE SEWER IS

ABOVE THE WATER MAIN, BOTH THE WATER MAIN AND SEWER LINE SHALL BE CONSTRUCTED OF

FERROUS MATERIALS WITH JOINTS EQUIVALENT TO WATER MAIN STANDARDS FOR A MINIMUM

LATERAL DISTANCE, MEASURED AT RIGHT ANGLES TO THE SEWER, OF 10 FT ON EACH SIDE OF

THE CROSSING.

4. A 12" VERTICAL SEPARATION SHALL BE PROVIDED BETWEEN STORM SEWER AND SANITARY

SEWER LINES OR BOTH LINES SHALL BE CONSTRUCTED OF FERROUS MATERIALS FOR A

MINIMUM LATERAL DISTANCE OF 10 FT. ON EACH SIDE OF THE CROSSING.

5. ALL SANITARY SEWER LATERALS SHALL MAINTAIN A MIN. COVER OF 24" WITH CLEANOUTS AT

75’ MAX. SPACING. 4" LATERAL MIN. SLOPE = 2.0%. 6" LATERAL MIN. SLOPE = 1.0%. CLEANOUTS

IN PAVED AREAS SHALL BE TRAFFIC BEARING CLEANOUTS. REFER TO DETAIL A5/C7.03 FOR

CLEANOUTS.

6. ALL SANITARY SEWER PIPE SHALL BE BEDDED IN ACCORDANCE WITH DETAIL A1/C7.04.

7. ALL DOMESTIC AND FIRE LINES SHALL HAVE RESTRAINED JOINTS.

8. ALL BENDS AND INTERSECTIONS IN WATER LINES SHALL HAVE CONCRETE BLOCKING IN

ACCORDANCE WITH DETAIL A2/C7.03.

9. THERE SHALL BE NO TAPS, PIPING, BRANCHES, UNAPPROVED BYPASS PIPING, HYDRANTS, FIRE

DEPARTMENT CONNECTION POINTS, OR OTHER WATER-USING APPURTENANCES CONNECTED TO

THE SUPPLY LINE BETWEEN THE WATER MAIN AND THE SUPPLY LINE BACKFLOW PREVENTER

UNLESS SUCH CONNECTION LEADS DIRECTLY TO ANOTHER BACKFLOW PREVENTER.

10. RIM ELEVATIONS GIVEN ON THESE PLANS ARE APPROXIMATE AND ARE FOR INFORMATIONAL PUR-

POSES ONLY. ACTUAL RIM ELEVATIONS SHALL BE ADJUSTED BY CONTRACTOR TO MATCH FIELD

CONDITIONS. THE TOP 12" OF ALL NEW CONCRETE STRUCTURES SHALL BE BRICK CON-

STRUCTION OR OBTAINED WITH PRECAST GRADE RINGS TO ALLOW FOR ADJUSTMENT AS

NECESSARY. STRUCTURES SHALL BE ADJUSTABLE +/- 12" FROM THE RIM ELEVATION PROVIDED

AT NO ADDITIONAL COST TO THE OWNER. THE FIELD ADJUSTMENTS SHALL ENSURE THAT ALL

MANHOLE LIDS ARE FLUSH WITH THE FINISHED SURFACE. MANHOLE RIMS TO BE SET ABOVE

FINISHED GRADE WILL BE NOTED ON PLANS.

11. CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE CHARLOTTE MECKLENBURG UTILITY

DEPARTMENT STANDARD SPECIFICATIONS AND ALL OTHER CITY, STATE, AND FEDERAL

REGULATIONS AND/OR STANDARDS. WHEN SPECIFICATIONS ARE IN CONFLICT, THE STRICTER

SPECIFICATION SHALL BE HELD.

12. ALL LANE CLOSURES THAT ARE REQUIRED SHALL FOLLOW THE MANUAL ON UNIFORM TRAFFIC

CONTROL DEVICES FOR STREETS AND HIGHWAYS FOR TRAFFIC CONTROL MEASURES.

HOT AND CHILLED WATER

CONNECTION. REFER TO

MECHANICAL SITE PLAN.

EX. ELECTRICAL

TELECOM MANHOLE.

