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NTUA Headquarters Complex Office Building 
Fort Defiance, Arizona 
Dyron Murphy Architects Project No. 2015.05 
 
ADDENDUM No. 2 
November 4, 2016 

 
This addendum forms part of the Contract Documents and modifies the Bid Documents dated, October 6, 
2016, as noted below. All Bidders must acknowledge receipt of this Addendum in the space provided on 
the Bid Form.  Failure to do so may subject the Bidder to disqualification.  
 
 
BIDDER QUESTIONS: 
 
1. Per Specification Section 01 6000-2, section 3.02 Owner-Supplied Products, Subsection B Contractors 
Responsibilities. Call for Contractor to receive and unload, inspect, handle, store, install and finish, repair 
or replace Owner Furnished Items. Please provide a list of Owner Provided Items to quantify? Section 01 
1000 Summary, section 1.03 calls for movable cabinets, furnishings and small equipment. Please clarify 
and quantify?  
Delete Section 01 6000, 3.02, B. Items included in Section 01 1000, 1.03, A, 1-3, will be by Owner. 
 
2.  Per Specification 03 3000-3, section 1.04 E. Calls for LEED Submittal. Is this a LEED Project? Please 
clarify.  
Project is not going to be a LEED project. Disregard reference to LEED. 
 
3.  Please provide the Tax Rate for the Tribal Tax, 5%?  
The current Navajo Nation Tribal Tax is 5%. Bidder is responsible to confirm the current tax rate at time of 
bid. 
 
4.  Will a soil report be provided?  
Geotechnical Report has been provided as part of Addendum No. 01. 
 
5. When will the 12” off-site water line be available? Is there water to the site for construction use?  
The 12” water line upgrade is unknown at this time and will be determined by NTUA. It is anticipated that 
the line will be installed at the same time as the construction of the building. An existing 6” water line is 
available for connection for the new office building if the 12” has not been installed. 
Water for construction use needs to be obtained from the Navajo Nation Water Code Administration. 
Bidder/contractor is responsible to obtain and pay for required permits and associated costs. 
Bidder/contractor needs to contact the Navajo Nation Water Code Administration for nearest water source 
to be used.  
 
6. Reference sheet A002. Key Note 32 3100 C1 calls for steel fence.  Please provide a detail showing steel 
fencing.  
Ornamental steel fence details are to be per manufacturer noted in specification as basis of design. Refer 
to manufacturer for details and requirements for proper and correct installation. 
 
7. Sheet A002, keynote 32 3100 C2 calls for a cantilever steel gate. Please provide details.  
Cantilever steel gate to be per ornamental steel fence manufacturer noted in specifications as basis of 
design. 
 
8. Is there a roof on the Mechanical Enclosure shown on sheet A005 details E1 thru E6?  
The mechanical enclosure on the referenced details should not have a roof due to the air discharge by the 
mechanical equipment in the enclosure. 
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9. Reference Sheet A004 detail E5. On sheet A002 it shows a trellis. Please provide information?  
Refer to structural plan A6/S151 for trellis information and additional references for additional information. 
 
10.  Specs for the Column Cladding calls for Petersen, Pac-Clad PAC-2000F.  The Floor Plans indicate 
locations.  I have not seen any elevations of the various column wraps, nor details for them.  There appears 
to be both square wraps and rectangular wraps, but no sizes are given.  Nor am I able to determine  
heights required, other than to go by RCP heights at the various rooms.  Is there a column cladding 
schedule available? Or details showing overall depths, widths, and heights?  
Column covers are to be installed and details are per manufacturer. Refer to attached manufacturer detail. 
Heights of the column covers are to be 6” above the finished ceiling. Refer to the ceiling plan for heights 
required at each location. Widths are to be provided per manufacturer standard sizes required to conceal 
the column at each location. 
 
11. Is there any need for a Pre-action or any other type of gaseous suppression systems in the IT Server 
Room or any other rooms?  
A dry-pipe fire sprinkler system is required at the exterior stairways and the I.T Server Room (1113). 
 
12. Will any areas drop below 40 degrees and require a dry pipe system.  
A dry-pipe fire sprinkler system is required at the exterior stairways and the I.T Server Room (1113). 
 
13. There is not one manufacturer that meets the requirements that are on the specs for appliances. 1 
manufacturer has 2 of the items and another has the other items that meet the descriptions. Please advise if 
they can be mixed. From what I read they should all be one manufacturer.  
It is acceptable to have more than one manufacturer for appliances. 
 
14. The spec 11 3100 is requiring 5 and 10 year manufacturer warranties on residential appliances. I can 
get an extended warranty for 4 years, from the supplier, but the manufacturer will only warrant their 
product for 1 year.  Please confirm the warranty period.  
Warranty period for residential appliances to be per manufacturer on various components, minimum one-
year warranty period. 
 
15.  Please confirm that for the roller fabric shade system:    F.S. = manual and F.S. 2 = motorized? 
Roller Fabric Shades are to be manually operated as noted in specification section 12 2400. The FS and 
FS2 designation refers to two (2) different colors and “openness factor” to be selected by the Architect. 
 
16. The landscape sheets reference additional allowances (No dollar value listed) that are in addition to the 
two allowances in the specifications.   Plant allowances, Mainline Extension irrigation allowances.  Please 
clarify. 
The items noted in the landscape drawings are related and are to be included as part of the dollar amount 
listed for the Allowances noted in the specifications, drawings and Bid Form.  
 
 
DRAWING + SPECIFICATION CLARIFICATIONS: 
 
CIVIL: 
1.  Refer to civil addendum included herein. 

 Revised sheets: C100, C101, C102, C103, C104, C150, C200, C201, C202, C500, C510, 
C513, C514, C515. 

 Revised specification sections:  
o 09 9713 Coatings 
o 21 4123 Fire Protection Tank 
o 21 4123A Welded Steel Tanks 
o 21 4123B Bolted Steel Tanks 
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 Added specification section: 
o 26 4220 Cathodic Protection By Impressed Current 

 
FOOD SERVICE: 
1.  Refer to food service addendum included herein. 

 Revised exhaust hood information. 
 
MECHANICAL: 
1.  Refer to mechanical and plumbing addendum included herein. 

 Revised sheets: M003, M201a, M201c, M202a, M202b, M202c, M401. 
 Added Sheets: M501, M502 

 
ELECTRICAL: 
1.  Refer to electrical addendum included herein. 

 Added specification section: 26 4113 Lightning Protection. 
 Added general note 9 on sheet E401. 

 
 
 

END OF ADDENDUM NO.2 
 

 
 
Oscar Tovar, Project Manager 
Dyron Murphy Architects, P.C 
 
 
Attachments: 

1. Pac-Clad; PAC-2000F Column Cover manufacturer detail. 
2. Civil addendum. 
3. Food Service addendum. 
4. Mechanical addendum. 
5. Electrical addendum. 

 



WWW.PAC-CLAD.COM  
     800 PAC CLAD          800 722 7150

©2015-2016 Petersen Aluminum Corporation

PAC-2000F COLUMN COVERS

2000 COLUMN COVERS

Flush JointCaulk Joint Reveal Joint

.125 Aluminum

Rivnut Assembly

Petersen Aluminum’s line of column covers offers architects superior design 
flexibility for structural beam applications, both interior and exterior. Utilizing a 
wide range of materials, including aluminum in an unmatched range of standard 
and custom colors, anodized aluminum, aluminum composite, stainless steel 
and copper, Petersen can custom fabricate to meet the most demanding 
specifications.

The design of the PAC-2000F Flush Joint column covers allows for a clean, 
precise installation, revealing only a hairline joint. The column sections are 
assembled using a rivnut/keyhole system to provide a tight inconspicuous  
vertical seam.

The PAC-2000F square column covers can be fabricated to various widths. 
Please contact Petersen Aluminum for complete details regarding our fabrication 
flexibility and capabilities.

MATERIALS
ÝÝ .063 - .125 Aluminum

ÝÝ 4mm Composite Aluminum

ÝÝ 16 GA Stainless Steel
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November 3, 2016 
 
 
Oscar Tovar 
Sr. Project Manager 
Dyron Murphy Architects, P.C. 
4505 Montbel Place NE 
Albuquerque, NM 87107 
 
Re: NTUA HQ – Addendum 02 
  Responses to Comments 
 
CIVIL  

1. C101 There is a storm drain inlet that is not traffic rated, but is in the parking lot.  
Junction of 6” roof drain line and 8” SD.  
Response: The Keyed note has been changed from 2 to 4 to indicate that the inlet is 
to be traffic rated. (Refer to revised Sheet C101, Addendum 02).  
 

2. C104 Match line, Above Left drawing has note 15 pointing to what appears to be flat 
work at the detention pond.  Note 15 indicates it is a 24” inlet with pedestrian rated 
grate.  Please clarify.  
Response:  Note 15 has been changed to note 12 and the overflow drainage 
structure has been relocated (Refer to revised Sheet C104, Addendum 02). 
 

3. C202 keynote 20 indicates valves are to be installed on a 12” water main that is 
“proposed by others”.  Please verify that the valves will not be included with the 
“others” installation. 
Response:  Confirmed, the valve will not be included with the “others” installation. 

 
 
SPECIFICATIONS 
Questions from D&R (5) 
 

1. Specification (214123A-4, Sec. 3.03. 28) Cathodic Protection System: Per Section 
16642 can you provide a copy of this section as we are unable to find it in the current 
bid documents? 
Response:  The reference to section 16642 has been changed to Section 26 4220 
“Cathodic Protection”.   The specification is also provided with Addendum 02.  



Oscar Tovar 
Dyron Murphy Architects, P.C. 
November 3, 2016 
Page 2 
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2. Specification (214123-1, Sec. 2.01.H), Vent size base on inflow rate of 5OOGPM 
and equipped with a #16 stainless steel screen or finer. Specification (214123A-4, 
Sec. 3.03. 26), indicates vent to be design for air flow rate of 36 CFS. Specification 
(214123A-4, Sec. 3.03. 27), indicates roof vent to have a screen mesh of #24. 
Contract drawing C301 Fire storage tank volume note 2 indicates a fire flow volume 
of 1,500GPM. What should the vent be designed for inlet flow rate, outlet flow rate or 
the 36 CFS rate. What mesh size is acceptable #16 or finer or #24 mesh screen?  
Response:  Vent should be designed for 2000 gpm and #16 or finer stainless steel 
mesh screen.   

 
3. Specification (09 9713-1, 2,01, A, 3,) Tank Exterior Finnish- Urethane Series 74.  

Tnemec paint company make a urethane paint series 1074 as the original Series 74 
was discontinued several years ago. Is the 1074 an acceptable coating? 
Response:  Yes Specification (09 9713-1, 2,02, A,) Tank Interior. Paragraph 
following this heading indicate a coating system for the tank exterior and (09 9713-1, 
2,02, A, e) show a paint system per AWWA 0102 OCS -5-S.  Response:  Is this a 
typo as spec section (09 9713-1, 2.02, B,) reads as tank interior also but show and 
interior system components and a paint system per AWWA D1021CS -2-W?    
Response:  09 9713 Coatings, 2.02.A, change “Interior” to “Exterior”  

 
4.a Specification (214123-1, Sec. 1.01. A) This section provides for the furnishing and 

installing of the water storage tank for Fire Protection for the Chinle Justice Center.  
Is this a typo or is this spec section incorrect for this project? 
Response:  It is a typographical error; it should read NTUA Headquarters Complex.  

 
Questions from DMA 

4. Specification section 09 9713 Coatings. Section 2.02 Paint Systems, both A and B 
call for painting Tank Interior! Which system do you want us to use? 
Response:  09 9713 Coatings, 2.02.A, change “Interior” to “Exterior”  

 
Questions from Superior Tank    

1. Superior Tank Company Inc. would like to formally request an addendum to include 
a Factory Powder Coated steel tank as an approved alternative for the 180,000-
gallon fire suppression tank which is specified in the Navajo Tribal Utility Authority 
Head Quarters project in Fort Defiance, Arizona. 
Response:  Denied. We do not have any experience with powder coated steel tanks.   

 
Questions from Engineering America 
 
The following comments are: 

1. 1.03 Qualifications item D. and E. to be removed and replaced with: The tank 
manufacturer shall submit with bid that it is compliant with EPA AIS; steel sheets 
made from American steel. 
Response:  Denied. This is not required by the funding and would restrict the number 
of qualified bidders.   
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Dyron Murphy Architects, P.C. 
November 3, 2016 
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2. 1.06 Submittals item C. to be removed and replaced with: Tank Installer qualification 
including listing/references of 3 similar installations within the last 5 years in the state 
of Arizona. 
Response:  Denied. This is not required by the funding and would restrict the number 
of qualified bidders. 
 

3. 1.07 Coatings item 4.a. and 5.a.b. remove and replace CST Storage with: Tank 
Manufacture. 
Response:  Approved. Replace CST Storage with Tank Manufacturer. OK 

4. 1.09 Erection item A. Foundation 1. The tank foundation shall be Type 6, Concrete-
bottom with embedded steel base setting per AWWA D 103: the drawings and 
Welded Steel Tank Spec shows steel floor with concrete ring Foundation. Please 
allow the Glass Fused to Steel manufacturer to also being able to provide a Glass 
Steel Bolted Floor with concrete ring wall. 
Response: Approved, change specification section 1.09.A.1, to “The tank foundation 
shall be either: 

 Type 1, Steel-bottom tanks supported on ringwalls or 
 Type 6, Concrete bottom with embedded steel base setting per AWWA D103.” 
 

5. 1.09 Erection item F. Tank Manufacturer’s Warranty: Question, why does the Glass 
Fused to Steel Manufacture have to provide a 10-year warranty and the Welded 
Steel Installer only provides a 1 year? They both should be 10 years. 
Response:  Glass Fused bolted steel specification is changed to a 1-year warranty.  
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 


 


 


 



 


 


 


 

 

 

 

 


 

 


 


 


 


 
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 

 

MATCHLINE, SHEET C104

M
A

TC
H

LIN
E, SH

EET C
102

MATCHLINE, SHEET C103



ENGINEER

Sheet Number

Sequence of

S
he

et
 T

itl
e

D
 Y

 R
 O

 N
   

M
 U

 R
 P

 H
 Y

   
A

 R
 C

 H
 I 

T 
E 

C
 T

 S
,  

 P
. C

.

NTUA HQ COMPLEX
OFFICE BUILDING

FT. DEFIANCE, ARIZONA

100% CONSTRUCTION DOCUMENTS
OCTOBER 6, 2016

Revision Schedule
Revision
Number

Revision
Date

Revision
Description

123456

A

B

C

D

E

2011.021

DYRON MURPHY ARCHITECTS, P.C.

4505 Montbel Place NE,  Albuquerque, New Mexico  87107

www.bhinc.com                                   800.877.5332

1 11/3/16 ADD.02

C102

G
R

A
D

IN
G

 &
D

R
A

IN
A

G
E 

PL
A

N

 


 


 


 



 


 


 


 

 

 

 

 


 

 


 


 


 


 

 

 

 
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 


 


 


 



 


 


 


 
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 


 

 
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 


 


 


 


 


 




 




 


 


 



 





 






 





SHEET C201 SHEET C202

N.T.S.A1 TYPICAL POST INDICATOR VALVE
N.T.S.D6 REMOTE FIRE DEPARTMENT CONNECTION







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C201

U
TI

LI
TY

 P
LA

N

1. FIRE STORAGE TANK PER SHEETS C-301 AND C-302.

2. FIRE PUMP STATION PER SHEETS C-303 AND C-304

3. INSTALL 4" RPP BACKFLOW PREVENTER WITH HOT BOX ENCLOSURE
PER WS-26 AND WS-26a, SHEET C-252. COORDINATE WITH ELECTRICAL
FOR POWER

4. INSTALL ALTITUDE VALVE PER DETAIL WS-8, SHEET C-250,  AND
MODIFIED PER NOTES "FOR FIRE STORAGE TANK ALTITUDE VALVE
INSTALLATION ONLY" AS SHOWN ON SHEET C-250.

5. INSTALL 10" PRESSURE RELIEF LINE FROM DISCHARGE SIDE OF PUMP
(CONNECT TO FIRE PUMP BUILDING CONNECTION) TO INLET LINE OF
TANK WITH 4" X 4" TEE AND 10"X4" REDUCER.

6. INSTALL 4" 'WATER METER PER WS-8, SHEET C-250. MODIFY DETAIL BY
REMOVING 2" LOW FLOW BYPASS AND CLA-VAL.

7. INSTALL 6"x4" REDUCER WITH RESTRAINED JOINTS AND THRUST
BLOCKS PER WS-19, SHEET C-251.

8. INSTALL 10"x8" REDUCER WITH RESTRAINED JOINTS AND THRUST
BLOCKS PER WS-19, SHEET C-251.

1. CONNECT TO EXISTING WATERLINE. INSTALL 1- 12"X12"X6" MJ, DI,
TEE, SSB350 WITH MEGA-LUGS AND THRUST BLOCKS PER WS-19,
SHEET C-251. INSTALL A MIN OF 2- MJ GATE VALVES PER WS-14,
SHEET C-251;   1- 12" GV ON THE MAIN  AND 1 - 6" GV ON THE BRANCH.

2. INSTALL 1 - 6"x6"x3" TEE, 1 - 3" GATE VALVE, 1 - 3" WATER SERVICE, 1 -
2" WATER METER. INSTALL 3" DOMESTIC SERVICE TO WITHIN 5' OF
BUILDING; SEE PLUMBING PLAN FOR CONTINUATION.

3. NOT USED.

4. INSTALL 1- 8"X8"X6" MJ, DI, TEE, SSB 350 WITH MEGA-LUGS AND
THRUST BLOCKS PER WS-19, SHEET C-251. INSTALL GATE VALVES
PER WS-14, SHEET C-251; 1- 8" GV ON THE MAIN  AND   1 - 6" GV ON
THE 6" BRANCH.

5. INSTALL FIRE HYDRANT COMPLETE PER WS-12, SHEET C-250, OMIT
GUARD AND POSTS.

6. INSTALL 1- 8"X8"X8" MJ, DI, TEE, SSB350 WITH MEGA-LUGS AND
THRUST BLOCKS PER WS-19, SHEET C-251. INSTALL 2 - MJ GATE
VALVES PER WS-14, SHEET C-251; 1- 8" GV ON THE MAIN  AND   1 - 8"
GV ON THE BRANCH.

7. INSTALL WATERLINE CAP (MJ,DI, SSB 350) WITH MEGA LUGS &
THRUST BLOCKS PER WS-19, SHEET C-251, SIZE PER PLAN.

8. INSTALL 6" FIRE PROTECTION LINE TO WITHIN 5' OF BUILDING. SEE
PLUMBING PLANS FOR CONTINUATION.

9. INSTALL POST INDICATOR VALVE PER DETAIL A1, SHEET C-200.

10. NOT USED.

11. INSTALL 90° MJ, DI,  BEND SSB 350 WITH MEGA LUGS AND THRUST
BLOCKS PER WS-19, SHEET C-251, SIZE PER PLAN.

12. INSTALL 45° MJ, DI,  BEND SSB 350 WITH MEGA LUGS AND THRUST
BLOCKS PER WS-19, SHEET C-251, SIZE PER PLAN.

13. NOT USED.

14. INSTALL 8"x8"x10" TEE WITH RESTRAINED JOINTS.

15. INSTALL 6"x6"x6" MJ, DI, TEE, SSB 350 WITH MEGA-LUGS AND THRUST
BLOCKS PER WS-19, SHEET C-251. INSTALL A MIN. OF 2 - MJ GATE
VALVES PER WS-14, SHEET C-251; 1- 6" GV ON THE MAIN  AND   1 - 6"
GV ON THE BRANCH.

16. INSTALL REMOTE FIRE DEPARTMENT CONNECTION TO WITHIN 5' OF
BUILDING PER DETAIL D6, SHEET C-200.  SEE PLUMBING PLANS FOR
CONTINUATION.

17. INSTALL FIRE LINE PIPE W/ RADIUS 485.00'; DEFLECT PER
MANUFACTURERS SPECIFICATIONS.

18. INSTALL 6" MJ GATE VALVE PER WS-14, SHEET C-251.

19. INSTALL 4" MJ GATE VALVE PER WS-14, SHEET C-251.

20. INSTALL 12" MJ GATE VALVE PER WS-14, SHEET C-251.

21. DIP DOMESTIC LINE UNDER FIRE LINE/SANITARY SEWER.

22. INSTALL  8" MJ GATE VALVE PER WS-14. SHEET C-251.

23. INSTALL FIRE HYDRANT COMPLETE (INCLUDING GUARDS AND
POSTS) PER WS-12, SHEET C-251.

24. INSTALL 10"x10"x6" TEE W/ RESTRAINED JOINTS.

25. INSTALL 4"x4"x4" TEE WITH RESTRAINED JOINTS.

26. INSTALL  1 - 6"x6"x3" TEE, 1 - 3" GATE VALVE, 1 - 3" WATER SERVICE.

27. INSTALL VERTICAL 45° BENDS WITH RESTRAINED JOINTS TO DIP
WATER LINE / FIRE LINE UNDER STORM DRAIN TO MAINTAIN A 2'
VERTICAL CLEARANCE BETWEEN WATER AND STORM.

