




TOWN OF HEBRON 
HES DRINKING WATER REMEDIATION BUILDING COMMITTEE 

REGULAR MEETING 
 

 

 

 

 

 

 

 

Monday, September 21, 2020  6:30 PM 
AGENDA 

 

  
 

1) CALL TO ORDER 
 

2) PLEDGE OF ALLEGIANCE 
 

3) PUBLIC COMMENT   
This section of the agenda is reserved for persons in attendance who wish to briefly address the 
HES Drinking Water Remediation Building Committee. The committee requests that 
comments be limited to three minutes or less. Persons wishing to address the Committee 
regarding agenda items should request clarification from the Chair as to whether or not they 
should speak during the public comment portion of the meeting or at the time the agenda item is 
considered 
 

4) CONSENT AGENDA APPROVAL OF MINUTES ET AL  
a) Regular meeting minutes 07-20-2020  
b) Regular meeting minutes 08-17-2020 
c) Special meeting minutes 08-31-2020 
d) Previous Meeting SP&A notes 08-17-2020 

 
5) SUPERINTENDENT REPORT - ACTIVITIES 

a)  Status Consent Agreement 
b) School opening and HES Water use 

 
6) SILVER PETRUCELLI – NUTMEG COMPANIES 

a) Fuss and O’Neil new invoice 
b) Asbestos Documentation (see attached) 
c) Punch List Status 
d) “As Built’s” project and calking  required by DPH and Building official 
e) Drawing files for town 

 
HES Lead Remediation Building Committee 

Mon, Sep 21, 2020 6:30 PM - 8:30 PM (EDT) 
 

Please join my meeting from your computer, tablet or smartphone. 
https://global.gotomeeting.com/join/821612357 

 
You can also dial in using your phone. 

United States: +1 (571) 317-3122 
 

Access Code: 821-612-357 

https://mail.hebronct.com/owa/redir.aspx?C=rTqZ3nBopstwzghYTwlEzVt6071vMM7SIv4FoJhl2MV9hmB5u1vYCA..&URL=https%3a%2f%2fglobal.gotomeeting.com%2fjoin%2f821612357
tel:+15713173122,,821612357


 
 
7) CONSIDER AND ACT ON “CERTIFICATE OF SUBSTANTIAL COMPLETION” 
 
8) PAYMENT REQUISITIONS 

a) Consider and Act on Approved Requisitions: 
i) Hungerford  Inv #87091    $540.00 
ii) Silver Petrucelli  Inv 20-2041    $3,343.1 
iii) Fuss & O’Neil  Inv 0225426    $3,770.00 
iv) Pheonix Environ. Lab Inv 876476    $1,099.00 

 
9)  OTHER PERTINENT PROJECT BUSINESS 
 
10)  ADJOURNMENT 

 











  

Phone: (860) 509-7333 • Fax: (860) 509-7359  
Telecommunications Relay Service 7-1-1 

410 Capitol Avenue, P.O. Box 340308, MS#12DWS 
Hartford, Connecticut  06134-0308 

www.ct.gov/dph/publicdrinkingwater 
Affirmative Action/Equal Opportunity Employer 

 
Drinking Water Section 

September 16, 2020 

Mr. Thomas Baird 
Hebron Public Schools 
580 Gilead St 
Hebron, CT  06248 
 

PUBLIC WATER SYSTEM: Hebron Elementary School, Hebron CT 
CLASSIFICATION TYPE: Non Transient Non Community   
PWSID:   CT0670112 
 
SUBJECT: Consent Agreement DWS-19-067-056 
 
Dear Mr. Baird: 
 

Hebron Elementary School entered into the above-mentioned Agreement with the Department on 
November 8, 2019. Item 8 of the Agreement required that the School, on or before August 31, 2020, 
verify in writing to the Department that the piping replacement project has been completed. On August 
28, 2020, the Department received an e-mail from Malcolm Leichter notifying the Department that the 
pipe replacement project was complete. 
 

As a result of the completion of this project, in accordance with Item 8 of the Agreement, the Department 
will no longer require compliance with Item 3 of the Agreement which required monthly compliance with 
lead public education requirements. However, the Agreement will not be closed out until two rounds of 
lead and copper tap sampling are submitted in accordance with Section 19-13-B102(e)(8) of the 
Regulations of Connecticut State Agencies that meet the lead action level as noted in Item 9 of the 
Agreement.  
 
The Department appreciates your commitment to resolving past lead action level exceedances by 
completing this project. If you have any questions, please contact Gary Johnson at gary.r.johnson@ct.gov  
 

Sincerely, 
 
 
Lori Mathieu 
Public Health Branch Chief 
Environmental Health and Drinking Water Branch 
 
cc: Mr. Russell S. Melmed, Director of Health, Chatham Health District 
 Mr. Brendan Rowley, Certified Operator 
 Mr. Malcolm Leichter, Town of Hebron 
 Mr. Andrew Tierney, Town of Hebron  
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Drinking Water Section 

 
ACKNOWLEDGEMENT OF PROJECT COMPLETION  

AND PROJECT CLOSURE 
 
September 3, 2020 
 
Dr. Thomas Baird  
Superintendent of Schools  
Hebron Public Schools  
580 Gilead Street  
Hebron, CT 06248 
 
Public Water System/Applicant:  HEBRON ELEMENTARY SCHOOL 
PWS ID (if applicable):  CT0670112 DPH Project #: 2020-0026 
Project Location: Hebron, CT   
Project Name: OCCT- Replacement Of All Plumbings 
Date of Project Submission: 12/16/2019, 2/21/2020, 3/3/2020, 3/5/2020 
 
Project Description: Replace all internal plumbings, taps, and water fountains 
 
Based on the following items, the Approval for Construction and Installation of Water and Treatment 
Works dated March 17, 2020 and documents on record for this project, the project is acknowledged as 
being completed.   
 
(XX) Receipt of a Certification of Completed Water or Treatment Works Construction/Installation form, 

dated August 28, 2020. 
(XX) Submission of water quality test results meeting Regulations of Connecticut State Agencies. 
 
This letter also serves as a record of project closure and project activation.  Any changes to your system 
that are a result of this project will be added to our inventory database as warranted.  An as-built drawing 
must be submitted to this office by October 31, 2020. 
 
If you have any questions regarding this letter, please feel free to contact me at 860-509-7333. 
 
Sincerely, 

 
Lori J. Mathieu 
Public Health Branch Chief 
Environmental Health & Drinking Water Branch 



Dr. Tom Baird 
September 3, 2020 
DPH Project #:  2020-0026 
Page 2 
 

  

 
C: Heather Aaron, MPH, LNHA, Deputy Commissioner, Department of Public Health 

Mr. Russell S. Melmed, Director of Health, Chatham Health District 
Mr. Brendan Rowley, Certified Operator  Mr. Michael Hage, DPH-DWS 
Mr. Thomas Chyra, DPH-DWS    Mr. Gary Johnson, DPH-DWS 
Ms. Cindy Sek, DPH-DWS   Mr. Christopher Roy, DPH-DWS 

 
 
 
 
 



Certificate of Compliance

 
 

 
 

 
 

as a  

 

DESIGNATED RESPONSIBLE INDIVIDUAL 

 
 

Is hereby granted on this day January 1, 2020 to: 

 

 

John Chiangi 

Stonington Services dba Brand Fire Services 

 
for successfully meeting all test criteria. 

 

FM Approvals hereby certifies that the individual shown above met all test 

criteria contained in Approval Standard 4991, Approval of Firestop Contractors, 

to qualify as a Designated Responsible Individual (DRI). 

 

Said recognition is subject to satisfactory field performance, accumulation of Continuing Education 

Units and periodic written re-examinations. 

 

 

 

 
_________________________________________ 

 

Phillip J. Smith  

VP - Manager, Materials 

FM Approvals 

1151 Boston-Providence Turnpike 

Norwood, MA 02062       

 

   

                  Expires on December 31, 2022   

   











Product Information

Hilti, Inc. (USA) 1-800-879-8000 I www.us.hilti.com I en español 1-800-879-5000 I Hilti (Canada) Corp. 1-800-363-4458 I www.hilti.ca 

Hilti. Outperform. Outlast.
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High performance intumescent  
firestop sealant 
FS-ONE MAX

Product description
 ■ Intumescent (expands when exposed to fire) firestop sealant that helps 

protect combustible and non-combustible penetrations for up to 4 
hours fire rating

Applications
 ■ Effectively seals most common through penetrations in a variety of 

base materials
 ■ For use on concrete, masonry and drywall
 ■ Mixed and multiple penetrations
 ■ Metal pipe penetrations
 ■ Insulated metal pipe penetrations
 ■ Plastic pipe penetrations
 ■ Cable bundles and trays
 ■ HVAC penetrations

Advantages 
 ■ One product for a variety of common through penetrations
 ■ Cost-effective and easy-to-use solution 
 ■ Water-based and paintable 
 ■ W-rated systems available
 ■ Ethylene glycol-free
 ■ Industry leading VOC results
 ■ Convenient multi application firestop solution for penetrations 

FILL, VOID OR CAVITY MATERIAL 
FOR USE IN THROUGH-PENETRATION  

FIRESTOP SYSTEMS
SEE UL FIRE RESISTANCE DIRECTORY  

66Y7

FM

R

  

FILL, VOID OR CAVITY MATERIALS
 CLASSIFIED BY

UNDERWRITERS LABORATORIES, INC.
FOR USE IN TROUGH-PENETRATION

FIRESTOP SYSTEMS 
SEE UL FIRE RESISTANCE DIRECTORY

66Y7

Technical Data* 
Chemical basis Water-based acrylic dispersion
Color Red
Application temperature 41°F to 104°F  
Storage and transportation range 41°F to 77°F
Approx. cure time * 4 mm / 3 days 
Shelf life 12 months **
Temperature resistance range -4°F to 212°F
Mold and mildew performance Class 0 (ASTM G21-13)
Mold and mildew resistant Yes
Surface burning characteristics 
(ASTM E 84-14) 

Flame Spread: 0 
Smoke Development: 10

Approvals California State Fire Marshal - in 
progress

Tested in accordance with ASTM G21
ASTM E 90
CAN/ULC-S115 
UL 1479
ASTM E 814 
ASTM E84

* At 75°F (24°C) and 50% relative humidity
** from date of manufacture

Visit fbcsystemcompatible.com.   
FBC™ is a trademark of  
the Lubrizol Corporation.