COORDINATE SANITARY

SEWER CONNECTION POINT

WITH PLUMBING.
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RIM 728.50

INV IN 724.24
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13. ALL SHORING SHALL BE IN ACCORDANCE WITH OSHA TRENCHING STANDARDS, PART 1926 SUB-

PART P, AS AMENDED.

14. CONTRACTORS SHALL NOTIFY AND COOPERATE WITH ALL UTILITY COMPANIES OR FIRMS HAVING

FACILITIES ON OR ADJACENT TO THE WORK SITE BEFORE DISTURBING, ALTERING, REMOVING,

RELOCATING, ADJUSTING OR CONNECTING TO SAID FACILITIES. CONTRACTORS SHALL RAISE OR

LOWER TOPS OF EXISTING MANHOLES OR DRAINAGE GRATES AS REQUIRED TO MATCH FINISHED

GRADES.

15. ALL LINEAR FOOTAGE OF ALL UTILITY PIPES SHOWN ARE APPROXIMATE. ACTUAL INSTALLED

QUANTITIES MAY VARY. PIPE LENGTHS PROVIDED ARE HORIZONTAL MEASUREMENTS FROM

CENTER OF STRUCTURE TO CENTER OF STRUCTURE.

16. CONTRACTOR TO COORDINATE ALL WORK WITH OTHER UTILITY INSTALLATIONS NOT COVERED

IN THESE PLANS (ELECTRIC, TELEPHONE, GAS, CABLE, ETC.) AND ALLOW FOR THEIR OPERATIONS

AND CONSTRUCTION TO BE PERFORMED. ALL PLANNED ROUTING AND UTILITY DEPTHS SHALL BE

COORDINATED PRIOR TO ANY INSTALLATIONS.

17. ALL NEW UNDERGROUND UTILITY LINES INCLUDING LAWN IRRIGATION LINES, THAT ARE LOCATED

OUTSIDE OF THE BUILDING FOOTPRINT ARE REQUIRED TO HAVE A CONTIINUOUS WARNING TAPE

INSTALLED IN THE BACKFILL DIRECTLY OVER THE UTILITY LINE 6" TO 24" BELOW FINISHED

GRADE AND 6" BELOW SUBGRADE UNDER PAVEMENT SECTIONS. REFER TO SPECIFICATIONS

DIVISION 31 FOR WARNING TAPE REQUIREMENTS. 

BOTH METALIC AND NON-METALIC PIPES, OTHER THAN GAS LINES, SHALL BE IDENTIFIED BY

DETECTABLE MAGNETIC TYPE WARNING TAPE, MIN. 2" WIDE, WITH LETTERING TO IDENTIFY

BURIED LINE BELOW.

FOR PLASTIC SEWER PIPING, AN INSULATED COPPER TRACER WIRE OR OTHER APPROVED

CONDUCTOR SHALL BE INSTALLED ADJACENT TO AND OVER THE FULL LENGTH OF THE PIPING. 

ACCESS SHALL BE PROVIDED TO THE TRACER WIRE OR THE TRACER WIRE SHALL TERMINATE

AT THE CLEANOUT BETWEEN THE BUILDING DRAIN AND BUILDING SEWER.  THE TRACER WIRE

SIZE SHALL BE NOT LESS THAN 14AWG AND THE INSULATION TYPE SHALL BE LISTED FOR DIRECT BURIAL.

2009 NC GAS CODE, SECTION 404.14.3 TRACER: AN INSULATED COPPER TRACER WIRE (14 GAUGE)

OR OTHER APPROVED CONDUCTOR SHALL BE INSTALLED ADJACENT TO UNDERGROUND NON-

METALLIC PIPING. ACCESS SHALL BE PROVIDED TO THE TRACER WIRE OR THE TRACER WIRE

SHALL TERMINATE ABOVE GROUND AT THE END OF THE NON-METALLIC PIPING. THE TRACER

WIRE SIZE SHALL NOT BE LESS THAN 18AWG AND THE INSULATION TYPE SUITABLE FOR DIRECT

BURIAL.

