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DATE:     2026-09-08 

 

ADDENDUM NO:   Addendum Two 

 

PROJECT NO:   PN# 432501B 

 

PROJECT DESCRIPTION:   WEM COOLING TOWER & CHILLER REPLACEMENT AT  

     WEST MIDDLE SCHOOL 

  
 

This Addendum is hereby made part of the Contract Documents of the above named Project.  It 

supplements and modifies them as follows: 

General: 

 

1. RFI #1 from Jerry Baumann, Integrated Facilities Services, received 8-25-2026  

Question: (See RFI 1 attachment.) 

We find no provisions in the bidding documents to elevate the cooling tower above the slab with 

a wide flange beam or other similar means. 

The centerline of the cooling towers 3” dia. drain connection is 3-5/8” from the base of the sump. 

We feel this will present installation and maintenance issues. 

Please provide direction. 

(See also attachment: “Scanned from Construction Printer RFI 1 attachment”) 

 

Response from RTM: 

Cooling tower shall be provided with a steel cooling tower base with spring isolators. We 

will update the drawings to be updated to reflect this. 

 

2. RFI #2 from Jerry Baumann, Integrated Facilities Services, received 8-26-2026 

Question:  
The Contract Documents contain a conflict in the condenser water main pipe size that 
prevents accurate pricing and fabrication. Sheet M102 sizes the below-grade condenser 
water supply/return mains, tower risers, and the existing wall tie-in as 6-inch1, while sheet 
M502 depicts 8-inch CWS/CWR mains through the mechanical-room wall, along the 
underground run, and around the cooling-tower loop2, showing 6-inch only at the 
pump/chiller branch connections. Please confirm the single governing condenser water 
main size 
 
Response from RTM on 8-26-2026: 

The condenser water loop piping should be 8 " in the mechanical yard to match the existing 8 " 

piping that is to remain. We will update the drawings with the correct size. 

 
 

3. RFI #3 WEM_Chiller_RFI_Log.xlsx, from Ben Evelsizer, Poettker Construction (RFI-001 
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through RFI-011, received 8-28-2026) & (RFI-012-RFI-016, Received 9-3-2026) 

Questions: (See attached WEM_Chiller_RFI_Log 2026-09-08.xlsx for Questions.) 

Responses from RTM, BOND, CASE,: (See attached WEM_Chiller_RFI_Log 2026-09-08.xlsx 

for Responses.) 

4. See attached Revised Specifications Sections

5. See attached Revised ADDM #2 Drawings

6. See attached Clean Electricity Investment Tax Credit Requirements

Specifications: 

1. Replace Entirely Section 001-110, Table of Contents with the attached new Section 001-110,

Table of Contents consisting of 4 pages.

2. Add Specification Section 071713, Bentonite Panel Waterproofing consisting of 4 pages.

3. Add Specification Section 230934 – Variable-Frequency Motor Controllers for HVAC

consisting of 6 pages.

4. Remove Specification Section 232500 – HVAC Water Treatment in its entirety.

5. Add Specification Section 284400 – Refrigerant Detection and Alarm consisting of 4 pages.

Drawings: 

1. Replace entirely Drawing C1.0, COVER SHEET with the attached new Drawing C1.0, COVER

SHEET marked Revision 2, ADDM 2.

(To show updated disturbed area calculation.)

2. Replace entirely Drawing C2.0, EXISTING OVERALL CONDITIONS with the attached new

C2.0, EXISTING OVERALL CONDITIONS marked Revision 2, ADDM 2.

(To show additional Area of Improvements for installation of sanitary lateral line.)

3. Replace entirely Drawing C4.0, UTILITY & GRADING PLAN with the attached new Drawing

C4.0, UTILITY & GRADING PLAN marked Revision 2, ADDM 2.

(To remove top of wall elevations from civil drawings and refer to structural plans.)

4. Replace entirely Drawing C4.1, SANITARY LATERAL PLAN with the attached new C4.1,

SANITARY LATERAL PLAN marked Revision 2, ADDM 2.

(To show revised sanitary lateral alignment, new sampling manhole, and floor sink callout.)

5. Replace entirely Drawing C6.0, STORMWATER POLLUTION PREVENTION PLAN with the

attached new C6.0, STORMWATER POLLUTION PREVENTION PLAN marked Revision 2,

ADDM 2.

(To show updated limits of disturbance and disturbed area calculation.)

6. Replace entirely Drawing C7.0, INLET DRAINAGE AREA MAP with the attached new C7.0,

INLET DRAINAGE AREA MAP marked Revision 2, ADDM 2.

(To show updated disturbed area calculation).
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7. Replace entirely Drawing C7.1, PRE-POST DRAINAGE AREA MAP with the attached new

C7.1, PRE-POST DRAINAGE AREA MAP marked Revision 2, ADDM 2.

(To update pre/post runoff calculations).

8. Replace entirely Drawing S2.1, PARTIAL FOUNDATION PLAN with the attached new S2.1,

PARTIAL FOUNDATION PLAN marked Revision 2, ADDM 2.

(Plans have been updated to indicate 4" of granular fill. This is the same for both slabs.

Wall Elevations have been adjusted to coordinate with Civil Plans).

9. Replace entirely Drawing S3.1, FOUNDATION SECTIONS with the attached newS3.1,

FOUNDATION SECTIONS marked Revision 2, ADDM 2.

(Wall Elevations have been adjusted to reference plan for stem wall heights and to indicate

bentonite waterproofing on earth-retaining side of retaining stem wall below grade).

10. Replace entirely Drawing ED101 MECHANICAL ROOM 1601 – DEMO PLAN with the

attached new Drawing ED101 MECHANICAL ROOM 1601 – DEMO PLAN marked

ADDENDUM #2.