28. SEE SHEET C301 FOR CONTINUATION.

29. INSTALL 8"x8"x6" TEE W/ RESTRAINED JOINTS.

1. CONNECT TO EXISTING SANITARY SEWER MANHOLE PER WWS-3. SHEET
C-253.  CONTRACTOR SHALL CHECK INVERTS AND NOTIFY ENGINEER OF
ANY DISCREPANCIES.

2. INSTALL 4' SANITARY MANHOLE PER WWS-4, SHEET C-253, TRAFFIC
RATED FOR H-20 LOADING.

3. NOT USED.

4. NOT USED.

5. INSTALL 6" SANITARY SERVICE TO WITHIN 5' OF BUILDING. SEE
PLUMBING PLANS FOR CONTINUATION.

6. CAP SANITARY LINE FOR FUTURE CONNECTION.

7. INSTALL 6" SANITARY DOUBLE CLEANOUT PER WWS-12, SHEET C-254.
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1. FIRE STORAGE TANK PER SHEETS C-301 AND C-302.

2. FIRE PUMP STATION PER SHEETS C-303 AND C-304

3. INSTALL 4" RPP BACKFLOW PREVENTER WITH HOT BOX ENCLOSURE
PER WS-26 AND WS-26a, SHEET C-252. COORDINATE WITH ELECTRICAL
FOR POWER

4. INSTALL ALTITUDE VALVE PER DETAIL WS-8, SHEET C-250,  AND
MODIFIED PER NOTES "FOR FIRE STORAGE TANK ALTITUDE VALVE
INSTALLATION ONLY" AS SHOWN ON SHEET C-250.

5. INSTALL 10" PRESSURE RELIEF LINE FROM DISCHARGE SIDE OF PUMP
(CONNECT TO FIRE PUMP BUILDING CONNECTION) TO INLET LINE OF
TANK WITH 4" X 4" TEE AND 10"X4" REDUCER.

6. INSTALL 4" 'WATER METER PER WS-8, SHEET C-250. MODIFY DETAIL BY
REMOVING 2" LOW FLOW BYPASS AND CLA-VAL.

7. INSTALL 6"x4" REDUCER WITH RESTRAINED JOINTS AND THRUST
BLOCKS PER WS-19, SHEET C-251.

8. INSTALL 10"x8" REDUCER WITH RESTRAINED JOINTS AND THRUST
BLOCKS PER WS-19, SHEET C-251.

1. CONNECT TO EXISTING WATERLINE. INSTALL 1- 12"X12"X6" MJ, DI,
TEE, SSB350 WITH MEGA-LUGS AND THRUST BLOCKS PER WS-19,
SHEET C-251. INSTALL A MIN OF 2- MJ GATE VALVES PER WS-14,
SHEET C-251;   1- 12" GV ON THE MAIN  AND 1 - 6" GV ON THE BRANCH.

2. INSTALL 1 - 6"x6"x3" TEE, 1 - 3" GATE VALVE, 1 - 3" WATER SERVICE, 1 -
2" WATER METER. INSTALL 3" DOMESTIC SERVICE TO WITHIN 5' OF
BUILDING; SEE PLUMBING PLAN FOR CONTINUATION.

3. NOT USED.

4. INSTALL 1- 8"X8"X6" MJ, DI, TEE, SSB 350 WITH MEGA-LUGS AND
THRUST BLOCKS PER WS-19, SHEET C-251. INSTALL GATE VALVES
PER WS-14, SHEET C-251; 1- 8" GV ON THE MAIN  AND   1 - 6" GV ON
THE 6" BRANCH.

5. INSTALL FIRE HYDRANT COMPLETE PER WS-12, SHEET C-250, OMIT
GUARD AND POSTS.

6. INSTALL 1- 8"X8"X8" MJ, DI, TEE, SSB350 WITH MEGA-LUGS AND
THRUST BLOCKS PER WS-19, SHEET C-251. INSTALL 2 - MJ GATE
VALVES PER WS-14, SHEET C-251; 1- 8" GV ON THE MAIN  AND   1 - 8"
GV ON THE BRANCH.

7. INSTALL WATERLINE CAP (MJ,DI, SSB 350) WITH MEGA LUGS &
THRUST BLOCKS PER WS-19, SHEET C-251, SIZE PER PLAN.

8. INSTALL 6" FIRE PROTECTION LINE TO WITHIN 5' OF BUILDING. SEE
PLUMBING PLANS FOR CONTINUATION.

9. INSTALL POST INDICATOR VALVE PER DETAIL A1, SHEET C-200.

10. NOT USED.

11. INSTALL 90° MJ, DI,  BEND SSB 350 WITH MEGA LUGS AND THRUST
BLOCKS PER WS-19, SHEET C-251, SIZE PER PLAN.

12. INSTALL 45° MJ, DI,  BEND SSB 350 WITH MEGA LUGS AND THRUST
BLOCKS PER WS-19, SHEET C-251, SIZE PER PLAN.

13. NOT USED.

14. INSTALL 8"x8"x10" TEE WITH RESTRAINED JOINTS.

15. INSTALL 6"x6"x6" MJ, DI, TEE, SSB 350 WITH MEGA-LUGS AND THRUST
BLOCKS PER WS-19, SHEET C-251. INSTALL A MIN. OF 2 - MJ GATE
VALVES PER WS-14, SHEET C-251; 1- 6" GV ON THE MAIN  AND   1 - 6"
GV ON THE BRANCH.

16. INSTALL REMOTE FIRE DEPARTMENT CONNECTION TO WITHIN 5' OF
BUILDING PER DETAIL D6, SHEET C-200.  SEE PLUMBING PLANS FOR
CONTINUATION.

17. INSTALL FIRE LINE PIPE W/ RADIUS 485.00'; DEFLECT PER
MANUFACTURERS SPECIFICATIONS.

18. INSTALL 6" MJ GATE VALVE PER WS-14, SHEET C-251.

19. INSTALL 4" MJ GATE VALVE PER WS-14, SHEET C-251.

20. INSTALL 12" MJ GATE VALVE PER WS-14, SHEET C-251.

21. DIP DOMESTIC LINE UNDER FIRE LINE/SANITARY SEWER.

22. INSTALL  8" MJ GATE VALVE PER WS-14. SHEET C-251.

23. INSTALL FIRE HYDRANT COMPLETE (INCLUDING GUARDS AND
POSTS) PER WS-12, SHEET C-251.

24. INSTALL 10"x10"x6" TEE W/ RESTRAINED JOINTS.

25. INSTALL 4"x4"x4" TEE WITH RESTRAINED JOINTS.

26. INSTALL  1 - 6"x6"x3" TEE, 1 - 3" GATE VALVE, 1 - 3" WATER SERVICE.

27. INSTALL VERTICAL 45° BENDS WITH RESTRAINED JOINTS TO DIP
WATER LINE / FIRE LINE UNDER STORM DRAIN TO MAINTAIN A 2'
VERTICAL CLEARANCE BETWEEN WATER AND STORM.

28. SEE SHEET C301 FOR CONTINUATION.

29. INSTALL 8"x8"x6" TEE W/ RESTRAINED JOINTS.

1. CONNECT TO EXISTING SANITARY SEWER MANHOLE PER WWS-3. SHEET
C-253.  CONTRACTOR SHALL CHECK INVERTS AND NOTIFY ENGINEER OF
ANY DISCREPANCIES.

2. INSTALL 4' SANITARY MANHOLE PER WWS-4, SHEET C-253, TRAFFIC
RATED FOR H-20 LOADING.

3. NOT USED.

4. NOT USED.

5. INSTALL 6" SANITARY SERVICE TO WITHIN 5' OF BUILDING. SEE
PLUMBING PLANS FOR CONTINUATION.

6. CAP SANITARY LINE FOR FUTURE CONNECTION.

7. INSTALL 6" SANITARY DOUBLE CLEANOUT PER WWS-12, SHEET C-254.
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TITLE SHEET
C501

OVERALL PAVING PLAN
C504

DEMOLITION PLAN BOP - STA. 19+50
DEMOLITION PLAN STA 19+50 - STA 29+50

STA 29+50 - STA 39+50
C508
C509 PAVING PLAN
C510 PAVING PLAN STA 19+50 - STA 29+50

C515 STRIPING AND SIGNING PLAN
STRIPING AND SIGNING PLAN

C500
SURVEY CONTROL SHEET

C503
TYPICAL SECTIONS

C505
C506
C507 DEMOLITION PLAN

DEMOLITION PLAN STA 39+50 - EOP
BOP - STA 19+50

C511 PAVING PLAN STA 29+50 - STA 39+50
C512 PAVING PLAN STA 39+50 - EOP
C513 STRIPING AND SIGNING PLAN BOP - STA 19+50
C514 STRIPING AND SIGNING PLAN STA 19+50 - STA 29+50.00

STA 29+50 - STA 39+50
C516 STA 39+50 - EOP

C502 NTUA OFFICE SITE PLAN (FOR INFORMATION ONLY)
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SECTION 09 9713 
COATINGS 

PART 1 GENERAL 
1.01 SCOPE 

A. Interior and exterior coatings of steel water reservoirs.\ 
B. Coating of exposed piping. 
C. All testing. 

1.02 REFERENCES 
A. Steel Structures Painting Council, “Steel Structures Painting Manual Vol. 2: SSPC 

Specifications”. 
B. American Standard Scheme for the Identification of Piping Systems, Standard A13_1. 
C. National Sanitation Foundation: NSF Specifications. 
D. AWWA D102-97: Coating Steel Water Storage Tanks 

 RELATED SECTIONS 
A. 21 41 23A Welded Steel Water Storage Tank 

1.03 SUBMITTAL DATA  
A. Submittals shall be made in accordance with Section 01 3000 Administrative Requirements of 

the Project Manual. 
B. Manufacturer’s product – specific application instructions. 
C. Schedule of products to be used and mil thickness to be applied in accordance with 

manufacturer’s recommendations. 
D. Manufacturer’s standard color selection chart. 

1.04 DELIVERY AND HANDLING  
A. Materials shall be brought to the site in the original sealed containers. 
B. Containers shall be opened or used only after Owner’s or Engineer’s inspection of contents. 

PART 2 PRODUCTS 
2.01 ACCEPTABLE MANUFACTURERS 

A. Tnemec:  
1. Tank Interior – Pota-pox Series 20  
2. Tank Exterior Primer -  Series 66  
3. Tank Exterior Finish - Urethane Series 74 
4. Piping Series N69 Hi Build Epoxoline II 

B. Engineer – approved equivalent 
2.02 PAINT SYSTEMS 

A. Tank Exterior: 
a. Three coats consisting of two coats of hi-build epoxy-polymide and a top coat of semi-

gloss aliphatic polyurethane. 
b. Materials:  

i. The first and intermediate coats shall be a two-component epoxy coating in 
accordance with MIL-P-24441, tinted to match finish color. 

ii. Finish coat shall be two-component semi-gloss aliphatic polyurethane in 
accordance with SSPC PS Guide 17.00 Type V of the special color chosen by 
the Owner. 

c. Thickness: dry film thickness, in mils of the paint shall be: 
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i. 1st and Intermediate coats: 4.0 - 5.0 per coat 
ii. Finish coat: 2.5 - 3.5 
iii. Total system: 8.0 - 12.0 

d. Color: selected by Owner from paint system manufacturing standard colors 
e. AWWA Point System Designation: OCS-5-S 

B. Tank Interior: 
a. Used for any surfaces in contact with water or exposed to water vapor 
b. Three coat, two component, catalyzed epoxy-polymide paint system 
c. Color: white 
d. Materials: 

i. Suitable for potable water service, evaluated for long-term fresh water 
resistance and demonstrated satisfactory service in fresh water for at least 18 
months; approved by NSF for potable water use. 

ii. The materials shall consist of: 
1. Paint 1: a three coat system in accordance with DID-C-24654, including 

a contrasting primer. 
2. Paint 2: a three coat system of non-coal tar containing two component 

epoxy material in accordance with ANSI/AWWA C210, including a 
primer and two finish coats or three coats of the same epoxy coating 
without the use of a separate primer. 

3. Paint 3: an equivalent system for which documentation consisting of 
test data, service history and toxicological information have been 
provided by the manufacturer. 

iii. Packaging: packaged in containers of suitable size so that one container of 
each component is used in mixing the paint to the proper proportions. 

e. Thickness: the dry film thickness, in mils of the paint shall be: 
i. Primer: 3.0 - 5.0 
ii. Finish coats: 4.0 – 6.0 per coat 
iii. Total system: 11.0 – 15.0 

f. AWWA Paint System Designation: ICS-2-W 
C. Piping: 

a.  First coat:  4.0 to 6.0 dry mils. 
b. Second coat:  4.0 to 6.0 dry mils. 
c. Total minimum dry film thickness shall be 8.0 mils. 

PART 3 EXECUTION 
2.01 SURFACE PREPARATION 

A. Inside Surfaces: 
a. New Tank: 

i. The interior surfaces of new tanks shall be cleaned by SSPC-SP10, “Near 
White Blast Cleaning”. 

ii. All mill scale and rust shall be removed. 
B. Outside Surfaces: 

a. New Tank: 
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i. For new tanks, exterior surfaces shall be cleaned by either SSPC-SP6, 
“Commercial Blast Cleaning”. 

ii. All mill scale and rust shall be removed. 
2.02 FIELD WELDS AND ABRASIONS 

A. All weld areas and all areas on which the shop paint has been damaged shall be cleaned after 
field welding in completed. 

B. Outside surfaces: exterior surfaces shall be cleaned by SSPC-SP6, “Commercial Blast 
Cleaning” except that CCPC-SP3, “Power Tool Cleaning” may be used when this is a 
satisfactory method of surface preparation for the primer to be applied. 

C. Inside surfaces: interior surfaces shall be cleaned by SSPC-SP10, “Near White Blast Cleaning”. 
2.03 APPLICATION 

A. The requirements of SSPC-PA1 shall be followed with regard to storage of paint and thinner, 
mixing, thinning, painting contact surfaces, application of shop and field paint and drying of 
painted steel. 

B. Timing of Application 
1. Paint materials shall be applied immediately after surface preparation (and wash priming 

when required), before any surface rusting occurs or any dust or soil has accumulated. 
2. Shop-applied prime coats may be applied by any method that attains an acceptable 

coating. 
3. Field priming shall be performed by brushing or spraying for the inside surfaces and by 

brushing milling or spraying for the outside surfaces. 
4. When plates have been shop primed, all weld areas on which shop primer has been 

damaged shall be cleaned again in the field and primed with the same primer, applied to 
the same dry film thickness as the shop coat. 

C. Outside and Inside Surface Painting: 
1. Outside surfaces shall be painted by spraying or rolling. 
2. Inside surfaces shall be painted by spraying. 
3. Conventional spraying, airless spraying and hot spraying are acceptable methods. 

D. Interior Coating Standard: 
1. The interior coating, up to the high water line, shall be applied to give a “pinhole-free” 

surface over the entire interior tank surface, as defined by NACE Standard RP0188-88. 
2. The term “pinhole-free” means absolutely continuous. 

E. Coating System Application on Other Surfaces: 
1. Brush- apply one coat of the interior coating system at all of the tank’s welded 

connections, edges and inside angles. 
2. This “striped” application shall be in addition to the millage specified and shall be 

performed prior to the first spray application of the coating system. 
2.04 TESTING 

A. Film Thickness: 
1. Paint film thickness shall be verified by measuring the wet film thickness of each coat as 

it is applied and the dry film thickness of the entire system. 
2. When film thicknesses are indicated without an indicated tolerance, the allowable gauge 

tolerance shall be twice the indicated accuracy of the measurement; that is, for a 
measurement with an indicated accuracy of +/- 0.25 mil, the allowable tolerance is +/- 
0.5 mil. 

B. Wet Film Thickness: 
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1. The wet film thickness shall be measured with a gauge that will measure the wet film 
thickness within an accuracy of +/-  0.5 mil. 

2. A wet film thickness measurement shall be made for each 100 sq. ft. of surface painted. 
C. Dry Film Thickness: 

1. The dry film thickness shall be measured in accordance with SSPC-PA2 with a 
magnetic gauge that will measure the dry film thickness within an accuracy of +/- 0.25 
mil. 

2. As many dry film thickness measurements as are feasible shall be made so that there is 
approximately on measurement for each 100 sq. ft. of surface painted. 

3. If an Owner’s representative is present at the site, the dry film thickness measurements 
shall be made while surfaces are accessible at locations selected by the Owner’s 
representative. 

4. Extensive re-rigging after paint has dried so dry film thickness measurements can be 
made is not required, provided that: 

a. The number of measurements made is equivalent to one for each 100 sq. ft. of 
surface painted. 

b. The location of the measurements is reasonably distributed. 
c. All measurements taken meet or exceed the specified minimum dry film 

thickness. 
5. Additional coats shall be applied in order to attain the minimum dry film thickness 

specified for the painted system. 
D. Testing Inside Surfaces: 

1. For the inside paint system, 100% of the painted surfaces below the overflow shall be 
tested with a wet-sponge, low voltage holiday detector after the paint has cured to the 
extent recommended by paint manufacturer. 

2. The sponge shall be kept saturated with an electrolyte (5% NaCl) and a surfactant (2% 
household detergent). 

3. During testing the wet sponge shall be kept in continuous contact with the painted 
surface. 

4. Locations where holidays are detected shall be marked for repair and retested after 
repairs have been completed. 

2.05 COATINGS CERTIFICATION 
A. Interior and exterior coatings shall be certified by an independent NACE certified inspector and 

accredited by the National Association of Corrosion Engineers (NACE) and acceptable to the 
Owner. 

B. NACE Certified Coating Inspector Obligations: 
1. The NACE certified coatings inspector shall make all required site inspections and tests 

at the tank fabrication shop and the project site in order that he may certify the coatings 
system was constructed in compliance with the coating manufacturer’s 
recommendations, this specification, and the applicable standards referenced herein. 

2. Tests performed at the project site will be scheduled in order that the owners 
representative on the project is present during all testing. 

C. Test Report: 
1. A test report shall be prepared and submitted to the Owner at the conclusion of dry film 

thickness and indicating: 
a. The film thickness gauge used 
b. The locations where tests were made. 
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c. The dry film thickness at each location. 
d. The name of the person making the tests. 
e. The names of the persons who are representing the Contractor and the Owner 

and who are witnessing the test. 
2. The test report shall be certified by the NACE certified coating inspector, indicating 

compliance with this specification. 
3. The report will also include the dates and times of inspections made at the tank fabrication 

site for surface preparation. 
PART 4   
MEASUREMENT AND PAYMENT 

A. Payment for the work of this section shall be part of the work of Section 21 41 23B and/or 
exposed piping assemblies shown on the Drawings.  Payment shall include coating testing and 
inspection and eleven month anniversary inspection. 

END OF SECTION 
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SECTION 21 41 23 
WATER STORAGE TANK FOR FIRE PROTECTION 

PART 1  GENERAL 
1.01 SCOPE 

A. This Section provides for the furnishing and installing of the water storage tank for Fire 
Protection for the NTUA Headquarters Complex. 

B. The Contractor has the option to provide either a welded steel storage tank per AWWA D100 or 
a bolted steel water storage tank per AWWA D103. 

C. Work Included 
1. Storage tank with dimensions shown on the plans. 
2. Tank foundation. 
3. All water pipe and fittings inside tank, supply and suction water pipe connection at outside of 

tank. 
4. Tank appurtenances as listed in this section. 
5. Fittings, valves and other piping appurtenances. 
6. Tank coating, priming and insulating. 
7. Electric heating system. 
8. Altitude valve for tank level control. 

1.02 RELATED WORK 
A. Section 01 3000 – Administrative Requirements 
B. Section 01 7800  – Closeout Submittals 
C. Section 21 41 23A Welded Steel Water Storage Tank 
D. Section 21 41 23B Bolted Steel Water Storage Tank 
E. Section 09 97 13 Coatings For Steel Tank 

1.03 REFERENCES 
A. The most recent editions of the publications listed in the following text form a part of the 

specification to the extent referenced. The publications are referred to by the following 
abbreviation: 
1. ANSI/AWWA D100 – Welded Steel Tank for Water Storage. 
2. ANSI/AWWA D103 – Standard for Factory Coated Bolted Steel Tanks. 
3. NFPA 22 – Water Tanks for Private Fire Protection. 
4. ANSI/AWWA D102 – Painting Steel Water Storage Tanks. 
5. SSPC – Steel Structures Painting Manual, Volume 2, Systems and Specifications. 
6. ASTM B209 – Aluminum and Aluminum-Alloy Sheet and Plate. 
7. ASTM D220 – Pictorial Surface Preparation Standards for Painting Steel Surfaces. 

B. Geotechnical Engineering Report, Navajo Nation Justice Center, Chinle, Arizona, dated March 
30, 2011, with Addenda.  

1.04 SUBMITTALS 
A. Product Data: 

1. Product Data 
a. Altitude valve 
b. Gate valves 
c. Water meter 
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d. Vaults 
B. Shop Drawings: 

1. Include dimensioned tank fabrication drawings indicating all appurtenances with 
necessary plan and elevation views. 

2. Include engineering calculations for tank and foundation by registered professional 
engineer in the State of Arizona. 

