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01 - General Requirements

SECTION 01 22 16 00 - NO SPECIFICATION REQUIRED
1.1 GENERAL
A. A separate specification is not required for this item. The description given in the line item of the
Construction Task Catalog completely defines the item.
1.2 PRODUCTS - (Not Used)

1.3 EXECUTION - (Not Used)

END OF SECTION 01 22 16 00

May 2013 No Specification Required
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Task Specification Specification Description

01222300 0122 16 00 No Specification Required
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01 - General Requirements

SECTION 01 29 73 00 - SCHEDULE OF VALUES

11

1.2

1.3

GENERAL

Description Of Work

1. This specification covers the preparation, content and submittal of the schedule of values. The
Schedule of Values is an itemized list that establishes the value or cost of each part of the Work.
It shall be used as the basis for preparing progress payments.

Preparation

1. Schedule shall show breakdown of labor, materials equipment and other costs as approved by
The University.

2. Costs shall be in sufficient detail to indicate separate amounts for each major subsection of the
Work. The Contractor may include an item for bond, insurance, temporary facilities and job
mobilization.

3. Schedule of Values shall be prepared on 8-1/2-inch by 11-inch white paper.

4, Use the major subsections of the Detailed Scope of Work as the basis for Schedule format. List
sub-items of major products or systems as appropriate or when requested by The University.

5. When requested by The University, support values with data that will substantiate their
correctness.

6. The sum of the individual values shown on the Schedule of Values must equal the total Job Order
Price.

7. Schedule shall show the purchase and delivery costs for materials and equipment that the

Contractor anticipates he shall request payment for prior to their installation.

Submittal:  Submit two copies of Schedule, or any other number of copies as approved by The
University, to The University for approval at least 20 days prior to submitting first application for a
progress payment. After review by The University, revise and resubmit Schedule as required until it is
approved.

PRODUCTS (Not Used)

EXECUTION (Not Used)

END OF SECTION 01 29 73 00

May 2013
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01 - General Requirements

Task Specification Specification Description
01323300 01297300 Schedule Of Values
01521900 0122 16 00 No Specification Required
0154 23 00 0122 16 00 No Specification Required
01 54 30 00 0122 16 00 No Specification Required
01 56 16 00 012216 00 No Specification Required
01 56 26 00 012216 00 No Specification Required
0158 13 00 012216 00 No Specification Required
01711300 0122 16 00 No Specification Required
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02 - Existing Conditions

SECTION 02 82 00 00 - REMOVAL OF FRIABLE ASBESTOS-CONTAINING MATERIALS

1.1

May 2013

GENERAL

Description Of Work

1.

This specification covers the furnishing and installation of materials for removal of friable
asbestos-containing materials. Products shall be as follows or as approved by the ODR or
UTHSCSA consultant.  Installation procedures shall be in accordance with the product
manufacturer's recommendations. Demolition and removal of materials shall be as required to
support the work.

Description

1.

Scope
1.

Furnish all labor, materials, facilities, equipment, services, employee training and testing, permits
and agreements necessary to perform the work required for asbestos removal, encapsulation,
repair, clean-up, decontamination, re-insulation and all other work in accordance with these
specifications, in accordance with the latest regulations from the U.S. Environmental Protection
Agency (EPA), the Occupational Safety and Health Administration (OSHA), the recommendations
of National Institute of Occupational Safety and Health (NIOSH), and any other applicable federal,
state and local government regulations. Whenever there is a conflict or overlap of the above
references, the most stringent provision is applicable.

The work specified herein shall be performed by competent persons trained, knowledgeable and
qualified in the state-of-the-art techniques of asbestos abatement, handling and subsequent
cleaning of contaminated areas.

The quantities of materials and limits of abatement work area(s) shall be verified by the asbestos
contractor.

Asbestos Hazard

1.

2.

Asbestos-containing material when damaged or disturbed is subject to fiber releases. Wet
methods are a primary means of controlling fiber release.

Strict compliance with each of the provisions outlined in these specifications for the encapsulation,
repair and handling of asbestos-containing material is of great importance, because:

a. The inhalation of airborne asbestos fibers can cause a very serious and often fatal disease.
b. Workers may not be aware they are inhaling asbestos fibers.

C. Symptoms of the disease do not appear for many years.

d Only the Contractor and his employees can prevent the inhalation of asbestos fibers, which

can lead to the development of asbestos-related disease.
e. No insurance is available to provide for asbestos-related disease.

Other Hazardous Material

1.

2.

Contractor shall comply with OSHA 29 CFR 1926.62 - Lead in Construction when demolishing any
equipment or architectural component identified as lead-containing or lead-based paint. The work
of this project is considered a demolition activity.

The University anticipates that a substantial amount of the Project will involve lead paint.

Quialifications

1.

The University and The University's Representative will verify and approve the experience of the
Asbestos Abatement Contractor based upon submission at the time of bidding by Contractor
evidence of the following:

a. Experience: Provide the names and locations of at least three asbestos abatement projects
of comparable size and complexity comparable with this work. Provide the names and
telephone numbers of contact person at previous projects. Provide the final air monitoring
decontamination fiber levels achieved.

Removal Of Friable Asbestos-Containing Materials
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02 - Existing Conditions

b. Personnel: Provide the name(s) of "Competent Person" as defined by OSHA 29 CFR
1926.32(f) - Asbestos. Demonstrate the education and specialized training with successful
completion of examination of an EPA approved course. Provide evidence of participation in
five projects of complexity comparable with this project.

C. Licensing and Certification: The Contractor must hold a current, valid asbestos license
issued by the State in which the work is to be performed.

G. Notices And Record Keeping

1. Contractor shall maintain for at least 30 years, a record for each asbestos project in which the
Contractor engages. Each record shall include the following information: name, address, and
social security number of all personnel involved with the project, the name address and social
security number of the OSHA "Competent Person" who will supervise the work, the amount of
asbestos material that was removed, repaired, encapsulated or disturbed, the commencement
and completion date of the work, copies of Hazardous Waste Manifest(s), personal air monitoring
results and any other appropriate information.

2. The Contractor shall send written notification as required by USEPA National Emission Standards
for Hazardous Air Pollutants (NESHAPS) Asbestos Regulations (40 CFR 61, Subpart M) to the
ODR or UTHSCSA consultant, at least 10 working days prior to beginning any work on asbestos-
containing materials.

3. Include the following information:
a. Name and address of Owner or operator.
b. Description of the facility being demolished or renovated, including the size, age, and prior
use of the facility.
C. Estimate of the approximate amount of ashestos material present in the facility in terms of

linear feet of pipe, and surface area on other facility components. For facilities in which the
amount of ashestos materials is less than 80 linear meters (260 linear feet) on pipes and
less than 15 square meters (160 square feet) on other facility components, explain
techniques of estimation.

d. Location of the facility being demolished or renovated.

e. Scheduled starting and completion dates of demolition or renovation.

f. Nature of planned demolition or renovation and method(s) to be used.

g. Procedures to be used to comply with the requirements of USEPA National Emission
Standards for Hazardous Air Pollutants (NESHAPS) Asbestos Regulations (40 CFR 61
Subpart M).

h. Name and location of the waste disposal site where the asbestos waste material will be
deposited.

4, Prior to commencement of work, the Contractor shall submit the following documents to The
University's Representative. No work will be allowed to start until these documents have been
approved:

a. The schedule of the work, including manpower, length and number of work shifts. Schedule
shall be coordinated with The University's full occupancy of all areas of the building.

b. Satisfactory proof that written notification has been provided to the EPA regional office and
The University.

C. Proof that all required permits, disposal site locations, and arrangements for transportation
and disposal of asbestos-contaminated materials, supplies and the like have been
obtained.

d. Complete a worker certificate indicating that all employees have had instruction and training

on the hazards of asbestos exposure, the use and fitting of respirators, protective dress,
wet and dry decontamination procedures, entry and exit from work areas, and all aspects of
work procedures and protective measures.

e. Documentation indicating that all employees have received appropriate medical
examinations and have successfully passed fit testing for the respirator to be worn. As a
minimum, medical exams must be consistent with OSHA 29 CFR 1926.1101(K)(9)(viii)(G)-
Asbestos Regulation.
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f. Samples of signs to be used in and around the work area to comply with OSHA 29 CFR
1926.1101(K)(9)(vii))(l)- Asbestos regulations and as required by federal, state and
municipal regulations.

g. Material Safety Data Sheets (OSHA form 174 or equivalent) for all chemicals used during
work performed under this section.
h. Encapsulation data and encapsulation procedures.

i. Design of pressure differential system including calculation used to arrive at the number of
machines necessary to achieve one air change per every 10 minutes.

j- Location of personnel and material decontamination units for each work area.

Contractor shall provide written notification to The University's Representative of his intent to start

work at least five days in advance. In no case will the Contractor start work until authorization to

proceed is given.

During the work, Contractor shall maintain a daily log which will be kept at the job site. Items to be

included in the daily log shall include but are not limited to the following:

a. Meetings, purpose, attendees, discussions, items of resolution.

b Visitations, authorized and unauthorized.

C. Sign-in sheets of all personnel entering and leaving the work area.

d. Special or unusual events (i.e., barrier breeching equipment failures).

e Personal air monitoring results.

f Two copies of the daily log are required for Project Closeout.

H. Terminology (Definitions)

1.

2.

S

10.

11.

12.

13.

May 2013

Abatement - Procedures to control fiber release from asbestos-containing materials. Includes
removal, enclosure or encapsulation.

Air Lock - A system for permitting ingress or egress without permitting air movement between any
two adjacent areas consisting of two curtained doorways. The air lock must be maintained in an
uncontaminated condition at all times.

Air Monitoring; - The process of measuring the asbestos fiber content of a specific volume of air in
a stated period of time using methods approved or recommended by OSHA, EPA, NIOSH or
other method approved by The University or The University's Representative.

Amended water - Water to which a surfactant has been added.

Asbestos - A generic hame given to a number of naturally occurring hydrated mineral silicates that
possess a unique crystalline structure, are incombustible in air, and are separable into fibers.
Asbestos includes the asbestiform varieties of Chrysotile (serpentine), Crocidolite (Riebeckite),
Amosite (Cummingtonite-Grunente), Anthophyllite, Actinolite, and Tremolite.

Asbestos-containing. material (ACM) - Any material that contains more than 1 percent asbestos
by weight as determined by Polarized Light Microscopy (PLM).

Authorized Visitor - The University or his designated representative, or a representative of any
regulatory or other agency having jurisdiction over the project.

Class | - Asbestos work means activities involving the removal of thermal systems insulation (TSI)
and surfacing ACM and PACM.

Class Il - Asbestos work means activities involving the removal of ACM which is not TSI or
surfacing material. This includes, but is not limited to, the removal of asbestos-containing
wallboard, floor tile and sheeting, roofing and siding shingles, and construction mastics.

Class Ill - Asbestos work means repair and maintenance operations where "ACM" including TSI
and surfacing ACM and PACM is likely to be disturbed.

Class IV - Asbestos work means maintenance and custodial activities during which employees
contact but do not disturb ACM or PACM and activities to clean-up dust, waste and debris
resulting from Class |, Il and 11l activities.

Critical Barrier - A unit of temporary construction which provides the only separation between an
asbestos work area and an adjacent, potentially occupied, space. The critical barrier is composed
of at least one intact sheet of polyethylene sheeting.

Decontamination Enclosure System - A series of connected rooms with curtained doorways
between any two adjacent rooms, for the decontamination of workers or of materials and
equipment. A decontamination system contains at least two air locks.

Removal Of Friable Asbestos-Containing Materials
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14.

15.

16.

17.

18.

19.

20.
21.
22.
23.
24,

25,

26.

27.

28.

Disposal - All procedures necessary to transport and deposit the asbestos-contaminated material
stripped and removed from the building in a waste disposal site in compliance with applicable
federal, state, and local regulations.

Disposal Site - A site approved by the EPA for the disposal of asbestos-containing wastes.
Encapsulant - A liquid which can be applied to asbestos-containing materials and which controls
the possible release of fibers from the materials.

Encapsulation - The use of an agent to seal the surface (bridging encapsulant) or penetrate the
bulk (penetrating encapsulant) of the asbestos-containing material.

HEPA -High Efficiency Particulate Air - A type of filter which is 99.97% efficient at filtering particles
of 0.3 micrometers in diameter.

HEPA Vacuum Equipment - Vacuuming equipment equipped with a HEPA filter in the exhaust
outlet, and so designed and maintained that 99.97% of all particles of 0.3 micrometer in diameter
in the inlet air are collected and retained.

Negative Pressure Respirators - Respirators which function by the wearer breathing in air through
a filter.

NIOSH - National Institute of Occupational Safety and Heath.

Owner's Representative - Authorized Consultants

Permissible Exposure Level (PEL) - A level of airborne fibers specified by OSHA as an
occupational exposure standard for asbestos. It is 0.1 f/cc of air, eight-hour TWA, as measured by
Phase Contrast Microscopy.

Repair - The restoration of damaged or deteriorated asbestos-containing material to intact
condition.

Respirator Protection Program - A set of procedures and equipment required by OSHA if
employees wear negative pressure respirators or if fiber levels are above the PEL.

Surfactant - Chemical wetting agent added to water to improve penetration, thus reducing the
amount of water required for a given operation or area, and enhancing the effect of the water in
reducing fiber release.

Thermal Systems Insulation - Material applied to pipes, fittings, boilers, breeching, tanks, ducts or
other interior structural components to prevent heat loss or gain, or water condensation, or for
other purposes.

Wet Cleaning - The process of eliminating asbestos contamination from building surfaces and
objects by using cloths and mops or other cleaning tools that have been dampened with clean
water and afterwards disposing of these cleaning tools as asbestos-contaminated waste.

. Permits And Licenses:

1.

The Contractor must maintain current licenses as required by applicable state or local jurisdictions
for the removal, transporting, disposal or other regulated activity relative to the work of this
contract.

J. Regulations

1.

This section sets forth governmental regulations and industry standards which are included and
incorporated herein by reference and made a part of the specifications. This section also sets
forth those notices and permits which are known to The University and which either must be
applied for and received, or which must be given to governmental agencies before start of work.
Except to the extent that more explicit or more stringent requirements are written directly into the
contract documents, all applicable codes, regulations, and standards have the same force and
effect (and are made a part of the contract documents by reference) as if copied directly into the
contract documents, or as if published copies are bound herewith.

The Contractor shall assume full responsibility and liability for the compliance with all applicable
federal, state, and local regulations pertaining to work practices, hauling, disposal, and protection
of workers, visitors to the site, and persons occupying areas adjacent to the site. The Contractor
is responsible for providing medical examinations and maintaining medical records of personnel
as required by the applicable federal, state, and local regulations. The Contractor shall hold The
University and The University's Representative harmless for failure to comply with any applicable
work, hauling, disposal, safety, health or other regulation on the part of himself, his employees, or
his Sub-Contractors.
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4. Federal requirements which govern asbestos abatement work or hauling and disposal of asbestos
waste materials include but are not limited to the following regulations:

a. U.S. Department of Labor, Occupational Safety and Health Administration, (OSHA),
including but not limited to:
1) U.S. Department of Labor, OSHA, including, but not limited to:
a) Occupational Exposure to Asbestos, Tremolite, Anthophyllite and Actinolite;
Final Rules
Title 29, Part 1910, Section 1001
Part 1926, Section 1101 of the Code of Federal Regulations
b) Respiratory Protection
Title 29, Part 1910, Section 134 of the Code of Federal Regulations
C) Construction Industry
Title 29, Part 1926.1011, of the Code of Federal Regulation
d) Access to Employee Exposure and Medical Records
Title 29, Part 1910, Section 2 of the Code of Federal Regulations
e) Hazard Communication
Title 29, Part 1910, Section 1200 of the Code of Federal Regulations
f) Specifications for Accident Prevention Signs and Tags
Title 29, Part 1910, Section 145 of the Code of Federal Regulations
2) U.S. Environmental Protection Agency (EPA) including, but not limited to:
a) Asbestos Abatement Projects Rule
40 CFR Part 762
CPTS 62044, FRL 2843-9
Federal Register, Vol. 50 No. 134, July 12,1985
P28530-28540
b) Regulation for Asbestos
Title 40, Part 61, Subpart A of the Code of Federal Regulations
c) National Emission Standard for Asbestos
Title 40, Part 61, Subpart M (Revised Subpart B) of the Code of Federal
Regulations
3) State requirements which govern asbestos abatement work and/or hauling and
disposal of asbestos waste materials.
4) Contractor shall abide by all local requirements which govern asbestos abatement
work or hauling and disposal of asbestos waste materials including the following:
a) American National Standards Institute (ANSI)
1430 Broadway
New York, NY 10018
(212) 354-3300
b) Fundamentals Governing the Design and Operation of Local Exhaust Systems
Publication 29.2-79
C) Practices for Respiratory Protection Publication Z288.2-80
d) American Society for Testing and Materials (ASTM)
1916 Race Street
Philadelphia, PA 19103
(215) 299-5400
e) Specification for Encapsulants for Friable Asbestos-Containing Building
Materials
f) Safety and Health Requirements Relating to Occupational Exposure to
Asbestos
K. Owner's Representative
1. The University's Representative is authorized by The University to perform the following:
a. Have free access to all asbestos work areas.
b. To assist in interpretation of procedures.
C. To advise on all provisions of the contract documents pertaining to the control of asbestos.
d To stop work if, in the course of performing their monitoring duties, an instance of

May 2013

substantial nonconformance with the contract documents is observed.
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e. To stop work if a situation presenting a health hazard to workers or The University's
employees or occupants of the building is observed.

f. To act as The University's liaison in technical matters involving the asbestos-related work.

g. To perform air sampling inside and outside the asbestos work area during the project. The

Contractor shall cooperate fully with Owner's Representative, its agents and employees,
and ensure cooperation of his/her workers during collection of air samples and work area
inspections.

h. The University's Representative role in advising The University on environmental health
matters does not relieve the Contractor's obligation to comply with all applicable health and
safety regulations. Air monitoring results generated by Owner's Representative shall not be
used by the Contractor to represent compliance with regulatory agency requirements for
monitoring of worker's exposure to airborne asbestos, nor shall any other activity on the
part of Owner's Representative represent the Contractor's compliance with applicable
health and safety regulations.

L. Pre-Construction Conference

1.

An initial progress meeting recognized as "Pre-Construction Conference" shall be held prior to
start of any work. Contractor shall meet at project site, with General Superintendent, The
University, The University's Representative, and other entities concerned with asbestos
abatement work. Record discussions and agreements and furnish copy to each participant.
Provide at least 72 hours advance notice to all participants prior to convening Pre-Construction
Conference.

This is an organizational meeting, to review responsibilities and personnel assignments, to locate
the containment and decontamination areas; and temporary facilities including power, light, water,
etc.

Submit waivers on forms, and executed in a manner acceptable to The University. Administrative
requirements that must proceed or coincide with Contractor's submittal for final payment shall
consist of the following:

a. Completion of project closeout requirements.

b. Completion of items specified for completion beyond time of substantial completion
(regardless of whether special payment application was previously made).

C. Assurance, satisfactory to The University, that unsettled claims will be settled and that work
not actually completed and accepted will be completed without undue delay.

d. Transmittal of required project construction records to The University.

e. Landfill receipts for all asbhestos-containing material.

f Proof, satisfactory to The University, that taxes, fees and similar obligations of Contractor
have been paid.

g. Removal of temporary facilities, services, surplus materials, rubbish and similar elements.

h. Consent of surety for final payment.

M. Project Closeout

1. Project closeout is the term used to describe certain collective project requirements that indicate
completion of the work to be fulfilled near the end of the contract time. Also, in preparation for final
acceptance of the work by The University, as well as, final payment to the Contractor and the
normal termination of the Contract.

2. Include supporting documentation for completion as indicated in these contract documents.

3. Submit a statement on accounting of changes to the Contract Sum.

4. Advise The University of pending insurance change-over requirements.

5. Submit specific warranties, workmanship and maintenance bonds, maintenance agreements, final
certifications and similar documents.

6. Obtain and submit releases enabling The University's full, unrestricted use of the work area and
access to services and utilities. Where required, include occupancy permits, operating certificates
and similar releases.

7. Results of the completed inspection will form the initial "punch-list” for final acceptance.

8. A complete record, certified by the testing laboratory, of all personal air monitoring results.
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9. Complete the following cleaning operations as outlined in Paragraph “Decontamination
Procedures” before requesting The University's Representative inspection for certification of
substantial completion.

a.

Remove exposed labels in finished spaces which are not required as permanent labels on
materials supplied as part of the work, except for "Asbestos", "Asbestos Free", or Thermal
Insulation Labels specified elsewhere.

Clean transparent materials, affected by the work including mirrors and window/door glass,
to a polished condition, removing substances which are noticeably vision-obscuring
materials. Replace broken glass and damaged transparent materials.

Clean exposed hard-surfaced finishes affected by the work, to a dirt-free condition, free of
dust, stains, films and similar distracting substances. Except as otherwise indicated, avoid
disturbance of natural weathering of exterior surfaces. Restore reflective surfaces to
original reflective condition.

Clean plumbing fixtures affected by the work to a sanitary condition, free of stains including
those resulting from water exposure.

Replace all HVAC filters using materials supplied by The University or clean non-
replaceable filters after minimum of two days of operation of HVAC equipment.

Clean light fixtures and lamps, which have been affected by the work so as to function with
full efficiency. Replace lamps where inoperable.

Repair any damage to wall, ceiling and floor surfaces caused by installation and removal of
the polyethylene sheeting.

N. Personnel Protection
1. Prior to commencement of work, the workers shall be instructed and be knowledgeable in the
areas described in Paragraph "Submittals and Notices" having to do with employees.
2. Worker Protection - shall comply with 29 CFR 1910.134 (Respiratory Protection).

a.

i
May 2013

Because there is no known safe level of exposure to asbestos, it is prudent to reduce
worker's exposures to as low a level as possible. Proper respiratory protection is critical in
minimizing exposure.
Workers shall be provided, as a minimum, with personally issued and marked respirators
equipped with high efficiency particulate filters approved by NIOSH to be worn in the
designated work area and/or whenever a potential exposure to asbestos exists. Sufficient
filters shall be provided for replacement as required by the workers or applicable
regulations. Disposable respirators shall not be used.
No worker shall be exposed to levels greater than 0.01 f/cc as determined by the protection
factor of the respirator worn and the work area fiber levels.
Whenever powered purifying respirator protection is used, a sufficient supply of
replacement batteries and HEPA filter cartridges shall be provided to the workers.
Air monitoring required by OSHA is work of the Contractor and not covered in this
specification. Contractor shall post, on a daily basis, results of the air monitoring results
from the previous shift. A complete record, certified by the testing laboratory, of all personal
air monitoring tests and results will be furnished to The University and The University's
Representative prior to Contractor's Request for Final Payment.
During encapsulation operations or usage of other organic base aerosols (e.g., spray glue,
expanding foam), workers shall be provided with combination cartridges consisting of
organic vapor and HEPA sections.
Workers shall be provided with sufficient sets of protective full-body clothing to be worn in
the designated work area and/or whenever potential exposure to asbestos exists. Such
clothing shall include, but not be limited to, full-body coveralls, headgear and gloves.
Workers shall assure that hoods covering their hair are worn in the designated work areas
at all times. Eye protection and hard hats shall be provided as required by applicable safety
regulations. Eye protection shall be worn during encapsulation operations. Non-disposable
type protective clothing and footwear shall be left in the work area until the end of the
asbestos abatement work, at which time such items will be disposed of as asbestos waste.
Non-skid footwear shall be provided to all abatement workers. Disposable clothing shall be
adequately sealed to the footwear to prevent body contamination.
Protective clothing shall not be worn in lieu of street clothing outside the work area.
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j- Visitor Clothing: The Contractor shall provide authorized visitors with suitable respirator,
protective clothing, headgear, eye protection, and footwear as described herein, whenever
they enter the work area.

Decontamination and Work Procedures: The decontamination and work procedures to be

followed by workers shall be posted as described in these specifications.

Worker and Authorized Visitor Protection Procedures:

a. Each worker and authorized visitor shall, upon entering the job site, remove street clothes
in a designated clean change area and put on a respirator with new filters and clean
protective clothing before entering the work area.

b. The Contractor's employees shall perform a positive/negative respirator fit test each time
he enters the work area. If leakage occurs, the respirator must be re-adjusted or replaced.

C. Workers shall maintain their respirators in a safe operating condition. The condition of
respirators shall be checked daily.

d. Workers and visitors shall complete the decontamination procedures as outlined in the
specification upon exiting the work area.

e. Workers shall not eat, drink, smoke, or chew gum or tobacco in or near the asbestos work
areas.

f. Workers shall be fully protected with respirators and protective clothing immediately prior to

the first disturbance of asbestos-containing or contaminated materials and until final
cleanup is completed.

O. Air Monitoring

1.

The airborne fiber counts outside the work area will be monitored to detect faults in the work area
isolation such as contamination of the building outside of the work areas with airborne asbestos
fibers, failure of filtration or rupture in the negative pressure system.

Should any of the above occur, the Contractor shall immediately cease asbestos abatement
activities until the fault is corrected. Work shall not recommence until authorized by Owner's
Representative. In the case of mini-enclosures The University's Representative will monitor air in
a remote location of the residence to determine the baseline of asbestos.

The airborne fiber counts in the work area will be monitored. The purpose of this air monitoring
will be to detect airborne fiber counts which may significantly challenge the ability of the work area
isolation procedures to protect the balance of the building or outside of the building from
contamination by airborne fibers. In the case of mini-enclosures The University's representative
may monitor air outside of several enclosures if they are in close proximity.

Contractor shall maintain an average airborne count inside the work area of less than 0.5 f/cc. If
the fiber counts rise above this figure for any sample taken, revise work procedures to lower fiber
counts. If the TWA fiber count for any work shift or eight-hour period exceeds 0.5 f/cc, stop all
work, leave pressure differential system in operation and notify Owner's Representative. Do not
recommence work until authorized in writing by Owner's Representative.

If airborne fiber counts exceed 1.0 f/cc for any period of time cease all work until fiber counts fall
below 0.5 f/cc and notify Owner's Representative. Do not recommence work until authorized in
writing by The University's Representative.

If any air sample taken outside of the work area exceeds the 0.01 f/cc of air, Contractor shall
immediately and automatically stop all work. If this air sample was taken inside the building and
outside of critical barriers around the work area, immediately erect new critical barriers to isolate
the affected area from the balance of the building. Erect Critical Barriers at the next existing
structural isolation of the involved space (e.g., wall, ceiling, and floor). Leave Critical Barriers in
place until completion of work and insure that the operation of the negative pressure system in the
work area results in a flow of air from the balance of the building into the affected area.

If the exit from the clean room of the personnel decontamination unit enters the affected area,
establish a temporary decontamination facility consisting of a shower room and changing room.
After cleaning and decontamination of the affected area remove the shower room and leave the
changing room in place as an air lock.

After certification of visual inspection in the work area, remove critical barriers separating the work
area from the affected area. Final air samples will be taken within the entire area.
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10.

The following procedure will be used to resolve any disputes regarding fiber types when a project
has been stopped due to excessive airborne fiber counts. "Airborne Fibers" referred to above
include all fibers regardless of composition as counted in the Phase Contrast Microscopy (PCM)
NIOSH 7400 Method procedures. If work has stopped due to high airborne fiber counts, air
samples will be secured in the same area by The University's Representative for analysis by
electron microscopy. "Airborne fibers” counted in samples analyzed by Scanning or Transmission
Electron Microscopy (TEM) shall be only asbestos fibers, but of any diameter and length.
Subsequent to analysis by Electron Microscopy the number of airborne fibers shall be determined
by multiplying the number of fibers, regardless of composition, counted by the PCM NIOSH 7400
Method procedure by a number equal to asbestos fibers counted divided by all fibers counted in
the electron microscopy analysis.

If electron microscopy is used to arrive at the basis for determining airborne fiber counts in
accordance with the above paragraph, and if the average of airborne asbestos fibers in all
samples taken exceeds 0.1 f/cc, or if any one sample exceeds 0.2 f/cc, then the cost of such
analysis will be born by the Contractor, at no additional cost to The University.

The University's Representative will secure at least the following air samples to establish a base
line before start of work involving large enclosures:

Location
Sampled

Rate
LPM

Minimum
Volume Liters

Detection
Limit f/cc

Number of
Samples

Analysis
Method

Each Work Area 1

PCM 0.01 1,900 2-16

Outside Each Work Area

1-3 PCM 0.01 1,900 2-16

11. Base Line is an action level expressed in f/cc, which is ten percent greater than the largest of the
following:
a. Average of the samples collected on cellulose ester filters outside each work area.
b. Average of the samples collected on cellulose ester filters outside the building.
c. 0.01 fibers per cubic centimeter.
12. Daily: From start of work of Paragraph "Temporary Enclosure" through the work of Paragraph
"Project Decontamination,” The University may be taking the following samples on a daily basis.
The location of each air sample will be determined by The University's Representative.
a. Baseline
b. Work Area
13. For larger enclosures samples will be collected on 25 mm cassettes with the following filter
medial:
PCM: 0.8 micrometer mixed cellulose ester.
Location Number of Analysis |Detection Minimum Rate
Sampled Samples Method  [Limit f/cc Volume Liters LPM
Each Work Area 2 PCM 0.01 1,900 as required by 2-16
conditions
Outside Each Work Area 1 PCM 0.01 1,900 2-16
Critical Barrier
Clean Room 1 PCM 0.01 1,900 2-16
Equip Decon 1 PCM 0.01 1,900 2-16
14. Additional samples may be taken at The University or The University's Representative discretion.

15.

If airborne fiber counts exceed allowed limits, additional samples will be taken as necessary to
monitor fiber levels.

The services of a testing laboratory will be employed by The University to perform laboratory
analysis of the air samples. Samples will be sent daily so that verbal reports on air samples can
be obtained in a timely manner. A complete record, certified by the testing laboratory, of all air
monitoring tests and results will be furnished to The University's Representative, The University
and the Contractor.
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16. Air samples may be analyzed on site by The University's Representative, if they are to be
analyzed by the NIOSH 7400 Method.