11. Replace entirely Drawing ED102 MECHANICAL YARD – DEMO PLAN with the attached new

Drawing ED102 MECHANICAL YARD – DEMO PLAN marked ADDENDUM #2.

12. Replace entirely Drawing E101 MECHANICAL ROOM 1601 – NEW WORK with the attached

new Drawing E101 MECHANICAL ROOM 1601 – NEW WORK marked ADDENDUM #2.

13. Replace entirely Drawing E102 MECHANICAL YARD – NEW WORK with the attached new

Drawing E102 MECHANICAL YARD – NEW WORK marked ADDENDUM #2.

14. Replace entirely Drawing E600 ELECTRICAL - SCHEDULES with the attached new Drawing

E600 ELECTRICAL - SCHEDULES marked ADDENDUM #2.

15. Replace entirely Drawing M001 MECHANICAL LEGEND & NOTES with the attached new

Drawing M001 MECHANICAL LEGEND & NOTES marked ADDENDUM #2.

16. Replace entirely Drawing M101 MECHANICAL ROOM 1601 – NEW WORK with the attached

new Drawing M101 MECHANICAL ROOM 1601 – NEW WORK marked ADDENDUM #2.

17. Replace entirely Drawing M102 MECHANICAL YARD – NEW WORK with the attached new

Drawing M102 MECHANICAL YARD – NEW WORK marked ADDENDUM #2.

18. Replace entirely Drawing M500 MECHANICAL – DETAILS with the attached new Drawing

M500 MECHANICAL – DETAILS marked ADDENDUM #2.

19. Replace entirely Drawing M600 MECHANICAL - SCHEDULES with the attached new Drawing

M600 MECHANICAL - SCHEDULES marked ADDENDUM #2.

END ADDENDUM NUMBER TWO 

(This Addendum consists of 45 pages) 



 

 

                                                                        REQUEST FOR INFORMATION 
 
 
Date: August 24, 2026                          
 
Re: Parkway Tower & Chiller project # 26-145                   
 
Mr.  Blanton, 
 
We find no provisions in the bidding documents to elevate the cooling tower above the slab with a wide 
flange beam or other similar means. 
 
The centerline of the cooling towers 3” dia. drain connection is 3-5/8” from the base of the sump. We 
feel this will present installation and maintenance issues. 
 
Please provide direction. 
 
 
 
 
 
 
Thank You for Your Confidence in IFS 
 
Jerry Baumann 
Industrial Sales 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





RFI No. Priority Discipline Description Question / Clarification Docment Reference Contractor Position (Anticipated Answer) Response Responder Submission Date Closed Date

RFI-001 High Mechanical / 

Electrical

Cooling tower fan VFD — furnish 

responsibility

The Trane proposal lists the EVAPCO cooling tower fan motors as "Inverter 

Capable... (VFD by Others)." However Drawing M101 Note 13 says "INSTALL 

NEW FACTORY PROVIDED COOLING TOWER VFDS" and M600 Note 8 says 

"PROVIDE FACTORY VFD," while Drawing E102 Note 2 says "INSTALL VFD 

FURNISHED BY MECHANICAL CONTRACTOR." Please confirm definitively WHO 

furnishes the two (2) 15 HP cooling tower fan VFDs.

Trane Proposal p.9 (EVAPCO); Addm 1 

Pre-Bid Notes p.5; Dwg M101 Note 13; 

M600 Note 8; E102 Note 2

VFDs are NOT in the Trane package ("VFD by Others"); 

contractor to furnish. Drawings M101/M600 appear to 

be in error and should be corrected by addendum.

VFD to be furnished by mechanical contractor and 

installed by electrical contractor. Specification 230934 - 

VFD Motor Controllers for HVAC to be issued. 

Mechanical notes to be updated. RTM 8/28/2026

RFI-002 High Mechanical / 

Electrical

Cooling tower VFD mounting 

support

M101 Note 13 directs installing the tower VFDs "ON EXISTING UNISTRUT 

SUPPORT," but E102 Note 2 requires a "new independent steel strut support 

structure anchored to concrete pad."  Please confirm the required VFD 

mounting/support arrangement.

Dwg M101 Note 13; E102 Note 2 Provide new independent steel-strut support anchored 

to pad per E102, unless A/E confirms existing Unistrut 

is adequate for the new VFDs. Contractor shall provide new independent steel strut 

support for the VFDs. Mechanical plans to be updated. RTM 8/28/2026

RFI-003 High Electrical Pump skid power: single-point vs. 

individual pump feeders

The Trane TCS P2525 pump skid is furnished with "Single Point Power." 

However E101/E600 show four (4) separate pump feeders (CHP-001/002 at 5 

HP and CHP-003/004 at 25 HP) fed from individual MCC buckets. Please confirm 

whether power is a single skid feeder or individual feeders, and if single-point, 

provide the skid MCA/MOCP for feeder and disconnect sizing.

Trane Proposal p.9 (Pump Skid); Dwg 

E101; E600 schedule

Skid is built for single-point power; individual pump 

feeders should be deleted and a single skid 

feeder/disconnect provided. Need skid MCA/MOCP 

from Trane shop drawings.

Provide individual feeders to each of the four pump 

VFDs as shown on the electrical drawings. Extend the 

existing 120V HVAC control circuit from Panelboard 

PLL-003 to the pump skid’s automated control panel 

and connect. Electrical plans to be updated. RTM 8/28/2026

RFI-004 High Electrical Cooling tower basin heater power The EVAPCO tower includes two (2) electric basin heaters (208V/3PH, 12 kW 

each) with factory-mounted controller. The electrical drawings schedule 

feeders for the fan motors but do not appear to schedule feeders/disconnects 

for the basin heaters or controller. Please provide the basin heater feeder, 

disconnect, and controller power requirements.