3. Include tank foundation engineering calculations, construction geometry and sections, 
and materials of construction.  

4. Include the following tank finish data: 
a. Manufacturer’s standard product data, performance characteristics and material safety 

data sheet for each primer and finish coating. 
b. List of materials to be used under this section. 
c. Manufacturer’s literature and written instructions for surface preparation, mixing and 

application of each primer and finish coating. 
d. Exception to or deviations from specified requirements, if any, and reasons for same. 

5. Tank heating system including power requirements, location of tank penetrations, parts 
list and heat loss calculations. 

6. Tank insulation installation drawings and product sample. 
C. Field Samples:  Duplicate samples of each type of paint proposed, approximately 3” x 6” on 

suitable material, representing finished Work as closely as possible. Label each sample and 
designate stage of finish. 

D. Tank inspection report 
E. Tank manufacturer qualifications including listing of 3similar installations within the last 5 years. 
F. Operations and Maintenance manuals, per Section 01 7800,  for the following: 

1. Altitude valve 
2. Water meter 
3 Tank insulation 
4. Tank heater 
5. Water storage tank inspection and testing recommendations, including water temperature, 

per NFPA 25. 
G. Benchstock 1% of the total liters of exterior paint onsite for future. 

1.05 DELIVERY AND STORAGE 
A. Deliver water storage tank system components and parts to the job site and handle and store in 

such a manner as to prevent permanent distortion of any part or other damages affecting 
structural, mechanical or electrical integrity.  

B. Replace damaged items that cannot be restored to “as new” condition by the Contractor at no 
additional cost. 

C. Store all items which would suffer operational degradation by exposure to the ambient 
atmosphere off the ground, in a well-drained location, protected from the weather and 
accessible for inspection and handling. 

PART 2 – PRODUCTS 
2.01 TANK ACCESSORIES 

Except as stipulated herein, provide tank accessories of the kind and construction specified in the 
2008 edition of NFPA 22. 
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A. Ladders:  Provide fixed ladders on the inside and outside of the tank meeting the 
requirements of AWWA and OSHA. Safety cages shall be provided. The interior ladder shall 
be treated to resist corrosion and rusting (29CFR 1910.27(b)(7)(i)). 

B. Access Manways:  Provide two circular manways, 30 inches in diameter in the tank shell at 
locations shown on the drawings. Provide manholes with gasketed and bolted covers with 
manhole cover davit.  

C. Inlet Pipes:  Provide a 4 standard weight steel inlet pipe, sized per the Drawings. The inlet 
shall terminate inside the tank as shown on the drawings.  

D. Outlet Pipe:  Provide a standard weight steel outlet pipe, sized per the Drawings, with anti-
vortex plate and baffles. Extend the outlet pipe overflow pipe, sized per the Drawings, outside 
the tank wall and terminate with a flange.  

E. Overflow Pipe:  Provide standard steel weight overflow pipe. The overflow pipe shall consist 
of standard weight steel pipe, supported by brackets from the exterior side of the tank shell, 
and shall be provided with an insect screen. The minimum metal thickness for the overflow 
pipe shall be 7mm. Provide a weir box at the upper end with an overflow elevation as shown 
on the plans. 

F. Drain:  Provide a drain pipe, sized per the drawings, complete with gate valve, box and cover, 
as shown on the drawings. 

G. Roof Manway:  Provide one lockable, rainproof roof manway.  
H. Vent:  Provide at the apex of the roof, a vent capable of venting air in and out of the tank 

based on an inflow water rate of 2,000 gpm. Equip the vent with insect-proof stainless steel 
screen (#16 mesh or finer). 

I. Level Indicator:  Provide a standard type level indicator-gage with guided float. Provide 
stainless steel cable. Locate indicator near the tank ladder. 

J. Altitude Valve:  Provide an altitude valve on the tank fill line as shown. The altitude valve shall 
be equal to Cla-Val 210-01. A reservoir sensing line shall be installed from the valve to the 
tank. The altitude valve shall be a hydraulically-operated, pilot controlled, diaphragm-
actuated, modified globe valve. 

K. Electric Heating Element, Thermostat, and Thermometer Inlets:  Provide tank penetrations for 
the flange heater and appurtenances, per the requirements of this section. 

L. Provide Lightening Protection per NFPA 780, Section 4.4. 
2.02 DESIGN CRITERIA 

A. Usable Capacity – 180,000 gallons 
B. Dimensions – as shown on Drawings 
C. Seismic Use Group IV (Fire Suppression Facility) 
D. Site Class Per Geotechnical Report 
E. Lowest, one-day mean ambient temperature - 20 degrees F  

2.03 TANK FOUNDATION 
A. Tank foundation shall be designed and provided as specified in either Section 21 43 23A or 

21 43 23B. 
2.03 PAINTING, COATING AND INSULATING 

A. Delivery and Storage 
1. Deliver all materials to the job site in original, new and unopened containers bearing 

manufacturer’s name and label, coating type, stock number, date of manufacture, contents 
by volume for major constituents, thinning and application instructions, and color number 
and name. Provide a dated receipt for materials purchased for The Owner’s representative’s 
approval. Do not use materials until The Owner’s representative has inspected contents and 
obtained data from information on container labels. 
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2. Store materials in weather resistant enclosed structures and protect from extreme 
temperatures. Flammable materials shall be stored in accordance with state and local 
codes. Remove materials exceeding storage life recommended by the manufacturer from 
the site. 

B. Spare Supplies:  Provide one unopened gallon container of each color and type of paint and 
each type of solvent and thinner required by the specification to the owner’s representative. 

C.  Tank Insulation System: 
1. Insultherm, Inc. or an approved equal. 

Insultherm, Inc. 
P.O. Box 311 
La Porte, Texas 77572-0311 
(281) 470-8442 

2. Wall Panel System: 
3. Panels:  Provide prefabricated vertical standing seam wall panel system in accordance with 

ASTM 8209, 3105-H14, or 1100-H14, embossed with polyester coil coating, in color 
approved by owner. Panels shall be aluminum, 1mm thick by 600mm wide by height of tank 
sidewall. 

4. Insulation:  Manufacturer’s standard 40mm thick polyisocyanurate foam with a foil vapor 
barrier on both sides, laminated to panels with adhesive. 

5. Adhesive:  Manufacturer’s standard, non-flammable contact type. 
6. Attachments: 
7. Cables: 7mm o.d. stainless steel cables. 
8. Turnbuckles:  10mm x 150mm take-up galvanized steel turnbuckles and copper nicopress 

sleeves. 
9. Straps: Manufacturer’s standard 13mm wide x 0.5mm thick stainless steel. 
10. Roof Panel System: 
11. Panels:  Provide stucco embossed aluminum weather barrier, 1mm think by 600mm wide 

seam-to-seam, extended from side to center in radial fashion using double folded seam 
system:  finish shall be polyester coil coated, in color approved by owner. 

12. Insulation:  Manufacturer’s standard 40mm thick polyisocyanurate board with foil facing on 
both sides. 

13. Miscellaneous materials: 
14. Bars:  10mm mild steel round bars, furnished by tank builder. 
15. Straps:  7mm wide by 0.5mm thick stainless steel. 
16. Extrusion:  10mm by 175mm by 3mm thick aluminum. 
17. Bolts:  7mm by 10mm stainless steel. 
18. Angle Clips:  Manufacturer’s standard 10mm x 150mm x 50mm wide x 5mm thick carbon 

steel. 
2.04 ELECTRIC HEATING SYSTEM 

A. Provide an automatic electric heating system for the tank. The design of the heating system 
shall be coordinated with the design of the insulation system to meet the requirements of 
NFPA 22. The complete package will consist of the following items as indicated on the 
drawings:  

1. Flange heater, 60kW, 480V/3 phase NEMA I alloy sheath immersion heating elements with 
50 mm brass screw plugs. Elements to be mounted at 765 mm above finished floor of tank. 
The element must be removable without draining the tank. 
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2. Control panel to be mounted on the flange.  
3. One (1) 0EF – 160EF, mercury filled, aluminum cased, thermometer with heavy glass front. 

Provide temperature graduation scale for thermometer of not more than 2°F. Provide 
adjustable joint separable socket assembly for mounting thermometer stem into storage 
tank.  

4. All O-rings, gaskets, sealers, nuts, bolts, etc. required to secure the elements, thermostats, 
and thermometer rigidly to the tank shell. 

2.05 ELECTRIC HEATING SYSTEM CONTROLS 
A. Provide controls for electric heating system per control manufacturer’s recommendations. 

Provide complete with all appurtenances to operate the electric water heating system of the 
tank as follows: 
1. Thermostat to start element operations when water temperature in tank reaches 42 °F. 
2. Thermostat to stop element operations when water temperature in tank reaches 47°F. 
3. Thermometer to be mounted at 36 inches above finished floor of tank. 

B. Provide NPT threaded coupling for each sensor and thermometer to be installed by tank 
manufacturer. Coordinate exact size of each fitting to accommodate sensor wells, etc. 

C. Coordinate with electrical contractor to achieve operating system. 
2.06 TANK IDENTIFICATION PLATE 

A. Provide permanently mounted engraved identification plate with the following information: 
1. Design capacity of tank. 
2. Manufacturer’s name and project number. 
3. Height and diameter of tank. 
4. Date of construction. 
5. Mount identification plate on side wall of tank approximately 2 m above the tank floor. 

B. PART 3  EXECUTION 
3.01 TANK CONSTRUCTION 

A. Tank construction shall be as specified in either Section 21 43 23A or 21 43 23B  
3.02 INSULATION 

A. Wall Panels: 
1. Install Foamglas insulation around bottom 6 inches of tank to prevent moisture from 

weeping up the tank sidewall. 
2. Attach panels to steel cables places around tank on 36-inch centers with the bottom cable 

18 inches from the bottom and the top cable 12 inches down from the rim. Pull each cable 
tight prior to tensioning with turnbuckles. 

3. Tie each panel to cable with ½ inch by ½ inch straps by looping strap around each cable 
and hooking both ends over the standing seam. Seam shall then be machine folded with 
straps included. Finished height of each double standing seam shall be 1 inch. 

 
B. Roof Panels: 

1. Fasten standing seam panels to round bar, tack welded to tank roof every 5 feet. Bars shall 
be on 36 inch circular centers. Seams shall run perpendicular to the round bar, secured at 
each intersection with straps looped around the bar with each end folded into the double 
folded standing seam. Seams shall be folded in the down slope direction. 

2. Top rim of tank shall be fitted with aluminum extrusion which shall be bolted in place 1.5 inch 
leg extended out and set at a height equal to the roof insulation thickness. 

C. Repair of Insulation Defects 
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1. Repair any defects discovered during inspection with the same material as used for the 
original insulation and finish coating. 

2. After any necessary repairs, conduct a final inspection prior to acceptance by the Owner’s 
representative. 

3. Tank Identification: Provide stenciled lettering, min 12 inches high, identifying tank as “Fire 
Storage”/Non Potable. 

3.03 DISINFECTION 
A. The Fire Storage tank is not required to be disinfected. 

3.04 TESTING 
A. Testing shall be per either Section 21 43 23A or 21 43 23B 

3.05 CLEAN UP OF SITE 
Upon completion of the Work, remove and dispose of all rubbish or other material remaining as 
a result of these operations, and return the site to as good a condition as when the Work 
began. 

3.06 WARRANTY 
Warranty the structure for one year to the extent that any defects due to faulty design, 
workmanship or material which may appear in the structure will be repaired. It is understood 
that the Contractor has prepared the detailed design of this structure and all its members, 
connections and foundation plans in accordance with standard practices. It is the intent of these 
specifications that full responsibility for the adequacy of the design to conform to the governing 
standard specifications, and the safety of the structure is included in this section. This 
requirement has precedence over and governs the interpretation of any clause in these 
specifications. 

END OF SECTION 
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SECTION 21 4123A 
WELDED STEEL WATER STORAGE TANKS 

PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Design of tank, all tank appurtenances, and tank foundation and preparation of all submittals by 
a Professional Engineer, licensed to practice in the State of Arizona. 

B. Reservoir foundation. 
C. Furnishing and erection of welded steel water storage tank. 
D. Painting and protective coatings. 

1.02 RELATED REQUIREMENTS/WORK SPECIFIED ELSEWHERE 
A. Section 01 3000:  Administrative Requirements 
B. Section 01 7800:  Closeout Submittals 
C. Section 31 0000:  Earthwork 
D. Division  03 : Concrete 
E. Section 09 9713:  Coatings for Steel Tank  

1.03 REFERENCES 
A. AWWA D100: Standards for Welded Steel Tanks for Water Storage, latest edition. 
B. API 650 for tanks designed in accordance with Section 14 of AWWA D100. 
C. American Welding Society, D1.1: Structural Welding Code and D2.4: Symbols for Welding, 

Brazing, and Nondestructive Examination. 
D. Geotechnical Investigation performed for this project by GEOMAT, dated March 30, 2011, with 

Addenda. 
1.04 SUBMITTALS 

A. Prior to fabrication, submit per Section 01300, Submittals: 
1. Certificates of welders proposed for use on this project verifying AWS qualifications; 

Welders shall have achieved or renewed their AWS qualifications within the past 12 
months preceding the Bid Date for this project. 

2. Tank and foundation design calculations including earthquake loads and shop drawings 
stamped by licensed Professional Engineer, registered in the State of New Mexico. 

3. Tank layout and accessory drawings 
4. Details for all member, plate, and fastener sizes and welded joints; Use AWS 2.4 weld 

symbols to indicate size and net length of welds. 
B. Prior to start of tank painting, submit the following test reports per Section 01300: 

1. Radiographic weld inspection report 
2. Vacuum tests on all floor seams 
3. For Tanks designed per AWWA D100, Section 14, pressure tests of all shell penetrations 

per API 650, Section 5.3.5. 
C. Disinfection Test Results. 
D. VOC test results on samples of water left in the tank following disinfection to assure proper 

curing of inside coating as specified in Section 09800. 
E. Certification to Owner of Compliance with AWWA D100 with Request for Final Payment 
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1.05 QUALITY ASSURANCE 
A. AWWA D100 – Section 11: The Contractor shall contract for radiographic testing by a qualified 

firm to perform this testing whose inspection staff is AWS-certified and which has at least five 
(5) years experience with inspection and testing of welded steel structures. 

B. Hydrostatic testing to be performed as part of Tank Disinfection 
1.06 FOUNDATION DESIGN CRITERIA 

A. A geotechnical investigation of the project site has been conducted by GEOMAT and will be 
made available. 

B. Additional geotechnical investigation, if required for design, will be the responsibility of the 
Contractor. 

C. Design Codes (most stringent criteria shall govern): 
1. AWWA D100-05, Sections 12 and 13 
2. 2009 NFPA 5000 Building Construction and Safety Code 
3. IBC 2006 

a. ASCE 7-05 Minimum Design Loads for Buildings and Other Structures 
b. ACI 318-05 Building Code Requirements for Structural Concrete 

D. Specific design criteria in addition to that specified on the contract drawings: 
1. Occupancy and Use Category:  IV – Fire Suppression Facility 
2. Minimum frost depth: 30 inches 
3. Minimum thickness: 20 inches 
4. Allowable soil bearing pressure (on engineered fill): 2,500 psf  
5. Foundation type: Reinforced concrete ringwall per Paragraph 3.03 of this Section. 

PART 2 – PRODUCTS 
2.01 MATERIALS 

A. AWWA D100 unless otherwise scheduled 
B. Concrete:  Division 03. 

2.02 FABRICATION 
A. AWWA D100 unless otherwise scheduled or as shown on Drawings. 

2.03 PROTECTIVE COATINGS 
A. See Section 09 9713. 

PART 3 – EXECUTION 
3.01 INSTALLATION 

A. AWWA D100 
1. Foundation:  Continuous reinforced concrete ringwall per AWWA D100 Section 12.6, Type 

1. 
2. Sand cushion:  8 inches thick and constructed as shown on drawings;  
3. Existing soil on which foundation or sand cushion will rest: Scarify/Excavate to the depth and 

extents shown on the Drawings and compact to a minimum of 95 percent of maximum 
density per ASTM D1557. 

4. Structural fill per Section 501 and recommendations of the geotechnical investigation. 
3.02 DISINFECTION 

A. AWWA C652: Chlorination Method 2 unless otherwise scheduled or approved by Engineer. 
B. AWWA D100: TESTING 



NTUA HEADQUARTERS COMPLEX  
OFFICE BUILDING  

 21 4123A-3 
WELDED STEEL TANKS 

 

C. Sampling and analysis cost paid by Contractor including all tests to demonstrate compliance 
with VOC standards as described in Section 09 9713. 

D. Sampling done in presence of Engineer or Owner. 
E. Discharge of chlorinated water: Discharges shall first be dechlorinated using sodium thiosulfate 

or other suitable means to achieve a free chlorine residual concentration < 1.0 mg/L. 
3.03 SCHEDULE 

A. "Section" as stated below refers to specific sections within AWWA D100. 
B. Site Commercial Development Reservoir : 

1. Capacity:  Nominal 275,000 gallons 
2. Diameter:  46'-0" (inside) 
3. Maximum water depth without overflow: 24’-0” 
4. Finish floor elevation: 6,705.5 
5. High water elevation: 6,728.64 
6. Roof type (Section 3.5): Cone roof with knuckle 
7. Welded joint details per Section 1.4: yes 
8. Copper bearing steel per Section 2.2.6:  no 
9. Snow load (Section 3.1.3):  25 psf 
10. Wind load (Section 3.1.4):  100 mph 
11. Corrosion allowance (Section 3.9): 

a) Floor plates: Minimum plate thickness shall be 3/8" including corrosion allowance 
b) Walls – 1/16" 
c) Roof plates – none 
d) Beam and channels (web only) – none 

12. Balcony (Section 4.7): Fabricated to the general dimensions shown on the Drawings; 
Design live load for the Balcony shall be 900 lbs. 

13. Increased wind load consideration (Section 4.15):  Not required 
14. Silt stop (Section 7.2.1):  Not required 
15. Ladders (Section 5): 
a) Outside tank ladder: See Paragraph 3.03.B.12 above. 
b) Interior ladder: Required 
1) Safety cage:  Required 
2) Safety climb device per OSHA, 29 CFR Part 1910:  Required 
3) Side rails:  Required 
c) Roof Ladder with side rails (Sections 7.4.3 and 5.4.3):  Required 
16. Shop inspection (Section 11.1):  At Engineer's discretion 
17. Written weld report (Section 11.2):  Required 
18. Radiographic film/test segments (Section 11.2.1.1):  Property of Owner 
19. Inspection for complete joint penetration (Section 11.4.1.1):  Radiographic 
20. Foundation (Section 12): Type 1 Ringwall per Section 12.6 requirements and 

recommendations of the geotechnical investigation. 
21. Piling foundation (Section 12.7.3):  Not required 
22. Concrete work (Section 12.8): Concrete design materials, reinforcing, and construction per 

Section 100 requirements and as shown on Drawings. 
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23. Distance foundation to piping (Section 12.9.2): As shown on Drawings. 
24. Seismic design (Section 3.1.5 and Section 13.1.2): Per AWWA D100-05 and ASCE 7. 
25. Probe mounting means, brackets, and other welded items for control systems, electrical 

equipment, and other accessories: As shown on Drawings. 
26. Vent design air flow rate (Section 7.7):  1500 gpm 
27. Roof vent must have a stainless steel screen of 16 mesh. 
28. Cathodic Protection System:  Per Section 26 4220 
29. Overflow weir box: Fabricated as shown on the Drawings and capable of passing 300 gpm 

that corresponds to the ultimate design condition fill rate. 
30. Tank manways, roof hatch, inlet, outlet, overflow, and drain piping within 5 feet of the 

ringwall, level sensing instrument connection, and housing, vent, and related tank 
appurtenances: Furnished and located as shown on the Drawings. 

PART 4  MEASUREMENT AND PAYMENT 
4.01 GENERAL 

Costs for the work in this section shall be included in the lump sum bid amount for this item to 
include manufacturer design, tank and appurtenance, and foundation, including any additional 
geotechnical investigation required for the design.   
 

END OF SECTION 
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SECTION 21 41 23 B 
BOLTED STEEL TANK 

PART 1  GENERAL 
1.01 SCOPE 

Furnish and erect a glass-fused-to-steel bolted water storage tank, including foundation, tank 
structure and tank appurtenances as shown on the Drawings and described herein.  
A. All required labor, materials and equipment shall be included. 
B. All materials furnished by the tank manufacturer, which are in contact with the stored water 

shall be certified and listed by the National Sanitation Foundation (NSF) to meet ANSI/NSF 
Additives Standard No. 61. Certification of a coating type alone will not be sufficient to meet 
this requirement. 