17. Cellulose ester filters will be analyzed using the PCM NIOSH 7400 Method. Thus analysis will be
carried out at a laboratory located off the job site.

18. At the completion of the work in occupied areas and prior to the dismantling of the isolation
system, final air clearance will be conducted by Owner's Representative.

19. Decontamination of the work area will be considered complete when all samples indicate fiber
levels are less than 0.0l f/cc of air as analyzed by PCM NIOSH 7400 Method or an average of less
than 70 structures per square millimeter of filter area as analyzed by TEM; Level Il AHERA
Method.

20. The Contractor may conduct his own air monitoring and laboratory testing. If he elects to do this
the cost of such air monitoring and laboratory testing shall be included in the Contract Sum.

P. Equipment Removal Procedures
1. Clean all external surfaces of contaminated waste containers and equipment thoroughly by wet

sponging or HEPA vacuuming before moving such items into the equipment decontamination
enclosure system washroom for final cleaning and removal to uncontaminated areas. Ensure that
personnel do not leave the work areas through the equipment decontamination enclosure system.

Q. Disposal Activities

1. It is the responsibility of the Contractor to comply with current federal, state and local regulations
concerning the waste handling, transportation, and disposal of asbestos-containing material
(ACM) and accompanying solvents or residues.
2. The Contractor will document actual disposal of the waste at the designated landfill by completing
Disposal Certificate or submitting proof of landfill receipt.
1.2 PRODUCTS

A. Materials

1. All Contractor's equipment delivered to the site shall be free of asbestos contamination.

2. Store all materials subject to damage off the ground, away from wet or damp surfaces, and under
cover sufficient to prevent damage or contamination.

3. Damaged or deteriorating materials shall not be used and shall be removed from the premises.
Materials that become contaminated shall be disposed of in accordance with applicable
regulations.

4, Polyethylene flame retardant sheet of 6-mil thickness shall be used unless otherwise specified.
Polyethylene sheeting shall be sized to minimize the frequency of joints. Polyethylene sheeting
must satisfy the National Fire Prevention Association Standard 701, "Small Scale Fire Test for
Flame Resistant Textile and Film."

5. Adhesive tape shall be capable of sealing joints of adjacent sheets of polyethylene and for use in
attachment of polyethylene sheet to finished or unfinished surfaces of similar materials and shall
be capable of adhering under dry and wet conditions, including use of amended water. Contractor
shall use adhesive tape compatible with finished surfaces.

6. Protective devices such as, but not limited to, disposable clothing, respirators, gloves, hard hats,
etc. shall be used.

7. Wetting agent shall be a mixture of 50/50 polyoxyethylene ether and polyglycol ester or equivalent
commercial product.

8. Encapsulant materials shall be the bridging and penetrating type and conform with the following
characteristics:

a. Encapsulants shall not be solvent-based or utilize a hydrocarbon in the liquid in which the
solid parts of the encapsulant are suspended.
b. Encapsulant shall not be flammable.

9. A non-hardening lagging sealer for enclosing and sealing raw exposed edges and surfaces of
asbestos-containing materials.
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10.

11.

12.

1.

Pre-mixed or job mixed insulating plaster manufactured for use on plumbing equipment shall be
used when repairing damaged thermal insulation material.

Non-woven fibrous glass mat and open weave glass fiber mat cloth for repair of thermal systems
insulation.

Fire retardant sealant shall prevent fire, smoke, water and toxic fumes from penetrating through
sealants. Sealant shall have a flame spread, smoke and fuel contribution of zero, and shall be
ASTM and Underwriter's Laboratory (UL) rated for three hours for standard method of fire test for
fire stop systems.

B. Tools And Equipment

1. Provide suitable tools for repair and encapsulation of asbestos-containing materials and for
removal of asbestos-containing materials that are beyond repair. Wire brushes shall not be used
as a means of removing or cleaning asbestos-containing materials from surfaces, if they are used
as the surface is being sprayed with water or amended water.

2. Provide sufficient number of HEPA-filtered vacuum cleaners equipped with pick-up adapters, steel
floor wands, crevice tools, and carpet tools.

3. Airless sprayers capable of spraying amended water shall be provided in sufficient number to
allow continuous uninterrupted work.

4, Asbestos filtration devices shall utilize high efficiency particulate air (HEPA) filtration systems.

5. Transportation equipment, as required, shall be suitable for loading, temporary storage, and
unloading of contaminated waste without exposure to persons or property, and shall be quiet in
motion if used within the building.

EXECUTION

A. Safety Procedures For Power And Lighting

The use of wet methods for removal, repair, encapsulation or cleaning procedures increases the
potential for electrical shock when working around electrical panels, conduit, light fixtures, alarm
systems, junction boxes, transformers, etc. In coordination with The University, de-energize as
much electrical equipment as possible to prevent electrical shock to employees performing the
work. The Contractor shall use the following precautions:

a. Use non-conductive tools and vacuum attachments.

b. Utilize "hot line" covers over energized cables and power lines when possible.

C. Ensure all electrical equipment in use is properly grounded before the job starts. Check
outlets, wiring, extension cords and power pickups.

d. Avoid stringing wiring across floors. Elevate wiring if possible.

e. Ensure electrical outlets are tightly sealed and taped to avoid water spray.

f. Determine operating voltages of equipment and lines before working on or near energized
parts.

g. Energized parts must be insulated or guarded from employee contact and other conductive

objects. Extension cords must be three-wire type and connected to a Ground Fault
Interrupter (GFI) circuit.

h. Lock or secure de-energized circuits at panel and post warning signs.

i. Seal heating vents with two layers of polyethylene sheeting prior to the start of work. The
Contractor shall repair any damage caused by Contractor's operations to duct work, grilles,
dampers, louvers or HVAC equipment at the completion of the work at Contractor's
expense. Coordinate all lock out and or de-energizing with Owner.

B. Temporary Facilities

1.

May 2013

Use qualified tradesmen for installation of temporary services and facilities. Locate temporary
services and facilities where they will serve the entire project adequately and result in minimum
interference with the performance of the work and operations of the building. Coordinate all
installations and shut downs with building owner.

Relocate, modify and extend services and facilities as required during the course of work so as to
accommodate the entire work of the project.
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10.

11.

12.

13.

14.

15.

16.

Provide new or used materials and equipment that are undamaged and in serviceable condition.
Provide only materials and equipment that are recognized as being suitable for the intended use,
by compliance with appropriate standards.

During the erection and/or moving of scaffolding, care must be exercised so that the polyethylene
floor covering is not damaged.

Clean, as necessary, debris from non-slip surfaces.

At the completion of abatement work, clean all construction aids within the work area, wrap in one
layer of 6-mil polyethylene sheet and seal before removal from the work area.

Temporary water service connections to The University's water system shall include back flow
protection. Valves shall be temperature and pressure rated for operation of the temperatures and
pressures encountered.

Employ heavy-duty abrasion-resistant hoses with a pressure rating 50 percent greater than the
maximum pressure of the water distribution system to provide water into each work area and to
each Decontamination Unit. Provide fittings as required to allow for connection to existing wall
hydrants or spouts, as well as temporary water heating equipment, branch piping, showers, shut-
off nozzles and equipment.

Electrical Services shall comply with applicable NEMA, NECA and UL standards and governing
regulations for materials and layout of temporary electric service.

Provide a weatherproof, grounded temporary electric power service and distribution system of
sufficient size, capacity, and power characteristics to accommodate performance of work during
the construction period. Install temporary lighting adequate to provide sufficient illumination for
safe work and traffic conditions in every area of work.

Provide receptacle outlets equipped with ground fault circuit interrupters, reset button and pilot
light, for plug-in connection of power tools and equipment.

Use only grounded extension cords; use "hard-service" cords where exposed to abrasion and
traffic. Use single lengths or use waterproof connectors to connect separate lengths of electric
cords, if single lengths will not reach areas of work. All cords shall be elevated off the floor inside
the containment area.

Temporary wiring in the work area shall be type UL non-metallic sheathed cable located overhead
and exposed for surveillance. Do not wire temporary lighting with plain, exposed (insulated)
electrical conductors. Provide liquid tight enclosures or boxes for wiring devices.

Provide Type "A" fire extinguishers for temporary offices and similar spaces where there is
minimal danger of electrical or grease-oil-flammable liquid fires. In other locations provide type
"ABC" dry chemical extinguishers, or a combination of several extinguishers of NFPA
recommended types for the exposures in each case.

Use of The University's existing toilet facilities, as indicated, will be permitted, so long as these
facilities are properly cleaned and maintained in a condition acceptable to The University. At
substantial completion, restore these facilities to the condition prevalent at the time of initial use.
All provisions of these specifications regarding leaving the work area must be met.

When mini-enclosures area being used all of the requirements above will be enforced by The
University's Representative. The construction and set-up of the mini-enclosures may be done by
the Abatement Contractor.

C. Pressure Differential System

1.

Before start of work Contractor shall submit design of pressure differential system to The

University's Representative for review. Do not begin work until system has been approved by

Owner's Representative. Include in the submittal the following:

a. Number of pressure differential machines required and the calculations necessary to
determine the number of machines.

b. Description of projected air-flow within work area and methods required to provide
adequate air flow in all portions of the work area.

If the enclosure is not a mini-enclosure, the Contractor must supply the required number of

asbestos air filtration units to the site in accordance with these specifications. Each unit shall

include the following:

a. Cabinet constructed of steel or other durable materials able to withstand damage from
rough handling and transportation. The width of the cabinet should be less than 30 inches
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to fit through standard-size doorways. Cabinet shall be factory sealed to prevent asbestos-
containing dust from being released during use, transport, or maintenance. Access to and
replacement of all air filters shall be from intake end. Unit shall be mounted on casters or
wheels.

b. Rate capacity of fan according to useable air-moving capacity under actual operating
conditions. Use centrifugal-type fan.

C. The final filter shall be the HEPA type. The filter media (folded into closely pleated panels)
must be completely sealed on all edges with a structurally rigid frame.

d. A continuous rubber gasket shall be located between the filter and the filter housing to form
a tight seal.
e. Provide HEPA Units that are individually tested and certified on site by an independent

testing agency to have an efficiency of not less than 99.97 percent when challenged with
0.3 m dioctylphthlaate (DOP) particles when tested in accordance with Military Standard
Number 2182 and Army Instruction Manual 136-300-175A. Provide filters that bear a
UL586 label to indicate ability to perform under specified conditions.

f. Pre-filters, which protect the final filter by removing the larger particles, are required to
prolong the operating life of the HEPA filter. Two stages of pre-filtration are required. The
first-stage pre-filter shall be a low-efficiency type (e.g., for particles 10 microns and larger).
The second-stage (or intermediate) filter shall have a medium efficiency (e.qg., effective for
particles down to 5 microns). Pre-filters and intermediate filters shall be installed either on
or in the intake grid of the unit and held in place with special housings or clamps.

g. Each unit shall be equipped with a Magnahelic gauge or manometer to measure the
pressure drop across filters and indicate when filters have become loaded and need to be
changed. A table indicating the useable air-handling capacity for various static pressure
readings on the Magnahelic gauge shall be affixed near the gauge for reference, or the
Magnahelic reading indicating at what point the filters should be changed, noting Cubic
Feet per Minute (CFM) air delivery at that point. Provide units equipped with an elapsed
time meter to show the total accumulated hours of operation.

h. The unit shall have an electrical (or mechanical) lockout to prevent fan from operating
without a HEPA filter. Units shall be equipped with automatic shutdown system to stop fan
in the event of a major rupture in the HEPA filter or blocked air discharge. Warning lights
are required to indicate normal operation, too high a pressure drop across the filters (i.e.,
filter overloading), and too low of a pressure drop (i.e., major rupture in HEPA filter or
obstructed discharge).

i. Electrical components shall be approved by the National Electrical Manufacturers
Association (NEMA) and Underwriters’ Laboratories (UL). Each unit shall be equipped with
overload protection sized for the equipment. The motor, fan, fan housing, and cabinet shall
be grounded.

j- If a mini-enclosure is used the air filtration unit may be a HEPA filtered vacuum with a flow
rate of at least 100 cubic feet per minute (CFM).

Provide a fully operational pressure differential system within the work area maintaining
continuously a pressure differential across work area enclosures of 0.02 inches of water for glove
bag operations and mini-containments. Demonstrate to The University's Representative the
pressure differential by use of pressure differential meter or a manometer, before disturbance of
any asbestos-containing materials. In the case of a mini-enclosure visual evidence of pressure
differential through the use of a smoke generation tube shall be sufficient as in paragraph C.13 of
this section.

Continuously monitor and record the pressure differential between the work area and the building

outside of the work area.

Provide fully operational negative pressure systems supplying a minimum of one air change every

ten minutes (six changes per hour), less in the instance of a mini-enclosure. Determine the

volume in cubic feet of the work area by multiplying floor area by ceiling height. Determine total
ventilation requirement in cubic feet per minute (cfm) for the work area by dividing this volume by
the air change rate.

Ventilation Required (CFM) = Volume of work area (cu. ft.)/10 min.

Determine number of units needed to achieve ten-minute change rate by dividing the ventilation

requirement (CFM) above capacity of exhaust unit(s) used. Capacity of a unit for purposes of this
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10.
11.

12.

13.

14.

15.

16.

17.
18.

section is the capacity in cubic feet per minute with fully loaded filters (pressure differential which
causes loaded filter warning light to come on) in the machines labeled operating characteristics.
Add one additional unit as a backup in case of equipment failure or machine shutdown for filter
changing.

Locate exhaust unit(s) so that makeup air enters work area primarily through decontamination
facilities and traverses work area as much as possible. This may be accomplished by positioning
the unit(s) at a maximum distance from the worker access opening or other makeup air sources.
Vent to outside of building, unless authorized in writing by The University's Representative.

Each unit shall be serviced by a dedicated minimum 115v-20A circuit with overload device tied
into an existing building electrical panel which has sufficient spare capacity to accommodate the
load of all pressure differential units connected. Dedication of an existing circuit may be
accomplished by shutting down existing loads on the circuit.

Test pressure differential system before any asbestos-containing material is wetted or removed.
After the work area has been prepared, the decontamination facility set up, and the exhaust
unit(s) installed, start the unit(s) (one at a time). Demonstrate operation and testing of pressure
differential system to The University's Representative.

Demonstrate of operations of the pressure differential system to The University's Representative
will include, but not be limited to, the following:

a. Plastic barriers and sheeting move lightly in toward work area.

b. Curtain of decontamination units move lightly in toward work area.

C. There is a noticeable movement of air through the decontamination unit. Use stroke tube to
demonstrate air movement from clean room, and from equipment room to work area.

d. Use smoke tubes to demonstrate a positive motion of air across all area in which work is to
be performed.

e. Use a differential pressure meter or manometer to demonstrate a pressure difference of at

least 0.02 inches (as allowed) of water across every barrier separating the work area from

the balance of the building or outside. This is not required in the case of a mini enclosure.
Start exhaust units before beginning work (before any asbestos-containing material is disturbed).
After abatement work has begun, run units continuously to maintain a constant negative pressure
until decontamination of the work area is complete. Do not turn off units at the end of the work
shift or when abatement operations temporarily stop.
Do not shut down pressure differential system during encapsulating procedures, unless
authorized by The University's Representative in writing. Start abatement work at a location
farthest from the exhaust units and proceed toward them. If an electric power failure occurs,
immediately stop all abatement work and do not resume until power is restored and exhaust units
are operating again.
At completion of abatement work, allow exhaust units to run as specified to remove airborne fibers
that may have been generated during abatement work and cleanup and to purge the work area
with clean makeup air. The units may be required to run for a longer time after decontamination, if
dry or only partially wetted asbestos material was encountered during any abatement work. In the
case of a mini-enclosure the vacuum may be removed and the entrance sealed following
encapsulation until the clearance sample is collected.
Prior to final air test, remove pre-filter and wipe out inside lip of negative air machine.
When a final inspection and the results of final air tests indicate that the area has been
decontaminated, exhaust units may be removed from the work area. Before removal from the
work area, remove and properly dispose of pre-filter, and seal Intake to the machine with 6-mil
polyethylene to prevent environmental contamination from the filters.

D. Work Area Preparation

1.

The work area is the location where asbestos-abatement work occurs. It is a variable of the extent
of work of the contract. It may be a portion of a room, a single room, or a complex of rooms. A
"work area" is considered contaminated during the work, and must be isolated from the balance of
the building, and decontaminated at the completion of the asbestos-control work.

Pre-clean fixed objects, walls and floor surfaces within the proposed work areas using HEPA
filtered vacuum equipment and wet cleaning methods as appropriate.
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10.

11.

12.

13.

14.

15.

16.

17.

May 2013

Seal all openings, supply and exhaust vents, and convectors within ten feet of the work area with
6-mil polyethylene sheeting secured and completely sealed with plastic adhesion tape.

Contact fire control agencies to review procedures prior to start of work.

Provide flame resistant polyethylene sheeting that conforms to requirements set forth by the
National Fire Protection Association Standard 701, Small Scale Fire Test for Flame-resistant
Textiles and Films. Provide largest size possible to minimize seams, four- or six- mils thick,
frosted or black.

Provide spray adhesive in aerosol cans which is specifically formulated to stick tenaciously to
sheet polyethylene and supporting surface.

Completely isolate the work area from other parts of the building so as to prevent asbestos-
containing dust or debris from passing beyond the isolated area. Should the area beyond the work
area(s) become contaminated with asbhestos-containing dust or debris as a consequence of the
work, clean those areas in accordance with the procedures indicated in Paragraph
"Decontamination Procedures." All such required cleaning or decontamination shall be performed
at no additional cost to The University.

Place all tools (i.e., scaffolding, staging) necessary for the work in the area to be isolated prior to
erection of plastic sheeting temporary enclosure.

Disable ventilation systems or any other system bringing air into or out of the work area. Disable
system by disconnecting wires, removing circuit breakers, by lockable switch or other positive
means that will prevent accidental premature restarting of equipment.

Remove and dispose of all electrical and mechanical items, such as lighting fixtures, clocks,
diffusers, registers, escutcheon plates, etc., which cover any part of the surface on which work is
to be performed.

All general construction items such as cabinets, casework, doors and window trim, moldings,
ceilings, trim, etc., which cover the surface of the work as required to prevent interference with the
work. To be performed by The University: clean, decontaminate and reinstall all such materials,
upon completion of all removal work with materials, finishes, and workmanship to match existing
installations before start of work.

Permit Access to the work area only through the Decontamination Unit. All other means of access
shall be closed off and sealed and warning signs displayed on the clean side of the sealed
access.

Provide Warning Signs at each visual and physical barriers reading as follows in both English and
Spanish:

Legend Notation

KEEP OUT 3" Sans Serif Gothic or Block
BEYOND THIS POINT 1" Sans Serif Gothic or Block
ASBESTOS ABATEMENT WORK 1" Sans Serif Gothic or Block
IN PROGRESS 1" Sans Serif Gothic or Block
BREATHING ASBESTOS DUST MAY BE 14 Point Gothic

HAZARDOUS TO YOUR HEALTH

Alternate methods of containing the work area may be submitted to The University's
Representative for approval. Do not proceed with any such method(s) without prior written
approval of The University's Representative.

Individually seal all ventilation openings (supply and exhaust), lighting fixtures, clocks, doorways,
windows, convectors and speakers, and other openings into the work area with plastic adhesion
tape alone or with polyethylene sheeting at least 4-mil in thickness, taped securely in place with
plastic adhesion tape. Maintain seal until all work including Project Decontamination is completed.
Take care in sealing off lighting fixtures to avoid melting or burning of sheeting.

Provide sheet plastic barriers at least 6-mil in thickness as required to completely seal openings
from the work area into adjacent areas. Seal the perimeter of all sheet plastic barriers with plastic
adhesion tape or spray cement.

Where applicable, construct framing of the containment out of fire treated wood or aluminum
studs. Mini-enclosure frames may be constructed of Polyvinyl Chloride (PVC) tubing.
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18.

19.
20.
21.

22.

Cover all walls in work area extending to the underside of the ceiling grid system with one layer of

polyethylene sheeting, at least 6-mil in thickness, mechanically supported and sealed with plastic

adhesion tape or spray-glue in the same manner as "Critical Barrier" sheet plastic barriers. Tape
all joints with plastic adhesion tape. Contractor shall be responsible for repair of damaged wall
finishes.

Cover floor with two layers of 6-mil polyethylene sheeting (exclude for floor tile and adhesive).

Provide Pressure Differential System per Paragraph “Pressure Differential System.”

If the enclosure barrier is breached in any manner that could allow the passage of asbestos debris

or airborne fibers, then add the affected area to the work area, enclose it as required by this

section of the specification and decontaminate it as described in Paragraph “Decontamination

Procedures.”

Establishing a Mini-Containment area:

a. Establish work area so that unauthorized entry is prevented; Construct a two-compartment
fire treated wood frame around work area; install one layer 6-mil polyethylene sheeting to
structural members and two layers 6 mil polyethylene sheeting to the floor. Exception: no
floor required if mini-containment is being constructed to perform a floor tile activity. Seal all
edges to wall, ceiling, and floor surfaces with duct tape. Install viewing inspection windows,
where feasible.

b. Seal all penetrations with duct tape such as pipes, electrical conduit, or ducts contained
within the mini-containment.

C. Install triple 6-mil polyethylene flaps at both doorways. Place portable sprayer with clean
water, disposable towels, and pre-labeled disposal bag in air lock.

d. Install appropriate signs on outside of mini-containment area.

e. Install HEPA vacuum; extend hose into mini-containment area for general vacuuming,
negative air, and cleaning of disposal suit.

f. Accumulate all loose materials for disposal. Place in approved container. Apply appropriate
labels. Adequately wet clean all wall, floor, tool and equipment surfaces.

g. Abatement worker must wear two disposable suits. Remove outer suit in work area and
place in a plastic bag. Enter air lock.

h. In air lock, wet wipe respirator and wash hands with clean water. Remove respirator and
place in a clean plastic bag. Proceed to remote shower unit where inner suit may be
removed.

E. Worker Protection

1.

2.
3.

This section describes the equipment and procedures required for protecting workers against
asbestos contamination and other work place hazards except for respiratory protection.
Respiratory Protection is specified in Paragraph “Respiratory Protection.”

Train in accordance with EPA’s Model Accreditation Plan, 40 CFR 763 - Asbestos, all workers in
the dangers inherent in handling asbestos and breathing asbestos dust and in proper work
procedures and personal and area protective measures. Include but do not limit the topics
covered in the course to the following:

a. Methods of recognizing asbestos.

b. Health effects associated with asbestos.

C. Relationship between smoking and asbestos in producing lung cancer.

d. Nature of operations that could result in exposure to asbestos.

Importance of and instruction in the use of necessary protective controls, practices and
procedures to minimize exposure including:

Engineering controls

Work practices

Respirators

Housekeeping procedures
Hygiene facilities

Protective clothing
Decontamination procedures
Emergency procedures
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10.

11.

12.

13.

14.

15.

Waste disposal procedures

Appropriate work practices for the work

Requirements of medical surveillance program

Review of OSHA 29 CFR 1926.1101(k)(9)(viii))(G) - Asbestos
Pressure differential systems

Work practices including hands on or on job training
Personal decontamination procedures

Air monitoring, personal and area

Provide medical examinations for all workers who may encounter an airborne fiber level of 0.1 f/cc

or greater for an 8 hour time weighted average. In the absence of specific airborne fiber data,

provide medical examination for all workers who will enter the work area for any reason.

Examination shall, at minimum, meet OSHA requirements as set forth in 29 CFR

1926.1101(k)(9)(viii)(G) - Asbestos. In addition, provide an evaluation of the individual's ability to

work in environments capable of producing heat stress in the worker.

Before start of work Contractor shall submit the following to The University's Representative for

review. Do not start work until receipt of Owner’s Representative.

a. An original signed copy of the Certificate of Worker’s Acknowledgement found at the end of
this specification, for each worker who is to be at the job site or enter the work area.

b. Courses outline or name of institution providing the worker training course.

C. Report from medical examination conducted within last 12 months as part of compliance
with OSHA medical surveillance requirements for each worker who is to enter the work
area.

Provide disposable full-body coveralls and disposable head covers, and require that they be worn
by all workers in the work area. Provide a sufficient number for all required changes, for all
workers in the work area.
Provide work boots with non-skid soles, and where required by OSHA, foot protectives, for all
workers. Provide boots at no cost to workers. Paint uppers of all boots red with water proof
enamel. Do not allow boots to be removed from the work area for any reason, after being
contaminated with asbestos-containing material. Dispose of boots as asbestos contaminated
waste at the end of the work.
Provide head protectives (hard hats) as required by OSHA for all workers, and provide four spares
for use by Owner’s Representative, and Owner. Label hats with same warning labels as used on
disposal bags. Require hard hats to be worn at all times that work is in progress that may
potentially cause head injury. Provide hard hats with plastic strap type suspension. Require hats
to remain in the work area throughout the work. Thoroughly clean, decontaminate and bag hats
before removing them from work area at the end of the work.

Provide eye protectives (goggles) as required by OSHA for all workers involved in scraping,

spraying, or any other activity which may potentially cause eye injury.

Provide work gloves to all workers and require that they be worn at all times in the work area. Do

not remove gloves from work area. Dispose of gloves as asbestos contaminated waste at the

end of the work.

Respirators, disposable coveralls, head covers, and footwear covers shall be provided by the

contractor for The University, Owner’'s Representative, and other authorized representatives who

may inspect the job site.

Provide worker protection as required by the most stringent OSHA and/or EPA standards

applicable to the work. The following procedures are minimums to be adhered to regardless of

fiber count in the work area.

Each time work is entered, remove all street clothes in the changing room of the Personnel

Decontamination Unit and put on new disposable coverall, new head cover, and a clean

respirator. Proceed through shower room to equipment room and put on work boots.

In the event a mini-enclosure is used refer to Paragraph "Work Area Preparation” for personal

decontamination procedures.

F. Respiratory Protection

1.

May 2013

Instruct and train each worker involved in asbestos abatement or maintenance and repair of
friable asbestos-containing materials in proper respiratory use and require that each worker
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always wear a respirator, properly fitted on the face in the work area from the start of any

operation which may cause airborne asbestos fibers until the work area is completely

decontaminated. Use respiratory protection appropriate for the fiber level encountered in the work

place or as required for other toxic or oxygen-deficient situations encountered.

Except to the extent that more stringent requirements are written directly into the Contract

Documents, the following regulations and standards have the same force and effect (and are

made a part of the Contract Documents by reference) as if copied directly into the Contract

Documents, or as if published copies were bound herewith. Where there is a conflict in

requirements set forth in these regulations and standards meet the more stringent requirement.

a. OSHA - U.S. Department of Labor Occupational Safety and Health Administration, Safety
and Health Standards 29 CFR 1910, Section 1001 and Section 1910.134.29 CFR 1926.

b. ANSI - American National Standard Practices for Respiratory Protection. ANSI Z88.2-1980.

C. NIOSH - National Institute for Occupational Safety and Health.

d. MSHA - Mine Safety and Health Administration.

G. Type Of Respiratory Protection Required

1.

Provide Respiratory Protection as indicated in paragraph below. Where paragraph below does not
apply, determine the proper level of protection by dividing the expected or actual airborne fiber
count in the work area by the "protection factors" given below. The level of respiratory protection
which supplies an airborne fiber level inside the respirator, at the breathing zone of the wearer, at
or below 0.01 fibers/cubic centimeter is the minimum level of protection allowed.

Eight-hour Time Weighted Average (TWA) of asbestos fibers to which any worker may be
exposed shall not exceed 0.1 fibers/cubic centimeter.

For purposes of this section fibers are defined as all fibers regardless of composition as counted
in the OSHA Reference Method (ORM), NIOSH P&CAM 239 or 7400 procedure, or asbestos
fibers of any size as counted using either a scanning or transmission electron microscope.
Require that respiratory protection be used at all times that there is any possibility of disturbance
of asbestos-containing materials whether intentional or accidental.

Require that a respirator be worn by anyone in a work area at all tunes, regardless of activity,
during a period that starts with any operation which could cause airborne fibers until the area has
been cleared for re-occupancy.

H. Respiratory Protection Factor

Respirator Type Protection Factor
Air purifying: 10

Negative pressure respirator
High efficiency filter
Half facepiece

Air purifying: 50

Negative pressure respirator
High efficiency filter
Full facepiece

Powered-air purifying (PAPR): 100

Positive pressure respirator
High efficiency filter
Half or Full facepiece

Type C supplied air: 100

Positive pressure respirator continuous-flow
Half or full facepiece

Type C supplied air: 1000
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Positive pressure respirator pressure demand
Full facepiece

Type C supplied air: over 1000
Positive pressure respirator pressure demand
Full facepiece
Equipped with an auxiliary positive pressure
Self-contained breathing apparatus (SCBA)

Self-contained breathing apparatus (SCBA): over 1000
Positive Pressure respirator
Pressure demand
Full facepiece

l. Air Purifying Respirator

1. Provide half face or full face type respirators. Equip full-face respirators with a nose cup or other
anti-fogging device as would be appropriate for use in air temperatures less than 32 degrees
Fahrenheit.

2. Provide, at a minimum, HEPA type filters labeled with NIOSH and MSHA certification for
"Radionuclides, Radon Daughters, Dust, Fumes, Mists including Asbestos-Containing Dusts and
Mists" and color coded in accordance with ANSI Z228.2 (1980). In addition, a chemical cartridge
section may be added, if required, for solvents, etc., in use. In this case, provide cartridges that
have each section of the combination canister labeled with the appropriate color code and
NIOSH/MSHA Certification.

3. Supply with a sufficient quantity of respirator filters approved for asbestos, so that workers can
change filters during the work day. Require that respirators be wet-rinsed, and filters discarded,
each time a worker leaves the work area. Require that new filters be installed each time a worker
re-enters the work area. Store respirators and filters at the job site in the changing room and
protect totally from exposure to asbestos prior to their use. Do not use single use, disposable or
guarterface respirators.