Dwg M600 Note 4; E600 / E102 Provide dedicated feeder(s), disconnect, and controller 

power for the two 12 kW basin heaters; source and 

circuiting to be defined by Design Team.
The condenser water system will be drained down and 

winterized each year. No need for basin heater with 

cooling tower. Contractor shall not include pricing to 

power the basin heater. Mechanical and Electrical 

plans to be updated. RTM 8/28/2026

RFI-005 High Mechanical / Civil Buried piping size conflict (ice 

storage loop)

M101 Note 8 calls the ice storage loop "6" chilled water supply and return," 

while revised M102 (Addm 1) shows "(2) 4" chilled water supply" below grade 

and also "(2) 6" chilled water supply piping through wall below grade." Please 

reconcile the buried chilled water pipe sizes and routing.

Dwg M101 Notes 6-8,11; Revised M102 

(Addm 1, p.27)

Reconcile to a single consistent size set.

Lines to/from ice bank shall be 6". Mechanical plans to 

be updated. RTM 8/28/2026

RFI-006 High Mechanical / Civil Buried hydronic piping — 

material, insulation, cover

M500 provides materials for above-ground piping only. Buried chilled water / 

glycol piping in the cooling tower yard is not specified for material, joint type, 

below-grade insulation, vapor barrier/jacket, bedding, or minimum cover. (Spec 

232113 addresses buried condenser water as PVC only.) Please specify buried 

chilled water/glycol pipe material and installation requirements.

Dwg M500 material schedule; M101 

Note 11; Spec 232113 (PDF p.548)

Provide buried CHW/glycol pipe spec (material, joints, 

insulation w/ jacketing, bedding, depth) for accurate 

pricing.

See Specification 232113 Section 2.02 Chilled Water 

Piping With Or Withot Glycol, Buried on page 547 of 

the project manual. RTM 8/28/2026

RFI-007 High Controls / 

Mechanical

Trane <-> Automated Logic 

controls responsibility matrix

Trane provides factory Symbio controls with BACnet; Automated Logic (via 

ACES/Automatic Controls) integrates into the existing BAS. Trane's DP 

transmitters are "Field Installed." The drawings list numerous required points 

(ice inventory, tank temps, secondary CHW DP, tower sump level/temp, fan 

speed, vibration alarm) but no matrix assigns who FURNISHES, MOUNTS, 

WIRES, POWERS, and MAPS each field device, valve actuator, VFD signal, 

control conduit/cable and network connection. Please issue a point-by-point 

controls responsibility matrix.

Trane Proposal p.9 (Symbio, DP 

Transmitters Field Installed); Dwg 

M502/M503; Spec 230923 (PDF 

p.513,521)

Issue responsibility matrix outlining what is provided by 

Trane (Owner Direct) and what needs to be provided 

by MC/EC for contractor coordination

Trane to provide all controls for the new chiller plant. 

Mechanical contractor shall carry costs of installing 

taps for sensors and physical valves. Automated Logic 

shall provide integration from chiller plant controller 

to existing BAS. Contractor shall ensure they have 

controls prices from both Trane and Automated Logic 

to ensure complete scope coverage. RTM 8/28/2026

RFI-008 High Mechanical / Life 

Safety

Refrigerant monitoring, 

ventilation & relief venting (R-

513A)

Chillers are factory charged with R-513A and include relief valves. The drawings 

state the "existing emergency refrigerant purge fan and ductwork to remain" 

but do not confirm suitability for the new chillers, nor do they clearly assign a 

machinery-room refrigerant monitor/alarm, purge-fan control 

interlock/sequence, or relief-valve discharge piping to atmosphere. Please 

clarify refrigerant safety scope and confirm ASHRAE 15 / code compliance.

Trane Proposal p.8 (R-513A, relief 

valves); Dwg M101 Note 9 / MD101

Confirm refrigerant monitor/alarm, purge fan interlock 

& sequence, and relief-vent routing scope, and 

whether existing purge system is adequate for R-513A.

Refrigerant purge fan is properly sized and can remain 

(both refrigerants are type A1 and have similar charge 

weights). Refrigerant detection system shall be 

replaced with a new system capable of detecting R-

513A, with new annunciation alarms outside of each 

of the three mechanical room entrances. Existing 

refrigerant detection and alarm system shall be 

removed in its entirety. Mechanical plans to be 

updated. Electrical plans to be updated. Specification 

section 28440 - Refrigerant Detection and Alarm to be 

issued. RTM 8/28/2026

RFI-009 Medium Mechanical Glycol type, concentration & 

quantity (who supplies)

Pre-bid notes make the contractor responsible for filling the system with 

glycol/chemicals (system volume "assumed 850 gallons" for pricing). Trane 

supplies the glycol MANAGEMENT SYSTEM hardware only, not the fluid. 

Drawings imply 30% propylene glycol. Please confirm glycol type, required 

concentration, inhibitor standard, and that contractor furnishes the full-system 

charge (all piping + tanks + skid, not just the 850-gal baseline).

Addm 1 Pre-Bid Notes p.5; Trane 

Proposal p.9 (Glycol Mgmt System); 

Dwg M600 Note 3

Contractor to furnish propylene glycol for total filled 

volume + final concentration test unless actual 

quanitity is provided.

Contractor to furnish 30% propylene glycol for total 

filled system volume and a final concentration and 

water treatment test. For bidding purposes, contractor 

shall providew 3,000 gallons of solution (note that this 

value overrides the 850 gallon number given in Pre-

Bid Meeting Minutes). All excess glycol shall be left for 

owner's use. RTM 8/28/2026

RFI-010 Medium Electrical Heat Trace The Contract Documents do not reference electric heat trace / freeze 

protection for piping, yet the project includes exterior above-grade and below-

grade hydronic piping. Is electric heat trace required for freeze protection of 

any exterior/below-grade piping, and if so, on which specific runs and to what 

extent?