1.02 REFERENCES 
A. SSPC SP-10 - Surface Preparation Standard – Near-White Metal Blast Cleaning 
B. ASTM C633-79 - Standard Test Method for Adhesion or Cohesive Strength of Flame-

Sprayed Coatings 
C. ISO 28706-1:2008 – Vitreous and Porcelain Enamels – Determination of Resistance to 

Chemical Corrosion 
D. ISO 2859 – Sampling Procedures for Inspection by Attributes 
E. EN 14430:2004 – Vitreous and Porcelain Enamels – High Voltage Test 
F. ISO 6370-2 – Vitreous and Porcelain Enamels – Determination of Resistance to Abrasion 

1.03 QUALIFICATIONS OF TANK SUPPLIER 
A. The Engineer's selection of factory applied glass-fused-to-steel bolted tank construction for 

this facility has been predicated upon specific criteria, construction methods, and an 
optimum coating for resistance to internal and external tank corrosion. Deviations from the 
specified design, construction or coating details, will not be permitted.  

B. The tank manufacturer shall submit with its proposal a drawing showing major dimensions 
and plate thickness upon which the bid is based and a site specific foundation design based 
on the soils report showing preliminary dimensions and approximate quantities of concrete 
and reinforcing steel.  The tank and foundation drawings shall be signed and sealed by a 
Professional Engineer licensed in the state of Arizona.  

C. Strict adherence to the standards of design, fabrication, erection, product quality, and long 
term performance established in this Specification will be required by the Owner and 
Engineer. 

D. Certification from the tank manufactured that all steel and aluminum used for the tank shall 
be smelted and produced in the U.S.A. deviations will not be permitted. 

E. Only bids from U.S.A manufactured tank suppliers who have successfully pre-qualified will 
be considered. 

F. The Engineer reserves the right to evaluate all bids based on long term, 50 year minimum 
operation, coatings and maintenance costs. Values to be used in this evaluation will be at 
the discretion of the Engineer, as detailed in this specification and bid tabulation form. The 
Engineer will add such costs, dependent upon the type of tank offered, to the bidder's price 
to determine the effective low bid for purposes of making the award.  

1.04 RELATED WORK 
A. Section 21 41 23 – Fire Protection Tank 

1.05 DESIGN CODES AND GUIDES 
A. The most recent editions of the publications listed in the following text form a part of the 

specification to the extent referenced. The publications are referred to by the following 
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abbreviation: 
1. ANSI/AWWA D103 – Standard for Factory Coated Bolted Steel Tanks. 
2. NFPA 22 – Water Tanks for Private Fire Protection. 
3. 2009 NFPA 5000 -  Building Construction and Safety Code 
4. IBC 2006 -  International Building Code 

 ASCE 7-05  - Minimum Design Loads for Buildings and Other Structures 
 ACI 318-05 - Building Code Requirements for Structural Concrete 

B. Specific design criteria in addition to that specified on the contract drawings: 
1. Occupancy and Use Category:  IV – Fire Suppression Facility 
2. Minimum frost depth: 30 inches 
3. Minimum thickness: 20 inches 
4. Allowable soil bearing pressure (on engineered fill): 2,500 psf  
5. Foundation type: Reinforced Concrete Bottom with Embedded Steel Base Setting Ring 

per Paragraph 1.09.A of this Section. 
1.06 SUBMITTALS 

The following shall be submitted in accordance with Administrative Requirements of the 
project, Section 01 3000 of the Project Manual. 

A. Shop Drawings: 
1. Dimensioned tank fabrication drawings indicating all appurtenances with necessary plan 

and elevation views. 
2. Engineering calculations for tank and foundation by registered professional engineer in 

the State of Arizona. 
3. Tank foundation plan. 
4. Tank foundation materials of construction.  
5. Include the following tank finish data: 

a. Manufacturer’s standard product data, performance characteristics and material 
safety data sheet. 

b. List of materials to be used under this section. 
c. Exception to or deviations from specified requirements, if any, and reasons for 

same. 
B. Tank inspection report including test results. 
C. Tank manufacturer qualifications including listing of 3 similar installations within the last 5 

years. 
D. Operations and Maintenance manual.  
E. Tank Warranty. 
F. Certification from the tank manufacturer that the tank meets the requirements of the 

standards listed in Section 1.03. 
1.07 COATING  

A. GLASS COATING 
The tank shall be provided with a glass fused-to-steel coating per AWWA D103. 

B. FACTORY INSPECTION  
1. The manufacturer’s quality system shall be ISO 9001 certified and refer to ISO 

(International Organization for Standardization) for the following testing and procedures. 
2. Chemical Resistance of Glass Coating 
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a. Frits shall be individually tested in accordance with pertinent sections of ISO 28706-
1:2008.  

3. Factory Holiday Test 
a. A dry volt test using a minimum of 1100 volts is required. 
b. Frequency of the test shall be every sheet.  Any sheet registering a discontinuity on 

the interior surface of floor shall be rejected. 
4. Measurement of Glass Thickness 

a. Glass thickness shall be measured using an electronic dry film thickness gage 
(magnetic induction type) approved by Manufacturer.  The thickness gage shall have 
a valid calibration record.   

b. The thickness of the glass shall be between 10.0 and 18.0 mils (0.010 and 0.018 
inches). 

5. Measurement of Color 
a. The exterior color of the sheets shall be measured using a colorimeter approved by 

CST Storage.  The colorimeter shall have a valid calibration record.   
b. The color must fall within the tolerance specified by CST Storage; else the panel shall 

be rejected.   
6. Impact Adherence Test 

a. The adherence of the glass coating to the steel shall be tested in accordance with 
ISO standards.  Any sheet that has poor adherence shall be rejected.  

7. Fishscale Test 
a. The glass coating shall be tested in-house for fishscale by placing the full size 

production sheets in an oven at 400º F for one hour.  The sheets will then be 
examined for signs of fishscale.  Any sheet exhibiting fishscale shall be rejected and 
all sheets from that gage lot will be similarly tested. 

1.08 SHIPPING AND HANDLING 
A. All sheets that pass Factory Inspection and Quality Control checks shall be protected from 

damage prior to packing for shipment. 
B. Heavy paper or plastic foam sheets shall be placed between each panel to eliminate 

sheet-to-sheet abrasion during shipment. 
C. Individual stacks of panels will be wrapped in heavy mil plastic and steel banded to special 

wood pallets built to maintain the roll-radius of the tank panels and minimize contact or 
movement of finished panels during shipment. 

D. Shipment from the factory will be by truck, hauling the tank components exclusively. 
1.09 ERECTION 

A. FOUNDATION 
1. The tank foundation shall be either: 

a.  Type 1, Steel-bottom tanks supported on ringwalls per AWWA 
D103. 
Or 

b. Type 6, Concrete-bottom with embedded steel base setting ring per 
AWWA D103 

2. The tank foundation is a part of this contract and shall be installed by the Authorized 
Tank Dealer.  A site specific foundation design signed and sealed by a Professional 
Engineer licensed in the state of Arizona, based on the soils report, shall be submitted 
for review and approval. 

3. The tank foundation shall be designed by the manufacturer to safely sustain the 
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structure and its live loads.  
4. Tank footing design shall be based on the soil bearing capacity given in the geotechnical 

report. Copies of the soil report are to be provided to the bidder prior to bid date by the 
Owner or Engineer.  

B. Sidewall Structure 
1. Field erection of the glass-coated, bolted-steel tank shall be in strict accordance with the 

procedures outlined in the manufacturer's erection manual, and performed by an 
authorized dealer of the tank manufacturer, regularly engaged in erection of these tanks, 
using factory trained erectors. 

2. Specialized erection jacks and building equipment developed and manufactured by the 
tank manufacturer shall be used to erect the tanks. 

3. Particular care shall be taken in handling and bolting of the tank panels, structural 
members, and appurtenances to avoid abrasion of the coating system. Prior to a liquid 
test, all surface areas shall be visually inspected by the Engineer. 

4. No backfill shall be placed against the tank sidewall without prior written approval of the 
tank manufacturer. Any backfill allowed shall be placed according to the strict 
instructions of the tank manufacturer. 

C. Roof 
1. The roof shall be a structurally supported dome roof per AWWA D103. 

a. The dome shall be clear span and designed to be self-supporting from the periphery 
structure with primary horizontal thrust contained by an integral tension ring. 

b. The dome and tank shall be designed to act as an integral unit. The tank shall be 
designed to support an aluminum dome roof including all specified live loads.  

2. Roof Vent  
a. A properly sized vent assembly in accordance with AWWA D103 shall be furnished 

and installed above the maximum water level of sufficient capacity so that at 
maximum design rate of water fill or withdrawal, the resulting interior pressure or 
vacuum will not exceed ½ inch water column.  

b. The overflow pipe shall not be considered to be a tank vent.  
c. The vent shall be constructed of aluminum such that the hood can be unbolted and 

used as a secondary roof access.  
d. The vent shall be so designed in construction as to prevent the entrance of birds 

and/or animals by including an expanded aluminum screen (½ inch) opening. An 
insect screen of 23 to 25 mesh polyester monofilament shall be provided and 
designed to open should the screen become plugged by ice formation. 

D. APPURTENANCES 
1. Pipe Connections  

a. Where pipe connections are shown to pass through tank panels, they shall be field 
located, saw cut, (acetylene torch cutting or welding is not permitted), and utilize an 
interior and exterior flange assembly. Tank shell reinforcing shall comply with 
AWWA D103 latest edition. A single component urethane sealer shall be applied on 
any cut panel edges or bolt connections. 

b. Overflow piping shall be sized as shown on the Drawings and shall be seamless 
aluminum tubing.  

2. Outside Tank Ladder  
a. An outside tank ladder shall be furnished and installed as shown on the submittal 

drawings.  
b. Ladders shall be fabricated of aluminum and utilize grooved, skid-resistant rungs.  
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c. Safety cage and step-off platforms shall be fabricated of galvanized steel. Ladders 
shall be equipped with a hinged lockable entry device. 

3. Shell Manways 
a. One bottom access door shall be provided as shown on the submittal drawings in 

accordance with AWWA D103. 
b. The manhole opening shall be a minimum of 30 inches in diameter. The access 

door (shell manhole) and the tank shell reinforcing shall comply with AWWA D103 
latest edition, Sec. 5.1. 

4. Cathodic Protection  
a. A passive cathodic protection system shall be designed and supplied by the tank 

manufacturer based upon information supplied by the Engineer or Owner.  
E. HYDROSTATIC FIELD TESTING 

1. Following completion of erection and cleaning of the tank, the structure shall be tested 
for liquid tightness by filling tank to its overflow elevation.  

2. Any leaks disclosed by this test shall be corrected by the authorized dealer in 
accordance with the manufacturer's recommendations.  

3. Water required for testing shall be furnished by the Owner at the time of tank erection 
completion, and at no charge to the tank erector. Disposal of test water shall be the 
responsibility of the Owner. 

4. Labor and equipment necessary for hydrostatic tank testing is to be included in the price 
of the tank.  

F. TANK MANUFACTURER’S WARRANTY  
The tank manufacturer shall include a warranty for the tank materials and coating. As a minimum, 
this warranty shall provide assurance against defects in workmanship and materials, under 
normal and proper use, maintenance and operation, during the period expiring on the earlier of (i) 
one year after liquid is first introduced into the tank or (ii) 14 months after shipment from the 
factory.  
The manufacturer shall further warrant that the glass coated product zone surfaces (that portion 
of the tank interior below the normal high elevation of the contained liquid) will not corrode, under 
normal and proper use, maintenance and operation, during the period expiring on the earlier of (i) 
12 months after liquids is first introduced into the tank or (ii) 14 months after shipment from the 
factory. 
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SECTION 26 4220 
 

CATHODIC PROTECTION BY IMPRESSED CURRENT 
 
 
PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 
A. Scope 
 
 1. Contractor shall design, furnish, install, energize, adjust, and test an impressed current 

cathodic protection system, complete as described herein for each water storage 
tank to be constructed.  Engineering data, drawings, field services, and reports on the 
status of the completed installation shall be provided to Engineer by Contractor.  All 
labor, equipment, materials, and technical services to provide and check out the 
complete cathodic protection system shall be provided by Contractor. 

        
 2. Contractor shall coordinate related work included in other sections. 
 
1.02 QUALITY ASSURANCE 
 
A. Source:  Contractor shall obtain complete impressed current cathodic protection system from one 

system supplier. 
 
B. Reference Standard:  Contractor shall follow recommendations of the National Association of 

Corrosion Engineers for items allowing Contractor flexibility. 
 
1.03 SUBMITTALS 
 
A. Shop Drawings.  Contractor shall submit for approval detailed calculations, drawings and data 

documenting the sizing of cathodic protection system components to include, but not be 
limited to:  Anode; Rectifier Unit; Potential Control Devices; Electrical Cable; Conduits; 
Reference Cells; Cable Connectors; Connection Insulation; Anode Suspension Ropes; 
Installation Arrangement and Details. 

 
B. Certifications 
 
 1. Contractor shall submit evidence of qualification of corrosion engineering.  Certifications 

shall state that the cathodic protection system complies with the requirements of this 
section. 

 
 2. Contractor shall submit following final testing and adjustment certifying that the impressed 

current cathodic protection system was manufactured, installed and operates in 
accordance with the system design submitted by the supplier. 

 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 
A. General 
 
 1. Contractor shall furnish and install a complete impressed current cathodic protection 

system consisting of a platinized niobium wire anode loop within the water storage 
tank, a cathodic protection rectifier, control equipment and devices necessary to 
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maintain constant tank-to-water potential, and facilities as required to monitor system 
performance, all as described in this section. 

 
 2. The cathodic protection system shall provide completely unattended operation under all 

normal operating conditions.  It shall be capable of automatically maintaining a 
selected constant potential at the location monitored by its reference device or 
devices under all normal operating conditions.  It shall also be capable of restoring 
and then maintaining the selected potential after periods of extended power outage.  
The system shall be completely self-regulating.  Restoration of power after extended 
power outages shall not, in itself, overload the system causing protective devices to 
render the system inoperative.  Capability of automatic restoration of protective 
potentials after power outage shall be accomplished without reducing the 
effectiveness of automatic protective devices.  The system shall be fully protected 
against abnormal conditions such as those which result from lightning strokes, 
internal system short circuits, or overloads. 

 
B. Cathodic Protection Rectifier Unit 
 
 1. The rectifier output control shall protect the unit from electrical faults but shall not shut it 

down when system requirements exceed the rectifier output rating.  The output shall 
be controlled by the unit output reaching either full rated voltage or full rated current, 
whichever occurs first and shall operate as follows. 

 
 2. When the system voltage requirement exceeds the nameplate voltage rating of the rectifier 

unit, the rectifier output current shall rise to the full rated output current level and 
continue operation at full rated current output until the system voltage requirement 
decreases. 

 
 3. When the system current requirement exceeds the nameplate current rating of the rectifier 

unit, the rectifier output current shall rise to the full rated output current level and 
continue operation at full rated current output until the system current requirement 
decreases. 

 
 4. Final coordinated design is the responsibility of Contractor.  The following items are 

guidance and system component intent: 
 
  a. Input Power:  Single phase, 60 Hz, 115 volt AC. 
   
  b. Input Protection:  Thermal magnetic circuit breaker. 
  c. Input Transformer:  Adjustable output voltage, may be increased or reduced in steps 

not exceeding 1.5 volts. 
  d. Output Voltage Rating:  28 volts DC minimum. 
  e. Output Current Rating:  6 amperes DC minimum. 
  f. Stacks:  Non-aging selenium full-wave bridge. 
  g. Cooling:  Convection, in accordance with NEMA requirements for operation in 40°C 

ambient. 
  h. Surge Protection:  Output filter. 
  i. Meters:  Voltmeter, indicating rectifier output volts; ammeter, indicating total rectifier 

output amperes; ammeters, indicating, as required to monitor rectifier output 
amperes to each tank-to-water potential control device. 

  j. Cabinet:  Outdoor, wall-mounted, corrosion resistant louvers and bug screens on all 
ventilation openings, hinged door with three-point hatch, NEMA Type 3R, 
lockable by padlock. 

  k. Cabinet Finish:  Match color and texture of water storage tank, inside and out.  
Coating system and number of coats match material supplied. 
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C. Tank-to-Water Potential Control Devices 
 
 1. The cathodic protection system provided shall include control devices of solid state design 

and equipment capable of maintaining a constant tank-to-water potential within the 
tank of minus 900 millivolts.  Maximum potential variation shall be guaranteed not to 
exceed plus or minus 25 millivolts.  The tank to electrolyte potential measured and 
maintained by the controller should be free of error produced by IR drop.  Manual tap 
adjustment shall not be required to maintain output of connected impressed current 
anode system through full rated output current range of the potential control device. 

 
 2. The potential control device shall be so circuited that its measuring circuit is sensitive only 

to the potential of the metal surface being protected.  The measuring circuit of the 
potential control device shall be unaffected by voltage drops occasioned by the flow 
of protective current through the various components in the circuit between the 
rectifier anode and the metal surface being protected. 

 
 3. Potential control devices shall have demonstrated at least two (2) years of satisfactory 

performance in a similar installation. 
 
 4. The potential control device shall be mounted integral with the cathodic protection rectifier 

or shall be provided in a smaller individual NEMA 3R cabinet. 
 
D. Elapsed Time Meter 
 
 1. An elapsed time meter shall be mounted integral with each potential control device.  The 

elapsed time meter shall be interlocked with the potential control device output circuit 
to operate only when the potential control device and rectifier supplying it are 
operating and supplying protective current to the tank. 

 
E. Impressed Current Anode Segments 
 
 1. Impressed current anode wire shall be platinized niobium wire sized for 20-year life.  

Alternate wire composition can be proposed with test reports sealed by a Registered 
Professional Engineer. 

 
F. Electrical Cable 
 
 1. All electrical cable shall be stranded copper with 600 volt insulation.  Cable which will never 

be submerged shall have NEC Type TW insulation.  Cable which will be submerged 
shall have low density, high molecular weight polyethylene insulation Anaconda Type 
CP, Cathodic Protection Cable.  Cable sizes shall conform to NEC requirements. 

 
G. Conduit 
 
 1. All conduit and fittings shall be rigid hot-dip galvanized steel and shall be sized according to 

NEC.  All fittings shall be of cast metal. 
 
H. Reference Cells 
 
 1. All reference cells shall be copper-saturated copper sulfate solution type and shall be 

guaranteed to have a five-year service life. 
 
I. Cable Connectors 
 
 1. Connectors for splices in the cable runs or at anode connections shall be copper 

compression connectors. 
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J. Connection Insulation 
 
 1. Completed cable splices shall be encapsulated using a splice kit composed of a mold and 

an epoxy resin insulating compound. 
 
K. Anode Suspension Ropes 
 
 1. Anodes suspension ropes shall be of nylon or other acceptable material. 
 
2.02 ARRANGEMENT 
 
A. Arrangement, number, and location of anode wire within the water storage tank shall be provided 

by the system supplier.  Steel anchors provided by the Contractor shall be welded to the 
inside of the tank to meet requirements of the Cathodic Protection System supplier.  Anode 
cables shall be routed through the water tank side wall by means of a pressure entrance 
fitting nominally two feet above the ringwall. 

 
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION 
 
A. The cathodic protection system shall be installed in accordance with drawings submitted by 

Contractor which have been reviewed and returned without exception by Engineer. 
 
B. Installation details, procedures, and methods shall be in accordance with these specifications and 

established practices of the cathodic protection industry. 
 
C. Contractor shall furnish a technically competent superintendent and experienced employees as 

required to accomplish the cathodic protection system installations in a prompt and 
effective manner.  Each of the superintendent and experienced employees shall have at 
least five years of documented experience on similar installations. 

 
D. All equipment shall be installed level and plumb and shall be located to be easily accessible for 

maintenance.  Conduit shall be installed parallel to dominate structure surfaces and 
supported at 5-foot intervals in conformance with NEC requirements as accepted by the 
Engineer. 

 
E. The cathodic protection rectifier and potential control device cabinet (if required) shall be located 

adjacent to each other at the location indicated on the Contractor's drawings reviewed by 
the Engineer. 

 
F. Positive DC output cables equal to the number of anode wire loops shall be routed from the 

cathodic protection rectifier to the anode wire loops. 
 
G. Each terminal shall be clearly and permanently identified as to the anode ring or section of ring 

being supplied by the feeder cable connected to that terminal. 
 
H. All conductors interconnecting cathodic protection devices, which are located in different 

enclosures external to the water storage tank, or between devices located in enclosures 
external to the tank and those located within the tank, shall be routed in rigid galvanized 
steel conduit. 

 
I. Conductors between cathodic protection system components located external to the water 

storage tank and components located within the tank shall be routed within the tank only for 
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the distance necessary to reach the components to which they connect.  Routing of 
conductors beneath the tank roof to avoid external routing in conduit will not be permitted. 

 
J. Miscellaneous details of construction shall be as described in the articles which follow: 
 
 1. Monitoring Reference Cells:  Two removable monitoring reference cells shall be installed in 

the water storage tank.  One cell shall be located adjacent to the reference cell used 
for potential control; the second cell shall be located similarly in close proximity to the 
tank wall near the bottom approximately 180 degrees from the first reference cell.  
Access openings for these cells shall be provided in the roof of the tank.  A 
connecting cable for monitoring system performance shall be installed in conduit from 
each of these cells into the rectifier cabinet and terminated upon terminal blocks with 
permanently identified terminals. 