J. Powered Air Purifying Respirator (PAPR)
1. Provide full-facepiece type respirators. Provide nose-cups for full-facepiece respirators. Provide,
at a minimum, HEPA type cartridges approved by NIOSH/MSHA and certified for use in
atmospheres containing asbestos dusts.

2. Provide, at a minimum, one extra battery pack for each respirator so that one can be charging
while one is in use.

3. Provide non-cloth belts capable of being decontaminated in shower.

4, Supply with a sufficient quantity of high efficiency respirator filters approved for asbestos so that

workers can change filters at any time that flow through the face piece decreases to the level at
which the manufacturer recommends filter replacement. Require that regardless of flow, filter
cartridges be replaced after 40 hours of use. Require that HEPA elements in filter cartridges be
protected from wetting during showering. Require entire exterior housing of respirator including
blower unit, filter cartridges, hoses, battery pack, face mask, belt, and cords to be washed each
time a worker leaves the work area. Caution should be used to avoid shorting battery pack during

washing.
K. Required Respiratory Protection
1. Regardless of airborne fiber levels, require the following minimum level of respiratory protection:
a. Half-face air purifying respirators may be used during set-up of the containment and

removal of the material so long as fiber counts inside the respirator do not exceed .01 f/cc
fibers per cubic centimeter.

L. Decontamination Units -Three-Stage
1. Provide a Personnel Decontamination Unit consisting of a serial arrangement of rooms or spaces,
Changing Room, Shower Room, Equipment Room adjacent to each full containment area.
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2. Require all persons without exception to pass through this decontamination unit for entry into and
exiting from the work area for any purpose. Do not remove equipment or materials through
Personnel Decontamination Unit.

3. Changing (Clean) Room:

a. Provide a room that is physically and visually separated from the rest of the building for the
purpose of changing into protective clothing.

b. Locate so that access to work area from changing room is through shower room.

C. Separate changing room from the building by a double-sheeted polyethylene flapped
doorway.

d. Provide sub-panel at changing room to accommodate all removal equipment. Power sub-

panel directly from a building electrical panel. Connect all electrical branch circuits in
decontamination unit and particularly any pumps in shower room to a ground-fault circuit
protection device.

4, Shower Room:

a. Provide a completely water tight operational shower to be used for transit by cleanly
dressed workers heading for the work area from the changing room, or for showering by
workers headed out of the work area after undressing in the equipment room.

b. Construct room by providing a shower pan and two shower walls in a configuration that will
cause water running down walls to drip into pan. Install a freely draining wood floor in
shower pan at elevation of top of pan.

C. Separate this room from rest of building, drying room and airlock with airtight walls
fabricated of 6-mil polyethylene.
d. Provide splash proof entrances to Drying Room and Airlock.
5. Equipment Room (contaminated area):
a. Require work equipment, footwear and additional contaminated work clothing to be left

here. This is a change and transit area for workers. Separate this room from the work area
by a 6-mil polyethylene flap doorway.

b. Separate this room from the rest of the building, the shower room and work area with air
tight walls fabricated of 6-mil polyethylene.

6. Clean Room: Provide Clean Room to isolate the holding room from the building exterior.
7. Load-out Area:

a. The load-out area is the transfer area from the building to a truck or dumpster.

b. Wet wipe bags before they are passed through the equipment decon-chamber.

C. When cleaning is complete pass items into holding room. Close all doorways except the
doorway between the holding room and the Clean Room.

d. Workers from the area outside the containment area enter holding area and remove
decontaminated equipment and/or containers for disposal.

e. Require these workers to wear full protective clothing and appropriate respiratory
protection.

f. At no time is a worker from an uncontaminated area to enter the enclosure when a removal
worker is inside.

g. Post an approximately 20 inch x 14 inch manufactured caution sign at each entrance to the
work area displaying the following legend with letter sizes and styles of a visibility required
by OSHA 29 CFR 1926.1101(k)(9)(viii)(J) - Asbestos.

LEGEND
DANGER
ASBESTOS
CANCER AND LUNG DISEASE HAZARD
RESPIRATORS AND PROTECTIVE CLOTHING ARE REQUIRED
IN THIS AREA

h. Provide spacing between respective lines at least equal to the height of the respective
upper line.
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Additional Signage: Shall also be posted in accordance with OSHA 29 CFR
1926.1101(k)(9)(viii)(J) - Asbestos

DANGER
ASBESTOS
CANCER AND LUNG DISEASE HAZARD

AUTHORIZED PERSONNEL ONLY
RESPIRATORS AND PROTECTIVE CLOTHING
ARE REQUIRED IN THIS AREA
DANGER
ASBESTOS
CANCER AND LUNG HAZARD
KEEP OUT

Post an approximately 10 inch by 14 inch manufactured sign at each entrance to each work
area displaying the following legend with letter sizes and styles of a visibility at least equal
to the following:

LEGEND NOTATION
No Food, Beverages or Tobacco Permitted 3/4 inch Block
All Persons Shall Don Protective 3/4 inch Block

Clothing (Coverings) Before

Entering the Work Area

All Persons Shall Shower Immediately 3/4 inch Block
After Leaving Work Area and Before

Entering the Changing Area

Decontamination Procedures
1. Contractor shall require all workers and visitors to adhere to the following personal
decontamination procedures whenever they leave the work area:

a.

b.

Require that all workers use the following decontamination procedure as a minimum

requirement whenever leaving the work area.

When exiting area, remove disposable coveralls, disposable head covers, and disposable

footwear covers or boots in the Equipment Room.

Still wearing respirators, proceed to showers. Showering is mandatory. Care must be taken

to follow reasonable procedures in removing the respirator to avoid asbestos fibers while

showering. The following procedure is required as a minimum:

1) Thoroughly wet body including hair and face. If using a PAPR, hold blower unit above
head to keep canisters dry.

2) With respirator still in place thoroughly wash body, hair, respirator face piece, and all
parts of the respirator except the blower unit and battery pack on a PAPR. Pay
particular attention to seal between face and respirator and under straps.

3) Take a deep breath, hold it and/or exhale slowly, completely wet hair, face, and
respirator. While still holding breath, remove respirator and hold it away from face
before starting to breathe.

4) Carefully wash face-piece of respirator inside and out.

If using PAPR, shut down in the following sequence, first cap inlets to filter cartridges, then

turn off blower unit (this sequence will help keep debris which has collected on the inlet side

of filter from dislodging and contaminating the outside of the unit). Thoroughly wash blower
unit and hoses. Carefully wash battery pack with wet rag. Be extremely cautious of getting
water in battery pack as this will short out and destroy battery.

1) Shower completely with soap and water.

2) Rinse thoroughly.
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3) Rinse shower room walls and floor prior to exit.

4) Proceed from shower to changing room and change into street clothes or into new
disposable work items.

e. Require that all workers use the following decontamination procedure as a minimum
requirement whenever leaving the work area with a half or full face cartridge type respirator:
1) When exiting area, remove disposable coveralls, disposable headcovers, and

disposable footwear covers or boots in the equipment room.

2) Still wearing respirators, proceed to showers. Showering is mandatory. Care must be
taken to follow reasonable procedures in removing the respirator and filters to avoid
asbestos fibers while showering. The following procedure is required as a minimum:

3) Thoroughly wet body from neck down.

4) Wet hair as thoroughly as possible without wetting the respirator filter if using an air
purifying type respirator.

5) Take a deep breath, hold it and/or exhale slowly, complete wetting of hair, thoroughly
wetting face, respirator and filter (air purifying respirator). While still holding breath,
remove respirator and hold it away from face before starting to breath.

6) Dispose of wet filters from air purifying respirator.

7 Carefully wash facepiece of respirator inside and out.

8) Shower completely with soap and water.

9) Rinse thoroughly.

10) Rinse shower room walls and floor prior to exit.

11) Proceed from shower to changing room and change into street clothes or into new
disposable work items.

N. Project Decontamination

1. If the asbestos abatement work is on damaged or friable materials, then the building space is
deemed contaminated before start of the work and in need of decontamination. In this case, the
procedure includes two cleanings of the primary barrier plastic prior to its removal and two
cleanings of the room surfaces to remove any new or existing contamination.

2. Work of this section includes the decontamination of air in the work area which has been, or may
have been contaminated by the elevated airborne asbestos fiber levels generated during
abatement activities, or which may previously have had elevated fiber levels due to friable
materials in the space.

3. Work of this section also includes the cleaning, decontamination, and removal of temporary
facilities installed prior to abatement work and decontamination of all surfaces (ceiling, walls, floor)
of the work area, and all furniture or equipment in the work area.

4, First Cleaning
a. Carry out a first cleaning of all surfaces of the work area including items of remaining

sheeting, tools, scaffolding and/or staging by use of damp-cleaning and mopping, and/or a
HEPA filtered vacuum. (Note: A HEPA vacuum will fail if used with wet material). Do not
perform dry dusting or dry sweeping. Use each surface of a cleaning cloth one time only
and then dispose as contaminated waste. Continue this cleaning until there is no visible
debris from removed materials on plastic sheeting or other surfaces. Upon authorization of
Owner's Representative proceed with encapsulation of substrate.

b. Perform encapsulation of substrate where required at this time. Maintain pressure
differential system in operation during encapsulation work. Allow encapsulant to dry before
proceeding with removal of Secondary layer of plastic.

5. Second Cleaning
a. Upon authorization of Owner's Representative, remove all Primary Barrier sheeting and

Material Decontamination Unit, if there is one, leaving only the following:

1) Critical Barrier which forms the sole barrier between the work area and other
portions of the building or outside.

2) Critical Barrier Sheeting over lighting fixtures and clocks, ventilation openings,
doorways, convectors, speakers and other openings.

3) Personnel Decontamination Unit.

4) Pressure Differential System in continuous operation.
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b.

Remove all filters in Air Handling System(s) and dispose of as asbestos-containing waste.

6. Final Cleaning: Carry out a final cleaning of all surfaces in the work in the same manner as the
first cleaning immediately after removal of primary plastic. This cleaning is now being applied to
existing room surfaces. Take care to avoid water marks or other damage to surfaces.

7. Visual Inspection: Perform a complete visual inspection with Owner's Representative of the entire
work area including decontamination unit, all plastic sheeting, seals over ventilation openings,
doorways, windows, and other openings; look for debris from any sources, residue on surfaces,
dust or other matter. If any such debris, residue, dust or other matter is found repeat cleaning and
continue decontamination procedure from that point. When the area is visually clean, complete
the certification at the end of this section.

8. Final Air Sampling

a.

After the work area is found to be visually clean, air samples will be taken and analyzed in
accordance with the procedures set forth in Paragraph “Powered Air Purifying Respirator
(PAPR).

If Release Criteria are not met, repeat cleaning and continue decontamination procedure
from that point.

If Release Criteria is met, remove the interior of the decontamination unit leaving in place
only the Critical Barriers separating the work area from the rest of the building and the
operating negative pressure system.

Any small quantities of residual material found upon removal of the plastic sheeting shall be
removed with a HEPA filtered vacuum cleaner and local area protection. If significant
gquantities, as determined by The University's Representative, are found then the entire
area affected shall be decontaminated as specified herein for the cleaning.

Work Area Clearance
1. Air Monitoring

a.
b.

Visual Inspection is required as a prerequisite of air testing.

To determine if the elevated airborne asbestos structure concentration during abatement
operations have been reduced to the specified level, The University's Representative will
secure samples and analyze them according to the following procedures.

2. Aggressive Sampling

a.

C.

All air samples will be taken using aggressive sampling techniques as follows. (There are
no standards available for flow rate of leaf blowers or large fans. However, this information
is not critical to the success of the procedure).

Before sampling pumps are started, the exhaust from forced-air equipment (leaf blower
with at least 1 horsepower electric motor) will be swept against all walls, ceilings, floors,
ledges and other surfaces in the room. This procedure will be continued for five minutes per
10,000 cubic feet of room volume.

Air samples will be collected in areas subject to normal air circulation away from room
corners, obstructed locations, and sites near windows, doors or vents.

3. Schedule of Air Samples

a. General: The number and volume of air samples taken and analytical methods used by The
University's Representative will be in accordance with the following schedule. Sample
volumes given may vary depending upon the analytical instruments used. In each
homogeneous work area after completion of all cleaning work, samples will be taken and
analyzed by either PCM of TEM analysis.

b. Transmission Electron Microscopy (TEM) Samples:

1) In each homogeneous work area after completion of all cleaning work, samples will
be taken and analyzed by either PCM or TEM analysis as follows:

2) Samples will be collected on 25 mm cassettes with filter media: TEM - 0.45
micrometer mixed cellulose ester or 0.40 micrometer polycarbonate, with 5.0 micron
mixed cellulose ester backing filter.

Location Number of Detection Minimum Rate

Sampled Samples Limit (f/cc) Volume (Liters) LPM
Each Work Area 5 0.005 1,300 2-10
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3) TEM Analysis_will be performed using the analysis method set forth in the AHERA
Regulation 40 CFR Part 763 Appendix A.

4) Asbestos Structures referred to in this Section include asbestos fibers, bundles,
clusters, or matrices, as defined by method of analysis.

5) Decontamination of the work site is complete when all the sample results are below
0.01 fibers per cubic centimeters (f/cc) of air or 70 structures per square millimeter.

C. Phase Contrast Microscopy (PCM) Samples:

1) In each homogeneous work area after completion of all cleaning work, samples may
be taken and analyzed as follows:

2) Samples will be analyzed by PCM for clearance in areas where ceiling tile and/or
pipe insulation are removed

3) Samples will be collected on 25 mm cassettes with filter media: PCM - 0.8
micrometer mixed cellulose ester.

Location Number of Detection Minimum Rate
Sampled Samples Limit (s/cc) Volume (Liters) LPM
Each Work Area 1-5 0.01 2,400 2-10

4) PCM Analysis: Fibers on each filter will be measured using the NIOSH 7400 Method
entitled "Fibers" published in the NIOSH Manual of Analytical Methods, 3rd Edition,
Second Supplement, August 1987.
5) Fibers: Referred to in this section include fibers regardless of composition as
counted by the phase contrast microscopy method used
6) Decontamination of the work site is complete when all the sample results are below
0.01 fibers per cubic centimeters (f/cc) of air or 70 structures per square millimeter.
4. Failure of Clearance Sampling: Should results from analysis of final clearance air samples not
meet the specified criteria, Contractor will be responsible for the payment of all costs, including
Consultant's time for subsequent clearance air sampling. The costs associated with subsequent
re-sampling for final clearance shall be deducted from the Contractor's final payment of the
contract amount.

P. Removal Of Pipe Insulation
1. The work of this section applied to the removal of asbestos-containing Pipe Insulation.
a. Place one layer of 6-mil fire retardant polyethylene sheeting directly below the work. The
sheet shall be of sufficient size to completely wrap the pipe once it has been removed.
b. Thoroughly wet the ends of the pipe with amended water and scrape off a minimum of 6

inches of asbestos wrap from both ends of the pipe. Immediately place the wetted material
into pre-labeled asbestos disposal bag(s).

C. Detach the pipe at each scraped end and place the pipe onto one sheet of 6-mil fire
retardant polyethylene sheeting. Wrap the pipe with the 6-mil fire retardant polyethylene
sheeting. Contractor shall wrap the pipe with a second sheet of 6-mil, fire retardant
polyethylene sheeting and label as asbestos-containing material. Dispose of the bag(s) and
duct in accordance with the Paragraph "Handling and Disposal of Asbestos Contaminated
Waste" of this specification.

d. Upon clearance from The University's Representative, Contractor shall remove the 6-trail,
fire retardant polyethylene sheeting from the openings.

Q. Glove Bag Removal

1. The work of this section applies to full containment or glovebag removal.

2. Isolate the area in accordance with Paragraph “Temporary Facilities.”

3. Construct a decontamination unit as described in Paragraph “Decontamination Units” and attach
to the work area.

4., Set up pressure differential isolation and ventilation of the work area in accordance to Paragraph

“Pressure Differential System.”

Removal Of Friable Asbestos-Containing Materials May 2013
02 82 00 00-24 University of Texas, Health Science Center, San Antonio




02 - Existing Conditions

e.
f.

Upon approval of the enclosure by The University's Representative, Contractor may
proceed to remove the material using the following method.

Thoroughly wet to satisfaction of Owner's Representative, asbestos-containing insulation to
be removed prior to stripping and/or tooling to reduce fiber dispersal into the air.
Accomplish wetting by a fine spray (mist) of amended water or removal encapsulant.
Saturate material sufficiently to wet the substrate without causing excess dripping. Allow
time for removal encapsulant to penetrate material thoroughly. If amended water is used,
spray material repeatedly during the work process to maintain a continuously wet condition.
If a removal encapsulant is used, apply in strict accordance with manufacturer's written
instructions. If insulation is covered with canvas, Contractor will wet the exterior covering
and slice it with utility knife while saturating the material.

Mist work area continuously with amended water whenever necessary to reduce airborne
fiber levels using commercially available "foggers."

Remove saturated asbestos-containing material in small sections from all areas. Do not
allow material to dry out. As it is removed, simultaneously pack material while still wet into
disposal bags. Twist neck of bags, bend over and seal with minimum three wraps of duct
tape. Clean outside and move to wash down station adjacent to material decontamination
unit.

Evacuate air from disposal bags with a HEPA filtered vacuum cleaner before sealing.
Contractor must always clean area of visible asbestos debris prior to end of shift.

5. These procedures shall be followed to remove pipe insulation elbows:

a.
b.
c.

m.

n.
May 2013

Install critical barriers to isolate the work site. Install 2 or 3 Stage Decontamination Units.
HEPA vacuum the work site.
Provide negative air machine in addition to those required, in the vicinity of the work.
Arrange so that exhaust is into the work area, oriented in a direction away from the work.
Extend a 2-inch diameter flexible non-collapsing duct from the intake end to a point no
more than 4'-0" from any scraping or brushing activity.
Locate intake of duct so that airflow is horizontally and slightly downward into intake.
Replace primary filter on negative air machine at an interval of no greater than 30 minutes.
Allow no more than one scraping or brushing activity per negative air machine.
Check pipe where the work will be performed. Wrap damaged (broken lagging, hanging,
etc.), pipe in 6 mil plastic and "candy-stripe" with duct tape. Place one layer of duct tape
around undamaged pipe at each end where the glovebag will be attached.
Place necessary tools into pouch located inside glovebag. This will usually include: bone
saw, utility knife, rags, scrub brush, wire cutters, tin snips and pre-wetted cloth.
Place one strip of plastic adhesion tape along the edge of the open top slit of glove bag for
reinforcement.
Place the glove bag around section of pipe to be worked on and staple top together through
reinforcing tape. Next, tape the ends of glovebag to pipe itself, where previously covered
with plastic or tape.
Use smoke tube and aspirator bulb to test seal. Place tube into water sleeve (two-inch
opening to glovebag) squeezing bulb and filling bag with visible smoke. Remove smoke
tube and twist water sleeve closed. While holding the water sleeve tightly, gently squeeze
glovebag and by using a flashlight, look for smoke leaking out, (especially at the top and
ends of the glovebag). If leaks are found, tape closed using plastic adhesion tape and re-
test.
Insert wand from garden sprayer through water sleeve. Plastic adhesion tape water sleeve
tightly around the wand to prevent leakage.
One person places his hands into the long-sleeved gloves while the second person directs
garden sprayer at the work.
Use bone saw, if required, to cut insulation at each end of the section to be removed. A
bone saw is a serrated heavy gauge wire with ring-type handles at each end. Throughout
this process, spray amended water or removal encapsulant on the cutting area to keep dust
to a minimum.
Remove insulation using putty knives or other tools. Place pieces in bottom of bag without
dropping.
Rinse all tools with water inside the bag and place back into pouch.
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0. Using scrub brush, rags and water, scrub and wipe down the exposed pipe. (Inexpensive
horse rub-down mittens work well for this).

p. Remove water wand from water sleeve and attach the small nozzle from HEPA-filtered
vacuum. Turn on the vacuum only briefly to collapse the bag.

g. Remove the vacuum nozzle, twist water sleeve closed and seal with plastic adhesion tape.

R. Handling And Disposal Of Asbestos-Containing Waste

1. All waste and asbestos contaminated waste shall be double bagged in pre-labeled 6-mil airtight
puncture resistant bags. Labeling shall be in accordance with OSHA and EPA requirements.

a. Bags of asbestos-containing waste shall be sealed with tape in the work area. Asbestos
waste shall not be allowed to dry out prior to sealing bags. While in the work area, bags
shall be decontaminated of any bulk debris by wet wiping. Bags shall be pre-labeled in
accordance with OSHA and EPA.

b. The Contractor shall ensure that the sealed bags are transported to the waste disposal site.

2. The Contractor shall establish a manifest system to enable The University to report the quantity of
asbestos waste being deposited at the landfill. Contractor shall report the quantity of waste in
pounds or tons as appropriate. The Contractor must be able to demonstrate custody over all
asbestos waste from the time it is removed from the work area until it is deposited at the land fill.

a. Copies of the manifest and any receipts generated during the handling and disposal
process shall be provided to Owner's Representative and The University.

b. Final manifest and documents must be provided to Owner's Representative and The
University within two weeks of the removal of the asbestos materials from the site by the
waste hauler.

S. Encapsulation Of Asbestos-Containing Materials

1. General provisions of Contract, including General and Supplementary Conditions and Division 01,
apply to work of this section.

a. The work includes the sealing of all piping or vessels from which asbestos-containing
insulation has been removed with one coat of a lock down encapsulant.

b. Where repair work is being performed, the end will be sealed with a minimum of one coat
of bridging encapsulant.

2. Submittals

a. Product Data: Submit manufacturer's technical information including label analysis and
application instructions for each material proposed for use.

b. Installation Instructions: Submit manufacturer's installation instructions with specific project
requirements noted.

C. Performance Warrantee: Submit manufacturer's performance guarantee.

d. Certification: Submit written approval of entity installing the encapsulant from encapsulant
manufacturer.

e. Material Safety Data Sheet: Submit the Material Safety Data Sheet, or equivalent, in
accordance with the OSHA Hazard Communication Standard (29 CFR 1910.1200) for each
surfactant and encapsulating material proposed for use on the work. Include a separate
attachment for each sheet indicating the specific worker protective equipment proposed for
use with the material indicated.

3. Deliver materials to the job site in original, new and unopened packages and containers bearing
manufacturer's name and label, and following information:

a. Name or title of material

b. Manufacturer's stock number and date of manufacture

C. Manufacturer's name

d. Thinning Instructions

e. Application Instructions

4. Deliver materials together with a copy of the OSHA Material Safety Data Sheet for the material.

5. Job Conditions

a. Apply encapsulating materials only when environmental conditions in the work area are as
required by the manufacturer's instructions.

6. Quality Assurance

Removal Of Friable Asbestos-Containing Materials May 2013

02 82 00 00 - 26 University of Texas, Health Science Center, San Antonio



02 - Existing Conditions

a.

d.

Installation of Spray-on Encapsulation Materials: Install spray-on materials by a firm and
personnel approved by the manufacturer of the primary materials.

Testing: Test material to be encapsulated using methods set forth in ASTM E1494
"Standard Practice for Encapsulants Spray-or-Trowel-Applied for Friable Asbestos-
Containing Building Materials."

Performance Warranty: Submit written Performance Warranty, executed by the
manufacturer and co-signed by the Contractor, agreeing to repair/replace spray-on work
which has cracked, fallen from substrate, or otherwise deteriorated to a condition where it
would not perform effectively for its intended purposes due substantially to defective
materials or workmanship and not due to abuse by occupants, improper maintenance, non-
foreseeable ambient exposures or other causes beyond anticipated conditions and
manufacturer's/contractor's control.

Compatibility: Selection and use of encapsulant shall be compatible with replacement
materials. Submit manufacturer's data indicating compatibility with replacement materials.

7. Product Selection

a. Encapsulants: Provide penetrating or bridging type encapsulants specifically designed for
application to asbestos-containing material.

b. Standards: Product shall be rated as acceptable for use intended when field tested in
accordance with ASTM E1494 "Standard Practice for Encapsulants Spray-or-Trowel-
Applied for Friable Asbestos-Containing Building Materials."

C. Fire Safety: Use only materials that have a flame spread index of less than 25, when dry,
when tested in accordance with ASTM E84.

8. Manufacturers

a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products, which may be incorporated in the work, include, but are not limited to the
following:

1) Penetrating Encapsulants: As currently accepted by the EPA. Refer to most recent
EPA approval list.
2) Bridging Encapsulants: As currently accepted by the EPA. Refer to most recent EPA
approval list.
9. General

a. Prior to applying any encapsulating material, ensure that application of the sealer will not
cause the base material to fail and allow the sealed material to fall of its own weight or
separate from the substrate. Should Contractor doubt the ability of the installation to
support the sealant, request direction from The University's Representative before
proceeding with the encapsulating work.

b. Do Not Commence Application of encapsulating materials until all removal work within the
work area has been completed.

10.  Worker Protection

a. Before beginning work with any material for which a Material Safety Data Sheet has been
submitted, provide workers with the required protective equipment. Require that appropriate
protective equipment be used at all times.

b. In addition to protective breathing equipment required by OSHA requirements or by this
specification, use painting pre-filters on respirators to protect the dust filters when organic
solvent based encapsulants are used.

11.  Substrate

a. Apply lock down encapsulant to all substrate after all asbestos-containing materials have
been removed. Apply in strict accordance with the manufacturer's printed instructions for
use of the encapsulation as an asbestos coating. Any deviations from such printed
instructions shall be approved by The University's Representative in writing prior to
commencing work.

b. Apply encapsulant with an airless spray gun with air pressure and nozzle orifice as
recommended by the encapsulant manufacturer.

T. Removal Of Floor Tile
1. This section applies to the removal of floor tile.

May 2013

a.

Prior to start of work, wet wipe all surfaces including floor tile to remove any visible dust.
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b. Isolate the room by sealing hallway or doors and installing critical barriers on all ducting,
windows and other penetrations of the room, in the specified area. Install a splash guard a
minimum of 4 feet high on the walls of the room with one layer of 6-mil fire retardant poly.

C. Install a two-stage decontamination configuration contiguous (under certain conditions may
be remote) with the work in accordance with Paragraph “Decontamination Units.”
d. Using water or amended water in a Hudson-type sprayer or garden sprayer, lightly mist the

area where the material is to be removed. This may take several passes with the hose of
the sprayer. Allow time for the water to soak into the material.

e. Immediately place individual tiles in proper asbestos disposal bags. Vacuum collapse the
bag, twist the neck of the bag, tape with duct tape, fold the twisted portion over onto itself
and tape again. Wipe the outside of the bag with clean damp cloths and place the bag into
a second prelabeled disposal bag. Tape shut the second bag.

u. Removal Of Fireproofing

1. The work of this section applies to the removal of all asbhestos containing fireproofing including all
over-spray that may be located on concrete block, columns, metal deck, beams, fixtures conduit
and ducting.

a. Isolate the floor per Paragraph “Temporary Enclosure.”

b. Construct a decontamination unit as described in Paragraph “Decontamination Units” and
attach to the work area.

C. Set up pressure differential isolation and ventilation of the work area in accordance to
Paragraph “Temporary Pressure Differential and Air Circulation System.”

d. Upon approval of the enclosure by The University's Representative, contractor may
proceed to remove the material using the following method.

e. Pre-clean columns, beams, electrical, mechanical and plumbing systems in the work area

using wet wipe and HEPA vacuuming methods. Mask off with flame retardant polyethylene
sheeting to protect from contamination during bulk abatement.

f. Thoroughly wet to satisfaction of Owner's Representative, asbestos-containing fireproofing
to be removed prior to stripping and/or tooling to reduce fiber dispersal into the air.
Accomplish wetting by a fine spray (mist) of amended water or removal encapsulant.
Saturate material sufficiently to wet the substrate without causing excess dripping. Allow
time for removal encapsulant to penetrate material thoroughly. If amended water is used,
spray material repeatedly during the work process to maintain a continuously wet condition.
If a removal encapsulant is used, apply in strict accordance with manufacturer's written

instructions.

g. Mist work area continuously with amended water whenever necessary to reduce airborne
fiber levels using commercially available “foggers."

h. Remove saturated asbestos-containing material in small sections from all areas. Do not

allow material to dry out. As it is removed, simultaneously pack material while still wet into
disposal bags. Twist neck of bags, bend over and seal with minimum three wraps of duct
tape. Clean outside and move to wash down station adjacent to material decontamination
unit.

i. Evacuate air from disposal bags with a HEPA filtered vacuum cleaner before sealing.

j- Provide Pressure Differential Machine in addition to those required in Paragraph “Pressure
Differential System,” in the vicinity of the work. Arrange so that exhaust is into the work
area, oriented in a direction away from the work. Extend a 12" diameter flexible non-
collapsing duct from the intake end to a point no more than 4'-0" from any scraping or
brushing activity.

K. Locate intake of duct so that air flow is horizontally and slightly down-ward into intake.
Replace primary filter on pressure differential machine at an interval of no greater that 30
minutes. Allow no more than one scraping or brushing activity per pressure differential
machine.

V. Removal Of Wall Plaster: HEPA vacuum work site.
1. Place two layers of 6-mil flame retardant polyethylene sheeting on the floor adjacent to the wall to
be demolished. Pull the wall down in manageable sections onto the polyethylene sheeting. Control
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dust and fiber release by misting the air and lightly wetting the material with amended water from
a Hudson-type sprayer or garden sprayer as it is demolished.

2. Wrap the first layer of polyethylene sheeting around the material and seal with duct tape. Wrap
the second layer of polyethylene sheeting around the bundle and seal with duct tape.

3. Label and dispose of the entire bundle.

4, Provide Pressure Differential Machine in addition to those required in Paragraph “Pressure

Differential System,” in the vicinity of the work. Arrange so that exhaust is unto the work area,
oriented in a direction away from the work. Extend a 12-inch diameter flexible non-collapsing duct
from the intake end to a point no more than 4'-0" from any scraping or brushing activity.