No heat trace shown — Dwgs, Spec 

232113/230719; Revised M102 makeup 

water & drain (Addm 1)

Heat trace is not shown or specified in the Contract 

Documents. If the design intends freeze protection for 

exterior/below-grade piping or the makeup water line, 

it must be added by clarification/addendum with a 

plan, details, and circuiting.

The condenser water and chilled water loops will be 

drained and winterized, so there is no need to provide 

heat tracing. RTM 8/28/2026
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RFI-011 Medium Mechanical Condenser water chemical 

treatment scope

Spec 232500 requires a condenser water treatment system (bypass feeder, 

conductivity controller, bleed solenoid, solution pumps) plus one year of 

monthly service and owner training. This is not shown on the drawings and is 

separate from the skid glycol package. Please confirm the condenser water 

treatment system and first-year service are in the contractor's scope.

Spec 232500 (PDF p.567-568)

Existing condenser water treatment system to remain 

and is tied into an existing portion of piping that isn't 

being touched. Specification will be removed. RTM 8/28/2026

RFI-012 Medium Architectural Waterproofing at screen wall 

foundation

The Contract Documents do not indicate any waterproofing or dampproofing 

on the below-grade, earth-retaining face of the concrete stem wall and grouted 

CMU. Retaining-wall Detail A/S3.1 shows only subsurface drainage — a 

continuous drain tile to storm sewer wrapped in geofabric with gravel backfill5 

— with no membrane, coating, or protection board called out.  Please confirm 

whether dampproofing/waterproofing is required on the earth side of the 

retaining wall; if so, issue the applicable specification section and a wall detail 

defining the product, extent, terminations, and protection board (coordinated 

with the through-wall flashing and drain tile), and if not, confirm that drain tile 

alone is the intended moisture-control basis so the work can be priced to a 

single defined scope.

Site plans (Sheets C3.0/C4.0/C5.0) & 

structural wall/footing details; "WPR 

Waterproofing" abbreviation only 

(permit set); no Div. 07 

waterproofing/dampproofing section 

located in Project Manual.

Waterproofing to be added to earth-retaining face of 

concrete stem wall below grade and turn onto top of 

footting. Brick will not extend below grade. Spec 

Section 071713 Bentonite Waterproofing section has 

been  added to specifications. BOND 8/31/2026

RFI-013 High Structural Granular fill thickness under slabs Structural sheet S2.1 Plan Note 3 calls for the 4" slab to be placed "over 

compacted free-draining granular fill," but no thickness is specified on S2.1 or in 

the S3.1 sections, and the earthwork specifications (Sections 312323 / 321123) 

define the material (Fill Type A1) and 6" max compacted lift height but not a 

required depth. Please specify the minimum compacted thickness of free-

draining granular fill beneath the Note 3 (4") slab. Also confirm whether the 

Note 2 (8") slab requires the same granular fill / subbase and, if so, its 

thickness.

S2.1 / Sections 312323 / 321123)

Plans have been updated to indicate 4" of granular fill. 

This is the same for both slabs 8/31/2026

Structural S2.1 and civil C4.0 give conflicting elevations for the same 

enclosure/retaining stem wall, such that the base of the wall per civil is at or 

ABOVE the top of the stem wall per structural at the north end.

Top of stem wall per S2.1 (T/WALL): north run 604.60 and 603.93; west run 

stepping down 603.26, 602.59, 601.92, 601.25, 600.58 (T/FTG 598.00).

Base of wall per C4.0 (BW): 605.80 (northeast, match existing), 604.22 

(northwest), and 600.75 (west/south). At the northeast, C4.0 base of wall 

(605.80) is ~1.2 ft ABOVE the S2.1 top of stem wall (604.60); at the northwest, 

C4.0 base of wall (604.22) is ~0.3 ft above the S2.1 top of stem wall (603.93). 

Please reconcile the top-of-stem-wall elevations on S2.1 with the base-of-wall 

(BW) elevations on C4.0 at each location, and confirm the governing base and 

top of wall so the exposed wall and CMU coursing height at each step can be 

determined.

RFI-015 Medium Cooling Tower Disconnect For the cooling tower disconnects, the spec section 262816.16 required Nema 

4X stainless steel, and sheet E600 calls out Nema 3R. Which is correct? 

E600 / Section 262816.16 I will price the stainless steel for now since it is the 

pricey one. 

The enclosure type for cooling tower disconnects shall 

be NEMA 4X. Equipment Data Schedule on Sheet E600 

to be updated. RTM 8/31/2026

On M500 the pipe insulation table shows to insulate the indoor condenser 

water piping and the existing has no insulation.

Confirm insulation required on condenser piping

If yes, is scope only to insulate the new piping or all piping?

 

Medium

Medium

RFI-016 Medium Condenser Pipe Insulation M500

Insulation is not required on interior condenser water 

piping. Mechanical plans to be updated. RTM

8/31/2026

8/31/2026

RFI-014 Medium Multiple Wall Elevation Conflict S2.1 / C4.0

Wall Elevations have been adjusted to coordinate with 

Civil plans.



Clean Electricity Investment Tax Credit Requirements 

for West Middle Cooling Tower & Chillers Replacement (bid #26-145) 

 

Successful bidders must comply with federal requirements for the Parkway School District to receive tax 

credits under Clean Electricity Investment Tax Credit (§ 48E, 2025 onwards) to include, but not limited 

to, the following : 

● Prevailing wage and apprenticeship (PWA) requirements - ensure all laborers, tradesmen, and/or 

mechanics are paid local prevailing wages and that a specified percentage of construction hours 

are completed by registered apprentices 

● Domestic Content - the structural steel, iron, and a minimum percentage of manufactured 

components must be produced in the U.S 

● Do not receive material assistance from any federally listed prohibited foreign entities 

Successful bidders must provide all required documentation for domestically sourced materials via 

submittal for approval prior to purchase as well as documentation for the aforementioned requirements 

including, but not limited to, domestic certification statements and certified payroll statements prior to 

project closeout. 