Product Information

Hilti. Outperform. Outlast.
Hilti, Inc. (U.S.) 1-800-879-8000 • www.us.hilti.com • en español 1-800-879-5000 • Hilti Firestop Systems Guide

Introduction
Applications and Products
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Flexible Firestop Sealant  
(CP 606)

Product description
 ■ An acrylic based firestop sealant that provides movement 

capability in fire rated joints and seals through-penetrations 
applications

Product features
 ■ Silicone free
 ■ Halogen, asbestos and solvent free
 ■ Paintable
 ■ Tested up to 33% movement with 500 cycles in accordance to UL 

2079 and ASTM 1966
 ■ Smoke and fume resistant
 ■ Easy clean up with water
 ■ Single component systems available
 ■ Meets LEED™ requirements for indoor environmental quality credit 

4.1 Low Emitting Materials, Sealants and Adhesives and 4.2 Paints 
and Coatings

Areas of application
 ■ Sealing construction/expansion joints
 ■ Top-of-wall joints
 ■ Metal pipes
 ■ Cable bundles
 ■ HVAC penetrations

For use with
 ■ Various base materials such as masonry, concrete, gypsum, etc.
 ■ Wall and floor assemblies rated up to 3 hours

Examples
 ■ Where a gypsum wall assembly meets the underside of a metal or 

concrete deck
 ■ Sealing expansion joints to impede the passage of fire, smoke and 

toxic fumes
 ■ Sealing around HVAC penetrations through fire-rated assemblies

FM

R

  

FILL, VOID OR CAVITY MATERIALS
 CLASSIFIED BY

UNDERWRITERS LABORATORIES, INC.
FOR USE IN TROUGH-PENETRATION

FIRESTOP SYSTEMS 
SEE UL FIRE RESISTANCE DIRECTORY

66Y7

Notice 
• Before handling, read Material Safety Data Sheet and 

product label for safe usage and health information. 
• Instructions below are general guidelines — always 

refer to the applicable drawing in the UL Fire 
Resistance Directory or Hilti Firestop Systems Guide 
for complete installation information

• The use of backing material is recommended to 
control the sealant depth and help ensure assembly 
seal is complete

Opening
1. Clean the opening.  Surfaces to which CP 606 will 

be applied should be cleaned of loose debris, dirt, 
oil, wax and grease.  The surface should be moisture 
and frost free.

Application of firestop
2. Insert fill of mineral wool or backer (as required).
3. Apply firestop over backer.
4. Smooth firestop sealant with a trowel before the skin 

forms. Once cured, CP 606 can only be removed 
mechanically.

5. For maintenance reasons, a penetration seal can be 

permanently marked with an identification plate and 
fastened in a visible position next to the seal.

Not for use
• On areas immersed in water

Storage
• Store only in the original packaging in a location 

protected from moisture at a temperature of 40°F to 
77°F (5°C to 25°C)

• Observe expiration date on package

Installation instructions for CP 606

 1. Clean opening 2. Insert backing 
material compressed 
per UL System

3. Apply CP 606 4. Smooth CP 606 5. Fasten identification 
plate (if required)

  1. Clean opening 2. Insert backing 
material

3. Apply CP 606 4. Smooth CP 606 5. Fasten identification 
plate (if required)

Firestop
System

Firestop
System

Firestop
System

J
O

IN
T

D
U

C
T

FILL, VOID OR CAVITY MATERIAL 
FOR USE IN THROUGH-PENETRATION  

FIRESTOP SYSTEMS AND  
JOINT SYSTEMS

SEE UL FIRE RESISTANCE DIRECTORY  
66Y7

Technical Data* CP 606
Chemical basis Acrylic based firestop sealant
Color Available in red, white and gray
Application temperature 40°F to 104°F (5°C to 40°C)
Skin-forming time Approx. 15 min
Curing time Approx. 3 mm / 3 days
Average volume shrinkage  
(ASTM C1241)

22.2%

Movement capability Approx. 10%
Temperature resistance –22°F to 176°F (–30°C to 80°C)
Surface burning characteristics 
(ASTM E 84-96)

Flame Spread: 10 
Smoke Development: 0

Sound transmission classification 
(ASTM E 90-99)

56  
(Relates to specific construction) 

Tested in accordance with
• UL 2079  • ASTM E 814  • ASTM E 1966 
• ASTM E 84  • UL 1479 • ASTM G21

*At 73°F (23°C) and 50% relative humidity 



Product Information

Hilti. Outperform. Outlast.
Hilti, Inc. (U.S.) 1-800-879-8000 • www.us.hilti.com • en español 1-800-879-5000 • Hilti Firestop Systems Guide

Introduction
Applications and Products
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Firestop Joint Spray 
(CFS-SP WB)

Product description
 ■ A sprayable fire-rated mastic for construction joints where 

maximum movement is required

Product features
 ■ Sprayable or apply by brush
 ■ Maximum flexibility, meets 500 cycle requirements (Class II and III 

Approval) (ASTM E 1966 and UL 2079)  
 ■ Quick and easy installation with the Titan 600 or 1100 Sprayers 

can help save you time and money
 ■ Contains no halogens, solvents or asbestos
 ■ Water based formulation so spills and over-spray clean up quickly 

and easily
 ■ Paintable
 ■ Meets LEED™ requirements for indoor environmental quality credit 

4.1 Low Emitting Materials, Sealants and Adhesives and 4.2 Paints 
and Coatings

Areas of application
 ■ Top-of-wall joints
 ■ Curtain wall/edge of slab
 ■ Expansion joints

For use with
 ■ Concrete, masonry and gypsum wall assemblies
 ■ Wall and floor/wall assemblies rated up to 4 hours

Examples
 ■ Where a gypsum wall assembly meets the underside of a metal or 

concrete deck
 ■ Where a concrete floor assembly meets with non-rated exterior 

wall (concrete, glass, etc.)
 ■ Where two concrete floor/wall assemblies meet

Technical Data* CFS-SP WB
Density Approx. 10.8 lb/gal (1.3 g/cm3)
Color Available in red, white and gray**
Application temperature 39°F to 104°F (4°C to 40°C)
Temperature resistance -40°F to 176°F (-40°C to 80°C)
Consistency Sprayable liquid
Chemical basis Acrylic-water-based-dispersion
Curing time Approx. 24 hours @ 73°F,  

50% humidity for 1/8" depth
Average volume shrinkage  
(ASTM C1241)

51.1%

Ph-value Approx. 8-9
Movement capability Up to 50%
Surface burning characteristics 
(CAN/ULC-S102)

Flame spread: 15 
Smoke development: 10

Sound transmission classification 
(ASTM E 90-99)

59
(per tested construction type)

Tested in accordance with
• UL 2079     • ASTM E 1966     • ASTM E 84         • ASTM E 2837
• UL 1479     • ASTM E 814       • ASTM E 2307     

*At 73°F (23°C) and 50% relative humidity
**Gray color requires six (6) weeks lead time

Installation instructions for Firestop Joint Spray CFS-SP WB

FILL, VOID OR CAVITY MATERIAL 
FOR USE IN THROUGH-PENETRATION 
FIRESTOP SYSTEMS, AND/OR JOINT 

SYSTEMS, AND/OR PERIMETER 
FIRE CONTAINMENT SYSTEMS

SEE UL FIRE RESISTANCE DIRECTORY  
66Y7

FM

R

  

FILL, VOID OR CAVITY MATERIALS
 CLASSIFIED BY

UNDERWRITERS LABORATORIES, INC.
FOR USE IN TROUGH-PENETRATION

FIRESTOP SYSTEMS 
SEE UL FIRE RESISTANCE DIRECTORY

66Y7

Notice 
• Before handling, read Material Safety Data Sheet and 

product label for safe usage and health information. 
• Instructions below are general guidelines — always 

refer to the applicable drawing in the UL Fire 
Resistance Directory or Hilti Firestop Systems Guide 
for complete installation information

Opening
1. Clean the opening. Surfaces to which Firestop Joint 

Spray will be applied should be cleaned of loose 
debris, dirt, oil, wax and grease. The surface should 
be moisture and frost free.

Application of Firestop Joint Spray
2. Mineral wool packing: Install the prescribed back 

filling material type and depth to obtain desired 
rating.

3. Application of Firestop Joint Spray: Apply Firestop 
Joint Spray to the required depth in order to obtain 
the desired rating.  Make sure Firestop Joint Spray 
contacts all surfaces and overlaps beyond all 
surrounding surfaces (Refer to UL System). Titan 
Sprayers have been successful in applying Firestop 
Joint Spray. Hilti recommends the use of the Titan  
600 (for application temperatures above 50°F) or 

Firestop Joint Spray may also be brushed on with a 
paint brush. Contact Hilti Technical Support for more 
information.