18. CONTRACTOR SHALL MAINTAIN ALL WATER AND FIRE SERVICE TO EXISTING BUILDINGS DURING

THE CONSTRUCTION OF THE NEW WATER MAIN. COORD. DEMOLITION OF THE EXISTING WATER-

MAIN WITH THE NEW CONSTRUCTION. COORDINATE NEW CONNECTIONS AND ANY PLANNED

TEMPORARY SERVICE INTERRUPTION WITH THE UNIVERSITY.

19. ALL NEW WATER VALVES SHALL BE CLOCKWISE TO CLOSE. ALL VALVE BOXES WITHIN YARD

AREAS SHALL BE FLUSH WITH FINISHED GRADE AND PROTECTED WITH A PRECAST CONCRETE

DONUT.

20. ALL UNDERGROUND UTILITIES, INCLUDING IRRIGATION AND METALIC PIPE SHALL HAVE TRACER

WIRE INSTALLED CONTINUOUSLY ALONG THE TOP OF THE PIPE TAPED AT 10’ MAXIMUM

INTERVALS. TRACER WIRE SHALL BE BROUGHT UP AT ALL VAULTS, MANHOLES, VALVE BOXES,

FIRE HYDRANTS, FREE STANDING FDC’S, ETC. REFER TO DETAIL D1/C800.

FIRE FLOW TEST RESULTS

DATE OF TEST: 05/17/17

ELEVATION 726.50

STATIC 70 PSI

RESIDUAL 64 PSI

FLOW = 1087 GPM

FLOW AT 20PSI= 3416 GPM

48 HOUR TEST:

STATIC: 48 PSI

HIGH 54 PSI/LOW 43 PSI/AVG 49 PSI

RESIDUAL: 42 PSI

FLOW: 949 GPM

FLOW AT 20PSI: 2180 GPM



723

724

725

7
3
2

725

7

2

7

7
2
6

7
2
6

7
2
7

7
2
8

7
2
9

7
3
0

7
3
1

7

2

7

7
2
6

7
2
6

7
2
7 728

7
2
7

728
7
2
8

7
2
9

730

7
3
1

731

7
3
2

7
3
1

7
3
0

7

2

9

727

7
2
6

7
2
6

725

724
723

722
720719718

728

728

729 730

7
2
9

7
3
0

7
3
1

7
3
2

733

7

3

3

7
3
1

7
3
2

7
3
3

7
3
4

7
3
5

729728
727726

7
2
7

E

T

ST

ST

ST

ST

S
T

ST
ST

ST

S
T

S
T

G

G

G

G

G

D

FO
FO

FO

FO
FO

FO
FO

FO
FO

FO
FO

FO
FO

FO
FO

FO
FO

FO

approx. location DOT fiber optic line
(per prior field designation markings)

approx. location 24" RCP

1
8
"
 R

C
P

1
8
" 

R
C

P SDMH

Rim 734.86’
I.E. in 725.2’(a)
I.E. in 725.0’(b)
I.E. out 724.9’

18" RCP (approx. location)
(a)

(b
)

C
atch B

asin

G
rate 731.48’

I.E. out 726.6’

18" RCP

C
atch B

asin

G
rate 726.28’

I.E. in 724.0’

I.E. out 722.8’

Catch Basin
Grate 726.36’
I.E. in 721.1’(a)
I.E. in 721.9’(b)

I.E. out 720.7’

(a)

(b)

possible steam
 line

possible steam line

STS
T

ST

ST

ST

ST

ST

approx. location 20"water line (per fieldpaint markings)

G

G

G

HYDRANT

C
atch B

asin

G
rate 727.07’

Inv. out 722.9’

C
atch B

asin

G
rate 727.89’

Inv. in 722.3’(a)

Inv. out 720.3’E

UE

UE

UE

UE

UE

UE

UE

UE

UE

UE

UE

UE

UE

UE

UE

UE

UE

UE

UE

UE UE U
E

UE

UE

U
E

UT

UT

UT

UT

UE

UE

UE

UE

UE

UE

UE

U
E

W

W

W

W

W

WW

W

W

W

W

UT

UT

Inv. in 720.4’(b)

1
5
"

R
C

P

15" R
CP

C
atch B

asin

G
rate 728.92’

Inv. in 721.5’(a)

Inv. out 721.4’

Inv. in 721.5’(b)

(a)

(b)

(a)

(b)

C
atch B

asin

G
rate 728.20’

Inv. out 721.6’

12"R
C

P

C
atch B

asin

G
rate 730.08’

Inv. in 723.0’(a)

Inv. out 721.9’

Inv. in 722.0’(b)

(a)

(b)

C
atch B

asin

G
rate 730.36’(C

L)

I.E. in 723.7’

I.E. out 723.6’

15" 
R

C
P

15"
R
C
P

cam
pus utility m

aps show

steam
 lines in this area

(not designated by utility

locators) T

E

??