5. Locate intake of duct so that air flow is horizontally and slightly down-ward into intake. Replace
primary filter on negative air machine at an interval of no greater that 30 minutes.

W.  Clean-Up Of Asbestos-Containing Debris On Ceiling Tile Or Solid Ceiling
1. This section applies to the decontamination of the entire plaster ceiling, removal of existing
fiberglass on duct work and removal of all batt insulation covering the existing plaster ceiling.
a. Isolate the floor per Paragraph "Temporary Facilities."
b. Construct a decontamination unit as described in Paragraph "Decontamination Units" and
attach to the work area. General Contractor will give direction regarding exact location of
decontamination unit(s).

C. Set up pressure differential isolation and ventilation of the work area in accordance to
Paragraph "Temporary Pressure Differential and Air Circulation System."
d. Upon approval of the enclosure by The University's Representative, contractor may
proceed to remove the material using the following method:
2. These procedures shall be followed to for clean up of asbestos-containing debris on existing
plaster ceiling:
a. This work will be performed prior to the removal of fireproofing. The isolation of the work

area is considered essential to the pre-cleaning activities for the total area. Isolate the area
in accordance with Paragraph “Temporary Facilities.”
b. Remove asbestos-containing debris and fiberglass batt and duct insulation and
decontaminate the area using the following procedures:
1) Remove all small debris with the HEPA vacuum.
2) Gently mist all fiberglass insulation, remove from ducts and ceiling and place into
pre-labeled hazardous disposal bags and dispose of in accordance with Paragraph
“Disposal of Asbestos Containing Waste Material.”
3) Exposure of ducting will expose all fireproofing overspray, this material may be
removed during the removal of fireproofing from decks and beams.
4) Pick up all large visible debris on the ceiling or any horizontal surfaces and place in
the bottom of a 6-mil polyethylene disposal bag conforming to the requirements of
Paragraph “Disposal of Asbestos-Containing Waste.” Place pieces in the bag without
dropping and avoiding unnecessary disturbance and release of material.
5) HEPA vacuum the entire plaster ceiling surface.
C. Upon completion of the decontamination of the area request a visual inspection of the
ceiling and other horizontal surfaces. This area will be considered a portion of work area for
the duration of the work and will be included in the final encapsulation of the area.

X. Removal Of Adhesive: This section applies to the removal of all asbestos-containing floor tile and
adhesive, sheet vinyl flooring, vinyl floor tile, and baseboard adhesive, etc.
1. Ensure that workers are equipped with proper respiratory protection. In addition to the HEPA
cartridges, respirators must also be equipped with organic solvent cartridges.
2. Provide HEPA filtered fan units in the vicinity of the work. Arrange so that units exhaust outside
the building. Replace primary filters on HEPA filtered fan units at an interval of no greater than 30
minutes.
3. Apply adhesive removal solvent as recommended by manufacturer after removal of floor tile has
been completed.
4, Provide tile adhesive (mastic) remover that meets the following criteria:
a. Flash Point: 122E or greater.
b. Special Precautions: No heavy smoke generated if ignited.
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C. Health Effects: Limited to mild skin rash or eye irritation.

d. Respiratory Protection: MSHA - NIOSH approved Organic vapor cartridges in conjunction
with standard HEPA filters.

e. Petroleum Distillates: None.

f. Odor: Pine, Citrus or none.

Use of diesel fuel in the removal of tile and baseboard adhesive is strictly prohibited.

5. Remove adhesive in small sections from all areas. Do not allow material to dry out. As adhesive is
removed, simultaneously pack rags contaminated with adhesive material into disposal bags. Twist
neck of bags, bend over and seal with minimum three wraps of duct tape. Clean outside of bag
and move to material decontamination unit.

Upon completion of adhesive removal, thoroughly clean bare substrate of all solvent residue.

7. Place adhesive residue in proper asbestos disposal bags. Vacuum collapse the bag, twist the
neck of the bag, tape with duct tape, fold the twisted portion over onto itself and tape again. Wipe
the outside of the bag with clean damp cloths and place bag into second prelabeled disposal bag.
Tape shut the second bag.

o
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CERTIFICATE OF WORKER'S ACKNOWLEDGEMENT

PROJECT NAME:

PROJECT ADDRESS:

CONTRACTOR:

WORKING WITH ASBESTOS CAN BE DANGEROUS. INHALING ASBESTOS FIBERS HAS BEEN LINKED
WITH VARIOUS TYPES OF CANCER IF YOU SMOKE AND INHALE ASBESTOS FIBERS, THE CHANCE
THAT YOU WILL DEVELOP LUNG CANCER IS GREATER THAN THAT OF THE NON-SMOKING PUBLIC.

Your employer's contract with The University for the above project requires that: You be supplied with the
proper respirator and be trained in its use. You be trained in safe work practices and in the use of the
equipment found on the job. You receive a medical examination. These things are to have been done at no
cost to you. By signing this certification you are assuring The University that your employer has met these
obligations to you.

RESPIRATORY PROTECTION: | have been trained in the proper use of respirators, and informed ofthe type
respirator to be used on the above referenced project. | have a copy of the written respiratory protection
manual issued by my employers. | have been equipped at no cost with the respirator to be used on the above
project.

TRAINING COURSE: | have been trained in the dangers inherent in handling asbestos and breathing asbestos
dust and in proper work procedures and personal and area protective measures. The topics covered in the
course included the following:

Physical characteristics of asbestos

Health hazards associated with asbestos

Respiratory protection

Use of protective equipment

Pressure differential systems

Work practices including hands-on or on-the-job training
Personal decontamination procedures

Air monitoring, personal and area

MEDICAL EXAMINATION: | have had a medical examination within the last 12 months which was paid for by
my employer. This examination included: health history, pulmonary function tests and may have included an
evaluation of a chest x-ray.

Signature Witness
Printed Name Social Security Number
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CERTIFICATION OF VISUAL INSPECTION

AREA

In accordance with Paragraph "Project Decontamination" the Contractor hereby certifies that he has visually
inspected the work area (all surfaces including pipes, beams, ledges, walls, ceiling and floor, Decontamination
Unit, sheet plastic, etc.) and has found no dust, debris or residue.

By:

Signature Date

Print Name

Print Title

OWNER'S REPRESENTATIVE CERTIFICATION

The University's Representative hereby certifies that he has accompanied the Contractor on his visual
inspection and verifies that this inspection has been thorough and to the best of his knowledge and belief, the
Contractor's certification above is a true and honest one.

Signature Date
Print Name
Print Title
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RESPIRATORY PROTECTION PROGRAM

Project Name

Location

Date

Based upon airborne asbestos-fiber counts encountered on previous projects of similar type working on materials

similar to those found on the above referenced project. The following level of respiratory protection is proposed for
the indicated operations to maintain an Airborne Fiber Count (as measured by the NIOSH 7400 Method) below the
specified Permissible Exposure Limit (PEL) inside the respirator face piece.

Operation Anticipated | Respiratory | Protection |f/ccin
flcc Protection Factor |Mask

Installing sheet plastic

Removing trim in contact with asbestos-
containing material

Removal of architectural finish or fireproofing
Removal of pipe insulation

Removal of fitting insulation
Encapsulation of pipe and boiler insulation
Gross debris removal

Cleaning "primary" sheet plastic

Cleaning "critical" barrier

Removing Decontamination Unit

Other

The Contractor certifies that to the best of his knowledge and belief the above represent a true and accurate
representation of Airborne Fiber Counts to be expected for the operations indicated, and are based upon airborne
fiber data from past projects with similar materials and operations.

Contractor
Signature Date
Print Name Title

END OF SECTION 02 82 00 00
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SECTION 02 82 00 00a - REMOVAL OF NONFRIABLE ASBESTOS-CONTAINING MATERIALS

1.1

May 2013

GENERAL

Description Of Work

1.

This specification covers the furnishing and installation of materials for removal of nonfriable
asbestos-containing materials. Products shall be as follows or the ODR or UTHSCSA consultant.
Installation procedures shall be in accordance with the product manufacturer's recommendations.
Demolition and removal of materials shall be as required to support the work.

Definitions

1.

2.

10.

11.

12.

13.

14.

ACM: Asbestos Containing material which is any material containing more than one percent

asbestos.

Amended Water: Water containing a wetting agent or surfactant with a maximum surface tension

of 2.9 Pa 29 dynes per centimeter when tested in accordance with ASTM D 1331.

Area Sampling: Sampling of asbestos fiber concentrations which approximates the

concentrations of asbestos in the theoretical breathing zone but is not actually collected in the

breathing zone of an employee.

Asbestos: The term asbestos collectively refers to a naturally occurring mineral known by the

following specific names: chrysotile, amosite, crocidolite, tremolite, anthophyllite, and actinolite.

Asbestos control Area: That area where asbestos removal operations are performed. The area

shall be isolated by physical boundaries to assist in the prevention of the uncontrolled access by

non-qualified persons.

Asbestos Fibers: Those fibers having an aspect ratio of at least 3:1 and longer than-5

micrometers as determined by National Institute for Occupational Safety and Health (NIOSH)

Method 7400.

Asbestos Permissible Exposure Limit: 0.1 fibers per cubic centimeter of air as an e-hour time

weighted average measured in the breathing zone as by defined 29 CFR 1926.1101 or other

Federal legislation having legal jurisdiction for the protection of workers health.

Background: The ambient airborne asbestos concentration in an uncontaminated area as

measured prior to any asbestos hazard abatement efforts. Background concentrations for

contaminated areas are measured in similar but asbestos free locations.

Contractor: The Contractor is that individual, or entity under contract to The University to perform

the herein listed work.

Contractor/Supervisor (Asbestos abatement): A person who has successfully completed training

and is therefore accredited as a Contractor/Supervisor under a State Model Accreditation Plan or

EPA Model Accreditation Plan as described in 40 CFR 763.

Critical Barrier: The layer of polyethylene sheeting that covers an opening or penetration in a

room or area that is to become a negative pressure enclosure.

Encapsulation: The abatement of an asbestos hazard through the appropriate use of chemical

encapsulants.

Encapsulants: Specific materials in various forms used to chemically or physically entrap

asbestos fibers in various configurations to prevent these fibers from becoming airborne. There

are four types of encapsulants as follows which must comply with performance requirements as

specified herein.

a. Removal Encapsulant (can be used as a wetting agent)

b. Bridging Encapsulant (used to provide a tough, durable surface coating to asbestos
containing material)

C. Penetrating Encapsulant (used to penetrate the asbestos containing material encapsulating
all asbestos fibers and preventing fiber release due to routine mechanical damage)

d. Lock-Down Encapsulant (used to seal off or "lock-down" minute asbestos fibers left on
surfaces from which asbestos containing material has been removed).

Friable Asbestos Material: Any material containing more than one percent asbestos that can be

crumbled, pulverized, or reduced to powder by hand pressure when dry.
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15.

16.

17.

18.

19.

20.

21.

22.
23.

24,

Glovebag Technique: Those asbestos removal and control techniques put forth in 29 CFR
1926.1101.

HEPA Filter Equipment: High efficiency particulate air (HEPA) filtered vacuum and/or exhaust
ventilation equipment with a filter system capable of collecting and retaining asbestos fibers.
Filters shall retain 99.97 percent of particles 0.3 microns or larger as indicated in UL 586.

The ODR or UTHSCSA consultant: That qualified person employed directly by The University to
monitor, sample, inspect the work, and advise The University.

Negative Pressure Enclosure (NPE): That engineering control technique described as a negative
pressure enclosure in 29 CFR 1926.1101.

Non-friable Asbestos Material: Material that contains asbestos in which the fibers have been
immobilized by a bonding agent, coating, binder, or other material so that the asbestos is well
bound and will not normally release asbestos fibers during any appropriate use, handling, storage
or transportation. It is understood that asbestos fibers may be released under other conditions
such as demoalition, renovation, removal, or mishap.

Personal Sampling: Air sampling which is performed to determine asbestos fiber concentrations
within the breathing zone of a specific employee, as performed in accordance with 29 CFR
1926.1101.

Competent Person (CP): A person who has successfully completed training and is therefore
accredited under a legitimate State Model Accreditation Plan or EPA Model Accreditation Plan as
described in 40 CFR 763 as a Contractor/Supervisor and shall be appropriately licensed
according to the Statutes of the State in which the work is to be performed.

TEM: Refers to Transmission Electron Microscopy.

Time Weighted Average (TWA): The TWA is an 8-hour time weighted average airborne
concentration of asbestos fibers.

Wetting Agent: A chemical added to water to reduce the water's surface tension thereby
increasing the water's ability to soak into the material to which it is applied. An equivalent wetting
agent must have a surface tension of at most 2.9 Pa 29 dynes per centimeter when tested in
accordance with ASTM D 1331.

C. Requirements

1. Description of Work: The work covered by this section includes the handling and control of
asbestos containing materials and describes some of the resultant procedures and equipment
required to protect workers, the environment and occupants of the building or area, or both, from
contact with airborne asbestos fibers. The work also includes the disposal of any asbestos
containing materials generated by the work. More specific operational procedures shall be
outlined in the Asbestos Hazard Abatement Plan called for elsewhere in this specification. The
asbestos work includes the use of non-friable removal technique(s) which is governed by 40 CFR
763 as indicated. Provide non-friable removal technique(s) as outlined in this specification for the
locations indicated.

2. Medical Requirements: Provide medical requirements including but not limited to medical
surveillance and medical record keeping as listed in 29 CFR 1926.1101.

a. Medical Examinations: Before exposure to airborne asbestos fibers, provide workers with a
comprehensive medical examination as required by 29 CFR 1926.1101 or other pertinent
State or local directives. This requirement must have been satisfied within the 12 months
prior to the start of work on this contract. The same medical examination shall be given on
an annual basis to employees engaged in an occupation involving asbestos and within 30
calendar days before or after the termination of employment in such occupation.
Specifically identify x-ray films of asbestos workers to the consulting radiologist and mark
medical record jackets with the word "ASBESTOS."

b. Medical Records: Maintain complete and accurate records of employees' medical
examinations, medical records, and exposure data for a period of 30 years after termination
of employment and make records of the required medical examinations and exposure data
available for inspection and copying to: The Assistant Secretary of Labor for Occupational
Safety and Health (OSHA), or authorized representatives of them, and an employee's
physician upon the request of the employee or former employee.
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C. Medical Certification: Submit written certification for each worker and
contractor/supervisor, signed by a licensed physician indicating that the worker and
contractor/supervisor has met or exceeded all of the medical prerequisites listed herein and
in 29 CFR 1926.1101 and 29 CFR 1910.134 as prescribed by law.

Training: Train all personnel involved in the asbestos control work in accordance with United

States Environmental Protection Agency (USEPA) Asbestos Hazard Emergency Response Act

(AHERA) training criteria or State training criteria whichever is more stringent. The Contractor

shall document the training by providing a copy of a current training certification to the ODR or

UTHSCSA consultant for each person assigned to work on this project. Furnish each employee

with respirator training and fit testing documentation as required by 29 CFR 1910.134. Provide

instruction on the engineering and other hazard control techniques and procedures to be used on
this project.

a. Employee Training: Submit copies of training certificates for each employee indicating that
the employee has received training at the appropriate level in accordance with 40 CFR 763.

Permits, Licenses, and Notifications: Notify the local air pollution control district/agency and the
ODR or UTHSCSA consultant in writing 10 working days prior to commencement of work in
accordance with 40 CFR 61-SUBPART M or applicable state and local regulations. Obtain
necessary permits or licenses in conjunction with asbestos removal, encapsulation, hauling, and
disposal. Post the permit and/or license at the work site, visible from a non-controlled area. Notify
the local fire department 3 days prior to removing fire-proofing material from the building including
notice that the material contains asbestos.
Environment, Safety and Health Compliance: Comply with the applicable requirements of the
current issue of 29 CFR 1926.1101, 40 CFR 61-SUBPART A, and 40 CFR 61-SUBPART M or
applicable State or local regulations regarding handling, storing, transporting, and disposing of
asbestos waste materials. Submit matters of interpretation of standards to the appropriate
administrative agency for resolution before starting the work. Where the requirements of this
specification, applicable regulations, or referenced documents vary, the most stringent
requirement shall apply.

a. Site Inspection: While performing asbestos engineering control work, the Contractor shall
be subject to on-site inspection by the Federal, State, or local regulatory agencies and the
Contracting Officer or his designated representative. If the work is found to be in violation of
Federal, State, or local regulations or this specification, the Contracting Officer or his
representative will issue a stop work order to be in effect immediately and until the violation
is resolved. All related costs including standby time required to resolve the violation shall be
at the Contractor's expense.

Respiratory Protection Program: Establish and implement a respirator program as required by

ANSI 288.2 and 29 CFR 1910.134. Submit a written program manual or operating procedure

including methods of compliance with regulatory statutes.

a. Respirator Program Records: Submit records of the respirator program as required by
ANSI 288.2 and 29 CFR 1910.134.

Contractor/Supervisor (Asbestos Abatement): The Contractor shall be represented on-site by a

trained contractor/Supervisor. This person shall be on-site at all times when asbestos work is in

progress. The Qualified Person, as defined herein, can be the Contractor/Supervisor.

Hazard Communication: Adhere to all parts of 29 CFR 1910.1200 and 29 CFR 1926.59. Provide

the Contracting Officer with a copy of the Material Safety Data Sheets (MSDS) for all materials

brought to the site. Review the Asbestos Survey Report(s) provided by the ODR or UTHSCSA
consultant, if any.

Asbestos Hazard Abatement Plan: Submit a detailed plan of the safety precautions such as

lockout, tag-out, tryout, fall protection, and confined space entry procedures and equipment and

work procedures to be used in the removal of materials containing asbestos. The plan shall be
prepared by the Contractor (and reviewed and signed by an asbestos consultant (LAC) licensed
according to the Statutes of the State in which the work is to be performed) for review and
recommendation for approval by the ODR or UTHSCSA consultant. The plan shall be forwarded
to the ODR or UTHSCSA consultant for final approval at least 10 days prior to beginning
abatement activities. The plan shall include but not be limited to the detailed description of
personal protective equipment and work practices to be used including, but not limited to,
respiratory protection, type of whole-body protection , the location of asbestos control areas
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10.

11.

12.

13.

14.

including clean and dirty areas, buffer zones, showers, storage areas, change rooms, removal
method, interface of trades involved in the construction, sequencing of asbestos related work,
disposal plan, type of wetting agent and asbestos encapsulant to be used, locations of local
exhaust equipment, planned air sampling strategies, and a detailed description of the method to
be employed in order to control environmental pollution. The plan shall also include both fire and
medical emergency response plans. The Asbestos Hazard Abatement Plan must be approved in
writing prior to starting any asbestos work.
Testing Laboratory: Submit the name, address, and telephone number of each testing laboratory
selected for the sampling, analysis, and reporting of airborne concentrations of asbestos fibers
along with evidence that each laboratory selected holds the appropriate State license and/or
permits and certification that each laboratory is American Industrial Hygiene Association (AIHA)
accredited and that persons counting the samples have been judged proficient by current
inclusion on the AIHA Asbestos Analysis Registry (AAR) and successful participation of the
laboratory in the Proficiency Analytical Testing (PAT) Program. Where analysis to determine
asbestos content in bulk materials or transmission electron microscopy is required, submit
evidence that the laboratory is accredited by the National Institute of Science and Technology
(NIST) under National Voluntary Laboratory Accreditation Program (NVLAP) for asbestos
analysis.
Landfill Approval: Submit written evidence that the landfill for disposal is approved for asbestos
disposal by the USEPA and State and local regulatory agency(s).
Waste Shipment Records/Asbestos Waste Manifest: Submit waste shipment records and/or
asbestos manifest records, prepared in accordance with applicable Federal, State, or local
regulations, signed and dated by an agent of the landfill, certifying the amount of asbestos
materials delivered to the landfill, within 3 days after delivery.
Negative Exposure Assessment: Submit objective data demonstrating that the method(s) used
for the specified non-friable ACM removal does not release airborne concentrations of asbestos
fibers exceeding the TWA PEL or excursion limit. This data may be from previous work within the
last 12 months or from initial exposure assessments on this project. Data from previous work
must have been gathered by the firm employed on this contract, using workers trained to the
same level, with the ACM and workplace conditions "closely resembling” the conditions for this
contract.

Contractor Daily Reports: Prepare a written report for each day that asbestos work is being

accomplished. The report should be submitted to the ODR or UTHSCSA consultant monthly. The

report as a minimum shall include the following, where applicable:

a. Daily Visual Inspection Reports: Prepare a written report documenting compliance with the
Asbestos Hazard Abatement Plan and Federal, State, or local regulations.

b. Air Sampling Reports: Complete fiber counting within 24 hours of the "time off" of the
sample pump. Notify the ODR or UTHSCSA consultant immediately of any airborne levels
of asbestos fibers in excess of the acceptable limits. Sampling results shall be submitted to
the ODR or UTHSCSA consultant the day following receipt. The affected employees will be
provided copies of the results where required by law within 3 working days. These results
shall be signed by the air sampler and the testing laboratory employee that analyzed the

sample.
C. Pressure Differential Recordings for Local Exhaust System-Not Used
d. Asbestos Disposal Quantity Report: The Contractor shall record and report daily the

amount of asbestos containing material removed and the amount transported for disposal.
Deliver the report for the previous day and cumulative totals with amounts of material
removed reported in linear meters or square meters linear feet or square feet as described
initially in this specification and the amounts of material transported for disposal reported in
cubic meters yards.

D. Submittals

1.

Submit the following in accordance with Section "Submittal Procedures."
a. Vacuums and tools

b. Respirators

C. Wetting Agent
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d. Material Safety Data Sheets (MSDS) for all materials proposed for transport to the project
site

Local exhaust system

Pressure differential automatic recording instrument

Daily Reports

Asbestos hazard abatement plan

Testing laboratory

Training Certificates

Landfill approval

Employee training

Medical certification requirements

Waste shipment records/Asbestos waste manifest
Respiratory Protection Program

Negative Exposure Assessment

Local Exhaust system

Show compliance with ANSI Z9.2 by providing manufacturers' certifications.
Permits, licenses, and Notifications

Rental equipment

Respirator program records

Protective clothing decontamination quality control records
Protective clothing decontamination facility notification.

S<ETVTQETDOS3ITATISQ@O

E. Quiality Assurance

1. Glovebags-Not Used

2. Rental Equipment: Provide a copy of the written notification to the rental company concerning the
intended use of the equipment and the possibility of asbestos contamination of the equipment.

3. Protective Clothing Decontamination Quality Control Records: Provide all records that document
quality control for the decontamination of reusable outer protective clothing.

4, Protective Clothing Decontamination Facility Notification: Submit written evidence that persons
who decontaminate, store, or transport asbestos contaminated clothing used in the performance
of this contract were duly notified in accordance with 29 CFR 1926.1101.

1.2 PRODUCTS

A. Encapsulants

1. See Division 21 Section "Facility Fire-suppression Water-service Piping".
1.3 EXECUTION
A. Equipment

1. Respirators: Select respirators from those approved by the National Institute for Occupational
Safety and Health (NIOSH). Provide personnel engaged in pre-cleaning, cleanup, handling, and
removal of asbestos containing materials with the appropriate respiratory protection as specified
in 29 CFR 1910.134.

2. Exterior Whole Body Protection

May 2013

a. Outer Protective Clothing: Provide personnel exposed to asbestos with disposable "non-
breathable,” or reusable "non-breathable” whole body outer protective clothing, head
coverings, gloves, and foot coverings. Provide disposable plastic or rubber gloves to protect
hands. Cloth gloves may be worn inside the plastic or rubber gloves for comfort, but shall
not be used alone. Make sleeves secure at the wrists, make foot coverings secure at the
ankles, and make clothing secure at the neck by the use of tape. Reusable whole body
outer protective clothing shall be either disposed of as asbestos contaminated waste upon
exiting from the asbestos regulated work area or be properly decontaminated.

b. Work Clothing-Not Used
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C. Decontamination of Reusable Outer Protective Clothing: When reusable outer protective
clothing is wused, transport the double bagged clothing to a previously notified
commercial/industrial decontamination facility for decontamination. Perform non-destructive
testing to determine the effectiveness of asbestos decontamination. If representative
sampling is used, ensure the statistical validity of the sampling results. If representative
sampling is used, reject any entire batch in which any of the pieces exceed 40 fibers per
square millimeter. Inspect reusable protective clothing prior to use to ensure that it will
provide adequate protection and is not or is not about to become ripped, torn, deteriorated,
or damaged, and that it is not visibly contaminated. Notify, in writing, all personnel involved
in the decontamination of reusable outer protective clothing as indicated in 29 CFR

1926.1101.
d. Eye Protection: Provide goggles to personnel engaged in asbestos abatement operations
when the use of a full face respirator is not required.
3. Warning Signs and Labels: Provide bilingual warning signs printed in English and Spanish at all

approaches to asbestos control areas. Locate signs at such a distance that personnel may read

the sign and take the necessary protective steps required before entering the area. Provide labels

and affix to all ashestos materials, scrap, waste, debris, and other products contaminated with

asbestos.

a. Warning Sign: Provide vertical format conforming to 29 CFR 1926.1101 minimum 20 by 14
inches (500 by 355 mm) displaying the following legend in the lower panel:

Legend Notation

Danger 25 mm one inch Sans Serif
Gothic or Block

Asbestos 25 mm one inch Sans Serif
Gothic or Block

Cancer and Lung Disease Hazard 6 mm 1/4 inch Sans Serif
Gothic or Block

Authorized Personnel only 6 mm 1/4 inch Gothic

Respirators and Protective 6 mm 1/4 inch Gothic

Clothing are Required in this Area

Spacing between lines shall be at least equal to the height of the upper of any two lines.
b. Warning Labels: Provide labels conforming to 29 CFR 1926.1101 of sufficient size to be
clearly legible, displaying the following legend:
DANGER
CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST
CANCER AND LUNG DISEASE HAZARD
BREATHING ASBESTOS DUST MAY
CAUSE SERIOUS BODILY HARM

4, Vacuums and Tools: Vacuums shall be leak proof to the filter and equipped with HEPA filters.
Filters on vacuums shall conform to ANSI Z9.2 and UL 586. Do not use power tools to remove
asbestos containing materials unless the tool is equipped with effective, integral HEPA filtered
exhaust ventilation systems. Remove all residual asbestos from reusable tools prior to storage or
reuse.

B. General
1. Pre-Asbestos Work Conference: The Contractor and the Contractor/Supervisor shall meet with
the Contracting officer prior to beginning work, to discuss in detail the Asbestos Hazard
Abatement Plan, including work procedures and safety precautions. Once approved by The
Universitys Engineer, the plan will be enforced as if a part of this specification. Any changes
required in the specification as a result of the plan shall be identified specifically in the plan to
allow for free discussion and approval by The Universitys Engineer prior to starting work.
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2. Asbestos Control Area Requirements: The Contractor shall demarcate the asbestos control
area(s) using physical barriers and signs to prevent access by unauthorized personnel. This area
is defined by 29 CFR 1926.1101 as the regulated area.

3. Work Procedure: Perform asbestos related work in accordance with 29 CFR 1926.1101, 40 CFR
61-SUBPART M, applicable State or local regulation, and as specified herein. Use wet removal
procedures. Personnel shall wear and utilize protective clothing and equipment as specified
herein. Eating, smoking, drinking, chewing gum or tobacco, or applying cosmetics shall not be
permitted in the asbestos control area(s). Personnel of other trades not engaged in the removal of
asbestos containing material shall not be exposed at any time to airborne concentrations of
asbestos. If an asbestos fiber release or spill, stop work immediately, correct the condition to the
satisfaction of The Universitys Engineer, including clean-up and clearance sampling, if
appropriate, prior to resumption of work.

4. Furnishings: Furniture will be removed from the area of work by The University before asbestos
work begins.
5. Pre-cleaning: Wet wipe and HEPA vacuum all surfaces potentially contaminated with asbestos

prior to establishment of an enclosure.

Removal Procedures: Wet asbestos containing material with a fine spray of amended water during
removal, cutting, or other handling so as to reduce the emission of airborne fibers. Remove material and
immediately place in 0.15 mm 6 mil plastic disposal bags. Remove asbestos containing material in a
gradual manner, with continuous application of the amended water in such a manner that no asbestos
material is disturbed prior to being adequately wetted. Where unusual circumstances prohibit the use of
0.15 mm 6 mil plastic bags, submit an alternate proposal for containment of asbestos fibers to The
University's Engineer for approval. Asbestos containing material shall be containerized while wet. At no
time shall asbestos containing material be allowed to accumulate or become dry. Handle asbestos
containing material as indicated in 40 CFR 61-SUBPART M, applicable State or local regulation, and 29
CFR 1926.1101.
1. Exposed Pipe Insulation Edges-Not Used
2. Negative Pressure Enclosure: Block and seal openings in areas where the release of airborne
asbestos fibers can be expected. Establish an asbestos negative pressure enclosure with the use
of curtains, portable partitions, or other enclosures in order to prevent the escape of asbestos
fibers from the contaminated asbestos work area.

a. Personnel/Equipment Decontamination Unit: Provide a temporary facility with a separate
equipment/dirty change room and clean change room. Provide a shower that complies with
29 CFR 1926.51 in between the dirty room and clean room for personnel required to wear
whole body protective clothing. Provide two separate lockers for each asbestos worker, one
in each locker room. Keep street clothing and street shoes in the clean locker. HEPA
vacuum and remove asbestos contaminated disposable protective clothing while still
wearing respirators at the boundary of the asbestos work area and seal in impermeable
bags or containers for disposal. Do not wear work clothing between home and work. All
employees shall shower before changing into street clothes. Collect used shower water and
filter with approved water filtration equipment to remove asbestos contamination. Dispose
of filters and residue as asbestos waste. Discharge clean water to the sanitary system.
Dispose of asbestos contaminated work clothing as asbestos contaminated waste or
properly decontaminate as specified in the Asbestos Hazard Abatement Plan.

b. Waste Load-Out Unit: Provide a separate temporary area expressly for short-term storage
of bagged asbestos containing material that is ready for disposal. The unit shall be the only
port used to transfer waste to a truck, dumpster, or other approved on-site storage facility. It
shall not be used for personnel egress. A waste load-out unit shall be integral to each
negative pressure enclosure.