4. Curing time: Allow approx. 24 hours for typical 
application thickness (@ 73°F / 23°C) 50% humidity 
for 1/8" depth for the Firestop Joint Spray to fully 
cure.

5. Identification: For maintenance reasons all Firestop 
Joint Spray applications can be permanently marked 
with an identification plate and  fastened in a visible 
position next to the seal.

Not for use
• In areas immersed in water
• On hot surfaces (above 176°F)

Storage
• Store only in the original packaging at temperatures 

39°F to 77°F (4°C to 25°C)
• Observe expiration date on package

1. Clean opening 2.  Pack in mineral wool 
compressed per UL 
System

3. Spray or brush on  
Firestop Spray

4. Allow Firestop Spray 
to cure

5. Fasten identification plate 
(if required)



Product Description & Application

Test Standard

ASTM C612

ASTM E84 (UL 723)

CAN/ULC S102

CAN/ULC S114

ASTM E136

ULC 2 hr rated from interior side - W606

ULC 2 hr rated from both sides - W611

UL 2 hr rated from interior side - U655

UL 2 hr rated from both sides - U659

Consult UL and ULC Directories for fire rated designs

ASTM C303

4.2 hr.ft2.F/Btu ASTM C518 (C177)

RSI value / 25.4mm @ 24
o
C 0.74 m2K/W

ASTM C356

ASTM C795

ASTM C665

ASTM C1104

ASTM C1338

24"x48" (610mm x 1219mm), 31.5"x48" (800mm x 1219mm), 32"x48" (813mm x 1219mm)

fax:  800-991-0110

www.roxul.com

tel:  800-265-6878

ROXUL INC

8024 Esquesing Line

Milton, On. L9T 6W3

Linear Shrinkage - <1% @ 1200°F

NOTE: *Mast Format 1995 Edition **Master Format 2004 Edition. As ROXUL Inc has no control over installation design and workmanship, accessory materials or application

conditions, ROXUL Inc. does not warranty the performance or results of any installation containing ROXUL Inc's products. ROXUL Inc's overall liability and the remedies available

are limited by the general terms and conditions of sale. This warranty is in lieu of all other warranties and conditions expressed or implied, including the warranties of

merchantability and fitness for a particular purpose.

Issued 04-01-16   

Supersedes 07-05-13

Reaction to Moisture

Compliance

Flame spread index = 0 ; Smoke developed index = 0

Flame spread index = 0 ; Smoke developed index = 0

Dimensions

Reaction to Fire

ROXUL SAFE® 55

Stress Corrosion Cracking Tendency of Austenitic Stainless Steel - Passed

Corrosion of Steel - Passed

Performance

Thermal Resistance R-Value / inch @ 75
o
F

Board Insulation 05080*  Board Insulation 07 21 13**

Technical Data Sheet

Metal Wall Panels 07 42 13**

Thickness

Determination of Non Combustibility of Building Materials - Non Combustible

Moisture Sorption - 0.04%

Determination of Fungi Resistance - Passed

Product is available in 4” thickness (101.6mm)

Nominal Density, Minimum - 4.5 lbs/ft³  (72 kgs/m³)

Corrosion Resistance 

Test for Non-Combustibility - Non Combustible

ROXUL SAFE® 55 is a mineral wool insulation board approved for use in metal building assemblies where a two hour fire resistance rating is 

required from one side or both sides of the wall.

Mineral Fiber Block and Board Thermal Insulation  -  Type IVB Compliant

Metal Building Insulation

Density 

Dimensional Stability
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UL SYSTEM NO. C-AJ-2109

F-RATING = 2-HR. OR 3-HR.
T-RATING = 0-HR., 2-HR., OR 3-HR.

L-RATING AT AMBIENT = LESS THAN 1 CFM / SQ FT (SEE NOTE NO. 9 BELOW)
L-RATING AT 400°F = LESS THAN 1 CFM / SQ FT (SEE NOTE NO. 9 BELOW)

W-RATING = CLASS I (SEE NOTES NO. 7 AND 8 BELOW)

PLASTIC PIPE THROUGH FLOOR/WALL OR BLOCK WALL ASSEMBLY

A

SECTION A-ABOTTOM VIEW

Plano, Texas USA (800) 879-8000

1. CONCRETE FLOOR OR WALL ASSEMBLY (2-HR. OR 3-HR. FIRE-RATING) :
A. LIGHTWEIGHT OR NORMAL WEIGHT CONCRETE FLOOR OR WALL (MINIMUM 4-1/2" THICK).
B. ANY UL CLASSIFIED CONCRETE BLOCK WALL.

2. [OPTIONAL] MAXIMUM 12" NOMINAL DIAMETER STEEL PIPE SLEEVE (SCHEDULE 40 OR HEAVIER) MAY
EXTEND MAXIMUM 3" ABOVE FLOOR.

3. PENETRATING ITEM TO BE ONE OF THE FOLLOWING (ALSO SEE NOTE NO. 5 BELOW) :
A. MAXIMUM 10" NOMINAL DIAMETER PVC PLASTIC PIPE (CELLULAR OR SOLID CORE).
B. MAXIMUM 10" NOMINAL DIAMETER CPVC PLASTIC PIPE (CLOSED PIPING SYSTEM ONLY).
C. MAXIMUM 6" NOMINAL DIAMETER ABS PLASTIC PIPE (CELLULAR OR SOLID CORE).
D. MAXIMUM 6" NOMINAL DIAMETER FRPP PLASTIC PIPE.

4. MINIMUM 1/2" DEPTH HILTI FS-ONE MAX INTUMESCENT FIRESTOP SEALANT, HILTI CFS-S SIL GG
FIRESTOP SILICONE SEALANT, OR HILTI CFS-S SIL SL FIRESTOP SILICONE SEALANT INSTALLED FLUSH
WITH TOP OR BOTTOM SURFACE OF FLOOR.

A

1 2

3

4
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Sheet Drawing No.
HILTI, Inc.

Date
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5. HILTI CP 643N OR CP 644 FIRESTOP COLLAR WITH FASTENING HOOKS (SEE TABLE BELOW).
6. EACH FASTENING HOOK SECURED TO BOTTOM OF FLOOR WITH 1/4" x 1-1/4" LONG STEEL EXPANSION

BOLTS, MIN. 0.145" x 1-1/4" POWDER ACTUATED FASTENERS WITH 1-7/16" DIAMETER STEEL WASHER,
1/4" x 1-1/4" HILTI KWIK-CON II+ CONCRETE SCREW ANCHOR, 1/4" x 1-3/4” HILTI KWIK-BOLT 3 STEEL
EXPANSION ANCHOR, OR HILTI X-DNI 27 P8 S15 POWDER ACTUATED FASTENER WITH INTEGRATED
WASHER.

NOTES : 1. HILTI FIRESTOP COLLARS, HILTI FS-ONE MAX INTUMESCENT FIRESTOP SEALANT OR HILTI
CFS-S SIL GG FIRESTOP SILICONE SEALANT ARE REQUIRED ON BOTH SIDES OF A WALL
ASSEMBLY.

2. MAXIMUM DIAMETER OF OPENING = 12".
3. ANNULAR SPACE ON PIPES NOMINAL 6" AND SMALLER = MINIMUM 0", MAXIMUM 1/2".
4. ANNULAR SPACE ON PIPES LARGER THAN NOMINAL 6" = MINIMUM 0", MAXIMUM 1-1/4".
5. CLOSED OR VENTED PIPING SYSTEM (PVC, ABS, & FRPP = SCHEDULE 40, CPVC = SDR 13.5).
6. HILTI FIRESTOP SEALANT IS OPTIONAL ON PIPES HAVING A MAXIMUM DIAMETER OF

NOMINAL 6" INSTALLED IN UNSLEEVED OPENINGS.
7. W-RATING DOES NOT APPLY IN SLEEVED OPENINGS.
8. W-RATING APPLIES ONLY WHEN ANNULAR SPACE IS MINIMUM 0", MAXIMUM 1/2", AND HILTI

CFS-S SIL GG FIRESTOP SILICONE SEALANT OR HILTI CFS-S SIL SL FIRESTOP SILICONE
SEALANT IS USED.

9. L-RATING APPLIES ONLY WHEN HILTI CFS-S SIL GG FIRESTOP SILICONE SEALANT OR HILTI
CFS-S SIL SL FIRESTOP SILICONE SEALANT IS USED.

10. WHEN HILTI CFS-S SIL SL FIRESTOP SILICONE SEALANT IS USED, A MINIMUM 1/2"
THICKNESS OF MINERAL WOOL (MIN. 4 PCF DENSITY) TIGHTLY PACKED IS TO BE INSTALLED
WITHIN THE ANNULAR SPACE AND RECESSED FROM THE TOP SURFACE OF CONCRETE
FLOOR TO ACCOMMODATE SEALANT.

CAJ
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UL SYSTEM NO. C-AJ-2109
PLASTIC PIPE THROUGH FLOOR/WALL OR BLOCK WALL ASSEMBLY

Plano, Texas USA (800) 879-8000

NOMINAL PIPE DIAMETER PRODUCT DESCRIPTION F-RATING
1-1/2" CP 643 50/1.5" N 3

2" CP 643 63/2" N 3
3" CP 643 90/3" N 3
4" CP 643 110/4" N 3
6" CP 643 160/6" N 3
8" CP 644 200/8" 2

10" CP 644 250/10" 2

F-RATING = 2-HR. OR 3-HR.
T-RATING = 0-HR., 2-HR., OR 3-HR.