 
 2. Potential Measurement Openings:  Three potential measurement openings with removable 

gasketed covers shall be provided in the roof of the water storage tank.  One of these 
openings shall be in each quadrant located where highest and lowest structure-to-
water potentials are expected to be found in that quadrant. 

 
 3. Welding and Cutting:  All welding or cutting of the water storage tank necessary for 

installation of cathodic protection devices, equipment, or raceway shall be completed 
prior to internal coating of the tank. 

 
 4. Electrical Service:  Contractor will furnish and install electrical power at a nominal 110 volts, 

60 Hz, single phase to a Contractor-furnished terminal block at one location within 
the cathodic protection rectifier. 

 
3.02 ENERGIZING, ADJUSTING, AND TESTING THE CATHODIC PROTECTION SYSTEM 
 
A. After the complete cathodic protection system is completely installed and supply power and water 

are available, Contractor shall energize the cathodic protection system and shall adjust the 
system until performance is optimum, based upon tank-to-water potential readings at 
numerous locations within the tank. 

 
B. The tank shall be filled and remain filled to capacity throughout the cathodic protection adjustment 

period. 
 
C. The rectifier shall initially be energized at its minimum output level.  Rectifier output shall be 

increased manually until protective levels approach those required for protection. 
 
D. When the tank-to-water potential measured with each monitoring reference cell is at least 0.90 

volts, tank-to-water potential measurements at 4-foot intervals from the tank bottom to the 
high water line shall be made at each potential measurement opening adjacent to the tank 
wall and tank-to-water potential measurements on the bottom shall be made at each 
potential measurement opening which is not near the tank wall.  Tank-to-water potential 
measurements shall be recorded and evaluated. Rectifier output shall be adjusted as 
required until no tank-to-water potentials measured within the tank are greater than 1.10 
volts, nor less than 0.90 volts. 

 
E. After initial tank-to-water potential adjustment is complete, the cathodic protection rectifier shall 

be switched to automatic potential control. 
 
F. Between 24 hours and 72 hours after completion of initial adjustment of the water storage tank 

cathodic protection system, a final adjustment shall be made.  Tank-to-water potential 
measurements accompanied by rectifier output adjustments shall be repeated in a manner 
similar to the initial adjustment procedure. 
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G. When final adjustment of the cathodic protection system is complete, all tank-to-water potential 

measurements, rectifier readings, and rectifier setting data shall be recorded and reports 
containing the information obtained turned over to Engineer. 

 
H. When Engineer is satisfied that the cathodic protection system is complete, is functioning as 

specified, is correctly adjusted, and has received the Final Certified Operations Report from 
the system supplier, the cathodic protection system will be accepted. 

 
3.03 DRAWINGS AND DATA 
 
A. Complete fabrication, assembly and installation drawings; wiring and schematic diagrams; and 

details, specifications, and data covering the materials used and the parts, devices and 
accessories forming a part of the cathodic protection system furnished, shall be submitted 
in accordance with the procedure set forth in the specifications. 

 
END OF SECTION 

 



AVTEC BAFFLE FILTER TYPE VENTILATOR SPECIFICATIONS 

MFR.:        AVTEC 
MODEL:   AFWO-PBB 
ITEM:        #B02 

Provide AVTEC U.L. Listed, NSF approved Model AFWO Baffle Filter type 
ventilator, in compliance with NFPA Pamphlet No. 96, BOCA, ICBO, 
[Uniform Mechanical Code] and SBCCI. 

Ventilator shall be 177" long X 60" wide X 30” high, and size and shape as 
shown on drawing and shall be complete with U.L. Classified baffle type 
filters, duct collar, plenum, concealed collection trough, and hanger brackets 
(shipped loose and installed in the field by others). 

A.  CONSTRUCTION: 
Entire unit shall be constructed of a minimum of 18 gauge type #300 
series stainless steel.  All external seams and joints to be welded and 
liquid tight; all exposed welds to be ground and polished. 

B.  FILTERS: 
Provide U.L. Classified stainless steel baffle type filters, installed at not 
less than a 45� angle, running full length behind canopy. 

C.  COLLECTION TROUGH: 
Provide a concealed, full-length grease trough, accessible from the top 
for cleaning, with (1) removable grease cup in each ventilator section. 

D.  WALL FIRE CLEARANCE: 
Provide a completely enclosed 3” air barrier between back of ventilator 
and rear wall and side walls-where required.  Insulation by others if 
required by local codes. 

E.  OPTIONS AND ACCESSORIES: 

1.  U.L. Listed fluorescent light fixtures pre-wired to one connection point. 

FOOD SERVICE



                     2.   Avtec Automatic Exhaust Fan interlock installed and wired to comply 
                           with IMC2006 Chapter 5 section 507.2.1.1 and to include: Thermal 
                           sensor located in front of the exhaust collar in the hood and mounted in 
                           the capture plenum.  

                      3. Manual dampers,  (1) for each exhaust duct collar. 

                      4. Utility cabinet, 14” wide x 60” deep, located on left end of hood. 

                    F.  SUPPLY AIR MAKE UP: 

1.  Make-up Air plenum box with perforated bottom face, Model PBB. 
All 300 series stainless Perforated Supply Plenum to include steel hanging 
brackets in fixed locations to support product via utilization of hanging 
rods. Perforated supply plenum utilizes stainless steel perforated panels at 
39% clear area. Internal perforated diffuser panels shall be included to 
diffuse air over full surface. Supplied with balancing dampers and UL 555 
listed fire dampers to meet volume requirements.  
Balancing dampers designed for air velocities between 800 and 1000 

FPM.

Units can be mounted to hood at factory for easy field installation or 
shipped loose for proper placement in kitchen. 



AVTEC BAFFLE FILTER TYPE VENTILATOR SPECIFICATIONS 

MFR.:        AVTEC 
MODEL:   AFWO-PBB 
ITEM:       #D06 

Provide AVTEC U.L. Listed, NSF approved Model AFWO Baffle Filter type 
ventilator, in compliance with NFPA Pamphlet No. 96, BOCA, ICBO, 
[Uniform Mechanical Code] and SBCCI. 

Ventilator shall be 120" long X 54" wide X 30” high, and size and shape as 
shown on drawing and shall be complete with U.L. Classified baffle type 
filters, duct collar, plenum, concealed collection trough, and hanger brackets 
(shipped loose and installed in the field by others). 

A.  CONSTRUCTION: 
Entire unit shall be constructed of a minimum of 18 gauge type #300 
series stainless steel.  All external seams and joints to be welded and 
liquid tight; all exposed welds to be ground and polished. 

B.  FILTERS: 
Provide U.L. Classified stainless steel baffle type filters, installed at not 
less than a 45� angle, running full length behind canopy. 

C.  COLLECTION TROUGH: 
Provide a concealed, full-length grease trough, accessible from the top 
for cleaning, with (1) removable grease cup in each ventilator section. 

D.  WALL FIRE CLEARANCE: 
Provide a completely enclosed 3” air barrier between back of ventilator 
and rear wall and side walls-where required.  Insulation by others if 
required by local codes.  Air barriers to be finished, where exposed. 

E.  OPTIONS AND ACCESSORIES:

1. U.L. Listed fluorescent light fixtures pre-wired to one connection point. 

                     2.   Avtec Automatic Exhaust Fan interlock installed and wired to comply 
                           with IMC2006 Chapter 5 section 507.2.1.1 and to include: Thermal 
                           sensor located in front of the exhaust collar in the hood and mounted in 
                           the capture plenum.  



                    F.  SUPPLY AIR MAKE UP: 

1.  Make-up Air plenum box with perforated bottom face, Model PBB. 
All 300 series stainless Perforated Supply Plenum to include steel hanging 
brackets in fixed locations to support product via utilization of hanging 
rods. Perforated supply plenum utilizes stainless steel perforated panels at 
39% clear area. Internal perforated diffuser panels shall be included to 
diffuse air over full surface. Supplied with balancing dampers and UL 555 
listed fire dampers to meet volume requirements.  
Balancing dampers designed for air velocities between 800 and 1000 

FPM.

Units can be mounted to hood at factory for easy field installation or 
shipped loose for proper placement in kitchen. 



AVTEC BAFFLE FILTER TYPE VENTILATOR SPECIFICATIONS 

MFR.:        AVTEC 
MODEL:   AFIO 
ITEM:       #D25 

Provide AVTEC U.L. Listed, NSF approved Model AFWO Baffle Filter type 
ventilator, in compliance with NFPA Pamphlet No. 96, BOCA, ICBO, 
[Uniform Mechanical Code] and SBCCI. 

Ventilator shall be 48" long X 48" wide X 30” high, and size and shape as 
shown on drawing and shall be complete with U.L. Classified baffle type 
filters, duct collar, plenum, concealed collection trough, and hanger brackets 
(shipped loose and installed in the field by others). 

A.  CONSTRUCTION: 
Entire unit shall be constructed of a minimum of 18 gauge type #300 
series stainless steel.  All external seams and joints to be welded and 
liquid tight; all exposed welds to be ground and polished. 

B.  FILTERS: 
Provide U.L. Classified stainless steel baffle type filters, installed at not 
less than a 45� angle, running full length behind canopy. 

C.  COLLECTION TROUGH: 
Provide a concealed, full-length grease trough, accessible from the top 
for cleaning, with (1) removable grease cup in each ventilator section. 

D.  WALL FIRE CLEARANCE: 
Provide a completely enclosed 3” air barrier between back of ventilator 
and rear wall and side walls-where required.  Insulation by others if 
required by local codes.

E.  OPTIONS AND ACCESSORIES:

1. U.L. Listed fluorescent light fixtures pre-wired to one connection point. 

2. Full length finished back. 
                     3.   Avtec Automatic Exhaust Fan interlock installed and wired to comply 
                           with IMC2006 Chapter 5 section 507.2.1.1 and to include: Thermal 
                           sensor located in front of the exhaust collar in the hood and mounted in 
                           the capture plenum.  
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Date: November 03, 2016 
 
Project:  NTUA-HQ COMPLEX OFFICE BUILDING 
 Fort Defiance, Arizona 
 
AEG Project #: 15037 
   
From:  Brian Arnold, P.E. 
 
Re: ADDENDA #02  

- Mechanical & Plumbing Revisions to ISSUE FOR CONSTRUCTION 
Documents  

 
 
 
This Addendum revises the documents for the Issue For Construction (IFC) documentation, issued 

October 06, 2016. This Addendum modifies portions of the original IFC documents as noted below, 

and forms a part of the IFC documents. All other items included in the original IFC documents remain 

in effect for this Project. 

 

DOCUMENT: DESCRIPTION: 

Drawing M003 
MECHANICAL 
EQUIPMENT 
SCHEDULES 
 

- ADDS: 
At Cooling Tower CT-01:  
STAINLESS STEEL PAN BASIN 
VFD ON ONE (1) DISCHARGE FAN MOTOR 
DISCHARGE AIR DAMPERS – BOTH DISCHARGE 
FANS 
  

Drawings  
M201a 
M201c 
M202a 
M202b 
M202c 
MECHANICAL 
PIPING PLANS 
 

- ADDS: 
DIFFERENTIAL PRESSURE SENSOR 
3-WAY BYPASS VALVE 
 

Drawing M401  
MECHANICAL 
PIPING 
SCHEMATIC 

 

- ADDS: 
DIFFERENTIAL PRESSURE SENSOR – TYP-5 PLACES 
3-WAY BYPASS VALVE - TYP-5 PLACES 
 

Drawings 
M501 
M502  
MECHANICAL 
BUILDING 
AUTOMATION 
SYSTEM 

 

- ENTIRE SHEET IS ADDED TO CONTRACT DOCUMENTS  
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If there are any questions or comments related to this information, do not hesitate to contact our office. 

 

END OF MECHANICAL ADDENDA #02 ITEMS 



VARIABLE FREQUENCY DRIVE SCHEDULE
VFD-01

VFD-02

EXT-01

AS-01

AIR SEPARATOR SCHEDULE

EXPANSION TANK SCHEDULE

SD-01

SD-02

TDV-01

TDV-02

TRIPLE DUTY VALVE SCHEDULE

SUCTION DIFFUSER SCHEDULE

V/PH/HZ

1,800460/3/600.752,760

MOTOR STARTERS

FACTORY CONTROLS

SMOKE DETECTORS

98x104x56

0.75

UL LISTED

TIMED EXHAUST
FROST PROTECTION

2,160

PREMIUM EFFICIENCY
MOTORS

SINGLE-POINT POWER
CONNECTION AND A
SINGLE-POINT 24 VAC
CONTACTOR CONTROL
CONNECTION

OUTDOOR AIR
SIDE

(OUTSIDE AIR
INTO BUILDING)

INDOOR AIR
SIDE

(EXHAUST AIR
FROM BUILDING)

SUMMER
(TOTAL)

WINTER
(TOTAL)

PERFORMANCE
EFFECTIVENESS

(%)

BLOWER
MOTOR

(hp)

GREENHECK
mfgr (O.A.E):
MODEL #:

DRIVE

BELT

BELT

2,485

AIR
FLOW
(cfm)

1,950

EXT.
PRESS.
(in w.c.)

NOTE:
ERV'S SELECTED AT 6,500
FT. ELEVATION

0.60ERV-A101

ERV-A201

FUSED DISCONNECT
SWITCH

OUTSIDE AIR AND
EXHAUST AIR
DAMPERS-MOTORIZED

SPLY

ELECTRICAL PHYSICALSYMBOL

INTERFACE w/ BACnet
DDC CONTROLS

EXH

5.0 3.0

LxWxH
(in)

WGHT
(lbs)

REQUIRED RELAYS
AND SWITCHES

ROOFTOP MOUNTED, VERTICAL SUPPLY AND RETURN

MISCELLANEOUS ITEMS TO BE FURNISHED BY MECHANICAL CONTRACTOR :

460/3/60

FACTORY SUPPLIED &
MOUNTED VFD'S - OA
& EA AIRSTREAMS

TWO (2) BELT-DRIVE
BLOWERS W/ ADJ SHEAVES

FILTER MAINTENANCE
INDICATOR SWITCH
2" PLEATED FILTERS:
MERV 8

460/3/600.752,200

0.752,225

BELT

BELT

1,980

1,980

ERV-C101

ERV-C201 460/3/603.0 3.0

ERV-B101

ERV-B201

460/3/600.751,920 BELT1,730

0.75720 BELT650 650460/3/601.0 0.5

PVe-35-SC 15.010.7

MOCP
(A)

MCA
(A)

1,8003.0 15.010.73.0

3.0 15.010.71.5

20.016.9

3.0 3.0 15.010.7

20.016.9

55 65

55 65

55 65

55 65

55 65

55 65

ENERGY RECOVERY VENTILATOR SCHEDULE

0.60

0.60

0.60

0.60

0.60

98x80x56

98x104x56

98x30x56

98x80x56

98x80x56

PVe-45-SC

PVe-35-SC

ECV-10-VG

PVe-35-SC

PVe-35-SC

2,000

2,000

2,000

12

ELECTRICALWATERAMBIENT

FXV-1212C-16D-K

SYM

9368

(wb °F)

680 85983 10 7.5 460/60/3

v/ph/hz

13.8

23,84012'x12'x16'-6"

(mbh)

3,150

PROVIDE COOLING TOWER WITH:
� CORROSION RESISTANT CONSTRUCTION
� PAN BASIN HEATER
� CLEANABLE COIL
� LOW SOUND FAN

CT-01

170140

WATER

LWT
°F

EWT
°F

DIAGNOSTIC ANNUCIATOR

FLAME SAFEGUARD
ASME RELIEF VALVE

LOW AIR PRESSURE SWITCH

MODULATING GAS VALVE

AGA LISTED

96% EFFICIENCY
CONDENSING TYPE BOILER

TEN YEAR WARRANTY

HI LIMIT CONTROL

STANDARD GAS TRAIN

ADJUSTABLE INLET AIR SHUTTER

HOT SURFACE IGNITION/5:1 TURNDOWN

CAT IV VENTING:
VERTICAL VENT AND
INTAKE KIT:
� AL29-4C VENT MATERIAL
� GALVANIZED STEEL

INTAKE

WATER FLOW SWITCH
TEMP & PRESSURE GAUGES
TEMPERATURE CONTROL

COPPER FIN-TUBE HEAT EXCHANGER

PUMP RELAY CONTACTS

INTERFACE WITH DDC CONTROLS

8"Ø

FLUE

120/1/601,999

INPUT
@ S.L.

MBH

V/PH/HZ
LOCATIONSYMBOL MFGR MODEL

H7-2005

INTAKE

8"ØB-01

BRONZE FITTED CIRCULATING
PUMP:
FACTORY MOUNTED AND WIRED

ELECTRICAL

1,650

OUTPUT
@ ALT.

MBH

BLOWER &
CONTROLS

18 AMPS

BOILER PUMP

1.0MECH  ROOM
[1064]

RAYPAK:
XTHERM

MISCELLANEOUS ITEMS TO BE FURNISHED WITH EQUIPMENT BY
MECHANICAL CONTRACTOR:

HP

17 AMPS

NOTE: SEPARATE POWER SUPPLY
FOR BOILER AND PUMP REQUIRED

2-ACID NEUTRALIZATION KITS:
1-FOR BOILER; 1-FOR FLUE
VENT

HEATING HOT WATER BOILER SCHEDULE:

PACKAGED, FACTORY
CONTROLS

1. BOILER PRODUCT
a. Raypak XTherm™ condensing water-tube hydronic boiler(s)
b. The boiler(s) shall be fired with gas at a rated input of BTU/hr.
c. The boiler(s) shall be CSA tested and certified with a minimum thermal

efficiency of 96 percent at full fire (99% at part load).
d. The boiler(s) shall be ASME inspected and stamped and National Board

registered for 160 PSIG maximum allowable working pressure and 250ºF
maximum allowable temperature, complete with a Manufacturer's Data
Report.

e. The boiler(s) shall have a floor loading of 131 lbs. /square foot or less.
2. QUALITY ASSURANCE

a. Regulatory Requirements
� ANSI Z21.13/CSA 4.9
� Local and national air quality regulations for low NOx (0-20 PPM NOx

emissions) boilers
b. Certifications

� CSA
� ASME H Stamp and National Board Listed - Primary Heat Exchanger
� ASME U Stamp and National Board Listed - Secondary Heat

Exchanger
� ISO 9001

3. HEAT EXCHANGER WARRANTY
a. Limited five-year warranty (copper) from date of installation
b. Limited twenty-five-year thermal shock warranty
c. Limited ten-year closed-system heat exchanger warranty
d. Limited ten-year secondary heat exchanger warranty

4. PRIMARY HEAT EXCHANGER
a. The primary heat exchanger shall be of a single-bank, vertical multi-pass

design and shall completely enclose the combustion chamber for maximum
efficiency. The tubes shall be set vertically and shall be rolled into a
powder-coated, ASME boiler quality, carbon steel tube sheet.

b. The primary heat exchanger shall be sealed to 160 PSIG rated cast iron
headers with silicone "O" rings, having a temperature rating over 500°F
(bronze headers optional).

c. The low water volume primary heat exchanger shall be explosion-proof on
the water side and shall carry a twenty-five-year warranty against thermal
shock.

d. The headers shall be secured to the tube sheet by stud bolts with flange
nuts to permit inspection and maintenance without removal of external
piping connections. A heavy gauge stainless steel slotted wrap shall ensure
proper combustion gas flow across the copper-finned tubes.

e. The flue connection, combustion air opening, gas connection, water
connections, electrical

f. connections and condensate drain shall be located on the rear.
g. The primary heat exchanger shall have accessible boiler drain valves with

hose bibs to drain the water section of the primary heat exchanger.
5. SECONDARY HEAT EXCHANGER

a. The secondary heat exchanger shall be a single-bank, multi-pass design
constructed of stainless steel and bears the ASME U stamp.

b. The boiler(s) shall be capable of operating at inlet water temperatures as
low as 50°F.

6. CONDENSATE DRAIN
a. The boiler(s) will feature a condensate drain switch which will shut down the

boiler(s) if the condensate drain is blocked.
7. BURNERS

a. The combustion chamber shall be of the sealed combustion type employing
the Raypak high temperature FeCrAloy woven mesh burner, mounted in a
vertical orientation.

b. The burner must be capable of firing at both a complete blue flame with
maximum gas and air input as well as firing infrared when gas and air are
reduced. The burner must be capable of firing at 100% of rated input when
supplied with 4.0” WC of inlet gas pressure, so as to maintain service under
heavy demand conditions; no exceptions.

c. The burner shall use a combustion air blower to precisely control the fuel/air
mixture for maximum efficiency throughout the entire range of modulation.
The combustion air blower shall operate for a pre-purge period before
burner ignition and a post-purge period after burner operation to clear the
combustion chamber.

d. The blower shall infinitely vary its output in response to a 4-20 mA signal
supplied directly from the PID modulating temperature controller, thereby
electronically and precisely adjusting the volume of air and gas supplied for
combustion. Minimum fire shall be 25 percent of rated input.