UT

UT

UT

?
?

15"R
C

P

HYDRANT

E

U
T

U
T

U
T

FO

FO

FO

U
E

electric
vault

UE

UE

UE

U
E

UE

U
E

UE

UE

U
E

UE

UE

UE

UE
UE

UE

G

G

E

UE

UE

UE

UE

UE

UE

UE

UE
UE

UE

FO

FO

FO

FO

FO
FO

FO

W

W

W

W

W

W

W

W

W
W W

?
?

UE

UE

C
atch B

asin

G
rate 725.72’

Inv. in 719.8’

Inv. out 719.8’

C
atch B

asin

G
rate 724.60’

Inv. in 718.6’

Inv. out 718.6’

Catch BasinGrate 725.32’Inv. in 718.3’Inv. out 718.2’

C
atch B

asin

G
rate 723.56’

Inv. in 717.3’(a)

Inv. out 717.2’

G
rate 723.06’

Inv. out 718.1’

W

W

UE
UE

UE
UE

UE

UE

UE
UE

UE

UE
UE

UE
UE

UE

UE

W
W

W
W

W
W

W
W

W
W

W
W

W
W

W

2x15" plastic pipes

Inv. 724.3’

Inv. 724.4’

ri
p-r

ap

Inv. 720.4’

Inv. 719.3’

W

W

W

W

W

W

W

C
at

ch
 B

as
in

G
ra

te
 7

30.4
8’

In
v. o

ut 7
23.3

’

15" RCP

15’ RCP15"

R
C

P

15" RCP

15
"

R
C

P

(a)
(b

)

Inv. in 717.3’(b)

U
E

U
E

U
E

LP base w/

elec. box

U
E

UE

U
E

UE

??

S
T

a
s
p
h
a
l
t
 d

r
i
v
e
w

a
y

C
atch

 B
asin

G
rate 7

2
7
.0

7
’

In
v
. o

u
t 7

2
2
.9

’

E
brick walk

UE

4"

3"

3" 

UE UE U
E

UE

UT

UT

UT

UE

UE

UE

1
5
"

R
C

P

C
atch

 B
asin

G
rate 7

2
8
.2

0
’

In
v
. o

u
t 7

2
1
.6

’

campus u
tili

ty m
aps s

how

ste
am

 li
nes i

n th
is 

are
a

(not d
esig

nated by utili
ty

locators)

?
?

728
7
2
8

S

S
SSM

H

R
im

 729.15’

I.E
. in

 7
2
1
.5

0
’

I.E
. o

u
t 7

2
1
.4

0
’

7
2
1
.5

’

6
"
 i
n
 

SS

SS

6" P
V

C

TEL

T
E
L

conc. swale

pavement edge
pavement edge

24" pine

8"

12"

b
ric

k

c
o
lu

m
n

brick wall

brick walk

2.5’ curb & gutter

a
s
p
h
a
lt d

r
iv

e
w

a
y

brick walk

magnolias

4"

3"

3"

3"

3" 

co
n
cr

et
e 

ar
ea

bric
k

1.5’ m
ountable curb

 curb & gutter

brick

asphalt drive

brick
brick

brick w
alk

brick walk

g
a
te

g
a
te

brick walk

brick

sign

3"

3"

3"

3"

3"

3"

M
ag.

M
ag.

M
ag.

M
ag.

M
ag.