L-RATING AT AMBIENT = LESS THAN 1 CFM / SQ FT (SEE NOTE NO. 9 BELOW)
L-RATING AT 400°F = LESS THAN 1 CFM / SQ FT (SEE NOTE NO. 9 BELOW)

W-RATING = CLASS I (SEE NOTES NO. 7 AND 8 BELOW)
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Hilti Firestop Systems
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Saving Lives through Innovation and Education

CAJ
1 of 3

3/32" = 1"

UL/cUL SYSTEM NO. C-AJ-8143

F-RATING = 2-HR.
T-RATING = 0-HR.

MULTIPLE PENETRATIONS THROUGH CONCRETE FLOOR/WALL OR BLOCK WALL

A

SECTION A-A

TOP VIEW

Plano, Texas USA (800) 879-8000

A

1

2 3 4

5

6

7

8

9

10

8143dJan. 03, 2017

CA
J8

14
3d

.01
03

17



Sheet Drawing No.
HILTI, Inc.

Date

Scale

Saving Lives through Innovation and Education

CAJ
2 of 3

-

UL/cUL SYSTEM NO. C-AJ-8143

F-RATING = 2-HR.
T-RATING = 0-HR.

MULTIPLE PENETRATIONS THROUGH CONCRETE FLOOR/WALL OR BLOCK WALL

Hilti Firestop Systems
Plano, Texas USA (800) 879-8000

1. CONCRETE FLOOR OR WALL ASSEMBLY (2-HR. FIRE-RATING) :
A. LIGHTWEIGHT OR NORMAL WEIGHT CONCRETE FLOOR (MINIMUM 4-1/2" THICK).
B. LIGHTWEIGHT OR NORMAL WEIGHT CONCRETE WALL (MINIMUM 5" THICK).
C. ANY UL/cUL CLASSIFIED CONCRETE BLOCK WALL.

2. ONE OR MORE OF THE FOLLOWING PENETRATING ITEMS (ITEMS 2-7) AND IN ANY COMBINATION MAY
BE INSTALLED WITHIN THE OPENING :

A. MAXIMUM 24" NOMINAL DIAMETER STEEL PIPE (SCHEDULE 40 OR HEAVIER).
B. MAXIMUM 24" NOMINAL DIAMETER CAST OR DUCTILE IRON PIPE.
C. MAXIMUM 6" NOMINAL DIAMETER COPPER PIPE.
D. MAXIMUM 6" NOMINAL DIAMETER STEEL CONDUIT.
E. MAXIMUM 4" NOMINAL DIAMETER EMT.

3. [OPTIONAL] ANY OR ALL PIPES (8" OR SMALLER) MAY BE INSULATED WITH MAXIMUM 1-1/2" THICK
GLASS-FIBER PIPE INSULATION.

4. [OPTIONAL] ANY OR ALL PIPES (2" OR SMALLER) MAY BE INSULATED WITH MAXIMUM 2" THICK
GLASS-FIBER PIPE INSULATION OR MAXIMUM 1" THICK AB/PVC PIPE INSULATION.

5. MAXIMUM 4" NOMINAL DIAMETER CABLE BUNDLE OR INDIVIDUAL CABLE TO CONSIST OF ANY OF THE
FOLLOWING :

A. MAXIMUM 500 KCMIL SINGLE COPPER OR ALUMINUM CONDUCTOR POWER CABLE WITH PVC
JACKET.

B. MAXIMUM 300 PAIR NO. 24 AWG TELEPHONE CABLE WITH PVC JACKET.
C. MAXIMUM 7/C NO. 12 AWG POWER CABLE WITH PVC JACKET.
D. MAXIMUM 1/2" DIAMETER FIBER OPTIC CABLE WITH PVC JACKET.
E. MAXIMUM 3/C NO. 12 AWG STEEL CLAD CABLE.

6. MAXIMUM 3/C NO. 2/0 AWG COPPER CONDUCTOR PVC JACKETED ALUMINUM OR STEEL CLAD, TECK
90 CABLE.

7. MAXIMUM 4/C NO. 750 KCMIL ALUMINUM OR COPPER CONDUCTOR WITH ALUMINUM OR STEEL CLAD,
WITH OR WITHOUT PVC JACKET.

8. MAXIMUM 24" x 6" ALUMINUM OR STEEL OPEN LADDER CABLE TRAY (MAX. QTY. = 1). ANY
COMBINATION OF THE TYPES AND SIZE OF CABLES DESCRIBED IN ITEM NO. 5 ABOVE MAY BE USED.
CABLES TO FILL MAXIMUM 40% CROSS-SECTIONAL AREA OF TRAY AND HAVE A MAXIMUM 3" CABLE
LOADING DEPTH.

9. MINIMUM 4" THICKNESS MINERAL WOOL (MINIMUM 4 PCF DENSITY) TIGHTLY PACKED.
10. MINIMUM 1/2" DEPTH HILTI FS-ONE MAX INTUMESCENT FIRESTOP SEALANT.
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UL/cUL SYSTEM NO. C-AJ-8143

F-RATING = 2-HR.
T-RATING = 0-HR.

MULTIPLE PENETRATIONS THROUGH CONCRETE FLOOR/WALL OR BLOCK WALL

Hilti Firestop Systems
Plano, Texas USA (800) 879-8000

NOTES : 1. MAXIMUM AREA OF OPENING = 1440 SQ. IN. WITH A MAXIMUM DIMENSION OF 48".
2. MINIMUM 1/2" DEPTH HILTI FS-ONE MAX INTUMESCENT FIRESTOP SEALANT IS

REQUIRED ON BOTH SIDES OF A WALL ASSEMBLY.

ANNULAR SPACE MINIMUM MAXIMUM
BETWEEN INDIVIDUAL CABLES AND CABLE BUNDLES 1/2" 12"
BETWEEN INDIVIDUAL/BUNDLES CABLES AND OTHER PENETRANTS 1/2" 12"

-EXCEPTION : BETWEEN INDIVIDUAL/BUNDLED CABLES AND COPPER PIPES
GREATER THAN 3", STEEL PIPE, IRON PIPE, AND CONDUITS GREATER THAN 4" 2" 12"

BETWEEN INSULATED PIPES 2" 12"
BETWEEN METALLIC PIPES 2" 12"
- EXCEPTION 1) BETWEEN 3" AND SMALLER COPPER PIPES 1/2" 12"
-EXCEPTION 2) BETWEEN 2" AND SMALLER STEEL PIPES AND CONDUITS 0" 12"
-EXCEPTION 3) BETWEEN 4" AND SMALLER STEEL PIPES AND CONDUITS 1/2" 12"
BETWEEN INSULATED PIPES OR CABLE TRAY AND PERIPHERY OF OPENING 1/2" 12"
BETWEEN ALL OTHER PENETRANTS AND PERIPHERY OF OPENING 0" 12"
BETWEEN CABLE TRAY AND ALL OTHER PENETRANTS 3" 12"
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NOTES : 1. STEEL FLOOR UNITS MAY BE SPRAYED WITH A MIN. 5/16" THICKNESS TO MAX. 1-3/4"
THICKNESS OF UL CLASSIFIED MONOKOTE TYPE MK-6/HY (MANUFACTURED BY W.R. GRACE)
OR TYPE 300 (MANUFACTURED BY ISOLATEK, INT.) FIREPROOFING PRIOR TO INSTALLATION
OF MINERAL WOOL AND HILTI FIRESTOP SPRAY.

2. WHEN THE STEEL DECK IS COATED WITH FIREPROOFING, HILTI FIRESTOP SPRAY SHALL
OVERLAP THE WALL A MINIMUM OF 1/2" AND OVERLAP THE FIREPROOFING A MINIMUM 2" ON
BOTH SIDES OF THE WALL.

1. LIGHTWEIGHT OR NORMAL WEIGHT CONCRETE FLOOR (MINIMUM 2-1/2" THICK) OVER METAL DECKING
(2-HR. FIRE-RATING).

2. CONCRETE WALL ASSEMBLY (2-HR. FIRE-RATING) :
A. LIGHTWEIGHT OR NORMAL WEIGHT CONCRETE WALL (MINIMUM 8" THICK).
B. ANY UL/cUL CLASSIFIED CONCRETE BLOCK WALL.

3. MINERAL WOOL (MIN. 4 PCF DENSITY) COMPRESSED 33% AND INSERTED INTO JOINT, FLUSH WITH
OUTSIDE WALL SURFACES.

4. MINIMUM 1/8" (WET) THICKNESS HILTI CFS-SP WB FIRESTOP JOINT SPRAY OR HILTI CP 672 SPEED
SPRAY TO COMPLETELY COVER MINERAL WOOL AND TO OVERLAP A MINIMUM 1/2" ONTO CONCRETE
WALL AND METAL DECKING ON BOTH SIDES OF WALL ASSEMBLY.
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1. FLOOR OR ROOF ASSEMBLY (1-HR. OR 2-HR. FIRE-RATING) :
A. LIGHTWEIGHT OR NORMAL WEIGHT CONCRETE FLOOR (MIN. 2-1/2" THICK) OVER METAL DECKING

(UL/cUL CLASSIFIED D700 OR D900 SERIES).
B. INSULATING CONCRETE (MIN. 2-1/4" THICK) OVER METAL DECKING (UL/cUL CLASSIFIED P900

SERIES).
C. [NOT SHOWN] FLUTED STEEL ROOF DECK WITH SPRAY-APPLIED FIREPROOFING (UL/cUL

CLASSIFIED P700 SERIES).
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ASSEMBLY RATING = 1-HR. OR 2-HR.
CLASS II MOVEMENT CAPABILITIES - 50% COMPRESSION OR EXTENSION

L-RATING AT AMBIENT = LESS THAN 1 CFM / LIN FT
L-RATING AT 400°F = LESS THAN 1 CFM / LIN FT
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2. HILTI CP 777 SPEED PLUGS FRICTION FITTED TO COMPLETELY FILL FLUTES. ADJACENT LENGTHS OF
SPEED PLUGS TO BE TIGHTLY BUTTED WITH SEAMS SPACED MINIMUM 24" APART ALONG LENGTH OF
THE PLUGS (SEE NOTE NO. 5 BELOW).