3. Non-friable Removal Procedures:

a. Under normal conditions EPA Category Il, non-friable asbestos containing materials may
not be considered hazardous; however, this material may release airborne asbestos fibers
during demolition and removal; therefore it must be handled in a manner to prevent the
release of asbestos fibers. At no time will this material be mechanically chipped, sawed,
sanded, or ground.
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b. Prior to beginning removal, establish an Asbestos Control Area and install Critical Barriers
as specified elsewhere in this section. Submit a Negative Exposure Assessment which is
less than 12 months old to the ODR or UTHSCSA consultant for approval or conduct air
sampling as specified elsewhere in this section to establish the exposure levels for the
exact removal method being used. The Contractor will establish the correct level of
Personal Protective Equipment required.

C. Acceptable methods of removal include, but are not limited to, the use of dry ice, a heat gun
or lamp, citrus-based solvents, and hand tools with amended water. Removal shall be
accomplished to keep the ACM substantially intact. Breakage into small pieces is an
unacceptable work practice. The method shall-be detailed in the Asbestos Abatement Plan
and shall not be changed during the removal without Contracting Officer approval.

d. Upon completion of the removal and clean-up, but prior to removal of critical barriers, the
Contractor Testing company shall conduct a visual inspection of all areas affected by the
removal. Re-clean as required.

D. Field Quality Control Requirements

1. Visual Inspections: The ODR or UTHSCSA consultant will conduct periodic inspections of all
areas where asbestos removal and activities are in progress to ensure compliance with the
approved Asbestos Hazard Abatement Plan and Federal/State regulatory requirements. This
inspection shall include confirmation of proper control/containment/enclosure, worker protection,
housekeeping, exhaust equipment operation, decontamination procedures, proper wetting and
disposal, and inspection of work progress and work practices. Each activity will be documented as
acceptable or noted as unacceptable with justification for the non-compliance.

2. Air Sampling: Sampling of airborne concentrations of asbestos fibers shall be performed in
accordance with 29 CFR 1926.1101 and as specified herein. Unless otherwise specified, use
NIOSH Method 7400 for sampling and analysis. Air Sampling may be duplicated by the
Government at the discretion of the Contracting Officer. If the air sampling results obtained by the
Government differ from those results obtained by the Contractor, the Government will determine
which results predominate.

a. Sampling Prior to Asbestos Work (Not Used)
b. Sampling During Asbestos Work

1) The Contractor's testing company shall perform area sampling as indicated in 29
CFR 1926.1101 and governing environmental regulations. Perform area sampling at
least once every week close to the work inside the enclosure, outside the
personnel/equipment decontamination unit entrance to the enclosure.

2) If sampling outside the enclosure shows airborne levels have exceeded background
or 0.01 fibers per cubic centimeter, whichever is greater, stop all work, correct the
condition(s) causing the fiber release, and notify the ODR or UTHSCSA
consultantimmediately. Determine by testing if adjacent areas are contaminated. If
so the Contractor shall clean the contaminated areas, visually inspect, and sample
the areas as specified herein.

3) The Contractor shall conduct personal sampling of at least 25% of the workers
engaged in asbestos handling (removal, disposal, transport and other associated
work) throughout the duration of the project. If the quantity of airborne asbestos
fibers monitored at the breathing zone of the workers at any time exceeds 0.1 fibers
per cubic centimeter, notify the PQP immediately, evaluate work practices, and take
corrective action to reduce airborne asbestos fibers.

E. Clean-Up And Disposal
1. Housekeeping
a. Essential parts of asbestos dust control are housekeeping and clean-up procedures.
Maintain surfaces of the asbestos control area free of accumulations of asbestos fibers.
Give meticulous attention to restricting the spread of dust and debris; keep waste from
being distributed over the general area. Use HEPA filtered vacuum cleaners. DO NOT
BLOW DOWN THE SPACE WITH COMPRESSED AIR. All asbestos waste shall be placed
in an approved on-site storage facility or transported for disposal daily. When asbestos
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b.

removal is complete, all asbestos waste is removed from the work-site, and final clean-up
is completed, the PQP shall visually inspect the asbestos control area for cleanliness. After
final clean-up and acceptable pre-clearance airborne concentrations are attained but before
the local exhaust system is turned off and the negative pressure enclosure removed),
remove all pre-filters on the building HVAC system and provide new pre-filters.

Dispose of filters as asbestos contaminated materials. Reestablish HVAC,. mechanical,
and electrical systems in proper working order.

Title to Materials: All waste materials, except as specified otherwise, shall become the property of
the Contractor and shall be disposed of as specified in applicable Federal, State, and local
regulations and herein.

Disposal of Asbestos

a.

Collect all removed asbestos containing material, contaminated materials, contaminated
water, scrap, debris, bags, containers, expendable equipment, and asbestos contaminated
clothing which may produce airborne asbestos fibers and place in sealed fiber-proof,
waterproof, non-returnable containers (e.g. double plastic bags 0.15 mm 6 mils thick,
cartons, drums or cans). Wastes within the containers must be adequately wet in
accordance with 40 CFR 61-SUBPART M. Affix a warning and Department of
Transportation (DOT) label to each container including the bags or use at least 0.15 mm 6
mils thick bags with the approved warnings and DOT labeling preprinted on the bag.

Each container or bag shall clearly indicate that the waste generator is The University and
the development at which the waste is generated, and the Job Order number of the project.
Prevent contamination of the transport vehicle (especially if the transport vehicle is a rented
truck likely to be used in the future for non-asbestos purposes). These precautions include
lining the vehicle cargo area with plastic sheeting (similar to work area enclosure) and
thorough cleaning of the cargo area after transport and unloading of asbestos debris is
complete. Dispose of waste asbestos material at an Environmental Protection Agency
(EPA) or State-approved asbestos landfill off The University's property. For temporary
storage, store sealed impermeable bags in asbestos waste drums or skids. An area for
interim storage of asbestos waste-containing drums or skids will be coordinated with the
ODR or UTHSCSA consultant. Procedure for hauling and disposal shall comply with 40
CFR 61-SUBPART M, State, regional, and local standards. Sealed plastic bags may be
dumped from drums into the burial site unless the bags have been broken or damaged.
Damaged bags shall remain in the drum and the entire contaminated drum shall be buried.
Uncontaminated drums may be recycled. Workers unloading the sealed drums shall wear
appropriate respirators and personal protective equipment when handling asbestos
materials at the disposal site.

END OF SECTION 02 82 00 00a
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SECTION 02 82 00 00b - ENCAPSULATION (LOCK-DOWN) OF ASBESTOS-CONTAINING MATERIALS

1.1 GENERAL
A. Description Of Work

1. This specification covers the furnishing and installation of materials for encapsulation (lock-down)
of asbestos-containing materials. Products shall be as follows or as approved by the ODR or
UTHSCSA consultant.  Installation procedures shall be in accordance with the product
manufacturer's recommendations. Demolition and removal of materials shall be as required to
support the work.

B. Submittals

1. Product Data: Manufacturers technical information including label analysis and application
instructions for each material proposed for use.

2. Installation Instructions: Manufacturer's installation instructions with specific project requirements
noted.

3. Performance Warrantee: Manufacturers performance guarantee.

4, Material Safety Data Sheet: Material Safety Data Sheet in accordance with the OSHA Hazard
Communication Standard (29 CFR 1910.1200) for each surfactant and encapsulating material
proposed for use on the work. Include a separate attachment for each sheet indicating the
specific worker protective equipment proposed for use with the material indicated.

C. Delivery And Storage: Deliver materials to the job site in original, new and unopened packages and
containers bearing manufacturer's name and label, and following information:

1. Name or title of material

2. Manufacturer's stock number and date of manufacture

3. Manufacturer's name

4., Thinning instructions

5. Application instructions

6. Deliver materials together with a copy of the OSHA Material

7. Safety Data Sheet for the material.

D. Job Conditions: Apply encapsulating materials only when environmental conditions in the work area are
as required by the manufacturer's instructions.
E. Quality Assurance

1. Testing: Test material to be encapsulated using methods set forth in ASTM E1494 “Standard
Practice for Encapsulants for Spray-or-Trowel-Applied Friable Asbestos- Containing Building
Materials."

F. Warranty

1. Performance Warranty: Contractor shall submit written Performance Warranty, executed by the
contractor, agreeing to repair/replace spray-on work which has cracked, fallen from substrate, or
otherwise deteriorated to a condition where it would not perform effectively for its intended
purposes due substantially to defective materials or workmanship and not due to abuse by
occupants, improper maintenance, unforeseeable ambient exposures or other causes beyond
anticipated conditions and contractors control. Warranty period shall be for at least one year after
date of substantial completion.

1.2 PRODUCTS
A. Materials
Encapsulation (Lock-Down) Of Asbestos-Containing Mate-
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1. Encapsulant system shall be an acrylic, elastomeric type, spray, brush or roller-applied, tinted
penetrating or tinted bridging type, specifically designed for application to asbestos-containing
material. System shall be equal to Global Encasement System as manufactured by GLOBAL
Encasement Inc., 132-32nd Street, Union City, NJ 07087 U.S.A., Tel. (800) 266-3982/(201) 902-

9770.

a. All encasement topcoat materials shall be warranted to be heavy-bodied, from the same
manufacturer, and shall be long lasting, highly-pure (low VOC) materials that remain
flexible, chalk resistant and resist cracking, peeling, algae and fungus that can cause future
indoor air quality concerns.

b. To allow for building movement without cracking or disturbing fibrous materials, coating
systems shall have passed testing to ASTM standards for adhesion, permeability, aged
flexibility and with aged elasticity for the encasement system of over 250%.

C. Coatings shall be Class A Fire Rated, water-based, non-toxic, safe and easy to use,
contain no hazardous ingredients by OSHA definition, comply with all known building
codes and be non-flammable.

d. Coating materials shall have low VOC (Volatile Organic Compound) content.

e. Coating materials shall not release health threatening toxic smoke and fumes in a fire and
shall comply with all known building codes.

f. Coating materials shall have passed the following testing standards:

1) ASTM E 119 fire tests demonstrating that applying a multi-layer system over
fireproofing does not adversely affect the fireproof rating of the fireproofing (3 hour
test).

2) UPITT Combustion Toxicity Test proving nothing toxic is released in a fire.

3) ASTM E 84 and E162 fire tests for "Class A" - Surface Flammability and Burning
Characteristics (Flame Spread = 0, Smoke Developed = 5).

4) "Pull-off Adhesion" test per ASTM E736 equals or exceeds 9,950 Ibs./sq. ft. (89.1
Ibs./sq. in.).

5) ASTM D 1653 and E96 "Water Vapor Permeability" (showing the rate that water
vapor can pass through the system).

6) Impact Resistance, "Tensile Strength" shall exceed 150 psi; "Elongation" shall
exceed 250%.

7 System shall be mildew resistant, impact resistant, scrub resistant, non-yellowing,
non-chalking, highly blister resistant, rust resistant, highly chemical resistant and
shall remain flexible after 1000 hour ASTM Accelerated Weather testing.

8) Water-Based materials (low VOC) Volatile Organic Content of Primer-Sealer-
Neutralizer = 0.1 g/L (0.001 Ib./gal.) and Encasement Top Coat = 0.1 g/L (0.001
Ib./gal.) as tested by EPA Method 24.

9) Materials comply with applicable standards for installation on interior and/or exterior
surfaces of a building.

10) Encasement Systems shall provide additional water-proofing protection.

B. Related Materials:
1. Elastomeric architectural sealants, caulking compounds, primers, and similar materials shall be

approved by the manufacturer of the encasement coatings. All materials used shall be applied in
accordance with its manufacturer's recommendations.

C. Applicable Standards

1. Product shall be rated as acceptable for use intended when field tested in accordance with ASTM
E 1494.
1.3 EXECUTION

A. General
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B.

C.

Prior to applying any encapsulating material in Work Areas, Contractor shall obtain final visual
inspection approval by the Project Administrator.

Prior to applying any encapsulating material, Contractor shall ensure that application of the sealer
will not cause the base material to fail and allow the sealed material to fall of its own weight or
separate from the substrate. Should Contractor doubt the ability of the installation to support the
sealant, request direction from The University's Representative before proceeding with the
encapsulating work.

Do Not Commence Application of encapsulating materials until all removal work within the work
area has been completed.

Worker Protection

1. Before beginning work with any material for which a Material Safety Data Sheet has been
submitted provide workers with the required protective equipment. Require that appropriate
protective equipment be used at all times.

Application

1. Comply with all manufacturer's instructions for particular conditions of installation. Consult with
manufacturer's technical representative for conditions not covered.

2. Encapsulate all surfaces in full compliance with manufacturer's procedures.

3. At completion of Encapsulation and before removal of Work Area enclosures and Pressure
Differential System, decontaminate space in accordance with requirements of manufacturer’s
instructions.

4, Remove all debris from the project site and restore area to proper conditions by cleaning all
surfaces in accordance with manufacturer’s written recommendations.

5. At completion of work submit manufacturer's record of inspection of completed work and

Manufacturers Performance Guarantee executed by both manufacturer and Contractor.

END OF SECTION 02 82 00 00b
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SECTION 02 83 19 13 - LEAD PAINT RELATED ABATEMENT PROCEDURES

11

May 2013

GENERAL

Description Of Work

1.

This specification covers the furnishing and installation of materials for lead paint related
abatement procedures. Products shall be as follows or as approved by the ODR or UTHSCSA
consultant. Installation procedures shall be in accordance with the product manufacturer's
recommendations. Demolition and removal of materials shall be as required to support the work.

General Provisions

1.

2.

10.

11.

12.

13.

The site of this work will be occupied while work is being done. Perform the abatement work with
the least inconvenience to the residents.

Take all necessary precautions to protect the property of the ODR or UTHSCSA consultant and
its residents. Damaged property shall be repaired and restored to its original condition. If the
damage is beyond repair, the Contractor shall replace it with new materials to match existing, at
the Contractor's expense.

Hazardous waste generated during the abatement process (including lead-base paint) when
carted away from the developments shall not be transferred from one vehicle to another except at
a licensed transfer station.

Develop a work plan to be performed as requested by the ODR or UTHSCSA consultant. The
detailed plan shall include sequencing of abatement work in a manner that will be least disruptive
to the normal use of the non-work areas in the building. The plan should also include emergency
procedures in case of fire.

The Contractor shall include all supplementary miscellaneous items not specified but implied or
required in order to complete the work.

Workmanship required in the execution of the work herein specified shall be of good quality and
subject to the approval of the ODR or UTHSCSA consultant.

Make in a timely fashion all applicable and necessary notifications to relevant Federal, State and
Local authorities. The Contractor shall indemnify the ODR or UTHSCSA consultant and the ODR
or UTHSCSA Consultant's representative from, and pay all claims resulting from failure to adhere
to these provisions.

The ODR or UTHSCSA consultant may retain an independent Monitoring Contractor to monitor
the abatement contract and conduct all wipe sampling and clearance tests.

Contractor performing lead-based paint abatement or renovation activities involving lead-based
paint shall be a Certified Lead Abatement Contractor and shall ensure that supervisors and
workers are trained and certified by U.S. EPA approved state program or equivalent, to perform
lead paint removal operations.

Establish and implement a Chemical Hazard Communication Program as required by OSHA
regulations 29 CFR 1926.59.

Provide workers with a comprehensive medical examination as required by OSHA regulations 29
CFR 1926.62 before exposure to lead contaminated dust. The medical examination shall be
conducted to approve use of appropriate respirators and shall include biological monitoring
NIOSH/MSHA approved respirators shall be utilized.

For employees required to wear a negative pressure respirators: conduct a respirator fit test at
the time of initial fitting and at least once every six (6) months thereafter as required by OSHA
regulations 29 CFR 1926.62.

Determine if any worker will be exposed to lead at or above the action level in accordance with
OSHA regulation 29 CFR 1926.62 and 29 CFR 1910.1025. Conduct an exposure assessment to
identify the level of exposure a worker would be subjected to without respiratory protection.
Assess the exposure level by obtaining personal monitoring samples representative of a full shift
of at least an 8-hour TWA.
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14.  Furnish appropriate respirators approved by NIOSH/MSHA for use in atmospheres containing
lead aerosols. Instruct workers in all aspects of respiratory protection. Maintain an adequate
supply of HEPA filter elements and spare parts on site for all types of respirators in use.

15.  For manual demolition, scraping, sanding, use of heat gun or power tool paint removal with HEPA
collection systems, workers shall minimally use the half-mask negative pressure respirator with
high efficiency filters (for airborne concentrations not in excess of 500ug/ms).

16. Ensure that work area preparation, work practices, and clean-up procedures comply with these
specifications and applicable Federal, State and Local regulations.

17. Notify all applicable agencies five days prior to the date the abatement will begin and provide
evidence of notifications to the ODR or UTHSCSA consultant at the pre-start meeting.

C. Submissions
1. Within ten (10) consecutive calendar days calculated from the date of the ODR or UTHSCSA

consultant's Job Order, the Contractor shall tender all required submissions. Six (6) sets of each

submission are required. Where physical samples are required two (2) physical samples shall be

submitted for each item. In general, items shall include but not be restricted to the following:

a. Paint remover - corner cutter/Vac-Pac System by Pentek Inc; Decontamination Products
Division 1026 Fourth Avenue, Corapolis, PA. 15108. Telephone No. (412) 262-0725 or
approved equal.

b. Description of removal method to be used on each substrate condition including
manufacturer's operating instructions and recommendation for equipment usage.

C. Copies of current training certificates of Staff to be assigned to the contract.
d. List of three previous lead abatement jobs performed successfully by Contractor and
name, address, and telephone number of contact person for verification.
2. In the event that all or any portion of the submitted material is rejected by the ODR or UTHSCSA

consultant, the Contractor shall tender new submissions. All submissions returned for corrections
shall be resubmitted with the required corrections within ten (10) consecutive calendar days
calculated from the date of rejection, until final submissions are obtained that require no further
correction. In no event shall the Contractor be permitted to tender submissions hereunder
beyond twenty (20) days from the ODR or UTHSCSA consultant's Job Order, unless duly
extended in writing by the ODR or UTHSCSA consultant.

3. No work shall begin, nor shall the materials be ordered or delivered to the site until final approval
of all submissions.

D. Applicable Regulations
1. 24 CFR Part 35
2. HUD "Guidelines For the Evaluation and Control of Lead-Based Paint Hazards in Housing”
3. Abatement work shall also be in accordance with applicable regulations of the Environmental
Protection Agency (EPA), Occupational Safety & Health Agency (OSHA) and any State or Local
LBP standards. Where there is a conflict between Federal, State or Local regulations, the more
stringent requirement shall prevail.
4. OSHA Standards
29 CFR 1926.20 General safety and health provisions;
29 CFR 1926.21 Safety training and education;
29 CFR 1925.25 Housekeeping;
29 CFR 1926-28 Personal protective equipment;
29 CFR 1926.51(f) Washing facilities;
29 CFR 1926.55 Gases, vapors, fumes, dusts, and mists;
29 CFR 1926.57 Ventilation
29 CFR 1926.59 Hazardous Communication Standards;
29 CFR 1926.103 Respiratory protection, and
j- 29 CFR 1926.62 Lead in Construction
5. The Contractor must comply with all applicable requirements of the Resource Conservation &
Recovery Act (RCRA) of 1976 as amended in 1980 and 1984 by the Hazardous & Solid Waste
Amendments (HSWA).
6. These Specifications refer to many requirements found in the preceding references but in no way
is it intended to cite or reiterate all provisions therein or elsewhere. It is the Contractor's
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responsibility to obtain a copy, and know, understand and abide by all such regulations,
guidelines and common practices.

1.2 PRODUCTS — (not used)
1.3 EXECUTION
A. Abatement

1. Have risk assessment or paint inspection performed by certified risk assessor or a certified
inspector technician who is independent of the abatement contractor.

2. Develop a site specific lead hazard control plan, reviewed and signed by an asbestos consultant
(LAC) who is licensed in the State in which the work is to be performed, and submit for review
and approval to the ODR or UTHSCSA consultant.

3. Obtain any necessary building or waste permits, notify local authorities as required by applicable
codes and laws.

4, Select specific building component replacement items, enclosure materials, paint removal
equipment and/or chemicals, tools, and cleaning supplies. Consider waste management and
historical preservation implications of selected treatment.

5. Develop project specific specifications.

6. Schedule other work so that leaded surfaces are not inadvertently disturbed and unprotected
workers are not place at risk. Include time for clearance examinations and laboratory dust
sample analysis in the scheduling process.

7. Select a certified abatement subcontractor.

8. Conduct a pre-construction conference to ensure that the subcontractor fully understands the
work involved.

9. Notify residents of the dwelling and adjacent dwellings of the work and date it will begin.
Coordinate this with the ODR or UTHSCSA consultant.

10. Correct any existing conditions that could impede the abatement work (i.e. trash removal,
structural deficiencies).

11. Post warning signs and restrict entry to work area to authorized personnel. Implement worksite
preparation procedures.

a. Place proper warning signs required by OSHA regulations at all entrances to the work
area. Signage shall be minimum of 12" x 20" and shall state the following:
WARNING
LEAD WORK AREA
POISON
NO SMOKING OR EATING

12. Coordinate test, pilot or sample portion approach to the project with the ODR or UTHSCSA
consultant.

13. Shut-down forced air heating, ventilation and air conditioning systems and cover all vents,
diffusers, windows etc., with a single layer six-mil polyethylene sheet secured with duct tape.
Exceptions shall be for minor disturbances of area less than 2 square feet and where if vents,
diffusers, and windows are more than 5 feet away from surface being disturbed, they need not be
covered.

14.  Collect preabatement soil samples, which may not have to be analyzed until post abatement soil
samples have been collected, analyzed, and compared to clearance standards. If postabatement
soil levels are below applicable limits, the preabatement samples need not be analyzed.

15. Cover entrances to the work area with a single layer of 6 mil polyethylene sheets taped to the top
and weighted at bottom.

16. Rig a containment non-flammable polyethylene sheet underneath the work area. This
containment method should catch all stripped paint for proper disposal.

17. Execute abatement work.
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18.  Avoid spreading dust and debris outside the work area.

19. Store all waste in a secure area and make sure it is properly labeled with an accumulation start
date.

20. Conduct daily and final cleanup.

21. Execute waste disposal procedures.

22. Maintain appropriate records.

B. Paint Removal

1. Do not use the following prohibited paint removal methods:

a. Dry scraping or sanding (except for limited areas)
b Use of heat gun over 1,100°F
C. Open flame burning or torching
d. Machine sanding or grinding without HEPA vacuum exhaust tool
e Abrasive blasting or sandblasting without HEPA vacuum exhaust tool
f Uncontained hydro blasting or high-pressure wash
g. Use of chemical strippers containing Methylene chloride.

2. Select the appropriate worksite preparation level.

3. For heat gun work, provide fire extinguishers in the work area and ensure that adequate electrical
power is available. Use for limited areas only. Train workers to avoid gouging or abrading the
substrate.

4, For mechanical removal methods, use tools equipped with HEPA exhaust capability. Be sure
workers keep the shroud against the surface being treated. Vacuum blasting and needle guns
should not be used on wood, plaster, drywall, or other soft substrates. Observe all manufacturers
directions for the amount of vacuum airflow required.

5. For wet scraping, use a spray bottle or wet sponge attached to the scraper to keep the surface
wet while scraping. Apply enough water to moisten the surface completely, but not so much that
large amounts of water run onto the ground or floor. Do not moisten areas near electrical circuits.

6. For chemical paint removers, determine if the building component can be removed and stripped
offsite.  Offsite stripping is generally preferred to onsite paint removal. Observe all
manufacturers’ directions for use of paint removers.

7. For offsite stripping, determine how to remove the component. Score the edges with a knife or
razor blade to minimize the damage to adjacent surfaces. Punch or tag the building component,
if similar building components are also being stripped offsite (i.e. doors). This will ensure that the
individual component is reinstalled in the same location. Inform the offsite paint remover that the
lead-based paint component is present for shipping. Wrap the component in plastic and send to
the offsite stripping location. Clean all surfaces before reinstallation and remove any lead residue
by HEPA vacuuming all surfaces, cleaning with other lead-specific cleaners, or phosphate
detergents, and HEPA vacuuming again.

8. For onsite paint removal, first test the product on a small area to determine its effectiveness.
Chemical paint removers may not be effective or desirable on exterior, deteriorated wood
surfaces, aluminum, and glass. Provide neoprene, nitrile, rubber, or polyvinyl chloride (PVC)
gloves (or other type of glove recommended by the manufacture); face shields; respirators with
combination filter cartridges for lead dust and organic vapors (if appropriate); and chemically
resistant clothing. Be sure to select the right type of organic vapor filter cartridge, gloves, and
clothing for the specific chemical being used. Portable eyewash stations capable of providing a
15-minute flow must be on-site. Apply the chemical and wait the required period of time.
Securely store chemical s overnight. For caustic chemical paint removers, neutralize the surface
before repainting using glacial acetic acid (not vinegar). Repaint.

9. Make sure all debris is caught in the containment sheet for proper disposal.

10. Mark and legally dispose of waste in accordance with all applicable Federal, State and Local
regulations. Most wastes from paint removal projects, such as paint chips and paint remover
sludge, will need to be managed as hazardous waste.

11. Conduct clean-up

12. Have a certified risk assessor or inspector technician conduct a clearance examination and

provide documentation and a Statement of Lead-Based Paint Compliance.

C. Building Component Replacement
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Prepare work area by selecting proper worksite preparation level.

Prepare the hazardous material building component for removal. Turn off and disconnect any
electrical circuits inside or near the building component to be removed.

Lightly mist the component to be removed (unless electrical circuits are located nearby).

Score all painted seams with a sharp knife.

Remove any screw, nails, or other fasteners.

Use flat pry instrument and hammer to pry component from the substrate.

Remove or bend back all nails.

Wrap and seal all bulk components in plastic and take them to a covered truck or secured waste
storage area along a pathway covered in plastic. Shovel any debris. Dispose of properly.

HEPA vacuum any dust or chips in the area where the component was located.

Conduct cleaning and clearance activities.

D. Soil and Exterior Dust Abatement

1. Determine if soil lead hazard exists. For hazard to exist, a total of at least 9 square feet of soil in
a single yard or area must be bare and soil concentrations must exceed 2,000ug/gram lead for
the yard or building perimeter or 400ug/gram of lead for small, high-contact play areas (pending
the development of an EPA soil standard). Bare soil above these levels shall be treated by either
interim controls or abatement. Soil abatement is most appropriate when levels of lead are
extraordinarily high (greater than 5,000ug/gram lead) and when use patterns indicate contact
frequency and exposure will be high.

2. Collect Preabatement soil samples to determine baseline levels. These samples need not be
analyzed if post abatement samples are below applicable clearance levels.

3. Determine the method of soil abatement (soil removal and replacement, soil cleaning, or paving).
Soil cultivation (rototilling or turning over the soil) is not permitted.

4. If paving, use a high quality concrete or asphalt. Observe normal precautions associate with
traffic load weight and thermal expansion and contraction. Obtain necessary permits. Keep soil
cultivation to a minimum.

5. If removing and replacing soil.

a. Determine if waste soil will be placed in an offsite burial pit. Prepare vehicle operation and
soil movement plan. Test new replacement soil (should not contain more than 200
pg/gram lead).

b. Contact local utilities to determine location of underground utilities including water, gas,
cable TV, electric, telephone, and sewer. Mark all locations to be avoided

C. Remove fencing, if necessary to allow equipment access and define set limits with
temporary fencing, signs, or yellow caution tape.

d. Tie and protect existing trees, shrubs, and bushes.

e. Have enough tools to avoid handling clean soil with contaminated tools.

f. Remove soil.

g. Clean all walkways, driveways, and street areas near abatement area.

h. Replace soil at proper grade to allow drainage. Replacement soil should be at least 2
inches above existing grade to allow for settling.

i. Install new soil covering (grass or sod) and maintain it through the growing season.

J- Determine if soil waste is hazardous and manage it accordingly

k. Conduct clean-up and clearance.

l. Provide walk-off doormats.

m. Maintain proper documentation.

E. Encapsulation

1. Determine if the applicable regulations aloe encapsulates to be used. Do not encapsulate the
following surfaces:

a. Friction surfaces, such as window jambs and door jambs.

b. Surfaces that fail patch tests.

C. Surfaces with substrates or existing coatings that have a high level of deterioration.

d. Surfaces | which there is a known incompatibility between two existing paint layers.

e. Surfaces that cannot support the additional weight stress of encapsulation due to existing
paint thickness.
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f. Metal surfaces that are prone to rust or corrosion.

2. Conduct field tests of surfaces to be encapsulated for paint film integrity.

3. Consider special use and environmental requirements (i.e. abrasion resistance and ability to span
base substrate cracks).

4. Provide to the ODR or UTHSCSA consultant, encapsulant test data provided by the
manufacturer.

5. Conduct at least one test patch on each type of building component where the encapsulant will
be used. Report the results to the ODR or UTHSCSA consultant.

6. For both nonreinforced and reinforced coatings, use a 6" x 6” test patch area. Prepare the
surface in the manner selected to complete the job. Prepared surfaces for patch testing should
be at least 2” larger in each direction than the patch area.

7. For fiber-reinforced wall coverings, use 3" x 3” patch. For rigid coatings that cannot be cut with a
knife, use soundness test. For all encapsulants, carry out the appropriate adhesion tests.

8. For liquid coating encapsulants, allow coating to cure, then visually examine it for wrinkling,
blistering, cracking, bubbling, or other chemical reaction with the underlying paint.

9. Record results of all patch tests and provide to ODR or UTHSCSA consultant.

10. Implement proper work site preparation level.

11. Repair all building components and substrates as needed (i.e. caulk cracks and repair sources of
water leaks).

12. Prepare surfaces. Remove all dirt, grease, chalking paint, mildew and other surface
contaminants, remnants of cleaning solutions, and loose paint. All surfaces should be deglossed,
as needed.