8. PILOT CONTROL SYSTEM
a. The boiler(s) shall be equipped with a 100 percent safety shutdown.
b. The ignition shall be Hot Surface Ignition type with full flame rectification by

remote sensing separate from the ignition source, with a
three-try-for-ignition sequence, to ensure consistent operation.

c. The igniter will be located to the side of the heat exchanger to protect the
device from condensation during start-up.

d. The ignition control module shall include an LED that indicates six (6)
individual diagnostic flash codes.

e. An external viewing port shall be provided, permitting visual observation of
burner operation.

9. GAS TRAIN
a. The boiler(s) shall have a firing/leak test valve and pressure test valve as

required by CSD-1.
b. The boiler(s) shall have dual-seated main gas valve.

c. Gas control trains shall have a redundant safety shut-off feature, main gas
regulation, shut-off cock and plugged pressure tapping to meet the
requirements of ANSI Z21.13/CSA 4.9.

10.BOILER CONTROL
a. The following safety controls shall be provided:

� High limit control with manual reset
� Flow switch, mounted and wired
� PSIG ASME pressure relief valve, piped by the installer to an approved

drain
� Temperature and pressure gauge (shipped loose)
� The boiler(s) shall be equipped with a PID modulating temperature

controller with LCD display that incorporates an adjustable
energy-saving pump control relay and freeze protection and is factory
mounted and wired to improve system efficiency; three water sensors
included.

� Firing Mode: Provide electronic modulating control of the gas input to
the boiler.

11.BOILER DIAGNOSTICS
a. Provide external LED panel displaying the following boiler status/faults:

� Power on - Green
� Call for heat - Amber
� Burner firing - Blue
� Service - Red

b. Provide internal circuit board indicating the following safety faults by a 2
line, 20 character, LCD display:
� System status
� Condensate blockage
� Manual reset high limit
� Auto reset high limit
� Low water cut-off
� Blocked vent
� Low gas pressure switch
� High gas pressure switch
� Controller alarm
� Flow switch
� Air pressure
� Factory option
� External interlock
� Cold Water Start/Cold Water Run
� Ignition lock-out

12.COMBUSTION CHAMBER:
a. The combustion chamber wrapper shall be insulated to reduce standby

radiation losses, reducing jacket losses and increasing unit efficiency.
13.CABINET

a. The corrosion-resistant galvanized-steel jackets shall be finished with a
baked-on epoxy powder coat, which is suitable for outdoor installation,
applied prior to assembly for complete coverage, and shall incorporate
louvers in the outer panels to divert air past heated surfaces.

b. The boiler(s), if located on a combustible floor, shall not require a separate
combustible floor base.

c. The boiler(s) shall connect both the combustion air and flue products
through the back of the unit.

d. The boiler shall have as standard an internal, combustion air filter rated to
MERV 8 (>95% arrestance).

14.BOILER PUMP
a. The boiler(s) shall be equipped with a factory-packaged pump system.
b. Cold Water Protection System

� The boiler(s) shall be configured with a cold water protection automatic
proportional bypass system that ensures the boiler will experience inlet
temperatures in excess of 120ºF in less than 7 minutes to avoid
damaging condensation.

� The cold water protection system shall be configured with two
variable-speed pumps that are controlled by a system-matched PID
control that injects the correct amount of cold water directly into the
boiler loop to maintain the required minimum inlet temperature. The
PID controller temperature sensor shall be located in the inlet header
of the boiler.

15.BOILER OPERATING CONTROLS
a. The boiler(s) shall feature a modulating digital controller with selectable

outdoor reset mode option, mounted and wired.
b. System sensor and optional air temperature sensor shall be shipped loose

for field installation by installing contractor. Inlet/Outlet sensors are
factory-installed.

16.DIRECT VENT
a. The boiler(s) shall meet safety standards for direct vent equipment as noted

by the 2006 Uniform Mechanical Code, section 1107.6, and ASHRAE
15-1994, section 8.13.6.

17.SOURCE QUALITY CONTROL
a. The boiler(s) shall be completely assembled, wired, and fire-tested prior to

shipment from the factory.
b. The boiler(s) shall be furnished with the sales order, ASME Manufacturer's

Data Report(s), inspection sheet, wiring diagram, rating plate and
Installation and Operating Manual.

COOLING TOWER (FLUID COOLER) SCHEDULE:
BALTIMORE
AIR COIL (mfgr)
MODEL NO:

PRESS
DROP
(psi)

FAN
MTR
(hp)

BASIN
HEATER

(kW)

TDV-03

TDV-04

SD-03

SD-04

AS-02

EXT-02

SVCSYM TYPE HOT SIDE

8.5

COLD SIDE

PF82-129-4 1,108

LMTD
(°F)

1.37 55095.0 85.0 83.0 93.0

PLATE AND FRAME HEAT EXCHANGER SCHEDULE:
TACO
(mfgr)

MODEL
NO:

COND.
WATER

PLATE
&

FRAME

HEAT
TRNSFR

AREA
(ft2)

TOTAL
HEAT
EXCH
(mbh)

3,155 15.2680

FLOW
RATE
(gpm)

PRESS.
DROP
(psi)

VFD-03

VFD-04

FLUID
FLOW
(gpm)

SPRAY
FLOW
(gpm)

EWT
(°F)

LWT
(°F)

PHYSICAL

PUMP
MTR
(hp)

OPER.
WEIGHT

(lbs)

DIMENSIONS
L x W x H

(ft)

HEAT
REJECTIONEWT

( °F)
LWT
( °F)

FLOW
RATE
(gpm)

PRESS.
DROP
(psi)

EWT
( °F)

LWT
( °F)

AIR
FLOW
(cfm)

EXT.
PRESS.
(in w.c.)

FLEXIBLE DUCT
CONNECTIONS

AREA "A" WSHP's
Level 1 Level 2

AREA "B" WSHP's
Level 1 Level 2

AREA "C" WSHP's
Level 1 Level 2

WATER SOURCE HEAT PUMP SCHEDULE

ADD ALT 02: (Level 2) ADD ALT 01: (Level 1)

HIGH EFFICIENCY HORIZONTAL

NOTE:  DISCONNECTS BY ELECTRICAL CONTRACTOR.

COPPER HEAT EXCHANGER

24V CONTROLS

2" FILTERS MERV 8

ENHANCED SOUND ATTENUATION PACKAGE
STANDARD PIPING CONFIGURATION

SMOKE DETECTOR

PROVIDE AND INSTALL PRE-MANUFACTURED HOSE
PIPING KITS AS MANUFACTURED
BY HAYS FLUID CONTROLS, "3-SERIES". HOSE KITS TO
INCLUDE:
- ISOLATION VALVE(S): BALL VALVE, BOTH SUPPLY AND

RETURN.
- STRAINER.
- AUTOMATIC FLOW CONTROL VALVE, ("MESURFLO"),

ON RETURN LINE.
- SOLENOID VALVE: 24V, ATC VALVE ON RETURN LINE.
LINE SIZE PER THE FOLLOWING SCHEDULE:

UP TO 7.5GPM:
7.6 GPM TO 12.0GPM:
12.1 GPM TO 20.0GPM:

3/4"
1.0"
1-1/4"

FLOW: LINE SIZE:

CONDENSATE PUMP PROVIDED WITH EACH UNIT

REFRIGERANT: R-410A

DIGITAL MANUAL & AUTO CHANGEOVER
7 DAY  PROGRAMMABLE;
3-HEAT/2-COOL, DDC THERMOSTAT

SEE PLANS FOR AIR
DISCHARGE CONFIGURATION
EXTENDED TEMPERATURE
RANGE PACKAGE

MISCELLANEOUS ITEMS TO BE FURNISHED BY MECHANICAL CONTRACTOR :

ECM SUPPLY FAN MOTOR 
INTERFACE WITH BUILDING AUTOMATION SYSTEM:
BACnet PROTOCOL

NOTE:
UNITS SELECTED AT
6,500 FT. ELEVATION

6

ELECTRIC UNIT HEATER SCHEDULE
VOLTAGE

240V/1PH/60HZ

WATTS

7,500

MFG'R

QMARK

MODEL

25,600

TAG

UL APPROVED UNIT HEATER WITH GALVANIZED STEEL CABINET AND EPOXY PAINT FINISH, TUBULAR
HEATING ELEMENTS AND ADJUSTABLE AIRFLOW LOUVERS.  THE BALL BEARING MOTOR SHALL BE
TOTALLY ENCLOSED, WITH INTERNAL THERMAL PROTECTION.  PROPELLER SHALL BE OF STEEL,
DIRECT DRIVE, AND STATICALLY BALANCED.  UNITS SHALL HAVE CONTACTORS, TRANSFORMERS,
WALL MOUNTED THERMOSTAT, WALL BRACKET, ETC. FOR A COMPLETE SINGLE POINT CONNECTION.

EUH-101

LOW VOLT. TRANSFORMER

WALL BRACKET

NOTE :  ALL LINE VOLTAGE WIRING BY ELECTRICAL CONTRACTOR

HEATING
CAPACITY

MW
UH7504

SERVICE

MECH
ROOM
[MECH1]

LOW VOLT. HEATING
THERMOSTAT

FAN
WATTS

NOTE: FOR ALL 2ton, 2.5ton, 3ton, 3.5ton, 4ton, 5ton, 6ton WSHP's SPECIFIED:
1. PROVIDE AND INSTALL A WATER-SIDE ECONOMIZER.

a. WATERSIDE ECONOMIZER HAS THE ABILITY TO TAKE ADVANTAGE OF ANY LOOP CONDITION THAT
RESULTS IN COOL WATER TEMPERATURES. A PRIME EXAMPLE WOULD BE DURING FALL, WINTER AND
SPRING WHEN COOLING TOWERS HAVE MORE CAPACITY THAN REQUIRED AND CAN BE CONTROLLED TO
LOWER TEMPERATURES FOR ECONOMIZER SUPPORT.

b. IN THIS SYSTEM, THE PERIMETER UNITS EXTRACT HEAT FROM THE BUILDING LOOP WHILE IN THE
HEATING MODE, FORCING THE BUILDING LOOP TEMPERATURE TO DECREASE.

2. THE WATERSIDE ECONOMIZING PACKAGE SHALL BE AN EXTERNAL UNIT ACCESSORY, PRE-PIPED AND
PRE-WIRED READY FOR TURN-KEY INSTALLATION TO THE UNIT.
a. THE WATER-SIDE ECONOMIZER WILL BE FIELD INSTALLED ON THE RETURN AIR INLET SIDE OF THE WSHP

UNIT.
3. THE ECONOMIZING COIL SHALL BE DESIGNED TO PERFORM WITH THE WSHP AT UNIT MEASURED FLOW RATE

OF 80.6°F DB/66.2°F WB WITH 45°F EWT.
4. ALL HYDRONIC COILS SHALL BE OF 5/8” COPPER AND ALUMINUM PLATE FIN COMBINATION. ALL COILS SHALL

BE PROOF AND LEAK TESTED FROM THE MANUFACTURER.THE PROOF TEST SHALL BE PERFORMED AT 1.5
TIMES THE MAXIMUM OPERATING PRESSURE AND THE LEAK TEST AT THE MAXIMUM OPERATING PRESSURE.

5. A DUAL SLOPED NON CORROSIVE DRAIN PAN SHALL BE EASILY ACCESSIBLE AND CLEANABLE FOR THE
HYDRONIC ECONOMIZING COIL.

6. AN ELECTRONIC TWO-POSITION, 3-WAY VALVE SHALL METER WATER FLOW TO THE ECONOMIZING COIL
DURING THE ECONOMIZING MODE. IT SHALL BE FACTORY SET TO ENERGIZE THE ECONOMIZING MODE AT
55°F, WHILE SIMULTANEOUSLY HALTING MECHANICAL OPERATION OF THE COMPRESSOR.

7. HANGING BRACKETS WITH RUBBER ISOLATION SHALL BE PROVIDED FOR THE HORIZONTAL VERSION OF THE
ECONOMIZING COIL OPTION.THE BRACKET DESIGN SHALL BE THE SAME THROUGHOUT THE EQUIPMENT.

� STAINLESS STEEL PAN BASIN
� VFD ON ONE (1) DISCHARGE

FAN MOTOR
� DISCHARGE AIR DAMPERS -

BOTH  DISCHARGE FANS

ENGINEER
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UP

DWDW

B

B

B.7

B.7

B.9

B.9

C

C

C.8

C.8

D

D

D.3

D.3

D.6

D.6

E

E

E.7

E.7

F

F

F.3

F.3

F.7

F.7

F.8

F.8

G

G

G.2

G.2

G.4

G.4

G.5

G.5

G.7

G.7

H

H

H.3

H.3

H.7

H.7

4.64.6

4.84.8

4.94.9 55

5.65.6 5.75.7

5.85.8

6.76.7

6.86.8

7.67.6

7.97.9

8.78.7

99

9.99.9

C.4

C.4

C.5

C.5

H.1

H.1

J

J

CONFERENCE

1101

STAIRS

S1

CONFERENCE
ROOM

1211

CONFERENCE
ROOM

1102

WAITING

1103

WORK
MANAGEMENT

1212

W.W.G. SUITE

1200

ADMIN ASSISTANT

1210

FILE AREA

1219

STORAGE

1218

DEPUTY
GENERAL
MANAGER

1216

OFFICE

1215

OFFICE

1214

?

?

ASSISTANT
MANAGER

1217

OFFICE

1514

OFFICE

1513

OFFICE

1512

FILE

1511

CONFERENCE
ROOM

1111

WOMEN

WR 3

MEN

MR 3

COMMONS AREA

1109

CALL CENTER
SUITE

1700

CONFERENCE
ROOM

1711

OFFICE

1712 MAIL ROOM

1110

NURSING ROOM

1112

CORRIDOR

C04

SUPERVISOR

1612 PROGRAMMER

1611

UOC

1610

I.T. SERVER
ROOM

1113

ELECTRICAL

ELEC 1

MECHANICAL

MECH 1

WORK ROOM

1529

LIBRARY

1531

CONFERENCE
ROOM

1510

STORAGE

1532

E.C.O. SUITE

1500

OFFICE

1515

OFFICE

1516

OFFICE

1517

OFFICE

1518

ECO DIVISION
MANAGER

1519

OFFICE

1520

OFFICE

1521

OFFICE

1522

OFFICE

1523

OFFICE

1524

OFFICE

1525

OFFICE

1526

OFFICE

1527

OFFICE

1528

MATCH LINE QUADRANT A
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UTILITY
SERVICE

 AREA

MECHANICAL
EQUIPMENT

UP

MECH 1
MECHANICAL

ELEC 1
ELECTRICAL

1425
OFFICE (DGM)

1427
CONFERENCE ROOM

1426
OFFICE

1428
OFFICE

1429
OFFICE

143
OFF

1424
OFFICE

1528
OFFICE

1524
OFFICE

1610
UOC

1700
CALL CENTER S

1612
SUPERVISOR

1611
PROGRAMMER

1711
CONFERENCE ROO

1523
OFFICE

1525
OFFICE

1526
OFFICE

1527
OFFICE

WOR

C04
CORRIDOR

S4
STAIR 4

A B B.7 B.9 C

3.5
3.6

4
4.1

4.6

4.8

4.95

5.65.7

5.8

6.7
6.8

7.6

7.9

8.7

9

9.9

1710
WORK ROOM

C.4 C.5

6"CTR

6"
C

TR
6"

C
TS

COOLING TOWER
(FLUID COOLER)

680gpm
CT-01

6"CTR AND 6"CTS UP
THRU FLOOR SLAB IN

MECHANICAL ROOM

MECH 1
MECHANICAL

ELEC 1
ELECTRICAL

1528
OFFICE

1612 1611

3/4"

CHEMICAL
BY-PASS
FEEDER

1"  DRAIN TO
FLOOR SINK

AIR
SEPARATOR

0-60 PSIG

SHUTOFF
VALVE -
BALL OR
BUTTERFLY
(TYPICAL)

FLEXIBLE
CONNECTION

(TYP)

SD-01

TDV-01

6"
H

P
R

3/4" DRAIN TO
FLOOR SINK

3/4" AUTO
AIR-VENT

2" PRIMARY AND 3" OVERFLOW
DRAIN, INDIRECT TO AREA DRAIN.

8" BOILER FLUE VENT- INSTALLED
BELOW CANOPY -
TERMINATE AT 12" (MINIMUM) FROM
FACE OF BUILDING WALL
FLUE VENT IS TYPE IV, (AL29-4C VENT
MATERIAL)

8" COMBUSTION
AIR INTAKE

NOTE:
1. ALL EXPOSED PIPING

LOCATED OUTSIDE OF
BUILDING SHALL BE PROVIDED
WITH ELECTRIC HEAT TAPE
INSTALLED BETWEEN PIPE
AND INSULATION. HPS/R TO BE
5WATTS/FT. PROVIDE WITH
SELF-REGULATING HEATER
CABLE, CAUTION LABELS, END
SEAL KIT, POWER
CONNECTION KIT, FIBERGLASS
TAPE, SIZED FOR 120V POWER.
MFG TO BE CHROMALOX
"CHROMATRACE" SRF-5-1C.
COORDINATE W/ELECT
DRAWINGS.

2. ALL EXPOSED PIPING TO BE
INSULATED WITH 2"
INSULATION WITH EMBOSSED
ALUMINUM COVER.

HOUSEKEEPING
PAD (TYPICAL)

6"
H

P
R

TDV-02

COOLING TOWER
FRAME RAIL
SUPPORT

 AREA DRAIN.

3/4" DRAIN TO
FLOOR SINK

4" HOUSEKEEPING
PAD (TYPICAL)

6"HPR

8"
Ø

 C
O

M
B

U
S

TI
O

N
 A

IR
 IN

TA
K

E

8"
Ø

 B
O

IL
E

R
 F

LU
E

 V
E

N
T

CHECK
VALVE-

4" HOUSEKEEPING
PAD (TYPICAL)

ISOLATION VALVE
(BALL OR BUTTERFLY-
TYPICAL)

HEAT PUMP
WATER LOOP

PUMP

550gpm
HPWP-01

HEAT PUMP
WATER LOOP

PUMP

550gpm
HPWP-02

PLATE & FRAME
HEAT EXCHANGER

3,155mbh
HX-01

6"HPR

6"
H

P
R

6"
H

P
R

6"HPR6"HPR

6"HPS 6"HPS 6"HPS

550gpm
AS-01

6"CTS

6"CTR

SD-01

0-60 PSIG

SD-03

TDV-03

EXPANSION
TANK

--
EXT-01

SHUTOFF
VALVE -
BALL OR
BUTTERFLY
(TYPICAL)

SHUTOFF
VALVE -
BALL OR
BUTTERFLY
(TYPICAL)

6"CTR

6"
C

TR

6"
C

TR

COOLING TOWER
CIRCULATING

PUMP

680gpm
CTP-01

EXPANSION
TANK

--
EXT-021"  DRAIN TO

FLOOR SINK

6"
C

TR

6"
C

TS

AIR
SEPARATOR

680gpm
AS-02

3/4"  DRAIN
TO FLOOR

SINK
SLEEVE
PENETRATION
THRU FLOOR -
TYPICAL

6"CTR

6"CTS

6"CTR6"CTR

6"CTR6"CTR

SD-04

TDV-04

COOLING TOWER
CIRCULATING

PUMP

680gpm
CTP-02

FLEXIBLE
CONNECTION

(TYP)

6"
C

TR

6"
C

TR

3/
4"

D

DRAIN
TO
FLOOR
SINK

D
D

HEATING
WATER
BOILER

1,999mbh
B-01

CONDENSATE
NEUTRALIZATION

TUBE
(BOILER FLUE VENT)

VENT CONDENSATE TRAP -
1" POLYVINYL TUBE,

TRANSITION TO 1" PVC

FLOOR
SINK

D

CONDENSATE
NEUTRALIZATION

TUBE
(BOILER DRAIN)

NOTE:
�DO NOTE COMBINE CONDENSATE FROM

BOILER FLUE VENT AND BOILER DRAIN
INTO ONE TUBE-USE (2) SEPARATE
CONDENSATE NEUTRALIZATION TUBES.

�DO NOT USE COPPER PIPE FOR
CONDENSATE DRAIN-USE PVC.

12" MAX

4"HPS

4"HPR

4"HPS

4"HPR

4"
H

P
S

4"
H

P
R

SLEEVE PENETRATION
THRU STRUCTURAL

STEM WALL - TYPICAL

6"CTR

6"CTS

6"CTR

6"CTS

6"CTR

6"CTS

CANOPY

COOLING TOWER PIPING SIDE OF HEAT
EXCHANGER WILL HAVE A 40%

PROPYLENE GLYCOL SOLUTION-
PROVIDES FREEZE PROTECTION TO -5°F

NO PROPYLENE GLYCOL SOLUTION IN
BLDG SIDE OF HEAT EXCHANGER

COOLING TOWER
(FLUID COOLER)

680gpm
CT-01

6"
C

TR

6"
C

TS

6"
C

TR

6"
C

TS

ISOLATION VALVE
(BALL OR BUTTERFLY-
TYPICAL)

36
 IN

C
H

 M
IN

IM
U

M
 B

U
R

Y
D

E
P

TH
  F

O
R

 C
O

O
LI

N
G

TO
W

E
R

 P
IP

IN
G

NOTE:
PROVIDE P/T PORTS
ADJACENT TO ALL DDC
ELECTRONIC SENSORS
FOR CALIBRATION
PURPOSES - TYP.