3. MINIMUM 2" WIDE, 16 GA., STEEL STRAPS CUT TO A LENGTH TO SPAN THE FLUTE AND OVERLAP THE
ADJACENT VALLEYS BY 1-1/2". STEEL STRAPS SPACED MAXIMUM 24" ON CENTER AND FASTENED TO
FLOOR ASSEMBLY WITH APPROPRIATE HILTI ANCHORS (1/4" DIAMETER x 1-1/2" LONG) OR 1" LONG HILTI
X-U 27 P8S15 POWDER ACTUATED FASTENERS WITH 9/16" DIAMETER STEEL WASHERS.

4. GYPSUM WALL ASSEMBLY (UL/cUL CLASSIFIED U400, V400, OR W400 SERIES) (1-HR. OR 2-HR.
FIRE-RATING).

5. CEILING RUNNER (MIN. 25 GA. WITH 2" FLANGES) INSTALLED PARALLEL TO DIRECTION OF STEEL
FLOOR UNITS AND SECURED TO STEEL STRAPS WITH TWO NO. 8 SELF-DRILLING, SELF-TAPPING STEEL
SCREWS PER STRAP.

6. STEEL STUDS (MIN. 2-1/2" WIDE), CUT 1/2" TO 3/4" LESS IN LENGTH THAN ASSEMBLY HEIGHT, NESTING
IN CEILING RUNNER WITHOUT ATTACHMENT.

7. HILTI CP 767 SPEED STRIPS OR MINERAL WOOL SAFING (MIN. 4 PCF DENSITY) COMPRESSED 50% AND
INSERTED INTO JOINT, FLUSH WITH BOTH SIDES OF WALL.

8. MINIMUM 1/8" (WET) THICKNESS HILTI CFS-SP WB FIRESTOP JOINT SPRAY TO COMPLETELY COVER
MINERAL WOOL AND TO OVERLAP A MINIMUM 1/2" ONTO GYPSUM WALL, STEEL STRAPS, AND METAL
DECK.

NOTES : 1. MAXIMUM WIDTH OF JOINT = 1-1/2".
2. STEEL FLOOR UNITS MAY BE SPRAYED WITH A MINIMUM 5/16" TO MAXIMUM 1-3/4" THICKNESS

OF UL CLASSIFIED MONOKOTE TYPE MK-6/HY (MANUFACTURED BY W.R. GRACE) OR CAFCO
TYPE 300 (MANUFACTURED BY ISOLATEK, INT.) FIREPROOFING, PRIOR TO INSTALLATION OF
CEILING RUNNERS.

3. WHEN THE STEEL DECK IS COATED WITH FIREPROOFING, HILTI FIRESTOP JOINT SPRAY
SHALL OVERLAP THE WALL A MINIMUM 1/2" AND OVERLAP THE FIREPROOFING A MINIMUM 2"
ON BOTH SIDES OF GYPSUM WALL ASSEMBLY.

4. AS AN ALTERNATE TO CEILING RUNNER IN ITEM NO. 3, SLOTTED CEILING RUNNERS MAY BE
USED. CONSULT THE UL FIRE RESISTANCE DIRECTORY FOR APPROVED MANUFACTURERS.

5. AS AN ALTERNATE TO HILTI CP 777 SPEED PLUGS (ITEM 2), MINERAL WOOL SAFING (MIN. 4
PCF DENSITY) MAY BE CUT TO THE SHAPE OF THE FLUTED FLOOR TO COMPLETELY FILL THE
FLUTES ABOVE STRAPS. ADJACENT LENGTHS OF SAFING TO BE TIGHTLY BUTTED WITH
SEAMS SPACED 24" APART ALONG LENGTH OF FLUTES. ALTERNATELY, FLUTE MAY BE
FILLED WITH FIREPROOFING ABOVE THE STRAPS.
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H
W

D
02

64
g.

10
23

13

TOP OF WALL JOINT : GYPSUM WALL ASSEMBLY

Tulsa, Oklahoma USA (800) 879-8000











Sheet Drawing No.

HILTI, Inc.

Date

Scale HWD
0460d

1 of 2

9/64" = 1"

May 07, 2012

UL/cUL SYSTEM NO. HW-D-0460

ASSEMBLY-RATING = 1-HR. OR 2-HR.
CLASS II MOVEMENT CAPABILITIES - 100% COMPRESSION OR 50% EXTENSION

H
W

D
04

60
d.

05
07

12

TOP OF WALL JOINT : GYPSUM WALL ASSEMBLY

Tulsa, Oklahoma USA (800) 879-8000

FRONT VIEW

SECTION A-A

A

1. FLOOR OR ROOF ASSEMBLY (1-HR. OR 2-HR. FIRE-RATING) :
A. LIGHTWEIGHT OR NORMAL WEIGHT CONCRETE FLOOR (MIN. 2-1/2" THICK) OVER METAL DECKING

(UL/cUL CLASSIFIED D700 OR D900 SERIES).
B. INSULATING CONCRETE (MIN. 2-1/4" THICK) OVER METAL DECKING (UL/cUL CLASSIFIED P900 SERIES).
C. [NOT SHOWN] FLUTED STEEL ROOF DECK WITH SPRAY-APPLIED FIREPROOFING (UL/cUL CLASSIFIED

P700 SERIES).
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2. GYPSUM WALL ASSEMBLY (UL/cUL CLASSIFIED U400 OR V400 SERIES) (1-HR. OR 2-HR. FIRE-RATING)
(2-HR. SHOWN).

3. CEILING RUNNER (1-1/2" FLANGES) FASTENED TO UNDERSIDE OF DECK WITH STEEL MASONRY
ANCHORS, STEEL FASTENERS, OR WELDS (SPACED MAX. 24" O.C.).

4. STEEL STUDS (MINIMUM 3-1/2" WIDE) CUT 3/4" TO 1" LESS IN LENGTH THAN ASSEMBLY HEIGHT, NESTING
IN CEILING RUNNER WITHOUT ATTACHMENT (SEE NOTE NO. 2 BELOW).

5. [OPTIONAL - NOT SHOWN] WHEN SPRAY-APPLIED FIREPROOFING IS USED, CEILING RUNNER MAY BE
SECURED TO DECK WITH Z-SHAPED CLIPS (MIN. 20 GA.) WITH THE FOLLOWING DIMENSIONS : MINIMUM 1"
LONG, BUT NOT EXCEEDING THE WIDTH OF THE WALL, BY 1-1/2" OR 2" LONG UPPER AND LOWER LEGS.
SUPPORT CLIPS SPACED MAXIMUM 24" OC.

6. 5/8" OR 1-1/4" THICKNESS GYPSUM WALLBOARD AS SPECIFIED IN THE INDIVIDUAL UL DESIGN. TOP ROW
OF SCREWS SHALL BE INSTALLED INTO STUDS 3-1/2" TO 4" BELOW THE BOTTOM PLANE OF
FLOOR/ROOF.

7. WALL CLADDING - 5/8" OR 1-1/4" THICK GYPSUM WALLBOARD AS SPECIFIED IN THE INDIVIDUAL UL
DESIGN. CLADDING TO BE BUTTED TIGHT TO VALLEY OF STEEL DECK AND EXTENDING DOWN TO
BOTTOM OF THE CEILING RUNNER FASTENED TO CEILING RUNNER 24" C/C.

8. WALL CLADDING - 5/8" OR 1-1/4" THICK GYPSUM WALLBOARD AS SPECIFIED IN THE INDIVIDUAL UL
DESIGN. CLADDING TO BE BUTTED TIGHT TO VALLEY OF STEEL DECK AND OVERLAPPING WALL MINIMUM
6-1/2" FASTENED TO CEILING RUNNER 6" C/C.

9. HILTI CP 777 SPEED PLUGS FRICTION FITTED TO COMPLETELY FILL FLUTE, FLUSH WITH OUTER
SURFACES OF WALL CLADDING (SEE NOTE NO. 5 BELOW).

10. MINIMUM 1/8" (WET) THICKNESS HILTI CFS-SP WB FIRESTOP JOINT SPRAY OR HILTI CP 672 SPEED
SPRAY TO COMPLETELY COVER MINERAL WOOL, OVERLAPPING MINIMUM 1/2" ONTO WALL CLADDING
AND METAL DECK.

NOTES : 1. MAXIMUM WIDTH OF JOINT = 3/4".
2. AS AN ALTERNATE TO CEILING RUNNER IN ITEM NO. 3, CEILING RUNNERS, MANUFACTURED

BY THE STEEL NETWORK, INC., MAY BE USED. WHEN ALTERNATE CEILING RUNNERS ARE
USED, CONSULT THE UL FIRE RESISTANCE DIRECTORY FOR INSTALLATION INSTRUCTIONS.