13.  Ventilate the contaminated area whenever solvents or chemicals are used.

14. During encapsulant application or installation, monitor temperature and humidity. For liquid
coatings monitor coating thickness to ensure that the encapsulant manufacturer’s
installation/application specifications are followed.

15. Conduct clean up and clearance.

16. Provide the ODR or UTHSCSA consultant information on how to care for the encapsulation
system properly.

17. Maintain records on the exact detailed locations of encapsulant applications, patch test
specifications and results, product name, subcontractor, date of application, a copy of the product
label and material Data Safety sheet (MSDS) for the product and provide to the ODR or
UTHSCSA consultant.

F. Enclosure

1. Stamp, label or stencil all lead-based painted surfaces that will be enclosed with a warning
approximately every 2 feet both horizontally and vertically on all components. The Warning shall
read “Danger Lead-Based Paint”. Deteriorated paint should not be removed from the surface to
be enclosed.

2. Select the proper worksite preparation level.

3. Attach a durable drawing to the utility room closet showing where lead-based paint has been
enclosed in the dwelling.

4, An independent inspector or technician or risk assessor should evaluate the integrity of the
enclosure.

5. Repair any unsound substrates and structural members that will support the enclosure, if
necessary.

6. Utilize appropriate enclosure material (drywall or fiberboard, wood paneling, laminated products,
ridged tile and brick veneers, vinyl, aluminum m, or plywood).

7. Install extension rings for all electrical switches and outlets that will penetrate the enclosure.

8. If enclosing floors, remove all dirt with a HEPA vacuum to avoid small lumps in the new flooring.

9. Seal and back-caulk all seams and joints. Back-caulk means applying caulk to the underside of
the enclosure.

10. When installing enclosure directly to painted surfaces, use adhesive and then anchor with
mechanical fasteners (screws or nails).

11. Conduct clean up and clearance activities.

12. Maintain proper records and submit a Statement of Lead-Based Paint Compliance.
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G. Final Cleaning Procedures
1. Use the following step-by-step procedures

a. Assign responsibilities to specific workers for cleaning and for maintaining the cleaning
equipment.

b. Have sufficient cleaning equipment and supplies before beginning work.

C. If contamination is extensive, conduct precleaning of the dwelling unit.

d. Conduct ongoing cleaning during the job, including regular removal of large and small
debris and dust. Decontamination of all tools, equipment and worker protection gear is
required before it leaves contaminated areas. Electrical equipment should be wiped and
high-efficiency particulate air (HEPA) vacuumed, not wetted down, to minimize
electrocution hazards.

e. Schedule sufficient time (usually 30 minutes to an hour) for complete daily cleaning,
starting at the same time near the end of every workday after lead hazard control activity
has stopped.

f. For final cleaning, wait at least 1 hour after active lead hazard control activity has ceased
to let dust particles settle.

g. Use a vacuum cleaner equipped with a HEPA exhaust filter. HEPA vacuum all surfaces in
the room (ceilings, walls, trim, and floors). Start with the ceiling and work down, moving
toward the entry door. Completely clean each room before moving on.

h. Wash all surfaces with lead-specific detergent, high-phosphate detergent, or other suitable
cleaning agent to dislodge any ground-in contamination, then rinse. Change the cleaning
solution after every room is cleaned.

i. Repeat step g above. To meet clearance standards consistently, a HEPA vacuum, wet
wash, and HEPA vacuum cycle is recommended. For interim control projects involving
dust removal only, the final HEPA vacuuming step is usually not needed. Other cleaning
methods are acceptable, as long as clearance criteria are met and workers are not over
exposed.

j- After final cleaning perform visual examination to ensure that all surfaces requiring lead
hazard control have been addressed and all visible dust and debris have been removed.
Record findings and correct any incomplete work.

K. If other construction work will disturb the lead-based paint surfaces, it should be completed
at this point. If those surfaces are disturbed, repeat the final cleaning step after
construction work has been completed.

l. Paint and otherwise seal treated surfaces and interior floors.

m. Conduct clearance examination.

n. If clearance is not achieved, repeat final cleaning.

0. Continue clearance testing and repeated cleanings until dwelling unit achieves compliance
with all clearance standards. The cost of repeated cleaning, after failure to achieve
clearance is to be borne by the contractor.

p. Do not allow residents to enter work area until final cleaning is completed and clearance is
established.

d. Cleaning equipment list is as follows:

1) HEPA Vacuums

2) Detergent

3) Waterproof gloves

4) Rags

5) Sponges

6) Mops

7) Buckets

8) HEPA vacuum attachments (crevice tools, beater bar for cleaning rugs)

9) 6-mil plastic bags

10) Debris containers

11) Waste water containers

12) Shovels

13) Rakes

14)  Water-misting sprayers

15) 6-mil polyethylene sheeting (or equivalent)
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2. Order of execution for final cleaning steps should be as follows:
a. As the first stage in final cleaning, floor plastic shall be misted and swept.
b. Upper level plastic, such as on cabinets and counters should be removed first, after it has

been misted and cleaned. All plastic should be carefully folded from the corners/ends to
the middle to trap any remaining dust. Next remove both layers of plastic from the floor.

C. Plastic sheets used to isolate contaminated rooms from noncontaminated rooms should
remain in place until after cleaning and removal of other plastic sheeting, these sheets may
then be misted, cleaned and removed last.

d. Removed plastic should be placed into double 4-mil or single 6-mil plastic bags, or plastic
bags with equivalent (or better) performance characteristics, which are sealed and
removed from the premises. As with daily cleanings, this plastic removal process usually
requires workers to use protective clothing and respirators.

e. After plastic has been removed from the contaminated area, the entire area should be
cleaned using the HEPA/wet wash/HEPA cycle.

H. Waste Testing And Disposal

1. General: All materials, whether hazardous or non-hazardous shall be properly disposed of. The
ODR or UTHSCSA consultant, may hire an independent Monitoring Consultant to perform TCLP
test to determine which of the wastes are hazardous. Contractor shall cooperate in this test. If
less than 100kg (200 Ibs) or 1/2 of a 55 gallon drum of hazardous waste per month will be
generated, it is considered "conditionally exempt" abatement waste, and may be managed as
solid non-hazardous waste. The RCRA hazardous waste manifest is not required when shipping
this waste to an offsite disposal facility.

2. Separate Abatement Waste into The Following Four Categories:
a. Categoryl. Low lead waste (typically non-hazardous) e.g. Filtered personal and
commercial wash water.
b. Category Il. Architectural components - (painted finish carpentry items) e.g. Doors,

windows, window trim and sills, baseboards, railings, moldings. (May do a TCLP to
determine if they are hazardous).

C. Category lll. Concentrated lead waste e.g. sludge from stripping, lead-base paint chip and
dust, HEPA vacuum debris and filter, unfiltered wash waste, any waste included in EPA's
list of hazardous waste.

d. Category IV. Material that cannot be determined to be either hazardous or non-hazardous
must be tested by TCLP.

If the hazardous waste generated is greater than 100kg per month, dispose according to the

referenced guidelines and RCRA hazardous waste management requirements including those

listed below.

3. Disposal Requirements: Contact the regional EPA, state, local and all other pertinent authorities
to determine lead-based paint debris disposal requirements. Comply with requirements of the
Resource Conservation and Recovery Act (RCRA) and with applicable federal, state, county, or
local waste requirements.

4, EPA ID Numbers: Obtain a Generator RCRA Hazardous Material ID number and coordinate this
action through the State and secure any additional number as required.
5. Storage Requirements: Keep all hazardous items in a secure area or lockable container that is

inaccessible to all persons other than the Contractor's personnel. Label all hazardous waste
"Hazardous Waste" with the date that the Contractor began to collect the waste in that container.
Keep hazardous and non-hazardous waste in separate containers. Until TCLP testing is
completed, considered all items hazardous and store in a secured area or lockable container.

6. Waste Transportation: Transport hazardous waste using a RCRA/DOT/EPA certified Hazardous
Waste Transporter. Submit names and qualifications of certified transporter/hauler for the ODR
or UTHSCSA consultant approval. The Contractor shall be responsible for all actions of the
waste hauler as pertaining to waste removal and disposal under these procedures and all EPA,
DOT and other applicable regulations.

7. Disposal Facility: Supply documents that detail the site(s) to be used for ultimate disposal.
Submit documents from these sites proving that they are licensed/permitted to accept such waste
and shall accept the waste proposed by the Contractor for treatment or ultimate disposal.

Lead Paint Related Abatement Procedures May 2013
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8. Waste Containers: Comply with EPA and DOT regulations for waste containers. Contact the
state and local authorities to determine their criteria for containers. In the case of any conflict in
regulations, the more stringent shall apply.

9. Emergencies: Contact local fire, police, hospitals or local emergency response teams and inform
them of the type of hazardous waste activity and ask for assistance in the event of any accident.
Additionally, the container shall provide the following:

a. Keep and properly maintain a suitable fire extinguisher(s) on site.

b. Have an immediate means of communication with the regulatory agency in the event of an
emergency.

C. Keep a list of phone numbers of regulatory agencies on site.

d. Appoint an emergency coordinator and ensure that he is on site to supervise emergency
procedures to be carried out in the event of an emergency.

e. Keep and maintain a "right to know" manual that is in an easily accessible location and in
an area that is known to all employees.

10. Transporting Waste: Provide certifications that the transporter is registered with the U.S.
Department of Transportation is required by 49 CFR Part 107(a) transport hazardous waste.

a. Provide certifications that each vehicle dedicated to haul hazardous waste has been
assigned a "U.S. DOT Hazardous Material Registration Number" as required by 49 CFR
Part 107.

b. Be responsible for all other applicable permits pertaining to hauling, transport, reduction,
and disposal of hazardous waste as they may apply to this project.

C. Vehicle: Ensure that all non-hazardous waste is transported in covered vehicles to a
landfill, or lined landfill, if required.

d. Container Handling: Carefully place the containers into the truck or dumpster used for
disposal. At no time shall debris or containers be thrown or dropped.

e. Liguid Wastes: Contain and properly dispose of all liquid wastes, including lead-
contaminated wash water.

f. Containers: HEPA vacuum the exterior of all waste containers prior to removing the waste
containers from the work area. Wet wipe the containers to ensure that there is no residual
contamination. Then move containers out of the work area into the designated storage
area.

l. Clearance

1. Clearance on all abatement projects must be done by an independent certified risk assessor or
inspector technician. Follow all jurisdictional law with regard to licensure requirements for
personnel conducting clearance activities.

2. Clearance step-by-step procedures are as follows:

a. Finish the lead hazard control clean-up effort. Seal floors before clearance (if necessary).

b. Wait 1 hour to allow any airborne dust to settle. Do not enter work area during that hour.

C. Conduct visual examination
1) Determine if all required work has been completed and all lead-based paint hazards

have been controlled.
2) Determine if there is visible settled dust, paint chips, or debris in the interior or
around the exterior.

d. Complete the Visual Clearance Form required by the ODR or UTHSCSA consultant; if all
work is not completed inform the ODR or UTHSCSA consultant and order completion of
the work and repeat cleanup, if necessary.

e. Conduct clearance dust sampling of the floors, interior window sills, and window troughs
using approved protocol.

f. Conduct soil sampling if bare soil is present that was not sampled previously, or if exterior
paint work was completed as part of the lead hazard control effort. Whenever exterior
work has been done, it may be necessary to take samples from the soil that is not bare to
determine if contamination has occurred. If results are above 1,000 pg/g (or 400 pg/g in
high contact play area), compare the results to baseline soil sampling results to determine
what additional measures are needed.

g. Complete the Dust and Soil Sampling Clearance Form required by the ODR or UTHSCSA
consultant.
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h. Submit samples to a U.S. Environmental Protection Agency (EPA) recognized laboratory
participating in the National Lead Laboratory Accreditation program (NLLAP) for analysis.

i. Interpret results by comparing them to Interim Clearance Standards as listed below:

1) Floors 400 pg/ft2
2) Window sills 250 pgfft2
3) Window Troughs 800 pg/ft2
4) Soils (Play area with children under 6 years of age) 400 pg/gram

j- If clearance is achieved go to step N.

k. Order repeated cleanings or soil treatments if results are above applicable standards.
Clean all surfaces the sample represents.

l. Continue sampling and repeated cleanings until the dwelling achieves compliance with all
applicable clearance standards.

m. Complete any related construction work that does not disturb a surface with lead-based
paint (all work that does disturb painted surfaces or that could generate lead dust should
be completed as part of the lead hazard control effort).

n. Issue any necessary statements of lead-based paint compliance or releases and maintain
appropriate records.

J. Labels
1. Use the following labels on drums used for disposal.
Lead Paint lated Abatement Procedures May 2013
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K. Disposal of lead-based paint waste.
1. Follow the RCRA and HUD recommended practices as defined in the table below:
Waste Category I Category II: Category llI: Category IV:
Mg?:gt?égzm Low Lead Architectural Concentrated Other waste
Waste Components Lead Waste
RCRA Manage as Depending upon If more than 100 Use TCP to
Requirements nonhazardous knowledge or kg/ month, determine if
TCLP testing manage as waste is
Waste
results, manage as | hazardous waste. | hazardous.
solid hazardous or | If less than 100
nonhazardous kg/month manage
waste as solid waste.
HUD Applicable Applicable, if | Applicable if less | Only applicable
Recommended knowledge or | than 100 | if TCLP testing
Practices TCLP testing | kg/month shows waste is
indicates that it is | otherwise subject | nonhazardous
nonhazardous. to full RCRA
regulations
Wrapped in X X X X
plastic; seal all
seams with tape
(if acceptable to
the disposal
facility).
Stored in X X X X
designated,
secure area.
Covered During X X X X
Transport
Prohibit X X X X
cutting/breaking
outside work
area.
Cover ground with X X X X
6-mil plastic if
handling outside.
Prohibit disposal X X X X
in solid waste
incinerators and
reuse recycling
for mulch
Recommended X X If appropriate. X
disposal in State
licensed/permitted
solid waste
landfill.
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L. Safety Requirements
1. To protect the health and safety of all persons involved, it is of the utmost importance that
deleading is safely and correctly done in a timely manner. The following specific safety
requirements are the responsibility of the Deleading Contractor.

K. General Safety:

1. General

a. NO ONE is to be allowed in the work area without an approved respirator except for
methods that have been documented not requiring a respirator.

b. Each work area must be sealed from the remainder of the dwelling by taping plastic sheets
(6 mil thick). Work areas must remain sealed off until both work and clean-up are
completed.

C. Cover all floors, carpets, furniture and appliances with 6 mil plastic within the work area.
Use automotive masking tape (2 inches wide) to seal all edges and seams.

d. Make certain all electrical connections are properly grounded.

e. At least three days prior to the start of any deleading work, post appropriate warning signs

at all entrances and exits of work areas and leave in place until all clearance testing

indicates that these areas are safe for re-occupancy. The signs must include the following

phrase: "CAUTION LEAD HAZARD-KEEP OUT". Post hilingual signs when necessary.
2. Worker Safety: The Deleading Contractor shall take the following minimum precautions to protect
the health of all individuals involved in the deleading process.

a. Pre-Abatement Medical Exam: Each employee shall undergo a medical examination to
determine both respiratory fithess capability and also pre-existing/current blood lead level.
Said results shall be provided to the employee and also to the ODR or UTHSCSA
consultant within 3 days of receipt of same, and in all cases, prior to employee's
commencement to active abatement. Records of same are required to be kept by the
Contractor for 40 years.

b. Medical Surveillance is the monitoring of worker blood levels. It is required that the
Contractor have blood level monitoring of all active abatement and clean-up workmen and
on-site supervisors performed and said results provided to the ODR or UTHSCSA
consultant.

1) Before assignment to active abatement activity for each worker.

2) 30 days after active abatement has begun.

3) At least every two months during the first six months and every six months
throughout the deleading job.

4) At least every two months for each employee whose blood lead analysis indicated a
blood lead level at or above 25 micrograms per deciliter. (20 micrograms per
deciliter for women of child bearing age).

5) At termination of employment.

6) Contractor shall reassign any employee whose blood lead has reached 25 pg/dl (20
pg/dl for women of child bearing age) to a job function deemed safe from lead
exposure. Said employee shall remain away from active abatement until such time
as 2 consecutive months' blood tests indicate pg/dl below 20 pg/dl.

C. Respiratory Protection Programs must be established by the Contractor in accordance with
OSHA regulations and qualitative respirator fit testing must be conducted daily by the on-
site supervisor. Medical examinations must be performed by a physician prior to fit testing
and at anytime when a worker demonstrates any difficulty breathing during the use of or
the fit testing of respirators. The following are minimal acceptable respiratory protection
program requirements as set up and administered by the Contractor:

1) Written standard operating procedures which oversees the selection and use of
respirators.

2) Selection of respirators on the basis of hazards to which the worker is exposed.

3) Worker training on the limitations and use of respirators (includes fit testing).

4) Individual workers assigned respirators for their exclusive use only.

5) Daily cleaning and disinfecting of respirators.

Lead Paint Related Abatement Procedures May 2013
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6) Proper storage of all respirators.

7 Proper inspection of all respirators for wear and tear.

8) Continual surveillance of work area conditions and level of worker exposure or
stress.

9) Use of approved respirators only, modified as needed by the weekly exposure
monitoring results.

10)  Supply weekly report covering items 1-9 to the ODR or UTHSCSA consultant or its
Lead Consultant.

Exposure Monitoring is the measured concentration of lead in the workers breathing zones.

The Contractor shall perform personnel monitoring during active abatement using the

NIOSH 7072 method and-shall be responsible for:

1) Monitoring the level of worker protection needed during the abatement process;

2) Evaluating, modifying and improving any engineering and work practice control(s) as
needed,;

3) Evaluating each employee's personal quality of work and any need for additional
worker training or safety instruction;

4) Providing the ODR or UTHSCSA consultant, results of all personnel monitoring tests
within 10 days of testing; and

5) Providing half-face APR respirators with HEPA filters unless said monitoring test
results dictate differently. OSHA guidelines shall be used to determine respirator
PEL protection factors.

Protective Clothing Equipment must be provided to all workers to help assure that lead

dust is contained to the work areas. The following must be supplied/enforced by the

Deleading Contractor:

1) Full body protective clothing and shoe covers of appropriate sizes on a daily basis or
as needed.

2) Clean changing areas separated from the dirty/contaminated clothes storage area.

3) Water and wash facilities for washing of hands and face and shower facilities if
deemed necessary by the ODR or UTHSCSA consultant’s Lead Advisor.

4) Instructing worker on proper maintenance of clothing and equipment.

5) Proper disposal of disposable clothing and proper permanent work clothes.

6) Enforcing the removal of protective clothing at the end of each work day and before
eating, drinking and smoking.

7) Enforcement of the removal of protective shoe covers before leaving work area.

Contractor/Worker Daily Safe-Work Procedures

a.

Daily Start-Up:

1) Workers to put on protective gear prior to entering work areas.

2) All garment seams to be sealed with duct tape.

3) All non-working garments must be stored in designated changing area.

4) Respirators, as required, must be properly fitted before entering work area. Perform
qualitative fit test.

Temporary depart:

1) All protective clothing to be HEPA vacuumed while still being worn.

2) All shoe covers to be removed and left in the work area (immediate departure upon
removing).

3) Remove all protective gear in designated "contaminated" changing area before
eating, drinking, and smoking or before leaving work site.

4) Wash hands and face.

5) Clean respirators.

Daily Shut-Down:

1) Dispose of protective clothing with abatement waste by sealing in a 6 mil poly bag.

2) Laundered clothes must be placed in closed container.

3) Wash hands and face.

4) Shower if facilities allow and circumstances dictate.

5) Clean all protective gear (respirators included).

Tenant's Safety: Temporary relocation of the tenants is necessary if the lead paint surface is
broken. Temporary relocation of the tenants and their belongings is the responsibility of the ODR
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or UTHSCSA consultant. However, the Contractor has the joint responsibility to administer and
enforce the following safety practices on behalf of the occupants:

a.

Adults

1)

2)

3)

4)

5)

NO OCCUPANT is allowed to enter the work area during paint removal and initial
clean-up. A three day clean-up and settlement period may be imposed depending
upon the abatement procedures used, at the discretion of the ODR or UTHSCSA
consultant or their Lead Consultant.

The ODR or UTHSCSA consultant shall notify all occupants in writing when they are
allowed to return to their post-abated residence. Contractor shall abide by these
notices.

Every resident who has received prior notice of abatement is responsible for placing
all personal items (clothing, dishes, linens, etc.) in closed, easy to handle containers;
and move such items to the center of each room as requested.

As long as visible dust remains, occupants may not occupy dwelling, and all
surfaces within the dwelling must be re-washed with trisodium phosphate and HEPA
vacuumed by deleading contractor.

Persons reoccupying dwellings following abatement are required to report any
visible dust or debris to the ODR or UTHSCSA consultant immediately for additional
Contractor clean-up.

Pregnant Women and Children

1)

Absolutely no pregnant women or children under the age of twelve years of age may
be allowed in the building while any part of the abatement process is going on.

END OF SECTION 02 83 19 13
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SECTION 02 83 19 13a - XRF TESTING FOR LEAD-BASED PAINT

DESCRIPTION OF WORK

This specification covers the furnishing and installation of materials for XRF testing for lead-based paint.
Products shall be as follows or as approved by the ODR or UTHSCSA consultant. Installation
procedures shall be in accordance with the product manufacturer's recommendations. Demolition
and removal of materials shall be as required to support the work.

GENERAL

Inspection Rules: The Contractor will be required to comply with the following inspection rules. These
inspection rules (the "Inspection Rules"), which appear in this section for the various XRF machines,
are also known as "IP-4". The Inspection rules are subject to modification upon written notice by
the ODR or UTHSCSA consultant.

1. Random Sampling Program - Multi-family housing testing rules.

a. In order to use the Multi-family housing testing rules, there must be:

1) 21or more units (pre-1960 construction) and all must have a similar construction
and original painting history, or

2) 10 or more units (construction from 1960-1977) and all must have a similar
construction and original painting history.

b. Determine the number of randomly selected units to be tested from Table 7.3,
Chapter 7, in the HUD guidelines. Chapter 7 of the HUD Guidelines also describes
how to select the units randomly. If a unit or units which were selected as part of the
original random sample cannot be entered for a particular reason, a replacement
unit(s) must be randomly selected in accordance with the HUD Guidelines.

C. All testing must be done in strict accordance with the HUD guidelines except as such
Guidelines are modified by the ODR or UTHSCSA consultant in writing in this
Agreement. As per the HUD Guidelines, an assessment on each tested component
must note four attributes, also called a testing combination.

1) The room equivalent (where the testing took place i.e. bedroom, bathroom, etc.)
2) The component type (door, wall #1 - upper left, etc.)

3) The substrate (brick, wood, concrete, drywall, plaster or metal).

4) The color of the paint.

d. These attributes must be included as part of the report.

e. For each testing combination, the condition of the painted surfaces should be noted as
either intact, fair or poor.

f. One reading with the X-ray fluorescence (XRF) instrument on each testing combination
is all that is required.

g. At least 40 components of a given type must be tested to obtain the desired level of

confidence in the results throughout the multi-family development. If less than 40
components of a given type exist in the buildings to be tested i.e. they are unique
components, then the measurement should be taken using single family testing rules
(described below). If less than 40 components of a given type exist in the units to be
tested, additional components of this type can be identified in other units in the
complex and tested to bring the total up to 40 so that multi-family testing rules can be
used. The decision of which option the Contractor should use will be made by the
ODR or UTHSCSA consultant.

h. To increase the number of tested components of a given type, testing combinations
with different colors on the same component and substrate may be combined into a
single component type. For example, if "wood doors" is the component type, all wood
doors tested for lead-based paint could belong to the same component type,
regardless of color.
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i. A component type may be differentiated by color as long as there are 40 tested and
there is a good reason for differentiation.

j- The XRF measurements, corrected for substrate contribution, if required by the
Performance Characteristic Sheet ("PCS") for the particular type of instrument being
used, should be sorted by the inspector by component type into the following
categories:

1) Positive- A positive XRF reading in accordance with the XRF’s Performance
Characteristic Sheet.

2) Negative- A negative XRF reading in accordance with the XRF’'s Performance
Characteristic Sheet.

3) High Inconclusive- An inconclusive XRF reading equal to or greater than the
midpoint of the XRF’s inconclusive range, in accordance with the XRF's
Performance Characteristic Sheet.

XRF Testing For Lead-Based Paint May 2013
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K. The following Decision analyses will be used to determine which components are
positive or negative:

l. If there are readings on a component type(s) equal to or greater than 1.0 mg/cm? and
paint chip samples are submitted to the laboratory, there are two possible results:

1) If all lab samples on a component type are below 0.5% lead by weight, the
component type can be classified as negative throughout the development.

2) If one or more lab results are positive, (equal to or greater than 0.5% lead by
weight for a component) the ODR or UTHSCSA consultant will take one of three
options:

a) Treat the component type as positive throughout the development, or
b) Test the component type throughout the development, or
C) If 5% or less of the component type are positive, take a second random
sample, just testing that component type.
May 2013 XRF Testing For Lead-Based Paint
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3) If option 2)c) above is selected by the ODR or UTHSCSA consultant and the
combined results of the first and second random sample are less than 2%:%
positive, the following additional options are available depending on the results.
a) If no positives are found in the second sample, no further testing is

necessary. Those positives in the first random sample will be
monitored/abated (not by this Agreement), but the rest of the component
type can be classified as negative.

b) If positives are found on a component type in the second sample, the
ODR or UTHSCSA consultant has the option to classify the component
type as positive throughout the development or comprehensively test it.

c) If the combined results of the two random samples are equal to or greater
than 2%2%, the ODR or UTHSCSA consultant also has the option to
comprehensively test the remaining components of that type or classify
them as positive.

m. Paint Chip Sample Size: The Paint chip samples should be taken from a 4 square inch
(25 square centimeter) area that is representative of the paint on the testing
combination, as close as possible to any XRF reading locations and, if possible,
unobtrusive. This area may be a 2" x 2" (5 x 5 centimeters) square, or a 1" x 4" (2.5 x
10 centimeters) rectangle, or have any other dimensions that equal at least 4 square
inches (25 square centimeters). Regardless of shape, the dimensions of the surface
area must be accurately measured (to the nearest millimeter or 1/16" of an inch) so
that the laboratory results can be reported in mg/cmz' Results should be reported as
percent by weight if the surface area cannot be measured accurately or if all paint
within the sampled area cannot be removed. In these cases, lead should be reported
in ppm or percent weight, not in mg/cm®. Smaller surface area can be used if
acceptable to the laboratory. (See ASTME 1729). In all cases those who take the
samples should consult with the NLAAP recognized laboratory selected regarding the
requirements for the submission samples for lead-based paint analysis.

n. If the ODR or UTHSCSA consultant decides to test in search of these hard-to-find
components coated with lead based paint, the inspector must use the single family
testing rules described in the next section.

2. Single Family Testing Rules
a. If the housing development has less
1) than 10 units built between 1960-1970 or
2) 20 units built before 1960 or
3) the random testing rules in a multi-family development are not being used
then single family testing rules must be followed.

b. All inconclusive results must be confirmed with laboratory analysis, or as an alternative
must be classified as positive. The ODR or UTHSCSA consultant may also wish to
confirm positive XRF results with laboratory analysis. Therefore the Contractor must
make a field determination of which XRF readings falls in the inconclusive or positive
ranges and take paint chip samples during the XRF testing for possible laboratory
analysis. If the majority of XRF readings are positive in the first few units, the inspector
must consult with the ODR or UTHSCSA consultant on whether to continue taking
paint chip samples.

Only the ODR or UTHSCSA consultant may determine whether to submit collected
paint chip samples for laboratory analysis or to classify the element as positive.

3. Similar common areas and similar exterior sites must always be tested, but in some cases
they can be sampled in much the same way that dwelling units are. Common areas and
building exteriors typically have a similar painting history from one building to the next. In
multifamily housing, each common area (such as building lobby, laundry room, or hallway)
can be treated as a dwelling unit. If there are multiple similar common areas, they may be
grouped for sampling purposes | exactly the same way as regular dwelling units. However,
dwelling units, common areas and exterior sites cannot be all mixed together in a single
group. All testing combinations within each common area or building exteriors selected for
testing must be inspected. This includes playground equipment, benches and miscellaneous
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testing combinations located throughout the development. The specific common areas and
building exteriors to test should be randomly selected, in much the same way as specific
units are selected using random numbers. The number of common areas to be tested should
be taken from table 7.3 (HUD Guidelines). In this instance, common areas and building
exteriors can be treated in the same way as housing units (although they are not to be
confused with true housing units).

4, Unit and common area drawings
a. Mark-ups of as built drawings depicting room equivalents that are tested must be
provided as part of the report.
b. The Contractor should test in a clockwise path starting from the door through the space

and room equivalents so that the approximate location of each component tested can
be easily established by referencing the room equivalent and sides.

C. Each space must have a reference point (side A, B, C, D or wall 1, 2, 3 or 4). The wall
with the door should always be referenced as wall 1 or side A. If there is more than
one door, wall 1 or side A should be used to refer to the wall with the door through
which the room is first entered when moving in a clockwise fashion through the unit.

5. XRF Instruments and testing protocols

a. The Contractor has the option to use any of the following instruments for the XRF
testing: Scitec MAP 4 Spectrum analyzer, Princeton Gamma-Tech XK-3, Warrington
MicroLead 1, Revision4, TN Technologies (TN Spectrace) PB analyzer, Radiation
Monitoring Devices LPA-1, Advanced Detector-Leadstar, or the Niton XL-309
Spectrum analyzer.

b. Chapter 7 of the HUD guidelines 1997 Revision, assumes that the standard for
classifying paint as toxic for lead is 1.0 mg/cm2. The PCS of these instruments have
established inconclusive ranges/thresholds by substrate type based on the 1.0 mg/cm?
standard. These ranges/thresholds are interim ranges/thresholds which are subject to
review by HUD; however they must be used by the Contractor unless and until the
Contractor is notified otherwise in writing by the ODR or UTHSCSA consultant.
Therefore the following table should be used to determine which readings falls in the
inconclusive ranges/thresholds. The ODR or UTHSCSA consultant reserves the right
to modify these inconclusive ranges/thresholds by notice in writing to the Contractor.