8"

8"

8"

5"

8"

8"

8"

8"

16"

17"

12"

12"

10"

10"

10"

12"

12"

12"

8"

8"

8"

4"

22’

23"

12"

9"

8"
3"

3"

3"

SU
R

V
E

Y
 SC

O
PE

 

LIM
ITS O

F

SU
R

V
E

Y
 SC

O
PE

 

LIM
ITS O

F

3"

3"3"

3"

3"

3"

3"

3"

3"

4"

4"

4"

4"

3"

3"

3"

4"

#64A

b
ric

k

1.0’ m
ountable curb

3"

sig
n

3"

3"

C4.1

SANITARY SEWER 

PLAN AND PROFILE

N

0

1" = 20’ - 0"

20 20 40 60 80

1

ADDENDUM 029.13.20171

1

735

720

730

725

715

0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50

59.42LF- 6" PVC SS @0.74%

S
T

A
 0

+
8

4
.3

0

S
S

M
H

 N
O

. 
1

R
IM

 7
2
8
.5

0

INV 724.24 INV 724.14

S
T

A
 2

+
0

6
.6

7

S
S

M
H

 N
O

. 
2

R
IM

 7
3

0
.0

0

120.52 LF- 6" PVC SS @0.60%

INV 723.32

INV 723.42

INV 722.65

INV 721.50

31.40LF-
6"PVC
@0.60%

20LF- 6"DIP
@0.60%

A1 Sanitary Sewer Profile
horizontal scale 1"=20’

vertical scale 1"=2’

60.10LF- 6"PVC @0.60%

EX. 15" RCP 

STORM 

INV 721.05

NEW 15"

STORM

INV 721.70

8" ROOF

LEADER

S
T

A
 3

+
2

1
.1

7

E
X

. 
S

S
M

H
 

R
IM

 7
2

9
.1

5

INV AT BLDG.

CLEANOUT

724.68

6
"
 S

S

3
"
W

6
"
F

E
L

E
C

6
"
F

3
"
W

IR
R

E
L

E
C

6" SS

G

G

G

G

G

G

G

G

0
+

5
0

0+00

1
+
0
0

1
+
5
0

2
+
0
0

2+50

3+00

ELEC

4
"
 F

D
C

6
"S

S

6
"
F

3
"
W

R/W limit

(University City Boulevard)

M.B. 1 Pgs. 52,53

R/W limit per Hwy.

 (
R

/W
 w

id
th

 n
o
t 
k
n
o
w

n
)

"
R

e
c
r
e
a
ti
o
n
 F

ie
ld

 1
4
"

P
ri
v
at

e 
R

o
ad

 

’Lot 8A
’

P
:
\
2
0
1
6
\
2
0
1
6
.0

4
 U

N
C

C
 A

d
m

i
s
s
i
o
n
s
 C

e
n
t
e
r
\
C

A
D

D
 F

i
l
e
s
\
a
v
c
c
4
1
0
.d

g
n

1
3

-
S

E
P

-
2

0
1

7
 0

9
:1

1
1 2 3 4 5 6

A

B
C

D
E

1 2 3 4 5 6

A
B

C
D

E

REVISIONDATE#

PHASE:

ISSUE DATE:

1604

A
D

M
IS

S
IO

N
S

 &
 V

IS
IT

O
R

S
 

C
E

N
T

E
R

U
n

iv
e
rs

it
y

 o
f 

N
o

rt
h

 C
a
ro

li
n

a
 -

 C
h

a
rl

o
tt

e

C
h
a
r
lo

tt
e
 N

C
, 
2
8
2
2
3

S
C

O
 I

D
#

  
1

5
-1

2
6

3
2

-0
2

A

WTS PROJECT NO. SHEET

08.24.2017

A
  
S

T
A

N
L

E
Y

  
D

. 
 L

IN
D

S
E

Y
  
A

N
D

A
S

S
O

C
I
A

T
E

S
, 

 L
T

D
. 

 O
F

F
I
C

E

BID SET

N
EW

A
D

M
ISSIO

N
S

CEN
TER

T

G
E

N

SW.

8
"R

L

8
"
R

L

8"RL

729728

727

727
728

729

7
2
9

728

727

728

726

726

8"RL

4
"
R

L

7
2
8

4
"
F

D

8
"
R

L

8
"
R

L
4
"
F

D

8"

8"

8" 8"

4"

8"RL

8
"













THIS DRAWING IS AN INSTRUMENT OF SERVICE. THE DRAWING AND THE INFORMATION THEREON IS THE PROPERTY OF OPTIMA ENGINEERING, P.A. ANY REPRODUCTION, ALTERATION, OR USE FOR OTHER THAN THE INTENDED PROJECT, WITHOUT THE WRITTEN CONSENT OF OPTIMA ENGINEERING, P.A. IS EXPRESSLY FORBIDDEN. COPYRIGHT © OPTIMA ENGINEERING P.A. 2015, ALL RIGHTS RESERVED.