3. STEEL FLOOR UNITS MAY BE SPRAYED WITH A MIN. 5/16" THICKNESS TO MAX. 1-3/4"
THICKNESS OF UL CLASSIFIED MONOKOTE TYPE MK-6/HY FIREPROOFING MANUFACTURED
BY W.R. GRACE PRIOR TO OR AFTER INSTALLATION OF CEILING RUNNERS.

4. WHEN THE STEEL DECK IS COATED WITH FIREPROOFING, HILTI FIRESTOP SPRAY SHALL
OVERLAP THE WALL A MINIMUM 1/2" AND OVERLAP THE FIREPROOFING A MINIMUM 2" ON
BOTH SIDES OF GYPSUM WALL ASSEMBLY.

5. AS AN ALTERNATE TO HILTI CP 777 SPEED PLUGS, MINERAL WOOL (MIN. 4 PCF DENSITY)
COMPRESSED 50% MAY BE USED.
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ASSEMBLY-RATING = 1-HR. OR 2-HR.
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TOP OF WALL JOINT : GYPSUM WALL ASSEMBLY

Tulsa, Oklahoma USA (800) 879-8000

0460dMay 07, 2012

H
W

D
04

60
d.

05
07

12



Sheet Drawing No.
HILTI, Inc.

Plano, Texas USA (800) 879-8000
Date

Scale

Saving Lives through Innovation and Education

A

A

NOTES : 1. MAXIMUM WIDTH OF JOINT = 3-1/2".
2. STEEL FLOOR UNITS MAY BE SPRAYED WITH A MINIMUM 5/16" THICKNESS TO MAXIMUM 1-3/4"

THICKNESS OF UL CLASSIFIED MONOKOTE TYPE MK-6/HY FIREPROOFING MANUFACTURED BY
W.R. GRACE & CO.

3. WHEN THE STEEL DECK IS COATED WITH FIREPROOFING, HILTI FIRESTOP SPRAY SHALL
OVERLAP THE WALL MIN. 1/2" AND OVERLAP THE FIREPROOFING MINIMUM 2", ON BOTH SIDES
OF THE WALL.

1. FLOOR OR ROOF ASSEMBLY (2-HR. FIRE-RATING) :
A. LIGHT WEIGHT OR NORMAL WEIGHT CONCRETE FLOOR (MIN. 2-1/2" THICK) OVER METAL DECKING

(UL/cUL CLASSIFIED D700 OR D900 SERIES).
B. [NOT SHOWN] FLUTED STEEL ROOF DECK WITH SPRAY-APPLIED FIREPROOFING (UL/cUL CLASSIFIED

P700 SERIES).
2. CONCRETE WALL ASSEMBLY (2-HR. FIRE-RATING) :

A. LIGHTWEIGHT OR NORMAL WEIGHT CONCRETE WALL (MINIMUM 8" THICK).
B. ANY UL/cUL CLASSIFIED CONCRETE BLOCK WALL.

3. STEEL ANGLES (MAXIMUM SIZE : 5" x 3" x 12 GA., OR THICKER) CUT MAXIMUM 12" LONG AND FASTENED
TO METAL DECK AT MINIMUM 24" C/C. STEEL ANGLES TO BE STAGGERED ON OPPOSITE SIDE OF WALL.

4. MINIMUM 8" THICKNESS MINERAL WOOL SAFING (MIN. 4 PCF DENSITY) COMPRESSED 50% AND INSERTED
INTO JOINT, BEHIND STEEL ANGLES AND INTO FLUTE.

5. MINIMUM 1/8" (WET) THICKNESS HILTI CFS-SP WB FIRESTOP JOINT SPRAY TO COMPLETELY COVER
MINERAL WOOL AND TO OVERLAP MINIMUM 1/2" ONTO BLOCK WALL, STEEL ANGLES, AND METAL DECK
ON BOTH SIDES OF WALL ASSEMBLY.
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Saving Lives through Innovation and Education

1. GYPSUM WALL ASSEMBLY (UL/cUL CLASSIFIED U300, U400, V400, OR W400 SERIES) (1-HR. OR 2-HR.
FIRE-RATING) (2-HR. SHOWN).

2. [NOT SHOWN] WOOD STUDS TO CONSIST OF NOMINAL 2" x 4" LUMBER. STEEL STUDS TO BE
MINIMUM 3-1/2" WIDE. OPENING TO BE FRAMED OUT WITH STUD MATERIAL.

3. MAXIMUM 60" x 36" RECTANGULAR SHEET METAL DUCT CONSTRUCTED IN ACCORDANCE WITH
SMACNA STANDARDS.

4. MAXIMUM 2" THICK GLASS-FIBER DUCT INSULATION (MIN. 3/4 PCF) WITH FOIL-SCRIM-KRAFT FACING
(SEE NOTE NO. 2 BELOW). JOINTS SEALED WITH ALUMINUM FOIL TAPE.

5. MINIMUM 3-1/2" THICKNESS MINERAL WOOL (MIN. 4 PCF DENSITY) TIGHTLY PACKED, RECESSED TO
ACCOMMODATE SEALANT.

6. MINIMUM 5/8" DEPTH HILTI FS-ONE MAX INTUMESCENT FIRESTOP SEALANT.
7. STEEL RETAINING ANGLE (SEE NOTES NO. 3 AND 4, AND TABLE BELOW).

NOTES : 1. MAXIMUM SIZE OF OPENING [FOR STEEL STUD FRAMING] = 63" x 39".
MAXIMUM SIZE OF OPENING [FOR WOOD STUD FRAMING] = 14-1/2" x 14-1/2".

2. INSULATION TO BE COMPRESSED MINIMUM 50% SUCH THAT THE ANNULAR SPACE =
MINIMUM 1/4", MAXIMUM 3-1/2".

3. AFTER SEALING SPACE BETWEEN DUCT AND GYPSUM WALL ASSEMBLY WITH HILTI FIRESTOP
SEALANT, FASTEN STEEL ANGLE (MIN. 18 GA. OR 16 GA. WHEN DUCT DIMENSION EXCEEDS
48") TO DUCT, THROUGH INSULATION, WITH 3/4" LONG NO. 8 SHEET METAL SCREWS SPACED
6" C/C. STEEL ANGLE TO OVERLAP DUCT MINIMUM 2" AND GYPSUM WALL ASSEMBLY BY
MINIMUM 1". ANGLE DOES NOT HAVE TO BE FASTENED TO GYPSUM WALL ASSEMBLY.

WL
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UL/cUL SYSTEM NO. W-L-7151

F-RATING = 1-HR. OR 2-HR.
T-RATING = 0-HR.

INSULATED SHEET METAL DUCT THROUGH GYPSUM WALL ASSEMBLY

Hilti Firestop Systems
Plano, Texas USA (800) 879-8000
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(ITEM 4)
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PACKING
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T-RATING
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NOTE ** INDICATES THAT WHEN MAX. 1-1/2" THICK INSULATION IS USED, STEEL ANGLES ARE
OPTIONAL ON THOSE SIDES OF THE DUCT THAT DO NOT EXCEED THE DIMENSION SPECIFIED.
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Massachusetts 

New Hampshire 

Rhode Island 

Vermont 

September 4, 2020 
 
 
Mr. Ryan Haley, Assoc. AIA 
Silver Petrucelli + Associates 
3190 Whitney Avenue, Building 2 
Hamden, Connecticut 06518 
 
RE: Asbestos Abatement and Lead Removal Project 
 June 22 – June 29, 2020 

Hebron Elementary School, 92 Church Street, Hebron, Connecticut 
Water Remediation Project 
Fuss & O'Neill Project No. 20160168.W30 
 

Dear Mr. Haley: 
 
Enclosed please find the report for the asbestos abatement and lead removal project completed at 
Hebron Elementary School located at 92 Church Street, Hebron, Connecticut. 
 
Additionally, this report is important documentation that must be placed with the Asbestos Hazard 
Emergency Response Act (AHERA) Management Plan that was generated for the School.  A copy 
should be placed at the School, as well as the central location where the Asbestos Management 
Plans (AMPs) are stored. 
 
If you have any questions regarding the enclosed report, please do not hesitate to contact me at (860) 
646-2469, extension 5585.  Thank you for this opportunity to have served your environmental 
needs. 
 
Sincerely, 
 
 
 
Kathleen C. Pane 
Associate 
 
KCP/kr 
 
Enclosure 



 
 

F:\P2016\0168\W30\Deliverables\Report\KCP_AsbAbatementProject_HebronES_20200810.docx i 

Table of Contents 
 

Asbestos Abatement and Lead Removal Project Monitoring 
Report 

Hebron Elementary School, 92 Church Street, Hebron, CT 
Silver Petrucelli & Associates 

1  Introduction .................................................................................................. 1 

2  Scope of Work .............................................................................................. 1 

3  Discussion ..................................................................................................... 2 

4  Conclusion .................................................................................................... 3 
 
Appendices  End of Report 
 
APPENDIX A - FUSS & O’NEILL LICENSES AND CERTIFICATIONS 
APPENDIX B - CONTRACTOR'S LICENSE & WORKERS’ CERTIFICATIONS  
APPENDIX C - CTDPH ASBESTOS ABATEMENT NOTIFICATION FORM 
APPENDIX D - PCM FINAL AIR CLEARANCE REPORTS 
APPENDIX E - FUSS & O’NEILL SITE LOGS 
APPENDIX F - FUSS & O’NEILL SIGN-IN SHEETS  
APPENDIX G - CONTRACTOR SIGN-IN LOGS 
APPENDIX H - CONTRACTOR DAILY LOGS 
APPENDIX I - CONTRACTOR PERSONAL AIR SAMPLE RESULTS 
APPENDIX J - TCLP LEAD LABORATORY RESULT AND CHAIN OF CUSTODY FORM  
APPENDIX K - FINAL VISUAL INSPECTION FORMS  
APPENDIX L - WASTE SHIPMENT RECORDS 
 



 
 

F:\P2016\0168\W30\Deliverables\Report\KCP_AsbAbatementProject_HebronES_20200810.docx 1 

1 Introduction 
Fuss & O’Neill, Inc. (Fuss & O’Neill) was retained to provide asbestos abatement and lead removal 
project monitoring services at the Hebron Elementary School located at 92 Church Street, Hebron, 
Connecticut (the “Site”).  Asbestos abatement was necessary due to the water remediation project.  The 
work occurred from June 22 to June 29, 2020.  Please refer to Appendix A for the Fuss & O’Neill 
Licenses and Certifications. 
 