 

 

https://drive.google.com/file/d/1bDIVomg2BRhu3yfLxwnU4KHglzOZneOx/view?usp=sharing
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B. 260526 - Grounding and Bonding for Electrical Systems
C. 260529 - Hangers and Supports for Electrical Systems
D. 260533.13 - Conduit for Electrical Systems
E. 260533.16 - Boxes for Electrical Systems
F. 260548 - Vibration and Seismic Controls for Electrical Systems
G. 260553 - Identification for Electrical Systems
H. 260583 - Wiring Connections
I. 262726 - Wiring Devices
J. 262813 - Fuses
K. 262816.16 - Enclosed Switches
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2.20 DIVISION 27 -- COMMUNICATIONS  
2.21 DIVISION 28 -- ELECTRONIC SAFETY AND SECURITY  

A. 284400 - Refrigerant Detection and Alarm
2.22 DIVISION 31 -- EARTHWORK  

A. 311000 - Site Clearing
B. 312200 - Grading
C. 312316 - Excavation
D. 312316.13 - Trenching
E. 312316.26 - Rock Removal
F. 312323 - Fill
G. 312500 - Erosion and Sedimentation Control
H. 312500 - Erosion and Sedimentation Controls 

2.23 DIVISION 32 -- EXTERIOR IMPROVEMENTS  
A. 321313 - Concrete Paving
B. 323113 - Chain Link Fences and Gates
C. 329119 - Landscape Grading
D. 329223 - Sodding

2.24 DIVISION 33 -- UTILITIES  
A. 334211 - Stormwater Gravity Piping

2.25 DIVISION 34 -- TRANSPORTATION  
2.26 DIVISION 40 -- PROCESS INTEGRATION  
2.27 DIVISION 46 -- WATER AND WASTEWATER EQUIPMENT

END OF SECTION  000110
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SECTION 071713
BENTONITE PANEL WATERPROOFING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Bentonite clay panel waterproofing and accessories.
1.02 RELATED REQUIREMENTS

A. Section 072100 - Thermal Insulation:  Rigid insulation board used as protection board.
B. Section 312323 - Fill.
C. Section 334100 - Subdrainage.

1.03 REFERENCE STANDARDS
A. ASTM D5993 - Standard Test Method for Measuring Mass per Unit Area of Geosynthetic Clay

Liners.
B. NRCA (WM) - The NRCA Waterproofing Manual.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide product criteria, characteristics, accessories, jointing and seaming

methods, and termination conditions.
C. Shop Drawings:  Indicate ​required flashings, control joints, and expansion joints​, sealing at

​openings, projections, penetrations, reglets, and sleeves​.
D. Certificate:  Certify that products meet or exceed specified requirements.
E. Manufacturer's Installation Instructions:  Indicate special preparation of substrate, panel

attachment methods, and perimeter conditions requiring special attention.
F. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's

name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.06 MOCK-UPS
A. Construct mock-up of ​100 sq ft​ of ​horizontal​ bentonite panel waterproofing, representing

finished work including ​internal and external corners, seals, counterflashings, control and
expansion joints, drainage panel, and protection board​.

B. Locate ​as indicated on drawings​.
C. Acceptable mock-up ​may​ remain as part of the Work.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver materials in manufacturer's original containers, dry and undamaged, with seals and

labels intact.
B. Store and handle materials in accordance with manufacturer's written instructions.
C. Maintain minimum ambient storage temperature of 40 degrees F for bentonite panel products.

1.08 FIELD CONDITIONS
A. Maintain ambient temperatures above 40 degrees F for at least 24 hours before and during

application.
1.09 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. ​​Manufacturers:
1. CETCO​​:  www.cetco.com.

2.02 MATERIALS
A. Bentonite:  Pure bentonite clay, granulated, dry, and comprised of at least 50 percent sodium

montmorillonite with at least 90 percent passing No.20 mesh sieve, and maximum of 10 percent
passing No.200 mesh sieve.

B. Three-Ply Bentonite Panels:  Triple corrugated core, smooth-faced kraft paper panels, center
core filled with self-expanding bentonite clay granules, outer layers placed at right angles to
core layer.
1. Panel Size:  48 by 48 by 5/8 inches, nominal.
2. Bentonite Fill:  1.0 lb/sq ft, minimum, in accordance with ASTM D5993.

C. Joint Packing:  Biodegradable kraft paper containers filled with bentonite clay granules; 1-1/4
inches square or 2-3/8 inches triangular by 24 inches long.

D. Joint Seal:  Moist and hydrated bentonite clay gel using water and glycol for below-freezing
application and water for above-freezing application.

2.03 ACCESSORIES
A. Fasteners:  Galvanized, washerhead concrete or masonry screws.
B. Adhesive:  Manufacturer's recommended type.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting this work.
B. Verify substrate surfaces are smooth, durable, and free of matter detrimental to application of

waterproofing system.
C. Verify items that penetrate surfaces to receive waterproofing are securely installed.

3.02 PREPARATION
A. Clean and prepare surfaces to receive waterproofing in accordance with manufacturer's

installation instructions.
B. Remove concrete fins, projections, and form ties.
C. Fill holes, cracks, honeycombs, and voids with joint sealant at least 1/8 inch thick, and extend

at least 3 inches beyond defect.
3.03 INSTALLATION

A. Install panels in accordance with manufacturer's installation instructions and applicable
requirements of NRCA (WM).

B. Cut panels parallel to corrugations to prevent loss of bentonite.
C. Seal ​construction joints, control joints, and through-wall projections and penetrations​ with joint

​sealant and packing mastic​.
D. Vertical Surfaces:

1. Install ​single-ply​ panels with ​concrete screws​​, starting at base of foundation​.
2. Fold panels around corners with corrugations vertical, and install unfolded panels with

corrugations horizontal.
3. Lap adjoining panels 1-1/2 inches.
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3.04 PROTECTION
A. Do not permit traffic over unprotected or uncovered waterproofing.