6. Evaluation of the Inspection by the ODR or UTHSCSA consultant

a. The Contractor will be required to carry out retesting at no additional cost to the ODR
or UTHSCSA consultant, after completion of the Inspection at each the ODR or
UTHSCSA consultant development as described in the HUD Guidelines on page 7-17,
section H, and page 7-28, section H, for single family housing and multi-family housing
respectively. As per the HUD Guidelines, the ODR or UTHSCSA consultant shall
randomly select the testing combinations to be retested and the Contractor shall
perform the retesting using the same XRF instrument(s) which was/were used to take
the original readings. An ODR or UTHSCSA consultant inspector shall be present to
observe all retesting. The retesting shall be limited to ten (10) testing combinations,
and if necessary to repeat the retest, the testing combinations randomly selected for
repeating the retest shall also be limited to ten.

b. If the retest tolerance limit computed from the information provided in the XRF
Performance Characteristics Sheet is exceeded, the retest will be repeated as
described in the HUD Guidelines page 7-18, section H both for single family and multi-
family housing. If the retest tolerance limit is exceeded again, the ODR or UTHSCSA
consultant may require the Contractor to retest the entire development at no additional
cost to the ODR or UTHSCSA consultant, or the ODR or UTHSCSA consultant may
withhold all payments and terminate its agreement with the Contractor.

7. Option to do Laboratory Testing only

a. The ODR or UTHSCSA consultant may, for a specific testing assignment, request in
writing that the Contractor, when utilizing the multi-family housing testing rules for
random sampling, or the single family housing testing rules, do all testing through
laboratory analysis of paint chips rather than through XRF Spectrum Analyzer testing
with laboratory confirmation as needed. Please note that under the single family
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housing testing rules, only one paint chip must be taken and analyzed for each
component type.

Scope Of Work: The work shall consist of furnishing all labor, material, insurance and all other incidental
items required to do the following:
8. XRF Testing
a. Random or comprehensive testing of various components in apartments in various
Projects using any of the X-ray Fluorescence ("XRF") machines listed in section IlID, to
determine if the lead-based paint concentration is within permissible limits.
Note: Testing may be for entire apartments or selected rooms or components within

the apartment.

b. The permissible limit shall be defined as a final reading showing a lead concentration
of less than 1.0 mg/cm2.
C. Refer to the Manufacturer's manual, as well as the "XRF Performance Characteristic

Sheet" when determining calibration check tolerance, and other instrument specific
information. Use the adjusted "XRF Performance Characteristic Sheets" in this
contract when determining the inconclusive range.

d. In addition to the manufacturer's recommended warm up and quality control
procedures, a set of three nominal XRF calibration check readings must be taken
before the inspection begins and after the inspection has been completed in a
particular unit, or every 4 hours, whichever occurs first. All reference material values
and calibration check readings must be included in the report provided to the ODR or
UTHSCSA consultant.

e. Do not use the XRF to test highly curved or ornate surfaces, or surfaces inaccessible
to the XRF, due to poor reliability of results. For such surfaces, laboratory analysis of
paint chips must be done.

f. Only one XRF reading is required per testing combination. A unique testing
combination is characterized by the room equivalent, the component, the substrate and
the visible color of the paint. However, testing combinations with different colors on the
same component and substrate may be combined into a single component type.

g. All inconclusive results must be treated according to the inspection rules using multi-
family inspection or single family inspection rules as appropriate.

h. XRF field data sheets shall be filled out as they appear on completed Form 7.1 and 7.5
Guidelines.

i. Room equivalents or sections thereof that are not accessible for testing (i.e. locked
bedrooms) shall be noted in the final report to the ODR or UTHSCSA consultant.

9. Laboratory testing of paint chips.

a. Collection of paint chips from various painted components in various Projects for
laboratory analysis due to XRF substrate corrected inconclusive and/or positive
readings as approved by the ODR or UTHSCSA consultant.

b. Laboratory preparation and testing by Flame Atomic Absorption Spectrometry (FAAS)
or Graphite Furnace Atomic Absorption Spectrometry (GFAAS) to determine if the lead
paint concentration is within permissible limits.

C. The permissible limit shall be defined as a lead concentration less than 0.5% by
weight.

d. Collect paint chips in accordance with ASTM ES28-94.

Prepare paint chips in the laboratory for testing in accordance with ASTM ES37-94.

Repair and repaint areas from which paint chips have been collected, to match

adjacent areas, unless notified by the ODR or UTHSCSA consultant in writing to utilize

a temporary covering for the tested surfaces. The Contractor shall provide water

based latex paint for this purpose. Colors shall be limited to white and off-white; and

other colors if provided by the tenant.

g. Only one paint chip is required per testing combination. A unique testing combination
is characterized by the room equivalent, the component, the substrate, and the visible
color of the paint. However, testing combinations with different colors on the same
component and substrate may be combined into a single component type.

i 1))
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h. Field data sheets and signed chain of custodies must be attached to the final report to
the ODR or UTHSCSA consultant.

10. The Contractor shall send notices to the Project Superintendent, Residents, and the
Department of Planning and Development 48 hours before the scheduled start of work. The
Contractor shall make three (3) attempts to gain entry to each apartment, with proper 48 hour
notification to the resident each time.

11. The Contractor shall begin work no later than 48 hours after receiving a work proceed order.

12.  The Contractor shall perform work in accordance with the latest HUD Guidelines, except as
such guidelines are modified by the ODR or UTHSCSA consultant in writing in this contract or
any contract pursuant to this contract, and in accordance with all applicable Federal, State
and Local regulations.

13.  Workmanship required in the execution of the work herein specified shall be of good quality
and subject to the approval of the ODR or UTHSCSA consultant.

XRF Testing Report Format

14.  All XRF report must be made after a formal submittal and approval by the ODR or UTHSCSA
consultant.

15. A faxed summary report must be provided to the ODR or UTHSCSA consultant within 48
hours after completion of testing for a work Authorization. For XRF testing requiring
confirmation by laboratory analysis of paint chip samples, the faxed summary report must be
provided within 48 hours after the ODR or UTHSCSA consultant gives approval for testing of
the collected paint chip samples.

16. A detailed report must be provided to the ODR or UTHSCSA consultant within 5 business
days after completion of the testing.

General Provisions

17. Some of the work of this contract will be in occupied apartments. The Contractor shall
perform all of the work of this contract with the least inconvenience to the tenants.

18. The Contractor shall take all necessary precautions to protect the property of the ODR or
UTHSCSA consultant, its residents and the public. The contractor must repair any damaged
property, whether of the ODR or UTHSCSA consultant, its residents, or the public, and
restore such property to its original condition. If the damage is beyond repair, the Contractor
shall replace it with new that in the judgment of the ODR or UTHSCSA consultant, match the
existing materials and are of equal quality and workmanship. All such repairs shall be at the
Contractor's expense.

19. The Contractor shall begin work no later than 48 hours after receiving a work proceed order.

20. The Contractor shall perform work in accordance with the latest HUD Guidelines, except as
such guidelines are modified by the ODR or UTHSCSA consultant in writing in this Contract,
or any Contract pursuant to this Contract, and in accordance with all applicable Federal,
State and Local regulations.

21. The Contractor shall include in the bid price all supplementary miscellaneous items not
specified but implied or required in order to complete the work.

Applicable Regulations
22.  All work of this contract shall be in strict accordance with the HUD Guidelines.
23.  All work of this contract shall also be in accordance with applicable regulations of the
Environmental Protection Agency (EPA), Occupational Safety & Health Agency (OSHA) and
any applicable State or Local standards that may be more stringent than the Federal

Standards.
24. OSHA Standards (without limitation), include:

0 29CFR1926.20 - General safety and health provisions;

0 29CFR1926.21 - Safety training and education;

0 29CFR1925.25 - Housekeeping;

0 29CFR1926.28 - Personal protective equipment;

0 29 CFR 1926.51(f) - Washing facilities;

0 29CFR1926.55 - Gases, vapors, fumes, dusts, and mists;

0 29CFR1926.57 - Ventilations;
May 2013 XRF Testing For Lead-Based Paint
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0 29 CFR 1926.59 - Hazardous Communication Standards;
0 29 CFR1926.103 - Respiratory protection; and
0 29 CFR 1926.62 - Lead in Construction

25. The Contractor must comply with all applicable requirements of the Resource Conservation &
Recovery Act (RCRA) of 1976 as amended in 1980 and 1984 by the Hazardous & Solid
Waste Amendments (HSWA).

Qualification Requirements
26. Copies of the submissions listed below must be tendered with the bid:

a. Ability to perform XRF testing and paint chip sampling by submitting evidence of the
successful completion of lead inspector training by all staff to be assigned to the job
including inspector technicians. Training must be provided through a State approved
EPA-Model program. All staff assigned to the Contract must also demonstrate training
in the use of the XRF testing machines to be dedicated to this contract. The serial
number of such XRF machine shall be provided the ODR or UTHSCSA consultant.

1) Contractor or Subcontractor performing the work must have at least 3 years of
satisfactory experience (documented) in performing XRF testing for a City, State
or Federal Agency.

b. Laboratory certification by the State Department of Health (or other responsible
agency) and by the USEPA through the EPA's National Lead Laboratory Accreditation
Program ("NLLAP"), or as an alternative having accreditation application pending
before NLLAP, and having acceptable performance on five consecutive rounds of the
EPA, Environmental Laboratory Proficiency Analytical Testing (ELPAT) program,
including the most recent round; evidence of such accreditation must be provided.
Indicate if the laboratory is an independent entity from the Contractor.

C. If a subcontractor will be used for any of the laboratory work of this contract, evidence
of certification stated above must also be provided for the subcontractor.

Waste Disposal
27. All waste generated must be legally disposed in accordance with Federal, State and Local
regulations.

END OF SECTION 02 83 19 13a
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SECTION 02 83 19 13b - LEAD DUST WIPE, AIR AND TCLP SAMPLING AND ANALYSIS

DESCRIPTION OF WORK

This specification covers the furnishing and installation of materials for lead dust wipe, air and TCLP sampling
and analysis. Products shall be as follows or as approved by the ODR or UTHSCSA consultant.
Installation procedures shall be in accordance with the product manufacturer's recommendations.
Demolition and removal of materials shall be as required to support the work.

GENERAL

Definitions: Unless otherwise specified the following definitions shall apply:

May 2013

1.

2.
3.

10.

11.

12.

13.

"Approved": shall mean approved by all public agencies having jurisdiction, and the ODR or
UTHSCSA consultant.

"The University": shall mean The University and its designated authorized representatives.
"Contractor": shall mean the firm that is awarded this contract and is responsible to ensure
compliance with Federal, State and City regulations as well as these Contract documents.
"Development or Project": a group of buildings in one or more designated geographical
locations, owned or operated by the ODR or UTHSCSA consultant and referred to by a common
name by the ODR or UTHSCSA consultant.

"Dust Cleaning Firm": shall mean the contractor under a separate contract or the ODR or
UTHSCSA consultant responsible for cleaning of lead dust, as approved by the ODR or
UTHSCSA consultant, until the clearance levels are achieved, as defined in the "Guidelines for
the Evaluation and Control of Lead-Based Paint Hazards in Housing, June 1995" or latest edition
published by the United States Department of Housing and Urban Development (HUD).

"Equal or Approved Equal": shall mean equal in the opinion of the ODR or UTHSCSA
consultant.

"HUD": the United States Department of Housing and Urban Development.

"HUD Guidelines": shall mean Guidelines for the Evaluation and Control of Lead-Based Paint
Hazards in Housing issued by HUD'S Office of Lead-Based Paint Abatement and Poisoning
Prevention in June 1995 except as such guidelines are later modified by HUD and/or modified by
the ODR or UTHSCSA consultant in writing pursuant to this contract.

"Inspector”: an individual who has completed training from an accredited program and been
licensed or certified by the appropriate State or local agency to (1) perform inspections to
determine and report the presence of lead-based paint on a surface-by-surface basis through on-
site testing, (2) report the findings of such an inspection, (3) collect environmental samples for
laboratory analysis, (4) perform clearance testing, and (5) document successful compliance with
lead-based paint hazard control requirements or standards.

"Lead-Based Paint": any paint, varnish, shellac, or other coating that contains lead equal to or
greater than 1.0 mg/cm? as measured by XRF or laboratory analysis, or 0.5 percent by weight
(5,000 pg/g, 5,000 PPM, or 5,000 mg/kg) as measured by laboratory analysis.

"Lead-Based Paint Hazard": a condition in which exposure to lead from lead-contaminated dust,
lead-contaminated soil or deteriorated lead-based paint would have an adverse effect on human
health (as established by the EPA Administrator under Title IV of the Toxic Substance Control
Act). Lead-based paint hazards include for example, deteriorated lead-based paint, leaded dust
levels above applicable standards and bare leaded soil above applicable standards.
"Lead-Based Paint Hazard Control": activities to control or eliminate lead-based paint hazards,
including interim controls and complete abatement.

"Lead-Contaminated Dust": surface dust in residences that contain an area or mass
concentration of lead in excess of the standard established by the EPA Administrator, pursuant to
Title IV of the Toxic Substance Control Act. Until the EPA standards are set, the HUD
recommended clearance and risk assessment standards for leaded dust are 40 ug/ftz on floors,
250 pg/ft2 on interior window sills, and 800 pg/ft2 on window troughs.
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14. "Monitoring": shall refer to inspection to ensure compliance with all Federal, State and City
Standards or guidelines, and contractual specifications.

15.  "Provide": shall mean furnish and install.

16. "Risk Assessor": a certified individual who has completed training with an accredited training

program and who has been certified to (1) perform risk assessments, (2) identify acceptable
abatement and interim control strategies for reducing identified lead-based paint hazards, (3)
perform clearance testing and reevaluations, and (4) document the successful completion of lead-
based paint hazard control activities.

Applicable Regulations/References
17. The work conducted shall comply with all applicable Federal, State and City regulations.
Applicable guidelines and standards listed in the scope of work include, but are not limited to:
24 CFR Parts 35,36,37 HUD Lead-Based Paint Regulations
Guidelines for the Evaluation and
Control of Lead-Based Paint in Housing
(HUD Guidelines June 1995) & 1997 Revi-

sions

29 CFR 1910 General Industry Standard

29 CFR 1910.1025 Lead Standard for General Industry

29 CFR 1910.134 Respiratory Protection

29 CFR 1910.1200 Hazard Communication

29 CFR 1910.245 Specification for Accident Prevention

29 CFR 1926 Construction Industry Standards

29 CFR 1926.20 General Safety & Health Provisions

29 CFR 1926.21 Safety Training & Education

29 CFR 1926.25 Housekeeping

29 CFR 1926.28 Personal Protective Equipment

29 CFR 1926.51 Washing Facilities

29 CFR 1926.55 Gases, Vapors, Fumes, Dusts & Mists

29 CFR 1926.59 Hazard Communication Standard

29 CFR 1926.62 Construction Industry Lead Standard

29 CFR 1926.103 Respiratory Protection

40 CFR 61 Subpart A General Provisions

40 CFR 241 Guidelines for the Land Disposal of Solid
Waste

40 CFR 257 Criteria for the Land Disposal of Solid Waste

40 CFR 261/262 Waste Disposal Facilities & Practices

American National Standards Institute Eye Protection

(ANSI) z87.1

ANSI 788.2-80 Practices for Respiratory Protection

American Society For Testing Materials All Applicable Standards

(ASTM)

18. The contractor shall ensure that any programs, certifications, licenses or other documentation in
accordance with the above and/or any other applicable Federal, State, and Local
Regulations/Guidelines are provided.

Scope Of Work
19. The work shall consist of furnishing labor, materials, insurance and all other incidental items
required to perform the following:
a. Dust wipe sampling and analysis

1) Collect dust wipe samples from various horizontal surfaces, such as floors, window
sills, window troughs, etc., as approved by the ODR or UTHSCSA consultant.

2) Dust wipe samples shall be collected in accordance with ASTM ES30-94.

3) Analyze dust wipe sample in the laboratory using Flame Atomic Absorption
Spectrometry ("FAAS") or Graphite Furnace Atomic Absorption
Spectrometry("GFAAS").

4) Provide result of analysis in micrograms per square foot.

Lead Dust Wipe, Air and TCLP Sampling and Analysis May 2013
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5)

6)

7

8)

9)

A faxed summary of results must be provided to the ODR or UTHSCSA consultant
within 24 hours after the ODR or UTHSCSA consultant authorizes the Contractor to
perform the laboratory analysis of the collected dust wipe sample. Contractor shall
also have the ability to provide results in 4 hours for clearance, following lead-based
paint abatement work, if requested by the ODR or UTHSCSA consultant. The
sampling result must be provided in a form approved by the ODR or UTHSCSA
consultant and must include for each dust wipe sample, the Project, the building
address, the sample number, the room or room equivalent, the surface type,
dimensions of sample areas, total micrograms, micrograms per square feet, and an
indication of pass or fail.

Turn-around time for results shall be counted from the time the Contractor performs
collection of dust wipe samples to the time the results are actually presented to the
ODR or UTHSCSA consultant. This includes travel time from the site to the
laboratory of the Contractor and back to the site.

A detailed final report covering the results of all dust wipe samples taken and
analyzed must be submitted within 5 days from the time the ODR or UTHSCSA
consultant authorizes the performance of the laboratory analysis. The sampling
report must include for each dust wipe sample, the Project, the building address, the
sample number, the room or room equivalent, the surface type, dimensions of
sample areas, total micrograms, micrograms per square feet, and indicate pass or
fail in a form approved by the ODR or UTHSCSA consultant. Also include in the
report the method of analysis, i.e. "FAAS" or "GFAAS", and the detection limits. The
laboratory test results in the final report must be signed by the Laboratory Director.
The sampling data report must contain all required data fields as specified by the
ODR or UTHSCSA consultant. The sampling data report shall be provided to the
ODR or UTHSCSA consultant on 3.5 inch high density diskettes in ASCII file form.
The required data fields will be provided by the ODR or UTHSCSA consultant to the
Contractor.

The laboratory used for the analysis of the dust wipe samples must be certified by
the State Department of Health (or other responsible agency) and by the USEPA
through the EPA's National Lead Laboratory Accreditation Program ("NLLAP"), or as
an alternative having accreditation application pending before NLLAP, and having
acceptable performance on five consecutive rounds of the EPA, Environmental
Laboratory Proficiency Analytical Testing (ELPAT) program, including the most
recent round; evidence of such accreditation must be provided. Indicate if the
laboratory is an independent entity from the Contractor.

Dust Spiked Samples

1) Provide dust spiked samples to the ODR or UTHSCSA consultant. Dust spiked
samples shall be prepared in accordance with the HUD Guidelines.

NOTE: These samples are separate from the ones required by the Contractor for his own

QA/QC

2) Prepare dust spiked samples in a manner such that they are indistinguishable from
the field samples.

3) Prepare dust spiked samples using the same lot as that to be used in the field.

4) Dust spiked samples shall be inserted into the sample stream, randomly, by the
ODR or UTHSCSA consultant Inspector.

5) Blind analysis of dust spiked samples must fall within 80%-120% of the true value. If
the laboratory fails to obtain readings within these limits, two more spiked samples
shall be sent immediately to the lab for analysis.

6) If the two additional spiked samples fail, the sample batch shall be considered

invalid, and the ODR or UTHSCSA consultant may, at its sole discretion, terminate
this contract as well as withhold payment for services already rendered.

Air Sampling and Analysis

1) Collect area air samples at various locations and various projects for personal
exposure assessment as approved by the ODR or UTHSCSA consultant.
2) Air samples shall be collected in accordance with ASTM E1553-93.
3) Prepare air samples for analysis in accordance with ASTM E33-94
May 2013 Lead Dust Wipe, Air and TCLP Sampling and Analysis
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4)
5)

6)
7

8)

9)

10)

11)

12)

Analyze air samples using FAAS or GFAAS.

All equipment required for personal air sampling, including pumps shall be provided
by the Contractor at no extra cost to the ODR or UTHSCSA consultant.

Provide results of air samples in micrograms per cubic meter.

A faxed summary of result must be provided to the ODR or UTHSCSA consultant
within 24 hours after the ODR or UTHSCSA consultant authorizes the Contractor to
perform the laboratory analysis of the collected air sample. The sampling result
must include for each air sample taken the Project, the building address, the sample
number, the room or room equivalent, and the reading.

Turn-around time shall start after collection of the air samples, and includes travel
time to and from the laboratory.

A detailed final report covering the results of all air samples taken and analyzed
must be submitted within 5 days from the time the ODR or UTHSCSA consultant
authorizes the performance of the laboratory analysis. The sampling report must
include for each air sample, the Project, the building address, the sample number,
the room or room equivalent, and the reading. The laboratory report contained in the
final report must be signed by the Laboratory Director.

The sampling data report must contain all required data fields as specified by the
ODR or UTHSCSA consultant. The sampling data report shall be provided to the
ODR or UTHSCSA consultant on 3.5 inch high density diskettes in ASCII file form.
The required data fields will be provided by the ODR or UTHSCSA consultant to the
Contractor.

The laboratory used for the analysis of the dust wipe samples must be certified by
the State Department of Health (or other responsible agency) and by the USEPA
through the EPA's National Lead Laboratory Accreditation Program ("NLLAP"),or as
an alternative having accreditation application pending before NLLAP, and having
acceptable performance on five consecutive rounds of the EPA, Environmental
Laboratory Proficiency Analytical Testing (ELPAT) program, including the most
recent round; evidence of such accreditation must be provided. Indicate if the
laboratory is an independent entity from the Contractor.

Air sampling technician shall be present during the entire shift of the air sampling.

d. TCLP Sampling and Analysis

1)
2)

3)

4)

5)

6)

Take core samples of construction waste as approved by the ODR or UTHSCSA
consultant and analyze by TCLP testing to determine if waste is hazardous.

Waste shall be classified as hazardous if the concentration of lead is greater than 5
parts per million by TCLP testing.

The laboratory used for the analysis of the TCLP samples must be certified by the
State Department of Health (or other responsible agency) and by the USEPA
through the EPA's National Lead Laboratory Accreditation Program ("NLLAP"), or as
an alternative having accreditation application pending before NLLAP, and having
acceptable performance on five consecutive rounds of the EPA, Environmental
Laboratory Proficiency Analytical Testing (ELPAT) program, including the most
recent round; evidence of such accreditation must be provided. Indicate if the
laboratory is an independent entity from the Contractor.

A faxed summary of result must be provided to the ODR or UTHSCSA consultant
within 48 hours after the ODR or UTHSCSA consultant authorizes the Contractor to
perform the TCLP analysis of the waste. Provide results in parts per million (ppm).
Final results provided to the ODR or UTHSCSA consultant by the Contractor must
include written sample preparation procedure and laboratory specific written
procedures for performing TCLP, including quality control procedures used for
performing the TCLP, and a table listing the sample numbers, description of the
construction waste, and the result of the TCLP. The laboratory report contained in
the final report must be signed by the Laboratory Director.

Final report must also specify detection limits.

Final report must be provided within 5 days from the time the authorization to
perform the TCLP is given by the ODR or UTHSCSA consultant.

Lead Dust Wipe, Air and TCLP Sampling and Analysis May 2013
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General Provisions

Submissions

20.

21.

22.

23.

24,

25.

Some of the work of this contract may be in occupied apartments. The Contractor shall perform
all of the work of this contract with the least inconvenience to the tenants.

The Contractor shall take all necessary precautions to protect the property of the ODR or
UTHSCSA consultant, its residents, and the public. The Contractor must repair any damaged
property, whether of the ODR or UTHSCSA consultant, its residents, or the public, and restore
such property to its original condition. If the damage is beyond repair, the Contractor shall
replace it with new, that in the judgment of the ODR or UTHSCSA consultant, match the existing
materials and/or of equal quality and workmanship. All such repairs shall be at the Contractor's
expense.

The Contractor shall develop a work plan to be performed as requested by the Department of
Planning and Development. The detailed plan shall include coordination of the monitoring and
sampling work with the Contractor in a manner that will be least disruptive to the normal use of
the non-work areas in the building. The plan should also include emergency procedures in case
of fire.

The Contractor shall perform work in accordance with the latest HUD Guidelines, except as such
Guidelines are modified by the ODR or UTHSCSA consultant in writing in this Contract, or any
Contract pursuant to this Contract, and in accordance with all applicable Federal, State and Local
regulations.

The Contractor shall include in the bid price all supplementary miscellaneous items not specified
but implied or required in order to complete the work.

Six (6) copies of the submissions listed below must be submitted to the ODR or UTHSCSA

consultant by the Contractor or Subcontractor performing the Work:

a. Ability to perform lead dust wipe sampling by submitting evidence of the successful
completion of lead inspector and/or risk assessor training by all staff to be assigned to the
iob including inspector technicians. As stated previously, training must be provided through
an approved program.

b. Laboratory certification by the State Department of Health (or other responsible agency)
through its ELAP program and by the USEPA through the EPA's National Lead Laboratory
Accreditation Program ("NLLAP"), or as an alternative having accreditation application
pending before NLLAP and having acceptable performance on five consecutive rounds of
the EPA, Environmental Laboratory Proficiency Analytical Testing (ELPAT) program,
including the most recent round; evidence of such accreditation must be provided.

C. If a subcontractor will be used for any of the laboratory work of this contract, evidence of
certification stated in (2) above must also be provided for the subcontractor.

Waste Disposal

26.

All waste generated must be legally disposed in accordance with the Federal, State and Local
Regulations.

END OF SECTION 02 83 19 13b
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Task Specification Specification Description

02831913 0122 16 00 No Specification Required
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SECTION 02 83 33 13 - REMOVAL AND DISPOSAL OF LEAD-CONTAINING PAINT

11

May 2013

GENERAL

Description Of Work

1.

This specification covers the removal and disposal of lead-based or lead-containing paint.
Products shall be as follows or as approved by the ODR or UTHSCSA consultant. Installation
procedures shall be in accordance with the product manufacturer's recommendations.
Demolition and removal of materials shall be as required to support the work.

Definitions

1.

©®

10.

11.

12.

13.

14.

Action Level: Employee exposure, without regard to use of respirators, to an airborne
concentration of lead of 30 micrograms per cubic meter of air averaged over an 8 hour period in
an occupational/industrial environment.
Area Sampling: Sampling of lead concentrations within the lead control area and inside the
physical boundaries which is representative of the airborne lead concentrations but is not
collected in the breathing zone of personnel.
Competent Person (CP): As used in this section, refers to a person employed by the Contractor
who is trained in the recognition and control of lead hazards in accordance with current federal,
State, and local regulations. An industrial hygienist or safety professional certified for
comprehensive practice by the American Board of Industrial Hygiene or by the Board of Certified
Safety Professionals is the best choice.
Contaminated Room: Room for removal of contaminated personal protective equipment (PPE).
Decontamination Shower Facility: That facility that encompasses a clean clothing storage room,
and a contaminated clothing storage and disposal rooms, with a shower facility in between.
Eight-Hour Time Weighted Average (TWA): Airborne concentration of lead to which an employee
is exposed, averaged over an 8 hour workday as indicated in 29 CFR 1926.62.
High Efficiency Particulate Air (HEPA) Filter Equipment: HEPA filtered vacuuming equipment
with a UL 586 filter system capable of collecting and retaining lead-contaminated paint dust. A
high efficiency particulate filter means 99.97 percent efficient against 0.3 micron or larger size
particles.
Lead: Metallic lead, inorganic lead compounds, and organic lead soaps.
Lead-Based Paint (LBP): Paint or other surface coating that contains lead in excess of 1.0
milligrams per centimeter squared or 0.5 percent by weight.
Lead-Based Paint Hazard (LBP Hazard): Any condition that causes exposure to lead from lead-
contaminated dust, lead-contaminated soil, lead-based paint that is deteriorated or present in
accessible surfaces, friction surfaces, or impact surfaces that would result in adverse human
health effects.
Lead-Containing Paint (LCP): Lead-based paint or other similar surface coating containing lead
or lead compound in excess of 0.06 percent by weight of the total nonvolatile content of the paint.
Lead Control Area: An enclosed area or structure, constructed as a temporary containment
equipped with HEPA filtered local exhaust, which prevents the spread of lead dust, paint chips, or
debris existing as a condition of lead-based paint removal operations. The lead control area is
also isolated by physical boundaries to prevent unauthorized entry of personnel.
Lead Permissible Exposure Limit (PEL): Fifty micrograms per cubic meter of air as an 8 hour
time weighted average as determined by 29 CFR 1926.62. If an employee is exposed for more
than eight hours in a work day, the PEL shall be determined by the following formula:

PEL (micrograms/cubic meter of air) = 400/No. hrs. worked per day.
Personal Sampling: Sampling of airborne lead concentrations within the breathing zone of an
employee to determine the 8 hour time weighted average concentration in accordance with 29
CFR 1926.62. Samples shall be representative of the employees' work tasks. Breathing zone
shall be considered an area within a hemisphere, forward of the shoulders, with a radius of 6 to 9
inches (150 to 225 mm) and centered at the nose or mouth of an employee.

Removal And Disposal Of Lead-Containing Paint

University of Texas, Health Science Center, San Anto- 02833313-1

nio



02 - Existing Conditions

15. Physical Boundary: Area physically roped or partitioned off around an enclosed lead control area
to limit unauthorized entry of personnel. As used in this section, "inside boundary" shall mean the
same as "outside lead control area but inside boundary."