Project specifications were prepared by Fuss & O’Neill and provided under separate cover.  The General 
Contractor was Nutmeg Companies, Inc. of Norwich, Connecticut.  The Asbestos Abatement 
Contractor was Selective Service, LLC of Manchester, CT (the “Contractor”).  Please refer to Appendix B 
for the Contractor’s License and Contractor’s Workers’ Certifications. Despite requests to the 
Contractor, the respirator fit tests for the workers were not provided.  
 
The Contractor filed an Asbestos Abatement Notification with the State of Connecticut Department of 
Public Health (CTDPH) prior to the commencement of abatement activities; these can be found in 
Appendix C. 
 
All abatement work was conducted while no person at or under eighteen years of age was allowed into 
the building.  All entrances to the building were posted with signs stating that asbestos abatement 
activities were underway, and no one under 19 years of age is allowed into the building.   
 
Following the completion of final cleaning and encapsulation of the work area, aggressive Phase 
Contrast Microscopy (PCM) final air clearance sampling was performed inside the work areas to comply 
with state and federal regulatory requirements.  PCM air samples were analyzed by a trained Asbestos 
Project Monitor listed on the Asbestos Analyst’s Registry (AAR) maintained by the American Industrial 
Hygiene Association (AIHA). Please refer to Appendix D for the PCM Final Air Clearance Reports. 
 
Pre-sealant inspections were also conducted to verify that the work area met the no visible dust criteria 
prior to conducting final air clearance.  Please refer to Appendix E for the Fuss & O’Neill Site Logs and 
Appendix F for the Fuss & O’Neill Sign-In Sheets.  In addition, Fuss & O’Neill was provided copies of 
the Contractor’s Sign-In Logs (Appendix G), Daily Logs (Appendix H), and Personal Air Sample Results 
(Appendix I); however, the results were not calculated and shown on the Contractor’s Personal Air 
Sample Results. 
 

2 Scope of Work 
The scope of the abatement work included the removal and disposal of the asbestos-containing material 
(ACM) and lead containing material listed for each of the following locations summarized in Table 1 
below: 
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Table 1 
Summary of Asbestos and Lead Removal Work Areas and Inspection Duties 

Removal Location Material Removed Quantity 
Removed 

Girls’ and Boys’ Lavatory – 1963 Wing – Toilet 57 and 59 
Asbestos-Containing White 
Caulk at Counter/Ceramic 

Wall Tile Junction 
40 LF 

Classrooms 5, 6, 7, and 8 – 1957 Wing 
Asbestos-Containing Air Cell 
Pipe Insulation and Fittings 

8 LF 

Girls’ and Boys’ Lavatories – 1947 Wing – Toilet 08 and 09 
1963 Wing – Toilet 66, 67, 57 and 59 

Asbestos-Containing Pipe 
insulation in Wet Walls 

125 LF 

Girls’ and Boys’ Lavatories – 1947 Wing – Toilet 08 and 09 
Lead Containing Black 4” 

Ceramic Wall Tile Cove Base 
All 

Girls’ and Boys’ Lavatories –1963 Wing – Toilet 57, 59, 66 
and 67 

Lead Containing Pink and 
Blue 4” Ceramic Wall Tile 

All 

Throughout Where Needed for to Accommodate Work 
Lead Soldered Plumbing 

Lines 
Unknown 

 

3 Discussion 
The Contractor conducted exploratory demolition within the wet walls associated with the 1963 Wing 
Girls’ and Boys’ Lavatories (Toilets 57 and 59) and reported that suspect asbestos-containing pipe 
insulation was not observed in the wet walls; therefore, pipe insulation abatement specified for this area 
was not necessary.  Asbestos-containing pipe insulation in the Classrooms was approximately 1 foot 
long at the sink plumbing penetration through to the crawlspace; therefore, glove bag removals were 
performed in each function classroom space.  The total quantity removed was approximately 4 LF, not 8 
LF as originally specified.   
 
The Contractor performed exploratory demolition and pipe insulation was found in 1947 Wing Toilet 
08, but not 09. In addition, pipe insulation was not found in 1963 Wing Toilet 66 and Toilet 67.  A total 
of 38 LF of asbestos pipe insulation was abated, not 125 LF as originally specified. 
 
Vermiculite insulation assumed to be asbestos contaminated was discovered by the Contractor within an 
electrical closet in the 1988 Wing within a wall cavity that required partial removal for the work scope.   
The Contractor constructed an asbestos abatement work containment and removed 15 SF of vermiculite 
insulation and associated contaminated debris.  This was not identified in the original scope of work. 
 
Blue ceramic wall tile associated with the 1963 Wing Toilet 72 required demolition. This ceramic tile had 
not been tested for lead content by x-ray fluorescence (XRF) analyzer by Fuss & O’Neill as part of our 
inspection.  The tile was XRF tested and found to contain lead, i.e. greater than 1.0 mg/cm2.  The lead 
containing tile was removed within a containment. Fuss & O’Neill was not contacted for this work and 
did not witness the removal or conduct a final visual inspection prior to the containment being removed 
from the area. Fuss & O’Neill collected a representative sample of the ceramic tile and submitted the 
sample for Toxicity Characteristic Leaching Procedure (TCLP) lead sampling at EMSL Analytical, Inc.  
According to the laboratory analytical results the sample was reported to leach lead less than 5.0 mg/L 
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(<4.0 mg/L) and therefore supported disposal of the material as regular construction debris.  Refer to 
Appendix J for a copy of the TCLP Lead Laboratory Result and Chain of Custody Form.  
 
Table 2 below summarizes the abatement locations, material type, and quantity abated as well as the final 
visual inspection date and when re-occupancy final clearance was conducted. 
 

Table 2 
Summary of Asbestos and Lead Removal Work Areas and Inspection Duties 

Abatement Location Material Type Quantity 
Abated 

Final Visual 
Inspection 

Date 

Final PCM Air 
Clearance 

Date 

Boys’ Lavatory–1963 Wing–
Toilet 59 

Asbestos-Containing White 
Caulk at Counter/Ceramic Wall 

Tile Junction 
20 LF 6/22/20 6/22/20 

Girls’ Lavatory–1963 Wing–
Toilet 57  

Asbestos-Containing White 
Caulk at Counter/Ceramic Wall 

Tile Junction 
20 LF 6/22/20 6/22/20 

Classrooms 5, 6, 7, and 8–1957 
Wing 

Asbestos-Containing Air Cell 
Pipe Insulation and Fittings 

4 LF 6/25/20 
Only visual – 

glove bags 
Boys’ Lavatory–1947 Wing–

Toilet 08 
Asbestos-Containing Pipe 

insulation in Wet Walls 
15 LF 6/25/20 6/25/20 

1988 Wing–Electrical Closet 
Assumed Asbestos 

Contaminated Vermiculate Wall 
Insulation 

15 SF 6/25/20 6/25/20 

Girls’ and Boys’ Lavatories–
1947 Wing–Toilet 08 and 09 

Lead Containing Black 4” 
Ceramic Wall Tile Cove Base 

All 6/25/20 
Only visual 

noted in logs 
Girls’ and Boys’ Lavatories –
1963 Wing–Toilet 57, 59, 66 

and 67 

Lead Containing Pink and Blue 
4” Ceramic Wall Tile 

All 6/22/20 
Only visual 

noted in logs 

 

4 Conclusion 
All work areas passed pre-sealant visual inspections prior to work area encapsulation by the Contractor.  
Following encapsulation in asbestos abatement work areas, aggressive final air clearance sampling by 
PCM was conducted in accordance with the requirements of the CTDPH Standards for Asbestos 
Abatement (19a-332a-1 through 19a-332a-16) and the EPA Asbestos Hazard Emergency Response Act 
(AHERA) Regulation (40 CFR Part 763 Final Rule and Notice).  All asbestos abatement work areas 
passed final air clearance.  Please refer to Appendix K for a copy of the Final Visual Inspection Forms. 
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A copy of the Waste Shipment Records was provided by the Contractor and can be found in Appendix 
L. 
 