END OF SECTION  071713
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SECTION 230934
VARIABLE-FREQUENCY MOTOR CONTROLLERS FOR HVAC

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Variable-frequency motor controllers for low-voltage (600 V and less) AC motor applications.
B. Overcurrent protective devices for motor controllers, including overload relays.

1.02 RELATED REQUIREMENTS
A. Section 230553 - Identification for HVAC Piping and Equipment:  Identification products and

requirements.
B. Section 260526 - Grounding and Bonding for Electrical Systems.
C. Section 262813 - Fuses.

1.03 REFERENCE STANDARDS
A. IEC 60529 - Degrees of Protection Provided by Enclosures (IP Code).
B. NEMA BS 31047 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum).
C. NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
D. NEMA IA 10030 - Industrial Control and Systems:  Enclosures.
E. NEMA ICS 61800-2 - Adjustable Speed Electrical Power Drive Systems, Part 2:  General

Requirements-Rating Specifications for Low Voltage Adjustable Frequency AC Power Drive
Systems.

F. NEMA IS 10033 - Industrial Control and Systems:  Adjustable-Speed Drives.
G. NEMA IS 10034 - Safety Standards for Construction and Guide for Selection, Installation and

Operation of Adjustable Speed Drive Systems.
H. NEMA IS 10035 - Application Guide for AC Adjustable Speed Drive Systems.
I. NEMA MG 00001 - Motors and Generators.
J. NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment

And Systems.
K. NFPA 70 - National Electrical Code.
L. UL 98 - Enclosed and Dead-Front Switches.
M. UL 508A - Industrial Control Panels.
N. UL 61800-5-1 - Standard for Adjustable Speed Electrical Power Drive Systems - Part 5-1:

Safety Requirements – Electrical, Thermal, and Energy (Ed. 2).
1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. ABB:  www.abb.com/#sle.
B. Danfoss:  www.danfoss.com/#sle.
C. Schneider Electric ​​:  www.se.com/#sle.
D. Yaskawa America, Inc; :  www.yaskawa.com/#sle.
E. Substitutions:  See Section 016000 - Product Requirements.
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2.02 VARIABLE-FREQUENCY MOTOR CONTROLLERS
A. Provide variable-frequency motor control system consisting of required controller assemblies,

operator interfaces, control power transformers, instrumentation and control wiring, sensors,
accessories, system programming, etc. as necessary for complete operating system.

B. Provide products listed, classified, and labeled as suitable for purpose intended.
C. Variable-Frequency Motor Controller:
D. Controller Assemblies:  Comply with NEMA IS 10033, NEMA IS 10034, and NEMA ICS 61800-

2; list and label as complying with UL 61800-5-1 or UL 508A as applicable.
E. Provide controllers selected for actual installed motors and coupled mechanical loads in

accordance with NEMA IS 10035, NEMA MG 00001 Part 30, and recommendations of
manufacturers of both controller and load, where not in conflict with specified requirements;
considerations include, but are not limited to:
1. Motor type (e.g., induction, reluctance, and permanent magnet); consider NEMA MG

00001 design letter or inverter duty rating for induction motors.
2. Motor load type (e.g., constant torque, variable torque, and constant horsepower);

consider duty cycle, impact loads, and high inertia loads.
3. Motor nameplate data.
4. Requirements for speed control range, speed regulation, and braking.
5. Motor suitability for bypass starting method, where applicable.

F. Devices on Load Side of Controller:  Suitable for application across full controller output
frequency range.

G. Operating Requirements:
1. Input Voltage Tolerance:  Plus/minus 10 percent of nominal.
2. Input Frequency Tolerance:  Plus/minus 5 percent of nominal.
3. Efficiency:  Minimum of 96 percent at full speed and load.
4. Input Displacement Power Factor:  Minimum of 0.96 throughout speed and load range.
5. Overload Rating:

a. Variable Torque Loads:  Minimum of 110 percent of nominal for 60 seconds.
b. Constant Torque Loads:  Minimum of 150 percent of nominal for 60 seconds.

H. Power Conversion System:  Microprocessor-based, pulse width modulation type.
I. Control System:

1. Provide microprocessor-based control system for automatic control, monitoring, and
protection of motors.  Include sensors, wiring, and connections necessary for functions
and status/alarm indications specified.

2. Provide integral operator interface for controller programming, display of status/alarm
indications, fault reset, and local control functions including motor run/stop, motor
forward/reverse selection, motor speed increase/decrease, and local/remote control
selection.

3. Control Functions:
a. Control Method:  Selectable vector and scalar/volts per hertz unless otherwise

indicated.
1) Scalar/Volts per Hertz Control:  Provide IR compensation for improved low-

speed torque.
2) Vector Control:  Provide selectable autotuning function.

b. Adjustable acceleration and deceleration time; linear and S-curve ramps; selectable
coast to stop.

c. Selectable braking control; DC injection or flux braking.
d. Adjustable minimum/maximum speed limits.
e. Adjustable pulse width modulation switching carrier frequency.
f. Adjustable motor slip compensation.
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g. Selectable autorestart after noncritical fault; programmable number of time delay
between restart attempts.

4. Status Indications:
a. Motor run/stop status.
b. Motor forward/reverse status.
c. Local/remote control status.
d. Output voltage.
e. Output current.
f. Output frequency.
g. DC bus voltage.
h. Motor speed.