REDUCED
PRESSURE
BACKFLOW
PREVENTER

1" CW
MAKE-UP
WATER

0-100
PSIG

HOSE
BIBB

3/4"FULL SIZE TO
FLOOR SINK-TYP.

MOUNT ON WALL AT APPROX. 5'-0" AFF
SET PRV FOR 5PSIG ABOVE

SYSTEM STATIC HEAD (TYP)
0-100
PSIG

GLOBE
VALVE

3/4"FULL SIZE TO
FLOOR SINK-TYP.

1"CW

MOUNT ON WALL AT APPROX. 5'-0" AFF
SET PRV FOR 5PSIG ABOVE
SYSTEM STATIC HEAD (TYP)

0-100
PSIG

GLOBE
VALVE

3/4"FULL SIZE TO
FLOOR SINK-TYP.

1"CW

1"
C

W

1"
C

W

1"
C

W

3/4" AUTO
AIR-VENT

3/4"

1"CW
MANUAL AIR VENT AT ALL HIGH
POINTS IN PIPING  SYSTEMS - TYP.

DD

6"
H

P
R

6"
H

P
S

6"HPS AND 6" HPR MANIFOLD

ISOLATION VALVE
BALL VALVE -
TYPICAL
CIRCUIT SETTER -
TYPICAL

3"HPS / HPR - SERVES
AREA "C" LEVEL 2
105 GPM

3"HPS / HPR - SERVES
AREA "C" LEVEL 1
110 GPM

2-1/2"HPS / HPR -
SERVES AREA "B"
LEVELS 1 & 2
75 GPM
4"HPS / HPR - SERVES
AREA "A" LEVEL 2
136 GPM

4"HPS / HPR - SERVES
AREA "A" LEVEL 1
140 GPM

M

3-WAY DIVERTING
VALVE - 1-LINE SIZE

SMALLER THAN
LOOP PIPE SIZE

SEE M2xx SERIES
SHEETS FOR

LOCATION

DP

DIFFERENTIAL
PRESSURE SENSOR -

SEE M2xx SERIES
SHEETS FOR LOCATION
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DESCRIPTIONSYMBOL

M1 DDC SYMBOL LEGEND

M2 BAS / DDC CONTROL NETWORK SCHEMATIC

LOCAL AREA NETWORK

UNITARY CONTROLLER

BAS

MBC

LAN

UC

TEC

AI

BI

AO

BO

T

WSHP UNITS
(TYP-19, AREA C
2nd FLOOR)

ERV-C201 hpC201 hpC202 hpC219

T T

T

WSHP UNITS
(TYP-23, AREA C
1st FLOOR)

ERV-C101 hpC101 hpC102 hpC123

T T

T

WSHP UNITS
(TYP-4, AREA B
2nd FLOOR)

ERV-B201 hpB201 hpB202 hpB204

T T

hpB203

T

T

WSHP UNITS
(TYP-3, AREA B
1st FLOOR)

ERV-B101 hpB101 hpB102 hpB104

T T

hpB103

T

hpB105

T

hpB106

T

WSHP UNITS
(TYP-3, AREA B
1st FLOOR) A

D
D

A
LT 01

T

ERV-A201 hpA201 hpA202 hpA218

T T

hpA219

T

hpA220

T

hpA222

T

WSHP UNITS
(TYP-4, AREA A
2nd FLOOR) A

D
D

A
LT 02

WSHP UNITS
(TYP-18, AREA A
2nd FLOOR)

T

WSHP UNITS
(TYP-25, AREA A
1st FLOOR)

ERV-A101 hpA101 hpA102 hpA125

T T

CT-01

hpA221

T

COOLING
TOWER

B-01

HEATING
WATER
BOILER

HPWP-01

WSHP
CIRC
PUMP

HPWP-02

WSHP
CIRC
PUMP

CTP-01

CLG TWR
CIRC
PUMP

CTP-02

CLG TWR
CIRC
PUMP

AC-101 AC-102

T TIT SERVER
ROOM
[1113]

AC-103

TCALL
CENTER

[1700]

IT SERVER
ROOM
[1113]

AC-104a

TPRGRMER
[1611]

AC-104b

TUOC
[1610]

AC-105

TELEC
[ELEC1]

AC-C101

TIT CLOSET
[1114]

AC-C102

TELEV
EQUIP
[1107]

AC-C201

T

AC-A201

TIT CLOSET
[2116]

IT CLOSET
[2410]

CAT6
ETHERNET

HUB

ROUTER

VIA INTERNET
CONNECTION
FOR REMOTE
MONITORING

CAPABILITY

LOCATE HUB
NEXT TO
CPU-1

CPU-1
(cpu located in

maintenance office)

DESCRIPTIONSYMBOL

BUILDING AUTOMATION
SYSTEM
MODULAR BUILDING
CONTROLLER

NEW CONTROLS AND
EQUIPMENT

TERMINAL EQUIPMENT
CONTROLLER
ANALOG INPUT

BINARY INPUT

ANALOG OUTPUT

BINARY OUTPUT

SA

RA

EA

OA

VA

HPS

HPR

CTS

CTR

VFD

VLV

WSHP

SUPPLY AIR

RETURN AIR

EXHAUST AIR

OUTSIDE AIR

VENTILATION AIR
HEAT PUMP WATER LOOP
SUPPLY

VARIABLE FREQUENCY DRIVE

VALVE

WATER SOURCE HEAT PUMP

HEAT PUMP WATER LOOP
RETURN
COOLING TOWER WATER
SUPPLY
COOLING TOWER WATER
RETURN

hpA125
407ft2

UP

UP

UP

1108
JANITOR

1107
ELEV. EQUIP.

E1
ELEVATOR

WR 1
WOMEN

MR 1
MEN

1811
KITCHEN

V01
VESTIBULE

1101
CONFERENCE

1109
COMMONS AREA

C03
CORRIDOR

MR 3
MEN

WR 3
WOMEN

S1
STAIRS

MECH 1
MECHANICAL

S2
STAIRS

ELEC 1
ELECTRICAL

1211
CONFERENCE ROOM

1216
DEPUTY GENERAL MANAGER

1215
OFFICE

1217
ASSISTANT MANAGER

1214
OFFICE

1218
STORAGE

1210
ADMIN ASSISTANT

1212
WORK MANAGEMENT

1219
FILE AREA

1425
OFFICE (DGM)

1106
CONFERENCE ROOM 1

1427
CONFERENCE ROOM

1426
OFFICE

1412
OFFICE

1413
OFFICE

1414
OFFICE

1418
OFFICE

1428
OFFICE

1429
OFFICE

1431
OFFICE

1430
OFFICE

1417
OFFICE

1416
OFFICE 1415

OFFICE

1411
WORK ROOM+LIBRARY

1410
FILE ROOM

1419
OFFICE1420

OFFICE

1421
OFFICE (DIR)

1424
OFFICE

1423
OFFICE

1422
OFFICE

1433
OFFICE1432

OFFICE

1322
OFFICE

1316
OFFICE

1317
OFFICE

1318
OFFICE

1319
OFFICE

1313
OFFICE

1314
OFFICE

1321
OFFICE

1320
OFFICE

1323
OFFICE

1324
OFFICE

1315
OFFICE

1312
FILE ROOM

1311
WORK/ PRINTER AREA

1310
CONFERENCE ROOM 1

WR 2
WOMEN MR 2

MEN

1810
CAFETERIA

1102
CONFERENCE ROOM

1100
LOBBY

1113
I.T. SERVER ROOM

1515
OFFICE

1111
CONFERENCE ROOM

1112
NURSING ROOM

1512
OFFICE

1511
FILE

1528
OFFICE

1514
OFFICE

1517
OFFICE

1524
OFFICE

1519
ECO DIVISION MANAGER

1513
OFFICE

1610
UOC

1700
CALL CENTER SUITE

1516
OFFICE

1812
MEETING ROOM B

1814
MEETING ROOM A

1815
STORAGE

1816
KITCHENETTE

1712
OFFICE

1612
SUPERVISOR

1611
PROGRAMMER

1711
CONFERENCE ROOM

1110
MAIL ROOM

1105
MERCH STORAGE

1518
OFFICE

1523
OFFICE

1520
OFFICE

1521
OFFICE

1522
OFFICE

1525
OFFICE

1526
OFFICE

1527
OFFICE

1529
WORK ROOM

1531
LIBRARY

1510
CONFERENCE ROOM

1532
STORAGE

C04
CORRIDOR

1300
H.R. SUITE

1400
E.I.S. SUITE

C01
CORRIDOR

1200
W.W.G. SUITE

1500
E.C.O. SUITE

1103
WAITING

1104
RECEPTION

S3
STAIR

C02
CORRIDOR

1114
I.T. CLOSET

S5
STAIR 5

S4
STAIR 4

A

A

B

B

B.7

B.7

B.9

B.9

C

C

C.8

C.8

D

D

D.3

D.3

D.6

D.6

E

E

E.7

E.7

F

F

F.3

F.3

F.7

F.7

F.8

F.8

G

G

G.2

G.2

G.4

G.4

G.5

G.5

G.7

G.7

H

H

H.3

H.3

H.7

H.7

J.7

J.7

K

K

K.2

K.2

K.3

K.3

K.4

K.4

M.5

M.5

M.8

M.8

N.5

N.5

11

J.10J.10

1.51.5

1.71.7

1.81.8
1.91.9

2.12.1

2.22.2

3.13.1

3.53.5
3.63.6

44
4.14.1

4.64.6

4.84.8

4.94.9 55

5.65.6 5.75.7

5.85.8

6.76.7
6.86.8

7.67.6

7.97.9

8.78.7

99

9.99.9

1710
WORK ROOM

1811e
KITCHEN RR

1811f
KITCHEN OFFICE1811g

KITCHEN JANITOR

1811a
WASHING

1810a
SERVING

2.152.15

2.52.5

C.4

C.4

C.5

C.5

H.1

H.1

J

J

J.8

J.8

J.9
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M3 BUILDING THERMAL ZONE PLAN
LEVEL ONE:

LEVEL TWO:

CT-01

CT

M

BO - Spray Pump Start/Stop

BI - Spray Pump Status

S

H

L

VFD

M

CT

BO - Boiler Enable

BI - Boiler Alarm

BI - Low Water Level

BI - Boiler Status

T

T
AI - Hot Water
Return Temp

AI - Hot Water
Supply Temp

AI - WSHP-Loop Water
Differential Pressure

CLOSED CIRCUIT COOLING TOWER WATER LOOP:  RUN CONDITIONS - COMMANDED
A. THE CLOSED CIRCUIT COOLING TOWER WATER LOOP SYSTEM (CT-LOOP) SHALL BE ENABLED TO

RUN WHENEVER:
1. THE WSHP-LOOP IS IN THE COOLING-DOMINANT MODE OR THE COOLING-ECONOMIZER MODE,

AND -
2. OUTSIDE AIR TEMPERATURE IS GREATER THAN 40°F (USER ADJ.).

B. THE BAS CONTROLLER SHALL MEASURE THE CT-LOOP WATER SUPPLY TEMPERATURE AND
STAGE THE CT-xx WATER PUMPS, COOLING TOWER DAMPER, SPRAY PUMP AND FANS ON IN
SEQUENCE TO MAINTAIN SETPOINTS.
1. WHEN THE BAS CONTROLLER COMMANDS THE CT-LOOP TO BE ON:

a. THE CT-xx PUMPS WILL BE ENABLED ON:
� THE TWO (2) CT-xxx PUMPS SHALL OPERATE IN A LEAD/LAG FASHION.
� THE LEAD PUMP SHALL RUN FIRST.
� ON FAILURE OF THE LEAD PUMP, THE LAG PUMP SHALL RUN AND THE LEAD PUMP

SHALL TURN OFF.
� ON DECREASING CT-LOOP WATER TEMPERATURE, THE LAG PUMP SHALL STAGE ON

AND RUN IN UNISON WITH THE LEAD PUMP TO MAINTAIN CT-LOOP WATER
TEMPERATURE.

b. THE DESIGNATED LEAD PUMP SHALL ROTATE UPON ONE OF THE FOLLOWING CONDITIONS
(USER SELECTABLE):
� MANUALLY THROUGH A SOFTWARE SWITCH
� IF PUMP RUNTIME (ADJ.) IS EXCEEDED
� DAILY
� WEEKLY
� MONTHLY

c. ALARMS SHALL BE PROVIDED AS FOLLOWS:
� CT-xx WATER PUMPS

- FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
- RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
- RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT.
- VFD FAULT. 

2. THE FOLLOWING SETPOINTS ARE RECOMMENDED VALUES.
3. ALL SETPOINTS SHALL BE FIELD ADJUSTED DURING THE COMMISSIONING PERIOD TO MEET

THE REQUIREMENTS OF ACTUAL FIELD CONDITIONS.
4. ON RISING CT-LOOP WATER SUPPLY TEMPERATURE, THE DAMPER, SPRAY PUMP AND FAN

SHALL STAGE ON AT THE SETPOINTS GIVEN BELOW.
5. WHEN THE CT-LOOP WATER SUPPLY TEMPERATURE DROPS BACK BELOW THE SETPOINTS BY

THE DIFFERENTIALS LISTED, THE FAN, PUMP AND DAMPER SHALL STAGE OFF.
6. TO PREVENT SHORT CYCLING AND BACK-EMF IN THE FAN MOTORS, THERE SHALL BE A

MINIMUM DELAY (ADJ.) BETWEEN EACH STAGE.
7. WHEN OUTSIDE AIR TEMPERATURE IS BELOW 40°F (ADJ.), SPRAY PUMPS AND FANS SHALL BE

DISABLED.
  TOWER   

STAGE ON DAMPER SPRAY PUMP FAN
IF CT-LOOP TEMP RISES 
ABOVE SETPOINT OF: 80°F 83°F 88°F 

       
STAGE OFF     
IF CT-LOOP TEMP DROPS     
BELOW SETPOINT BY: 4°F  5°F 5°F

C. ALARMS SHALL BE PROVIDED AS FOLLOWS:
1. DAMPER

- FAILURE: COMMANDED OPEN, BUT THE STATUS INDICATES CLOSED.
-  OPEN IN HAND: COMMANDED CLOSED, BUT THE STATUS INDICATES OPEN.
- RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT. 

2. SPRAY PUMP
- FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
- RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
- RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT. 

3. FAN
- FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
- IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
- RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT.

4. HIGH CONDENSER WATER SUPPLY TEMP: IF THE CONDENSER WATER SUPPLY
TEMPERATURE IS GREATER THAN 90°F (ADJ.).

BOILER SYSTEM:  RUN CONDITIONS - COMMANDED
A. THE BOILER SYSTEM SHALL BE ENABLED TO RUN WHENEVER:

1. THE WSHP-LOOP IS IN THE HEATING-DOMINANT MODE, AND -
2. OUTSIDE AIR TEMPERATURE IS LESS THAN 60°F (USER ADJ.).

B. TO PREVENT SHORT CYCLING, THE BOILER SYSTEM SHALL RUN FOR, AND BE OFF FOR
MINIMUM ADJUSTABLE TIMES (BOTH USER DEFINABLE), UNLESS SHUTDOWN ON SAFETIES OR
OUTSIDE AIR CONDITIONS.

C. BOILER ENABLE:
1. THE BAS CONTROLLER SHALL MONITOR THE WSHP-LOOP TEMPERATURE.

a. BOILER SHALL BE COMMANDED ON WHEN THE WSHP-LOOP SYSTEM REQUIRES HEATING
TO BE ADDED. .

a. THE BOILER SYSTEM SHALL ALSO BE AVAILABLE TO RUN FOR FREEZE PROTECTION
WHENEVER OUTSIDE AIR TEMPERATURE IS LESS THAN 38°F (ADJ.).

2. THE BOILER SHALL RUN SUBJECT TO ITS OWN INTERNAL SAFETIES AND CONTROLS.
D. BOILER SAFETIES:

1. THE FOLLOWING SAFETIES SHALL BE MONITORED:
b. BOILER ALARM.
c. LOW WATER LEVEL.

E. ALARMS SHALL BE PROVIDED AS FOLLOWS:
1. BOILER ALARM.
2. LOW WATER LEVEL ALARM.
3. BOILER FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
4. BOILER RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
5. BOILER RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT.

SEQUENCE OF OPERATIONS:

AI - WSHP-Loop
Return Temp
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M4 WATER LOOP PIPING SYSTEMS: COOLING AND HEATING CONTROLS

WATER LOOP PIPING SYSTEMS - CONFIGURATION:
A. TWO (2) CLOSED-LOOP WATER SYSTEMS SERVE THE FACILITY:

1. WATER SOURCE HEAT PUMP WATER-LOOP SYSTEM, (WSHP-LOOP):
a. PROVIDES COOLING OR HEATING ENERGY TO THE WSHP UNITS IN THE INTERIOR OF

BUILDING.
b. HEATING ENERGY IS ADDED TO THE WSHP-LOOP USING A HIGH-EFFICIENCY, CONDENSING,

HEATING WATER BOILER (B-01).
c. TWO (2) HEAT PUMP WATER PUMPS: HPWP-01 AND HPWP-02.
d. THE WSHP-LOOP IS ENTIRELY INSIDE THE BUILDING.
e. THERE ARE FIVE (5) WSHP-LOOPS INSTALLED IN THE BUILDING:

� LEVEL 1, QUADRANT A AND C.
� LEVEL 2, QUADRANT A AND C.
� LEVEL 1 AND 2, QUADRANT B.

f. A DIFFERENTIAL PRESSURE SENSOR (DP) IS INSTALLED IN EACH OF THE FIVE (5)
WSHP-LOOP SYSTEMS. (DIFFERENTIAL PRESSURE IS THE WATER PRESSURE DIFFERENCE
BETWEEN WSHP-LOOP SUPPLY AND RETURN PIPING).
� WHEN EACH WSHP UNIT COMPRESSOR IS ON, THE WATER VALVE AT WSHP UNIT IS

OPEN, (WSHP-LOOP WATER FLOWS THRU WSHP UNIT).
� WHEN EACH WSHP UNIT COMPRESSOR IS OFF, THE WATER VALVE AT WSHP UNIT IS

CLOSED, (WSHP-LOOP WATER DOES NOT FLOWS THRU WSHP UNIT).
� IN EACH INDIVIDUAL WSHP-LOOP: WHEN ALL OF THE WSHP UNIT COMPRESSORS ARE

ON, THE DP SENSOR WILL BE AT LOWEST PRESSURE DIFFERENTIAL, (DP SETTING IS
DETERMINED DURING TEST & BALANCE OF WATER SYSTEM).

� AS THE INDIVIDUAL WSHP UNITS COMPRESSORS' TURN OFF, THE WSHP WATER VALVES
WILL CLOSE, AND DP WILL INCREASE.

� AS THE INDIVIDUAL WSHP UNITS COMPRESSORS' TURN ON, THE WSHP WATER VALVES
WILL OPEN, AND DP WILL DECREASE.

g. A BY-PASS VALVE IS INSTALLED IN EACH OF THE FIVE (5) WSHP-LOOP SYSTEMS.
� THE BY-PASS VALVE IS INSTALLED ADJACENT TO THE DP SENSOR.
� THE BY-PASS VALVE IS A MODULATING, 3-WAY VALVE.
� THE BY-PASS VALVE WILL OPEN / CLOSE POSITION, IN RESPONSE TO DP SENSOR

READING.
2. COOLING TOWER WATER-LOOP SYSTEM, (CT-LOOP):

a. PROVIDES COOLING ENERGY TO THE WSHP-LOOP SYSTEM.
b. COOLING ENERGY IS ADDED TO THE CT-LOOP USING A CLOSED-CIRCUIT COOLING TOWER

(CT-01).
c. TWO (2) COOLING TOWER WATER PUMPS: CTP-01 AND CTP-02.
d. THE MAJORITY OF THE CT-LOOP IS OUTSIDE THE BUILDING - THE ONLY PORTION OF

CT-LOOP INSIDE THE BUILDING IS IN THE MAIN MECHANICAL ROOM.
B. THE TWO (2) CLOSED-LOOP WATER SYSTEMS ARE SEPARATED USING A PLATE-AND-FRAME HEAT

EXCHANGER (HX-01):
1. THE CT-LOOP SIDE OF THE HEAT EXCHANGER HAS A 40% PROPYLENE GLYCOL SOLUTION TO

MINIMIZE POTENTIAL FOR FREEZING THE CT-LOOP WATER -
a. PROVIDES FREEZE PROTECTION DOWN TO -5°F.

2. THE WSHP-LOOP SIDE OF THE HEAT EXCHANGER HAS 0% PROPYLENE GLYCOL (NO GLYCOL
INSIDE OF BUILDING).

WATER SOURCE HEAT PUMP WATER LOOP SYSTEM (WSHP-LOOP ): RUN CONDITIONS - SCHEDULED:
A. THE WATER SOURCE HEAT PUMP WATER SYSTEM (WSHP-LOOP) SHALL BE ENABLED TO RUN

WHENEVER:
1. THE WSHP UNITS ARE IN THE OCCUPIED NODE, OR,
2. A DEFINABLE NUMBER OF WSHP UNITS ARE IN THE OCCUPANT-OVERRIDE MODE.