Sincerely: 
 
 
 
Kathleen C. Pane 
Associate 
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Appendix A 
 

Fuss & O’Neill Licenses and Certifications 
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Appendix B 
 

Contractor’s License and Workers’ Certifications 



State of Connecticut

Lookup Detail View
Name

Name

SELECTIVE SERVICE LLC

License Information
lookup

License 
Type

License 
Number

Expiration 
Date

Granted 
Date

License 
Name

License 
Status

Licensure 
Actions 
or 
Pending 
Charges

Asbestos 

Contractor

655 07/31/2020 07/23/2012 SELECTIVE 

SERVICE 

LLC

ACTIVE CURRENT None

Generated on:  8/10/2020 2:27:38 PM

Page 1 of 1Print Lookup Details

8/10/2020https://www.elicense.ct.gov/Lookup/PrintLicenseDetails.aspx?cred=1076202&contact=11...
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Appendix C 
 

CTDPH Asbestos Abatement Notification Form 
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Appendix D 
 

PCM Final Air Clearance Reports
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Appendix E 
 

Fuss & O’Neill Site Logs 
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Appendix F 
 

Fuss & O’Neill Sign-In Sheets 
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Appendix G 
 

Contractor Sign-In Logs 
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Appendix H 
 

Contractor Daily Logs 
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Appendix I 
 

Contractor Personal Air Sample Results
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Appendix J 
 

TCLP Lead Laboratory Result and Chain of Custody Form



OrderID: 202005548

Page 1 Of 1



Client Sample Description ConcentrationLab ID Analyzed
Lead

Collected

EMSL  Analytical, Inc.
200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (856) 303-2500 / (856) 786-5974

http://www.EMSL.com cinnaminsonleadlab@emsl.com

Attn: Kathleen Pane
Fuss & O’Neill, Inc.
146 Hartford Road
Manchester, CT 06040

Received: 06/26/20 12:37 PM

20160168.W30 Task 15 / Hebron Elementary School / 92 Church St

Fax:

Phone: (860) 646-2469

Project:

6/25/2020Collected:

Test Report: Toxicity Characteristic Leachate Procedure (1311/7000B)

202005548

CustomerID: ENVI54

CustomerPO: 20160168.W30

ProjectID:

EMSL Order:

Site: Bathroom 72 / Hebron E.S.

202005548-00016-25PB01 <0.40 mg/L7/1/20206/25/2020

Page 1 of 1

Phillip Worby, Lead Laboratory Manager
or other approved signatory

Test Report ChmSnglePrm/nQC-7.32.3   Printed: 7/3/2020 3:46:22 PM

EMSL maintains liability limited to cost of analysis. Interpretation and use of test results are the responsibility of the client. This report relates only to the samples reported above, and may not be 

reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations. The report reflects the samples as received. 

Results are generated from the field sampling data (sampling volumes and areas, locations, etc.) provided by the client on the Chain of Custody. Samples are within quality control criteria and met method 
specifications unless otherwise noted.  "<" (less than) result signifies that the analyte was not detected at or above the reporting limit. Measurement of uncertainty is available upon request.  Definitions of 

modifications are available upon request.

Samples analyzed by EMSL  Analytical, Inc. Cinnaminson, NJ NELAP Certifications: NJ 03036, NY 10872, PA 68-00367

Initial report from 07/03/2020  15:46:22
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Appendix K 
 

Final Visual Inspection Forms 
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Appendix L 
 

Waste Shipment Record 









AIA DOCUMENT G703
INVOICE NO: 20-2041

INVOICE DATE: 9/1/2020
PERIOD TO: 8/31/2020

Hebron Elementary School ARCHITECT'S PROJECT NO: 19.003

A B C D E F

DESCRIPTION OF WORK CONTRACT WORK COMPLETED TOTAL %

AMOUNT PREVIOUSLY THIS COMPLETED

BASE CONTRACT BILLED      INVOICE TO DATE

SCHEDULE OF VALUES

Grant pre-application 7,750.00$         7,750.00$             7,750.00$         100.00% -$                 
Schematic Design 9,200.00$         9,200.00$             9,200.00$         100.00% -$                 
Construction Documents 22,900.00$       22,900.00$           22,900.00$       100.00% -$                 
Bid 3,600.00$         3,600.00$             3,600.00$         100.00% -$                 
Construction Administration 17,500.00$       15,750.00$           875.00$          16,625.00$       95.00% 875.00$            
Add. Service/cost per meeting beyond specified $530.00 -$                 
Add. Service/cost per week for CA beyond schedule $820.00 -$                 
Printing Services 800.00$            1,349.09$             -$                1,349.09$         168.64% -$                 
CONSULTANT:  F&O Addendum #1 (Hazmat Svc & CA) 29,755.00$       27,776.10$           1,978.90$       29,755.00$       100.00% -$                 
CONSULTANT:  F&O Addendum #2 (Heath Risk Assessmt) 34,293.60$       33,966.54$           327.06$          34,293.60$       100.00% -$                 
CONSULTANT:  F&O Addendum #3 (Water Sampling+PM) 6,140.00$         5,977.82$             162.18$          6,140.00$         100.00% -$                 

 Totals 131,938.60$     128,269.55$         3,343.14$       $131,612.69 99.75% 875.00$            

BALANCE TO 
COMPLETION

Includes 10% 
markup on F&O fees 

Includes 10% 
markup on F&O 

fees



F+O Invoice #0220751 (MAR) + #0223245 (JUN) + #0223739 (JUL) Backup

Per S/P+A Invoice #20‐1539

Task Total Fee:  Previously Billed This Period:   Balance to Completion:

Task: 10 (Prop 2) Water Sampling ‐ Labor 2,150.00$                   2,188.00$                           ‐$                              (38.00)$                                      

Task: 15 (Prop 3) Laboratory Analysis 220.00$                      143.90$                               21.10$                          55.00$                                       

Task: 34 (Prop 2) Project Management & Meetings 2,071.50$                   2,147.00$                           ‐$                              (75.50)$                                      

Task: 35 (Prop 1) Building Committee Meetings 1,140.00$                   1,081.50$                           ‐$                              58.50$                                       

F&O Totals: 5,581.50$                  5,560.40$                          21.10$                         0.00$                                        

Totals Including 10% S/P+A Markup 6,140.00$                  5,977.82$                          162.18$                       0.00$                                        

Task Total Fee:  Previously Billed This Period:   Balance to Completion:

Task: 10 (A1+A3) Inspection, Labor and Report 7,950.00$                   7,950.00$                           ‐$                              ‐$                                           

Task: 15 (A2) Laboratory Analysis 6,850.00$                   6,320.00$                           92.25$                          437.75$                                     

Task: 22 (B1+B2) Pre‐Bid Meeting/RFIs 824.00$                      1,223.00$                           (399.00)$                                   

Task: 25 (B3) Specifications 2,000.00$                   2,000.00$                           ‐$                              ‐$                                           

Task: 28 (B4) Contractor Submittal Review 412.00$                      721.00$                               ‐$                              (309.00)$                                   

Task: 30 (C1) Project Monitoring 3,920.00$                   2,853.60$                           1,066.40$                                 

Task: 34 (C3) Project Management 2,060.00$                   4,183.40$                           428.55$                        (2,551.95)$                                

Task: 36 (C1.1+C1.2) PCM Bkgrnd/Final Air Analysis 850.00$                      ‐$                                     ‐$                              850.00$                                     

Task: 38 (C2+C4) Air Samp Pumps/Reimb. Expenses 675.00$                      ‐$                                     ‐$                              675.00$                                     

Task: 40 (C5) Documentation Report 1,500.00$                   ‐$                                     1,269.20$                    230.80$                                     

F&O Totals: 27,041.00$                25,251.00$                        1,790.00$                   ‐$                                          

Totals Including 10% S/P+A Markup 29,755.00$                27,776.10$                        1,978.90$                   0.00$                                        

Task Total Fee:  Previously Billed This Period:   Balance to Completion:

Task: 10 Gradient Corporation plus 15% Markup 29,900.00$                 29,893.42$                         6.58$                            0.00$                                         

Task: 20 Fuss & O'Neill Meeting Support 1,276.00$                   985.25$                               290.75$                        ‐$                                           

F&O Totals: 31,176.00$                30,878.67$                        297.33$                       0.00$                                        

Totals Including 10% S/P+A Markup 34,293.60$                33,966.54$                        327.06$                       0.00$                                        

Addendum #3  ‐ 6/7/2019 ‐ Lead in Water Consulting Services

Addendum 1 ‐ 9/17/2019 ‐ Additional Services to Provide Hazmat Consultating Services

Addendum 2 ‐ 10/9/2019 ‐ Health Risk Assesment 

Note: $138.63 of the $162.18 above is for the markup 

that was not collected due to the town paying F&O 

directly on F&O's first invoice under Amd #3, which did 

not include S/P+A markup.



Invoice Total $927.00

Project Manager Kathleen Pane

Purchase Order:

Beth Petrucelli
Silver/ Petrucelli + Associates
3190 Whitney Avenue
Building 2
Hamden, CT  06518

September 17, 2020
Invoice No: 0225426

Project 20160168.W30 Hebron Elementary School-Hazardous Materials Consulting Services
Professional Services through August 22, 2020

Task 000034 Project Management
Professional Personnel

Hours Rate Amount

Associate
Pane, Kathleen 4.50 206.00 927.00

Totals 4.50 927.00
Total Labor 927.00

$927.00Total this Task

$927.00Total this Invoice

Outstanding Balances as of Invoice Date

Number Date Balance

0219530 2/10/2020 97.50
0224679 8/17/2020 520.80
Total Outstanding 618.30

Current Prior Total

Invoiced to Date 927.00 25,771.80 26,698.80

Net 30 days unless otherwise agreed-1.5% service charge on invoice balance over 30 days (18% per year). All 
applicable sales tax included.

+ 10% S/P Markup = $1,019.70