5. Protective Functions/Alarm Indications:
a. Overcurrent.
b. Motor overload.
c. Undervoltage.
d. Overvoltage.
e. Controller overtemperature.
f. Input/output phase loss.
g. Output short circuit protection.
h. Output ground fault protection.

6. Inputs:
a. Digital Input(s):  Three.
b. Analog Input(s):  Two.

7. Outputs:
8. Communications:  Compatible with connected systems.  Provide accessories necessary

for proper interface.
9. Features:

a. Password-protected security access.
b. Event log.

J. Power Conditioning/Filtering:
1. Provide DC link choke or input/line reactor for each controller unless otherwise indicated

or required.
2. Reactor Impedance:  3 percent, unless otherwise indicated or required.

K. Packaged Controllers:  Controllers factory-mounted in separate enclosure with externally
operable disconnect and specified accessories.
1. Disconnects:  Circuit breaker or disconnect switch type.

a. Disconnect Switches:  Fusible type or nonfusible type with separate input fuses.
b. Provide externally operable handle with means for locking in OFF position.  Provide

safety interlock to prevent opening cover with disconnect in ON position with
capability of overriding interlock for testing purposes.

c. Provide auxiliary interlock for disconnection of external control power sources where
applicable.

2. Provide door-mounted remote operator interface.
L. Service Conditions:

1. Provide controllers and associated components suitable for operation under following
service conditions without derating:
a. Altitude:  Less than 3,300 feet.
b. Ambient Temperature:  Between 32 degrees F and 104 degrees F.

2. Provide controllers and associated components suitable for operation at indicated ratings
under service conditions at installed location.

M. Short Circuit Current Rating:
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1. Provide controllers with listed short circuit current rating not less than available fault
current at installed location as indicated on drawings.

2. Provide line/input reactors where specified by manufacturer for required short circuit
current rating.

N. Conductor Terminations:  Suitable for use with conductors to be installed.
O. Enclosures:

1. Comply with NEMA IA 10030.
2. NEMA EN 10250 Environment Type or Equivalent IEC 60529 Rating:  Unless otherwise

indicated, as specified for following installation locations:
3. Finish:  Manufacturer's standard unless otherwise indicated.
4. Cooling:  Forced air or natural convection as determined by manufacturer.

P. Interface with Other Work:
1. Provide products compatible with other systems requiring interface with controllers.

2.03 OVERCURRENT PROTECTIVE DEVICES
A. Fusible Disconnect Switches:

1. Description:  Quick-make, quick-break, dead-front fusible switch units complying with
NEMA BS 31047, and listed and labeled as complying with UL 98; ratings, configurations,
and features as indicated or as required.

2. Fuse Clips:  As required to accept indicated fuses.
3. Provide externally operable handle with means for locking in OFF position.  Provide

means for locking switch cover in closed position.  Provide safety interlock to prevent
opening of cover with switch in ON position with capability of overriding interlock for
testing purposes.

2.04 SOURCE QUALITY CONTROL
A. See Section 014000 - Quality Requirements, for additional requirements.
B. Factory test controllers in accordance with NEMA ICS 61800-2.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that ratings of controllers are consistent with indicated requirements.
C. Verify that mounting surfaces are ready to accept controllers.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install in accordance with NEMA IS 10034 and manufacturer's instructions.
C. Do not exceed manufacturer's recommended maximum cable length between controller and

motor.
D. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
E. Install controllers plumb and level.
F. Provide grounding and bonding in accordance with Section 260526.
G. Install field-installed devices, components, and accessories.
H. Provide fuses complying with Section 262813 for fusible switches as indicated.
I. Where accessories are not self-powered, provide control power source as indicated or as

required to complete installation.
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J. Set field-adjustable settings of controllers and associated components according to installed
motor requirements, in accordance with recommendations of manufacturers of controller and
load.

3.03 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Perform inspections and tests listed in NETA ATS, Section 7.17.  Insulation-resistance test on

control wiring listed as optional is not required.
C. Fusible Switches:  Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.
D. Correct deficiencies and replace damaged or defective controllers or associated components.

3.04 CLOSEOUT ACTIVITIES
A. See Section 017800 - Closeout Submittals, for closeout submittals.
B. See Section 017900 - Demonstration and Training, for additional requirements.

3.05 PROTECTION
A. Protect installed controllers from subsequent construction operations.

END OF SECTION  230934
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SECTION 284400
REFRIGERANT DETECTION AND ALARM

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Diffusion refrigerant detection systems.
1.02 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.
B. Section 260529 - Hangers and Supports for Electrical Systems.
C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

1.03 REFERENCE STANDARDS
A. ASHRAE Std 15 - Safety Standard for Refrigeration Systems.
B. IEC 60529 - Degrees of Protection Provided by Enclosures (IP Code).
C. NECA 1 - Standard for Good Workmanship in Electrical Construction.
D. NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
E. NFPA 70 - National Electrical Code.

PART 2  PRODUCTS
2.01 REFRIGERANT DETECTION APPLICATIONS

A. Machinery Rooms with Refrigerants Other than Ammonia:
1. Requirements are not applicable to rooms containing only systems using water.
2. Automatic Sequence of Operations:

a. Low Alarm:
1) Report alarm to approved monitored location.
2) Activate audible and visible notification of alarm both inside machinery room and

outside at each entrance to machinery room.
3) Alarm to be unlatched, with automatic reset if concentration drops below

setpoint for this alarm level.
b. Intermediate Alarm:

1) Report alarm to approved monitored location.
2) Activate audible and visible notification of alarm both inside machinery room and

outside at each entrance to machinery room.
3) Activate emergency ventilation system.
4) Alarm to be latched, requiring manual reset from within machinery room.

c. High Alarm:
1) Report alarm to approved monitored location.
2) Activate audible and visible notification of alarm both inside machinery room and

outside at each entrance to machinery room.
3) Activate emergency ventilation system.
4) Shut down combustion processes in machinery room.
5) Alarm to be latched, requiring manual reset from within machinery room.