OPTIMA #: 16-0056

OF

WTS PROJECT NO. SHEET

# REVISIONDATE

PHASE:
ISSUE DATE:

1 2 3 4 5 6

A
B

C
D

E

A
B

C
D

E

1 2 3 4 5 6

1604

AD
M

IS
SI

ON
S 

&
 V

IS
IT

OR
S 

CE
NT

ER

1927 South Tryon St., Suite 300, Charlotte NC 28203

Phone: 704-338-1292  ●  www.optimaengineering.com

North Carolina License Number   C-0914

150 Fayetteville St., Suite 520, Raleigh, NC  27601

Un
iv

er
si

ty
 o

f N
or

th
 C

ar
ol

in
a 

- C
ha

rlo
tte

Ch
ar

lo
tte

 N
C,

 2
82

23

SC
O 

ID
#

 1
5-

12
63

2-
02

A

BID SET
AUGUST 24, 2017

08.24.2017

42

FP0.2

FIRE PROTECTION
DETAILS

01 ADDENDUM 0209.13.2017



THIS DRAWING IS AN INSTRUMENT OF SERVICE. THE DRAWING AND THE INFORMATION THEREON IS THE PROPERTY OF OPTIMA ENGINEERING, P.A. ANY REPRODUCTION, ALTERATION, OR USE FOR OTHER THAN THE INTENDED PROJECT, WITHOUT THE WRITTEN CONSENT OF OPTIMA ENGINEERING, P.A. IS EXPRESSLY FORBIDDEN. COPYRIGHT © OPTIMA ENGINEERING P.A. 2015, ALL RIGHTS RESERVED.

OPTIMA #: 16-0056

OF

WTS PROJECT NO. SHEET

# REVISIONDATE

PHASE:
ISSUE DATE:

1 2 3 4 5 6

A
B

C
D

E

A
B

C
D

E

1 2 3 4 5 6

1604

AD
M

IS
SI

ON
S 

&
 V

IS
IT

OR
S 

CE
NT

ER

4'0' 8' 16' 32'

PLANTRUE

1927 South Tryon St., Suite 300, Charlotte NC 28203

Phone: 704-338-1292  ●  www.optimaengineering.com

North Carolina License Number   C-0914

150 Fayetteville St., Suite 520, Raleigh, NC  27601

1 HOUR FIRE BARRIER

REFER TO ARCHITECTURAL DRAWINGS FOR COMPLETE WALL

CONSTRUCTION AND RATING INFORMATION.

Un
iv

er
si

ty
 o

f N
or

th
 C

ar
ol

in
a 

- C
ha

rlo
tte

Ch
ar

lo
tte

 N
C,

 2
82

23

SC
O 

ID
#

 1
5-

12
63

2-
02

A

BID SET
AUGUST 24, 2017

08.24.2017

43

FP1.1

FIRE PROTECTION
PLAN  - 1ST FLOOR

01 ADDENDUM 0209.13.2017








	00 0001 - TABLE OF CONTENTS-R
	00J_FormofProposal
	01 2300 - ALTERNATES
	08 4113 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS
	Section 019113 - General (2)
	Section 220800 - Plumbing (2)
	Section 230800 - HVAC (2)
	Section 260800 - Electrical (2)

	Addendum 02_Sheet File
	avcc300
	C4.0-UTILITY PLAN_r1
	avcc400

	C4.1-SANITARY SEWER PLAN AND PROFILE_r1
	avcc410

	E0.2
	E1.1
	E1.3
	E2.1
	E3.1
	FP0.2
	Sheets and Views
	xFNOTE-FP0.2


	FP1.1
	Sheets and Views
	xFIRE-FP1.1


	M0.1
	M4.1
	M4.2
	C3.0-LAYOUT PLAN_r1
	avcc300