B. THE WSHP-LOOP SHALL RUN IN ONE OF THREE OPERATING MODES:
1. HEATING-DOMINANT MODE
2. COOLING-DOMINANT MODE
3. COOLING-ECONOMIZER MODE

C. THE BAS CONTROLLER SHALL MONITOR ALL OF THE WSHP UNITS, AND DETERMINE IF EACH
INDIVIDUAL WSHP UNIT IS IN COOLING OR HEATING MODE.
1. IF 50%, OR MORE, (USER ADJ.) OF THE WSHP UNITS IS IN HEATING MODE, THE WSHP-LOOP

WILL BE IN HEATING-DOMINANT MODE.
2. IF 50%, OR MORE, (USER ADJ.) OF THE WSHP UNITS IS IN COOLING MODE, THE WSHP-LOOP

WILL BE IN COOLING-DOMINANT MODE.
3. IF THE WSHP-LOOP IS IN COOLING-DOMINANT MODE, AND THE OUTSIDE AMBIENT AIR

CONDITIONS ARE SUCH THAT ECONOMIZER OPERATION IS AVAILABLE, THE WSHP-LOOP WILL
BE IN THE COOLING-ECONOMIZER MODE.

D. WHEN THE BAS CONTROLLER COMMANDS THE WSHP-LOOP TO BE ON:
1. THE HPWR-xx PUMPS WILL BE ENABLED ON.

a. THE TWO (2) HPWP-xxx PUMPS SHALL OPERATE IN A LEAD/LAG FASHION.
� THE LEAD PUMP SHALL RUN FIRST.
� ON FAILURE OF THE LEAD PUMP, THE LAG PUMP SHALL RUN AND THE LEAD PUMP SHALL

TURN OFF.
� ON DECREASING WSHP-LOOP WATER DIFFERENTIAL PRESSURE, THE LAG PUMP SHALL

STAGE ON AND RUN IN UNISON WITH THE LEAD PUMP TO MAINTAIN WSHP-LOOP WATER
DIFFERENTIAL PRESSURE SETPOINT.

b. THE DESIGNATED LEAD PUMP SHALL ROTATE UPON ONE OF THE FOLLOWING CONDITIONS
(USER SELECTABLE):
� MANUALLY THROUGH A SOFTWARE SWITCH
� IF PUMP RUNTIME (ADJ.) IS EXCEEDED
� DAILY
� WEEKLY
� MONTHLY

c. ALARMS SHALL BE PROVIDED AS FOLLOWS:
� HPWP-xx WATER PUMPS

- FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
- RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
- RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT.
- VFD FAULT. 

WSHP-LOOP DIFFERENTIAL PRESSURE CONTROL:
A. THE BAS CONTROLLER SHALL MEASURE WSHP-LOOP WATER DIFFERENTIAL PRESSURE AND

MODULATE THE WSHP-LOOP WATER PUMP VFDS IN SEQUENCE TO MAINTAIN THE  DIFFERENTIAL
PRESSURE SETPOINT.
1. THE FOLLOWING SETPOINTS ARE RECOMMENDED VALUES. ALL SETPOINTS SHALL BE FIELD

ADJUSTED DURING THE COMMISSIONING PERIOD TO MEET THE REQUIREMENTS OF ACTUAL
FIELD CONDITIONS.

B. THE BAS CONTROLLER SHALL MODULATE WSHP-LOOP PUMP SPEEDS TO MAINTAIN A  WATER
DIFFERENTIAL PRESSURE OF 12LBF/IN2 (ADJ.).
1. THE VFDS MINIMUM SPEED SHALL NOT DROP BELOW 20% (ADJ.).

C. ON DROPPING HOT WATER DIFFERENTIAL PRESSURE, THE VFDS SHALL STAGE ON AND RUN TO
MAINTAIN SETPOINT AS FOLLOWS:
1. THE CONTROLLER SHALL MODULATE THE LEAD VFD TO MAINTAIN SETPOINT.
2. IF THE LEAD VFD SPEED IS GREATER THAN A SETPOINT OF 90% (ADJ.), THE LAG VFD SHALL

STAGE ON.
3. THE LAG VFD SHALL RAMP UP TO MATCH THE LEAD VFD SPEED AND THEN RUN IN UNISON

WITH THE LEAD VFD TO MAINTAIN SETPOINT.
D. ON RISING WSHP-LOOP DIFFERENTIAL PRESSURE, THE VFDS SHALL STAGE OFF AS FOLLOWS:

1. IF THE VFDS SPEEDS DROPS BACK TO 60% (ADJ.) BELOW SETPOINT, THE LAG VFD SHALL
STAGE OFF.

2. THE LEAD VFD SHALL CONTINUE TO RUN TO MAINTAIN SETPOINT.
E. ALARMS SHALL BE PROVIDED AS FOLLOWS:

1. HIGH WSHP-LOOP DIFFERENTIAL PRESSURE: IF 25% (ADJ.) GREATER THAN SETPOINT.
2. LOW WSHP-LOOP DIFFERENTIAL PRESSURE: IF 25% (ADJ.) LESS THAN SETPOINT.

BYPASS VALVE:
A. THE BYPASS VALVE SHALL NORMALLY BE CLOSED.
B. THE BYPASS VALVE SHALL BE ENABLED WHENEVER THE WSHP-LOOP SYSTEM IS CALLED TO

RUN.
1. THE CONTROLLER SHALL MEASURE THE OUTSIDE AIR TEMPERATURE.

a. IF THE OUTSIDE AIR TEMPERATURE IS 37°F OR BELOW, (ADJ), AND ALL OF THE HEAT PUMPS
ARE NOT OPERATING, THE BYPASS VALVE WILL OPEN TO THE 100% OPEN POSITION, AND
ONE OF THE VFD'S WILL RAMP DOWN TO THE 20% SPEED POSITION.

b. IF EITHER VFD-1 AND/OR VFD-2 IS SENSED TO BE IN THE 'HAND' POSTION AND HIGH
WSHP-LOOP DIFFERENTIAL PRESSURE HAS REACHED, (OR EXCEEDS), SETPOINT, THE
BYPASS VALVE WILL MODULATE OPEN TO MAINTAIN DIFFERENTIAL SETPOINT.
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WATER SOURCE HEAT PUMP (TYPICAL OF 105 approx.)
RUN CONDITIONS - SCHEDULED:
THE UNIT SHALL RUN ACCORDING TO A USER DEFINABLE TIME SCHEDULE IN THE FOLLOWING
MODES:
� OCCUPIED MODE: THE UNIT SHALL MAINTAIN
- 74°F (ADJ.) COOLING SETPOINT 
- 70°F (ADJ.) HEATING SETPOINT
� UNOCCUPIED MODE (NIGHT SETBACK): THE UNIT SHALL MAINTAIN
- 85°F (ADJ.) COOLING SETPOINT.
- 55°F (ADJ.) HEATING SETPOINT.
ALARMS SHALL BE PROVIDED AS FOLLOWS:
� HIGH ZONE TEMP: IF THE ZONE TEMPERATURE IS GREATER THAN THE COOLING SETPOINT

BY A USER DEFINABLE AMOUNT (ADJ.).
� LOW ZONE TEMP: IF THE ZONE TEMPERATURE IS LESS THAN THE HEATING SETPOINT BY A

USER DEFINABLE AMOUNT (ADJ.).
ZONE SETPOINT ADJUST:
� THE OCCUPANT SHALL BE ABLE TO ADJUST THE ZONE TEMPERATURE HEATING AND

COOLING SETPOINTS AT THE ZONE SENSOR.
ZONE UNOCCUPIED OVERRIDE:
� A TIMED LOCAL OVERRIDE CONTROL SHALL ALLOW AN OCCUPANT TO OVERRIDE THE

SCHEDULE AND PLACE THE UNIT INTO AN OCCUPIED MODE FOR AN ADJUSTABLE PERIOD
OF TIME. AT THE EXPIRATION OF THIS TIME, CONTROL OF THE UNIT SHALL
AUTOMATICALLY RETURN TO THE SCHEDULE.

SMOKE DETECTION:
� THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A SMOKE

DETECTOR STATUS.
FAN:
� THE FAN SHALL RUN ANYTIME THE UNIT IS COMMANDED TO RUN, UNLESS SHUTDOWN ON

SAFETIES.
HEATING AND COOLING - 1 COMPRESSOR STAGE:
� THE CONTROLLER SHALL RECEIVE A SIGNAL FROM THE LOOP WATER SOURCE MONITOR

INDICATING THAT THERE IS WATER FLOW AND THAT THE WATER TEMPERATURE IS
WITHIN ACCEPTABLE LIMITS.

� THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND CYCLE THE
COMPRESSOR TO MAINTAIN ITS SETPOINT. TO PREVENT SHORT CYCLING, THE STAGE
SHALL HAVE A USER DEFINABLE (ADJ.) MINIMUM RUNTIME. THE COMPRESSOR SHALL RUN
SUBJECT TO ITS OWN INTERNAL SAFETIES AND CONTROLS.

� THE HEATING SHALL BE ENABLED WHENEVER:
- OUTSIDE AIR TEMPERATURE IS LESS THAN 65°F (ADJ.).
- AND THE FAN IS ON.
- AND THE REVERSING VALVE IS IN HEAT MODE.
� THE COOLING SHALL BE ENABLED WHENEVER:
- OUTSIDE AIR TEMPERATURE IS GREATER THAN 60°F (ADJ.).
- AND THE FAN IS ON.
- AND THE REVERSING VALVE IS IN COOL MODE.
� ON MODE CHANGE, THE COMPRESSOR SHALL BE DISABLED AND REMAIN OFF UNTIL AFTER

THE REVERSING VALVE HAS CHANGED POSITION.
ALARMS SHALL BE PROVIDED AS FOLLOWS:
� COMPRESSOR RUNTIME EXCEEDED: THE COMPRESSOR RUNTIME EXCEEDS A USER

DEFINABLE LIMIT (ADJ.).
DISCHARGE AIR TEMPERATURE:
THE CONTROLLER SHALL MONITOR THE DISCHARGE AIR TEMPERATURE. 
ALARMS SHALL BE PROVIDED AS FOLLOWS:
- HIGH DISCHARGE AIR TEMP: IF THE DISCHARGE AIR TEMPERATURE IS GREATER THAN
120°F (ADJ.).
- LOW DISCHARGE AIR TEMP: IF THE DISCHARGE AIR TEMPERATURE IS LESS THAN 40°F
(ADJ.).
FAN STATUS:
� THE CONTROLLER SHALL MONITOR THE FAN STATUS.
ALARMS SHALL BE PROVIDED AS FOLLOWS:
- FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
- FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
- FAN RUNTIME EXCEEDED: FAN STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT (ADJ.).

SEQUENCE OF OPERATIONS

T AI - Zone Temp

AI - Zone Setpoint Adjust

BI - Zone Override
M

CTBI - Fan Status

T

AI - Discharge Air Temp

BI - Smoke Detector

HP

SARA

SCHEMATIC

BO - Reversing
Valve

BO - Compressor
Stage 1

M1 WATER SOURCE HEAT PUMP (WSHP) SYSTEM CONTROL

BI - Condensate
Pump Fail

Condensate
Pump

EQUIPMENT CONTROL POINTS SCHEDULE

A. OUTSIDE AIR (ENERGY RECOVERY VENTILATING) UNIT SYSTEM:
1. FACTORY ASSEMBLED UNIT - INCLUDES:

a. STATIC PLATE CORE HEAT EXCHANGER.
b. SINGLE-POINT POWER CONNECTION AND A SINGLE-POINT 24 VAC CONTACTOR

CONTROL CONNECTION.
c. OA AND RA DAMPERS-MOTORIZED.
d. ELECTRIC DUCT HEATERS.

B. ERV-xxx RUN CONDITIONS - SCHEDULED:
THE UNIT SHALL RUN ACCORDING TO A USER DEFINABLE TIME SCHEDULE IN THE
FOLLOWING MODES:
1. OCCUPIED MODE:

a. OA AND RA DAMPERS WILL BE OPEN.
2. UNOCCUPIED MODE (NIGHT SETBACK):

a. OA AND RA DAMPERS WILL BE CLOSED.
C. DISCHARGE AIR TEMPERATURE:

1. THE CMCN CONTROLLER SHALL MONITOR:
a. THE OUTDOOR AMBIENT TEMPERATURE, AND,
b. THE SA DISCHARGE AIR TEMPERATURE.

2. ALARMS SHALL BE PROVIDED AS FOLLOWS:
a. HIGH DISCHARGE AIR TEMP: IF THE DISCHARGE AIR TEMPERATURE IS

GREATER THAN 60°F (ADJ.).
b. LOW DISCHARGE AIR TEMP: IF THE DISCHARGE AIR TEMPERATURE IS LESS

THAN 40°F (ADJ.).
D. OUTSIDE AIRFLOW MONITORING STATION:

1. OUTSIDE AIR MONITORING STATION SHALL CONTINUOUSLY MONITOR THE
AMOUNT OF OUTSIDE AIR INTRODUCED INTO EACH ERV WITH AN ACCURACY
EQUAL TO OR GREATER 15%.

2. IF OUTSIDE AIR QUANTITY DROPS BELOW SPECIFIED AIR FLOW, AN ALARM SHALL
BE SENT TO THE BAS/DDC.

E. FILTER HOURS:
1. THE CONTROLLER SHALL MONITOR THE FAN(S) RUNTIME.
2. ALARMS SHALL BE PROVIDED AS FOLLOWS:

a. FILTER CHANGE REQUIRED: FILTER HAS BEEN IN USE FOR MORE THAN 2200HR 
(ADJ.).

ERV-A101

M

OA

EA
M

ERV-A201

to building

from building

from building

to building

AI - Outside Air
Temperature

ERV CONTROL SCHEMATIC

AI - Outdoor Airflow
Measuring Station

T

AI - Discharge
Air Temp

T

SEQUENCE OF OPERATION: 

motorized
damper-
furnished
with ERV

motorized
damper-
furnished
with ERV

M2 OUTSIDE AIR (ENERGY RECOVERY VENTILATING) UNIT CONTROL

RA

SA

ERV-B101

ERV-C101

ERV-B201

EQUIPMENT CONTROL POINTS SCHEDULE
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5101 Coors Blvd. NW
Suite "F"

Albuquerque, New Mexico 87120
(505)262-1766

(505)255-0466 fax
Allied Engineering 
and Design Inc.  

 
November 3, 2016 

 
 
DYRON MURPHY ARCHITECTS, P.C. 
4505 Montbel Place NE 
Albuquerque, NM 87107 
 
ATTN:  OSCAR TOVAR, 
  ASSOC. AIA, SR. PROJECT MANAGER 
 
 RE: NTUA HQ COMPLEX OFFICE BUILDING 
  ADDENDUM #2 
  AEDI #50-15 
 
Dear Mr. Tovar: 
 
The following electrical items need to be included in an Addendum for the above referenced 
project: 
 
1. On Sheet E401: Add General Note 9 to read: “Electrical Contractor to provide a 

combination fusible disconnect and NEMA size 0 starter in a NEMA 3R enclosure for 
Exhaust Fan KEF-D06 and KEF-B02. Provide contacts for interlocking with MAU’s and 
ansul system.” 

 
2. Add Specification Section 26 4113 Lightning Protection for Structures. 
 
This concludes the electrical items for this addendum.  If you have any questions, please 
contact the undersigned. 
 
Sincerely, 
 
ALLIED ENGINEERING AND DESIGN INC. 

  
By: 
 Dennis M. Scarcell, Jr. 
 Vice President, Proj. Manager 
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SECTION 26 4113 
 

LIGHTNING PROTECTION FOR STRUCTURES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01, 03 Specification Sections, apply to this Section. 

B. Related sections include the following: 
1. Section 260526, "Grounding and Bonding for Electrical Systems”. 
2. Section 265629, “Site Lighting”. 

1.02 SUMMARY 

A. This Section includes lightning protection for the buildings, water towers, building elements, and 
building site components. 

1.03 SCOPE OF WORK 

A. Complete office building mounted lightning protection system conforming to NFPA 780 and the 
LPI-175 of the Lightning Protection Institute. Completed system shall bear the Master Label of 
Underwriter’s Laboratories, Inc. The installation shall be complete with air terminals, terminal 
brackets, roof conductors, connections, fittings, down conductors and grounding. 

B.  Complete Fire Protection Water Tank and Pump house Building mounted lightning protection 
system conforming to NFPA 780 and the LPI-175 of the Lightning Protection Institute. 
Completed system shall bear the Master Label of Underwriter’s Laboratories, Inc. The 
installation shall be complete with air terminals, terminal brackets, roof conductors, connections, 
fittings, down conductors and grounding. 

1.04 CODES, STANDARDS AND REFERENCES 

A. ANSI/NFPA 70: National Electrical Code. 

B. National Fire Protection Association - NFPA 780: Standard for the Installation of Lightning 
Protection Systems. 

C. Underwriters Laboratories - UL96: Lightning Protection Components. 

1.05 DEFINITIONS 

A. LPI: Lightning Protection Institute. 

B. NRTL: National recognized testing laboratory. 

1.06 SUBMITTALS 

A. Product Data: For air terminals and mounting accessories. 

B. Shop Drawings: Detail lightning protection system, including air-terminal locations, conductor 
routing and connections, and bonding and grounding provisions. Include indications for use of 
raceway, data on how concealment requirements will be met, and calculations required by 
NFPA 780 for bonding of grounded and isolated metal bodies. 

C. Qualification data for firms and persons specified in "Quality Assurance" Article to demonstrate 
their capabilities and experience. Include data on listing or certification by an NRTL or LPI. 

D. Certification signed by Contractor, that roof adhesive for air terminals is approved by 
manufacturers of both the terminal assembly and the single-ply membrane roofing material. 

E. Field inspection reports indicating compliance with specified requirements. 

1.07 QUALITY ASSURANCE 
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A. Installer Qualifications: Engage an experienced installer who is an NRTL or who is certified by 
LPI as a Master Installer/Designer. 

B. Listing and Labeling: As defined in NFPA 780, "Definitions" Article. 

1.08 COORDINATION 

A. Coordinate installation of lightning protection with installation of other building systems and 
components, including electrical wiring, supporting structures and building materials, metal 
bodies requiring bonding to lightning protection components, and building finishes. 

B. Coordinate installation of air terminals attached to roof systems with roofing manufacturer and 
Installer. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Automatic Lightning Protection. 
2. ERICO International Corporation. 
3. Harger Lightning Protection, Inc. 
4. Heary Bros. Lightning Protection Co. Inc. 
5. Independent Protection Co. 
6. Robbins Lightning Inc. 
7. Thompson Lightning Protection, Inc. 

2.02 LIGHTNING PROTECTION SYSTEM COMPONENTS 

A. Comply with UL 96. 

B. Roof-Mounting Air Terminals: NFPA Class II, copper, solid, unless otherwise indicated. 
1. Single-Membrane, Roof-Mounting Air Terminals: Designed for single-membrane roof 

materials. 

C. Stack-Mounting Air Terminals: Solid copper. 

D. Ground Rods, Ground Loop Conductors, and Concrete-Encased Electrodes: Comply with 
Section 260526, "Grounding and Bonding for Electrical Systems" and with standards referenced 
in this Section. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install lightning protection components and systems according to UL 96A, NFPA 70 and 
NFPA 780. 

B. Install conductors with direct paths from air terminals to ground connections. Avoid sharp bends 
and narrow loops. 

C. Conceal the following conductors: 
1. System conductors. 
2. Down Conductors. 
3. Interior Conductors. 
4. Conductors within normal view from exterior locations at grade within 200 feet of building. 
5. Notify Architect at least 48 hours in advance of inspection before concealing lightning 

protection components. 

D. Cable Connections: Use approved, exothermic-welded connections for all conductor splices and 
connections between conductors and other components, except those above single-ply 
membrane roofing. 
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E. Air Terminals on Single-Ply Membrane Roofing: Comply with adhesive manufacturer's written 
instructions. 

F. Bond extremities of vertical metal bodies exceeding 60 feet in length to lightning protection 
components. 

G. A counterpoise installation based on requirements in Section 260526, "Grounding and Bonding 
for Electrical Systems", may be used as a ground loop required by NFPA 780, provided 
counterpoise conductor meets or exceeds minimum requirements in NFPA 780. 
1. Bond ground terminals to counterpoise conductor. 
2. Bond grounded metal bodies on building within 12 feet of ground to counterpoise 

conductor. 
3. Bond grounded metal bodies on building within 12 feet of roof to counterpoise conductor. 

H. Bond lightning protection components with intermediate-level interconnection loop conductors to 
grounded metal bodies of building at 60-foot intervals. 

3.02 CORROSION PROTECTION 

A. Do not combine materials that can form an electrolytic couple that will accelerate corrosion in 
the presence of moisture unless moisture is permanently excluded from junction of such 
materials. 

B. Use conductors with protective coatings where conditions would cause deterioration or 
corrosion of conductors. 

3.03 FIELD QUALITY CONTROL 

A. UL Inspection: Provide inspections as required to obtain a UL Master Label for system. 

END OF SECTION 
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