3. Alarm Setpoints:
a. ​Low ​Alarm:  ​100 ppm ​.
b. Intermediate Alarm:  Not greater than TLV-TWA value.
c. High Alarm:  Not greater than 25 percent of LFL value or detector upper detection

limit, whichever is less.
4. Emergency Manual Controls:

a. Emergency stop switch to shut down equipment in machinery room; locate outside
machinery room adjacent to primary entrance.
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b. Emergency ventilation override switch to manually activate emergency ventilation;
locate outside machinery room adjacent to primary entrance.

2.02 REFRIGERANT DETECTION SYSTEMS - GENERAL REQUIREMENTS
A. Provide new refrigerant detection systems consisting of required equipment, conduit, boxes,

wiring, connectors, hardware, supports, accessories, software, and system programming as
necessary for complete operating system that provides functional intent indicated.

B. Provide products listed, classified, and labeled as suitable for purpose intended.
C. Comply with the following:

1. Refrigeration Systems with Refrigerant Other than Ammonia:  ASHRAE Std 15.
2. NFPA 70.
3. Applicable state and local codes.
4. Requirements of local authorities having jurisdiction.

D. Service Conditions:  Provide products suitable for operation under service conditions at
installed location.

E. Enclosures:
1. NEMA EN 10250 Environment Type or Equivalent IEC 60529 Rating:  Unless otherwise

indicated, as specified for following installation locations:
a. Indoor Clean, Dry Locations:  Type 1 or Type 12.

2.03 DIFFUSION REFRIGERANT DETECTION SYSTEMS
A. Manufacturers:

1. ACME Engineering Products Ltd:  www.acmeprod.com/#sle.
2. American Gas Safety LLC:  www.americangassafety.com/#sle.
3. Bacharach, Inc:  www.mybacharach.com/#sle.
4. Thermal Gas Systems, Inc:  www.thermalgas.com/#sle.
5. Source Limitations:  Furnish refrigerant detection systems produced by single

manufacturer and obtained from single supplier.
B. Description:  Refrigerant gas detection units that rely on natural diffusion process to transport

refrigerant through air to sensor.
C. Diffusion Refrigerant Detection System:

1. Refrigerants Detected:  ​R-513A ​.
2. Minimum Detection Level:  Capable of detecting concentrations down to 50 ppm.
3. Control Functions:

a. Alarm levels, programmable; minimum of two.
b. Manual test mode; via simulation or alarm setpoint triggering.
c. Self-diagnostics.
d. Calibration.

4. Status Indications:
a. Refrigerant type.
b. Measured refrigerant concentration.

5. Alarm Indications:
a. Provide integral visible and audible notification of alarm and fault conditions.

1) Include visible indication of which alarm level is active.
2) Provide audible distinction between alarm and fault conditions.

6. Outputs:
a. Relay Outputs:  Minimum of one for each alarm level and one for fault.

7. Communications:  Compatible with building automation system. Provide accessories
necessary for proper interface.
a. Remote Monitoring Capabilities:

1) Operating status.
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2) Measurement information including refrigerant type, measured concentration,
and zone, for units with multiple zones.

3) Alarm information including refrigerant type, alarm level, and zone, for units with
multiple zones.

4) Fault information.
8. Features:

a. Password-protected security access.
b. Event log.

2.04 ACCESSORIES
A. Notification Appliances:

1. Manufacturers:
a. Same as manufacturer of refrigerant detection control units.

2. Devices for Outdoor and Damp/Wet Locations:  Weatherproof, suitable for outdoor use;
provide manufacturer's accessory backboxes and/or enclosures in accordance with
product listing.

3. Strobes:
a. Provide xenon or LED light source.
b. Provide the following lens colors unless otherwise indicated or required by authorities

having jurisdiction:
1) Safety Alarm Level:  Red.
2) Early Warning Alarm Level:  Yellow.
3) Fault/Trouble:  Blue.

4. Horns:
a. Rated Sound Pressure Level:  Not less than 75 dB(A) at 10 feet.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify field measurements are as indicated.
B. Verify characteristics of system components are consistent with the indicated requirements.
C. Verify mounting surfaces are ready to receive system components.
D. Verify conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions and NECA 1.
B. Do not exceed manufacturer's recommended maximum cable length between system

components.
C. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
D. Provide required support and attachment; see Section 260529.
E. Install control units plumb and level.
F. Sensor/Sample Point Locations:

1. Refrigerants Heavier than Air:  Locate at 12 to 18 inches above floor unless otherwise
indicated.

G. Provide grounding and bonding; see Section 260526.
H. Provide identification; see Section 260553.

1. Use identification nameplate or identification label to identify meaning of each alarm level
at each refrigerant detection system control unit and remote annunciator/notification
appliance.
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3.03 FIELD QUALITY CONTROL
A. See Section 014000 - Quality Requirements for additional requirements.
B. Notify authorities having jurisdiction and comply with their requirements for scheduling

inspections and tests and for observation by their personnel.
C. Provide equipment, tools, supplies, and personnel required to accomplish inspection and

testing.
D. Test to verify wiring is free of shorts and grounds.
E. Prepare and start system in accordance with manufacturer's instructions.
F. Program system parameters according to project requirements.
G. Calibrate system in accordance with manufacturer's instructions, where applicable.
H. Test system for proper operation.
I. Test for proper interface with other systems.
J. Correct defective work, adjust for proper operation, and retest until entire system complies with

contract documents.
K. Submit detailed reports indicating inspection and testing results and corrective actions taken.

3.04 CLEANING
A. Clean dirt and debris from system components according to manufacturer's instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

3.05 PROTECTION
A. Protect installed system components from subsequent construction operations.

END OF SECTION  284400










