C. Submittals: Submit the following:
1. Product Data:

a. Vacuum filters
b. Respirators
2. Test Reports
a. Sampling results
b. Assessment data report
3. Certificates
a. Quialifications of CP
b. Testing laboratory</SUB> qualifications
C. Third party consultant qualifications
d. Lead-Based Paint/Lead-Containing Paint Removal Plan including CP approval (signature,

date, and certification number)

e. Rental equipment notification
f. Respiratory protection program
g. Hazard communication program
h. EPA approved hazardous waste treatment or disposal facility for lead disposal
i. Hazardous waste management plan
j- Vacuum filters
4. Manufacturer's Instructions
a. Chemicals and equipment
b. Materials
C. Material safety data sheets for all chemicals
5. Closeout Submittals
a. Completed and signed hazardous waste manifest from treatment or disposal facility
b. Certification of medical examinations
C. Employee training certification

D. Qualifications Of CP
1. Submit name, address, and telephone number of the CP selected to perform responsibilities
specified in paragraph entitled "Competent Person (CP) Responsibilities." Provide previous
experience of the CP. Submit proper documentation that the CP is trained and licensed and
certified in accordance with Federal, State, and local laws.

E. Third Party Consultant Qualifications
1. Submit the name, address, and telephone number of the third party consultant selected to
perform the wipe sampling for determining concentrations of lead in dust or soil sampling. Submit
proper documentation that the consultant is trained and certified as an inspector technician or
inspector/risk assessor by the USEPA authorized State (or local) certification and accreditation
program.

F. Testing Laboratory
1. Submit the name, address, and telephone number of the testing laboratory selected to perform
the air and wipe and soil sampling, testing, and reporting of airborne concentrations of lead. Use
a laboratory accredited under the EPA National Lead Laboratory Accreditation Program (NLLAP)
by either the American Association for Laboratory Accreditation (A2LA) or the American Industrial
Hygiene Association (AIHA) and that is successfully participating in the Environmental Lead
Proficiency Analytical Testing (ELPAT) program to perform sample analysis.

G. Lead-Based Paint/Lead-Containing Paint Removal Plan (LBP/LCPRP)
1. Submit a detailed job-specific plan of the work procedures to be used in the removal of LBP/LCP.
The plan shall include a sketch showing the location, size, and details of lead control areas,
location and details of decontamination facilities, viewing ports, and mechanical ventilation
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H.

J.
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system. Include in the plan, eating, drinking, smoking and sanitary procedures, interface of
trades, sequencing of lead related work, collected waste water and paint debris disposal plan, air
sampling plan, respirators, personal protective equipment, and a detailed description of the
method of containment of the operation to ensure that airborne lead concentrations of 30
micrograms per cubic meter of air and baseline lead dust/soil concentrations are not reached or
exceeded outside of the lead control area. Include site preparation and cleanup procedures.
Include occupational and environmental sampling, training and strategy, sampling methodology,
frequency, duration of sampling, and qualifications of sampling personnel in the air sampling
portion of the plan.

Occupational And Environmental Sampling Results

1.

Submit occupational and environmental sampling results to the ODR or UTHSCSA consultant
within three working days of collection, signed by the testing laboratory responsible official, the
employee that performed the sampling, and the CP.

a. The sampling results shall represent each job classification, or if working conditions are
similar to previous jobs by the same employer, provide previously collected exposure data
that can be used to estimate worker exposures in accordance with 29 CFR 1926.62. The
data shall represent the worker's regular daily exposure to lead.

b. Submit worker exposure data conducted during the task based trigger operations of 29
CFR 1926.62.

C. The initial monitoring shall determine the requirements for further monitoring and the need
to fully implement the control and protective requirements including the compliance
program (LBP/LCP) in accordance with 29 CFR 1926.62.

Occupational And Environmental Assessment Data Report:

1.

Some LBP/LCP removal work may not require full implementation of the requirements of 29 CFR
1926.62. Based on the experience of the Contractor and/or the use of a specific process or
method for performing the work, the Contractor may be able to provide historic data (previous 12
months) to demonstrate that airborne exposures are controlled below the action level. Such
methods or controls shall be fully presented in the LBP/LCPRP. To reduce the full
implementation of 29 CFR 1926.62, the Contractor shall provide documentation in an
Assessment Data Report.

Submit occupational and environmental assessment report to the ODR or UTHSCSA consultant

prior to start of work, signed by the testing laboratory responsible official, and the CP.

a. Submit a report that supports the determination regarding the reduction of the need to fully
implement the requirements of 29 CFR 1926.62 and supporting the LBP/LCP. The
exposure assessment shall represent each job classification, or if working conditions are
similar to previous jobs by the same employer, provide previously collected exposure data
that can be used to estimate worker exposures in accordance with 29 CFR 1926.62. The
data shall represent the worker's regular daily exposure to lead for stated work.

b. Submit worker exposure data conducted during the task based trigger operations of 29
CFR 1926.62 with a complete process description in supporting a negative assessment.

C. The initial assessment shall determine the requirement for further monitoring and the need
to fully implement the control and protective requirements including the compliance
program (LBP/LCPRP) in accordance with 29 CFR 1926.62.

Quality Assurance

1.

Medical Examinations: Initial medical surveillance as required by 29 CFR 1926.62 shall be made
available to all employees exposed to lead at any time (1 day) above the action level. Full
medical surveillance shall be made available to all employees on an annual basis who are or may
be exposed to lead in excess of the action level for more than 30 days a year or as required by 29
CFR 1926.62. Adequate records shall show that employees meet the medical surveillance
requirements of 29 CFR 1926.33, 29 CFR 1926.62, and 29 CFR 1926.103.
a. Medical Records: Maintain complete and accurate medical records of employees for a
period of at least 30 years or for the duration of employment plus 30 years, whichever is
longer.
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b. Medical Surveillance: Provide medical surveillance to all personnel exposed to lead as
indicated in 29 CFR 1926.62.
2. Competent Person (CP) Responsibilities

a. Certify training as meeting all federal, State, and local requirements.

b. Review and approve lead-based paint/lead-containing paint removal plan for conformance
to the applicable referenced standards.

C. Continuously inspect lead-based paint removal work for conformance with the approved
plan.

d. Perform air and wipe sampling.

e. Ensure work is performed in strict accordance with specifications at all times.

f. Control work to prevent hazardous exposure to human beings and to the environment at all
times.

g. Certify the conditions of the work as called for elsewhere in this specification.

3. Training: Train each employee performing paint removal, disposal, and air sampling operations

prior to the time of initial job assignment and annually thereafter, in accordance with 29 CFR
1926.21, 29 CFR 1926.62, and State and local regulations.

a. Training Certification: Submit a certificate for each employee, signed and dated by the
approved training source, stating that the employee has received the required lead training.

4. Respiratory Protection Program
a. Furnish each employee required to wear a negative pressure respirator or other

appropriate type with a respirator fit test at the time of initial fitting and at least annually
thereafter as required by 29 CFR 1926.62.

b. Establish and implement a respiratory protection program as required by ANSI 7Z88.2, 29
CFR 1926.103, 29 CFR 1926.62, and 29 CFR 1926.55.

5. Hazard Communication Program: Establish and implement a Hazard Communication Program

as required by 29 CFR 1926.59.

6. Hazardous Waste Management: The Hazardous Waste Management Plan shall comply with
applicable requirements of federal, State, and local hazardous waste regulations and address:

a. Identification and classification of hazardous wastes associated with the work.

b. Estimated quantities of wastes to be generated and disposed of.

C. Names and qualifications of each contractor that will be transporting, storing, treating, and
disposing of the wastes. Include the facility location and operator and a 24-hour point of
contact. Furnish two copies of EPA, or State and local hazardous waste permit
applications or permits or manifests, as required, and EPA Identification numbers.

d. Names and qualifications (experience and training) of personnel who will be working on-
site with hazardous wastes.

e. List of waste handling equipment to be used in performing the work, to include cleaning,
volume reduction, and transport equipment.

f. Spill prevention, containment, and cleanup contingency measures including a health and
safety plan to be implemented in accordance with 29 CFR 1926.65.

g. Work plan and schedule for waste containment, removal and disposal. Wastes shall be
cleaned up and containerized daily.

h. Unit cost for hazardous waste disposal according to this plan.

7. Environmental, Safety and Health Compliance: In addition to the detailed requirements of this

specification, comply with laws, ordinances, rules, and regulations of Federal, State, and local
authorities regarding removing, handling, storing, transporting, and disposing of lead waste
materials. Comply with the applicable requirements of the current issue of 29 CFR 1926.62.
Submit matters regarding interpretation of standards to the ODR or UTHSCSA consultant for
resolution before starting work. Where specification requirements and the referenced documents
vary, the most stringent requirement shall apply.

8. Pre-Construction Conference: Along with the CP, meet with the ODR or UTHSCSA consultant to
discuss in detail the hazardous waste management plan and the lead-based paint/lead-containing
paint removal plan, including work procedures and precautions for the removal plan.

K. Equipment
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1. Respirators: Furnish appropriate respirators approved by the National Institute for Occupational
Safety and Health (NIOSH), Department of Health and Human Services, for use in atmospheres
containing lead dust. Respirators shall comply with the requirements of 29 CFR 1926.62.

2. Special Protective Clothing: Furnish personnel who will be exposed to lead-contaminated dust
with proper disposable uncontaminated, reusable protective whole body clothing, head covering,
gloves, and foot coverings as required by 29 CFR 1926.62. Furnish proper disposable plastic or
rubber gloves to protect hands. Reduce the level of protection only after obtaining approval from
the CP.

3. Rental Equipment Notification: If rental equipment is to be used during lead-based paint handling
and disposal, notify the rental agency in writing concerning the intended use of the equipment.
Furnish a copy of the written notification to the ODR or UTHSCSA consultant.

4, Vacuum Filters: UL 586 labeled HEPA filters.

5. Equipment for Owner’s Personnel: Furnish the ODR or UTHSCSA consultant with two complete
sets of personal protective equipment (PPE) daily, as required herein, for entry into and
inspection of the paint removal work within the lead controlled area. Personal protective
equipment shall include disposable whole body covering, including appropriate foot, head, and
hand protection. PPE shall remain the property of the Contractor. Respiratory protection for the
ODR or UTHSCSA consultant will be provided by The University.

L. Removal
1. Title to Materials: Materials resulting from demolition work, except as specified otherwise, shall
become the property of the Contractor and shall be disposed of in accordance with Division 02
Section(s) "Selective Structure Demolition" OR "Structure Demolition", except as specified herein.
1.2 PRODUCT
A. Chemicals
1. Submit applicable Material Safety Data Sheets for all chemicals used in paint removal work. Use
the least toxic product approved by the ODR or UTHSCSA consultant.
B. Materials
1. The soluble metal content and the total metal content shall not exceed values which would cause
a material to be classified as a hazardous waste.
1.3 EXECUTION
A. Protection
1. Notification: Notify the ODR or UTHSCSA consultant20 days prior to the start of any paint
removal work.
2. Lead Control Area Requirements
a. If LBP will be removed by means which will not likely create airborne, lead-containing dust
(such as careful wet scraping or chemical stripping), establish a lead control area by
situating critical barriers and physical boundaries around the area or structure where
LBP/LCP removal operations will be performed.
b. If removal practice will create airborne, lead-containing dust (such as sanding, abrasive
blasting, thermal cutting, demolition, or needle gun use), utilize full containment procedures
- Contain removal operations by the use of critical barriers and HEPA filtered exhaust OR a
negative pressure enclosure system with decontamination facilities and with HEPA filtered
exhaust if required by the CP, as directed. For containment areas larger than 1,000
square feet (100 square meters) install a minimum of two 18 inch (450 mm) square viewing
ports. Locate ports to provide a view of the required work from the exterior of the enclosed
contaminated area. Glaze ports with laminated safety glass.
May 2013 Removal And Disposal Of Lead-Containing Paint
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3. Protection of Existing Work to Remain: Perform paint removal work without damage or
contamination of adjacent areas. Where existing work is damaged or contaminated, restore work
to its original condition or better.

4, Boundary Requirements: Provide physical boundaries around the lead control area by roping off
the area designated in the work plan or providing curtains, portable partitions or other enclosures
to ensure that airborne concentrations of lead will not reach 30 micrograms per cubic meter of air
outside of the lead control area.

a. Physical Boundary: Provide physical boundaries around the lead control area by roping off
the area designated in the work plan or providing curtains, portable partitions or other
enclosures to ensure that airborne concentrations of lead will not reach 30 micrograms per
cubic meter of air outside of the lead control area.

b. Warning Signs: Provide warning signs at approaches to lead control areas. Locate signs
at such a distance that personnel may read the sign and take the necessary precautions
before entering the area. Signs shall comply with the requirements of 29 CFR 1926.62.

5. Furnishings:
a. The University will remove furniture and equipment from the building before lead-based
paint removal work begins.
OR

Furniture and equipment will remain in the building. Protect and cover furnishings or
remove furnishings from the work area and store in a location approved by the ODR or
UTHSCSA consultant.

OR

Existing furniture and equipment is lead contaminated, decontaminate, dispose of as lead
contaminated waste.

6. Heating, Ventilating and Air Conditioning (HVAC) Systems: Shut down, lock out, and isolate
HVAC systems that supply, exhaust, or pass through the lead control areas. Seal intake and
exhaust vents in the lead control area with 6 mil (0.15 mm) plastic sheet and tape. Seal seams in
HVAC components that pass through the lead control area. Provide temporary HVAC system for
areas in which HVAC has been shut down outside the lead control area.

7. Decontamination Shower Facility: Provide clean and contaminated change rooms and shower
facilities in accordance with this specification and 29 CFR 1926.62.

8. Eye Wash Station: Where eyes may be exposed to injurious corrosive materials, suitable
facilities for quick drenching or flushing of the eyes shall be provided within the work area.

9. Mechanical Ventilation System
a. Use adequate ventilation to control personnel exposure to lead in accordance with 29 CFR

1926.62.

b. To the extent feasible, use fixed local exhaust ventilation connected to HEPA filters or

other collection systems, approved by the CP. Local exhaust ventilation systems shall be
designed, constructed, installed, and maintained in accordance with ANSI Z9.2.

C. Vent local exhaust outside the building only and away from building ventilation intakes.

d. Use locally exhausted, power actuated, paint removal tools.

10. Personnel Protection: Personnel shall wear and use protective clothing and equipment as
specified herein. Eating, smoking, or drinking or application of cosmetics is not permitted in the
lead control area. No one will be permitted in the lead control area unless they have been
appropriately trained and provided with protective equipment.

E. Work Procedures: Perform removal of lead-based paint in accordance with approved lead-based
paint/lead-containing paint removal plan. Use procedures and equipment required to limit occupational
and environmental exposure to lead when lead-based paint is removed in accordance with 29 CFR
1926.62, except as specified herein. Dispose of removed paint chips and associated waste in
compliance with Environmental Protection Agency (EPA), federal, State, and local requirements.
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1. Personnel Exiting Procedures: Whenever personnel exit the lead-controlled area, they shall
perform the following procedures and shall not leave the work place wearing any clothing or
equipment worn during the work day:

a.
b.

C.

d.

Vacuum themselves off.

Remove protective clothing in the contaminated change room, and place them in an
approved impermeable disposal bag.

Shower OR Wash hands and face at the site, as directed, don appropriate disposable or
uncontaminated reusable clothing; move to an appropriate facility; shower.

Change to clean clothes prior to leaving the physical boundary designated around the lead
control area.

2. Air and Wipe Sampling

a.

Air sample for lead in accordance with 29 CFR 1926.62 and as specified herein. Air and

wipe sampling shall be directed or performed by the CP.

1) The CP shall be on the job site directing the air and non-clearance wipe sampling
and inspecting the lead-based paint removal work to ensure that the requirements of
the contract have been satisfied during the entire lead-based paint removal
operation.

2) Collect personal air samples on employees who are anticipated to have the greatest
risk of exposure as determined by the CP. In addition, collect air samples on at
least 25 percent of the work crew or a minimum of two employees, whichever is
greater, during each work shift.

3) Submit results of air samples, signed by the CP, within 72 hours after the air
samples are taken. Notify the ODR or UTHSCSA consultantimmediately of
exposure to lead at or in excess of the action level of 30 micrograms per cubic meter
of air outside of the lead control area.

4) For high profile, sensitive work such as present in family housing, child care
facilities, administrative buildings, kitchens, barracks, etc., surface dust sampling to
determine clearance (i.e., that the work has not contaminated surfaces within and
adjacent to the control area) should be performed by a third party to reduce a
conflict of interest. Samples must be conducted by an individual not paid or
employed or otherwise compensated by the LBP/LCP removal Contractor. State or
local regulations may require third party testing if the LBP/LCP removal operation is
considered a lead hazard reduction activity.

5) Before any work begins, collect and analyze baseline or soil wipe samples in
accordance with methods defined in federal, State, and local standards inside and
outside of the physical boundary to assess the degree of dust contamination in the
facility prior to lead-based paint removal.

Air Sampling During Paint Removal Work: Conduct area air sampling daily, on each shift

in which lead-based paint removal operations are performed, in areas immediately

adjacent to the lead control area. Sufficient area monitoring shall be conducted to ensure
unprotected personnel are not exposed at or above 30 micrograms per cubic meter of air.

If 30 micrograms per cubic meter of air is reached or exceeded, stop work, correct the

conditions(s) causing the increased levels. Notify the ODR or UTHSCSA consultant

immediately. Determine if condition(s) require any further change in work methods.

Removal work shall resume only after approval is given by the CP and the ODR or

UTHSCSA consultant. For outdoor operations, at least one sample on each shift shall be

taken on the downwind side of the lead control area.

3. Lead-Based Paint Removal

a.

Manual or power sanding of interior and exterior surfaces is not permitted. Provide
methodology for removing LBP in work plan. Remove paint within the areas designated on
the drawings in order to completely expose the substrate. Take whatever precautions
necessary to minimize damage to the underlying substrate.

Avoid flash rusting or deterioration of the substrate. Provide surface preparations for
painting in accord with Division 07.

Provide methodology for removing LBP/LCP removal processes to minimize contamination
of work areas outside the control area with lead-contaminated dust or other lead-
contaminated debris/waste and to ensure that unprotected personnel are not exposed to
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hazardous concentrations of lead. Describe this LBP/LCP removal process in the
LBP/LCPRP.

d. Indoor Lead Paint Removal: Perform manual OR mechanical OR thermal OR chemical, as
directed, paint removal in lead control areas using enclosures, barriers, or containments
and powered locally exhausted paint removal tools. Collect residue and/or debris for
disposal in accordance with federal, State, and local requirements.

e. Outdoor Lead Paint Removal: Perform outdoor removal as indicated in federal, State, and
local regulations and in the LBP/CPRP. The worksite preparation (barriers or
containments) shall be job dependent and presented in the LBP/LCPRP.

f. Sampling After Paint Removal: After the visual inspection, conduct soil sampling if bare
soil is present during external removal operations and collect air samples inside and
outside the lead control area to determine the airborne levels of lead inside and outside the
work area. Collect wipe samples according to the HUD protocol contained in HUD
Guidelines to determine the lead content of settled dust and dirt in micrograms per square
foot (square meter) of surface area and parts per million (ppm) or micrograms per gram

(Mg/g) for soil.
4. Cleanup and Disposal
a. Cleanup: Maintain surfaces of the lead control area free of accumulations of paint chips

and dust. Restrict the spread of dust and debris; keep waste from being distributed over

the work area. Do not dry sweep or use compressed air to clean up the area. At the end

of each shift and when the paint removal operation has been completed, clean the area of
visible lead paint contamination by vacuuming with a HEPA filtered vacuum cleaner, wet
mopping the area and wet wiping the area as indicated by the CP. Reclean areas showing
dust or residual paint chips or debris. After visible dust, chips and debris is removed, wet
wipe and HEPA vacuum all surfaces in the work area. If adjacent areas become
contaminated at any time during the work, clean, visually inspect, and then wipe sample all
contaminated areas. The CP shall then certify in writing that the area has been cleaned of
lead contamination before restarting work.

b. Clearance Certification

1) The CP shall certify in writing that the final air samples collected inside and outside
the lead control area are less than 30 micrograms per cubic meter of air; the
respiratory protection used for the employees was adequate; the work procedures
were performed in accordance with 29 CFR 1926.62 and 40 CFR 745; and that
there were no visible accumulations of material and dust containing lead left in the
work site. Do not remove the lead control area or roped off boundary and warning
signs prior to the ODR or UTHSCSA consultant's acknowledgement of receipt of the
CP certification.

2) A third party consultant shall certify surface wipe sample results collected inside and
outside the work area are less than 100 micrograms per square foot (0.1 square
meter) on uncarpeted floors, less than 500 micrograms per square foot (0.1 square
meter) on interior window sills and less than 800 micrograms per square foot (0.1
square meter) on window troughs OR not significantly greater than the initial surface
loading determined prior to work, as directed.

3) For exterior paint removal work, soil samples taken at the exterior of the work site
shall be sued to determine if soil lead levels had increased at a statistically
significant level (significant at the 95 percent confidence limit) from the soil lead
levels prior to the work. If soil lead levels do show a statistically significant increase
above any applicable Federal or State standard for lead in soil, the soil shall be
remediated back to the pre-work level.

C. Testing of Lead-Based Paint Residue and Used Abrasive: Test paint residue and used
abrasive in accordance with 40 CFR 261 for hazardous waste.
d. Disposal

1) Collect lead-contaminated waste, scrap, debris, bags, containers, equipment, and
lead-contaminated clothing which may produce airborne concentrations of lead
particles. Label the containers in accordance with 29 CFR 1926.62 and 40 CFR
261. Dispose of lead-contaminated waste material at an EPA or State approved
hazardous waste treatment, storage, or disposal facility off Owner’s property.
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2) Store waste materials in U.S. Department of Transportation (49 CFR 178) approved
55 gallon (208 liter) drums. Properly label each drum to identify the type of waste
(49 CFR 172) and the date the drum was filled. The ODR or UTHSCSA consultant
or an authorized representative will assign an area for interim storage of waste-
containing drums. Do not store hazardous waste drums in interim storage longer
than 90 calendar days from the date affixed to each drum.

3) Handle, store, transport, and dispose lead or lead-contaminated waste in
accordance with 40 CFR 260, 40 CFR 261, 40 CFR 262, 40 CFR 263, 40 CFR 264,
and 40 CFR 265. Comply with land disposal restriction notification requirements as
required by 40 CFR 268.

4) All material, whether hazardous or non-hazardous shall be disposed in accordance
with laws and provisions and Federal, State, or local regulations. Ensure waste is
properly characterized. The result of each waste characterization (TCLP for RCRA
materials) will dictate disposal requirements.

Disposal Documentation: Submit written evidence that the hazardous waste treatment, storage,
or disposal facility (TSD) is approved for lead disposal by the EPA and State or local regulatory
agencies. Submit one copy of the completed manifest, signed and dated by the initial transporter
in accordance with 40 CFR 262.

Payment for Hazardous Waste: Payment for disposal of hazardous waste will not be made until a
signed copy of the manifest from the treatment or disposal facility certifying the amount of lead-
containing materials delivered is returned and a copy is furnished to The University.

END OF SECTION 02 83 33 13
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SECTION 02 84 16 00 - REMOVAL OF FLUORESCENT LIGHT BALLASTS/CAPACITORS AND
FLUORESCENT LIGHT TUBES

1.1

1.2

1.3

May 2013

GENERAL

Description Of Work

1.

This specification covers the furnishing and installation of materials for removal of fluorescent light
ballasts/capacitors and fluorescent light tubes. Products shall be as follows or as approved by the
ODR or UTHSCSA consultant. Installation procedures shall be in accordance with the product
manufacturer's recommendations. Demolition and removal of materials shall be as required to
support the work.

Submittals

1.

Before Start of Work: Submit the following to The University's Representative for review. Do not

start work until these submittals are returned with Owner's Representative's approval.

a. Copy of State or local license for hazardous waste hauler;

b. Certification of at least one on-site supervisor which has satisfactorily completed the OSHA
40 Hour Health and Safety Course for Handling Hazardous Materials;

C. Certificates of workers which have successfully completed at least the OSHA 40-Hour
Health and Safety Course for Hazardous Materials;

d. List of employees scheduled to perform this work;

e. Schedule of start and finish times and dates for this work;

f. Name and address of landfill where these waste materials are to be deposited (include
contact person and telephone numbers);

g. Material Safety Data Sheets for all materials requiring removal;

h. If contractor introduces any chemical into the work environmental, a MSDS for that
chemical is required before use;

i. Transporter must have notified the EPA and/or the appropriate local government agency in
advance of its intentions to transport PCB's, mercury and cadmium, and receive an
identification number pursuant to the Toxic Substance Control Act (TSCA); and

j- Contingency Plan for handling emergency spills or leaks.

PRODUCTS

Materials

1.

2.

ok

Polyethylene Sheet: A single polyethylene film in the largest sheet size possible to minimize
seams, 4.0 and 6.0 mil thick, clear, frosted, or black.

Duct Tape: Provide duct tape in 3" widths, witty an adhesive which is formulated to stick
aggressively to sheet polyethylene.

Spray Cement: Provide spray adhesive in aerosol cans which is specifically formulated to stick
tenaciously to sheet polyethylene.

Disposal Bays: Provide 6 mil thick leak-tight polyethylene bags.

Labels: As required by the EPA and OSHA for handling, transportation, and disposal of hazardous
waste.

Drums: Recovery or salvage drums acceptable for disposal of hazardous waste. Prior approval of
drums is required. Drums or containers must meet the required OSHA EPA (40 CFR Parts 264-
265 and 300), and DOT regulations (49 CFR Parts 171-178). Use of damaged drums will not be
allowed.

EXECUTION

General

Removal of Fluorescent Light Ballasts/Capacitors and
Fluorescent Light Tubes
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1. Where necessary, scaffolding shall be erected to fully access all applicable fluorescent light
ballasts/capacitors and tubes. At no time will the ballasts/capacitors and tubes be allowed to drop
onto the floor. Contractor must take care to protect from dropping the ballasts/capacitors and
fluorescent tubes.

2. Prior to removing ballasts/capacitors and fluorescent tubes, contractor shall ensure that all
electrical service to lights has been shut off, and locked out. Temporary lighting shall be erected to
adequately illuminate work areas.

3. Depending on height of light fixtures, contractor shall utilize at least a 2-person per team system.
The fluorescent light tubes shall be removed and passed to the appropriate number of workers
required to lower the tubes to the floor without breaking them.

4. The worker on the floor shall lay the tubes in cardboard boxes large enough to hold a small
guantity of tubes. Worker shall take care to not damage the tubes while they are lowered into the
box. Once the box is full, it shall be wrapped with two layers of 6 mil thick polyethylene sheeting
and sealed with duct tape.

5. Contractor may choose to either remove the fluorescent light ballasts/capacitors in-place or lower
the lighting fixtures for easy access. The ballasts/capacitors shall be removed from the fixtures.
Electrical wiring leading from the ballasts/capacitors shall be cut away. Ballasts/capacitors shall be
placed in 55-gallon drums lined with at least two 6 mil thick polyethylene bags. Be careful not to
overfill the drums so that they remain manageable. Once the drums have been filled to the
acceptable level, seal the lid onto the top of the drum, and affix appropriate labels. Transport
drums via hand dollies.

B. Worker Protection

1. As a minimum, while working with the ballasts/capacitors and light tubes, workers shall utilize
impervious gloves adequate for the use with hazardous materials. If light ballasts/capacitors
and/or light tubes are damaged, and/or exposure to these materials may reach the OSHA PEL or
AGGIH threshold limit value (TLV), the contractor shall be required to provide impervious full body
protection and respiratory protection. However, contractor is required to verify the type of
protection required prior to working with these materials, and have written approval by Owner's
Representative prior to beginning.

2. In addition, workers shall not smoke, drink or eat in these areas during work activities.

C. Storage Of Fluorescent Light Ballasts/Capacitors And Light Tubes
1. Once the containers holding the ballasts/capacitors and light tubes have been filled and sealed,
they shall be stored in designated areas as agreed upon by The Universitys Representative and
Contractor. They shall not be allowed to be stored on-site in transportation vehicles until the time
for them to be transported to the hazardous waste incinerators or landfill facility.

END OF SECTION 02 84 16 00
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SECTION 02 85 00 00 - MOLD REMEDIATION

1.1 GENERAL
A. Description Of Work

1. This specification covers the removal and disposal of mold. Products shall be as follows or as
approved by the ODR or UTHSCSA consultant. Installation procedures shall be in accordance
with the product manufacturer's recommendations. Demolition and removal of materials shall be
as required to support the work.

B. Submittals

1. List of all personnel to be involved in the work with their training and certifications.

2. List of all products and procedures proposed for use in performance of the work.

3. Test reports.

4 Certificates.

C. References
1. U.S. EPA “Mold Remediation in Schools and Commercial Buildings”
2. U.S. EPA “A Brief Guide to Mold, Moisture, and Your Home”

D. Quality Assurance

1. Conform to all Federal, State, and Local regulations which govern the handling and disposal of

mold materials.
1.2 PRODUCT - (Not Used)
1.3 EXECUTION
A. Environmental Assessment: The presence of mold, water damage, or musty odors shall be addressed
immediately. In all instances, any source(s) of water must be stopped and the extent of water damaged
determined. Water damaged materials shall be dried and repaired. Mold damaged materials shall be
remediated in accordance with this document.

1. Visual Inspection: A visual inspection is the most important initial step in identifying a possible
contamination problem. The extent of any water damage and mold growth shall be visually
assessed. This assessment is important in determining remedial strategies. Ventilation systems
shall also be visually checked, particularly for damp filters but also for damp conditions elsewhere
in the system and overall cleanliness. Ceiling tiles, gypsum wallboard (sheetrock), cardboard,
paper, and other cellulosic surfaces shall be given careful attention during a visual inspection.
The use of equipment such as a boroscope, to view spaces in ductwork or behind walls, or a
moisture meter, to detect moisture in building materials, may be helpful in identifying hidden
sources of fungal growth and the extent of water damage.

2. Bulk/Surface Sampling
a. Bulk or surface sampling is not required to undertake a remediation. Remediation of

visually identified fungal contamination shall proceed without further evaluation.

b. Bulk or surface samples may need to be collected to identify specific fungal contaminants
as part of a medical evaluation if occupants are experiencing symptoms which may be
related to fungal exposure or to identify the presence or absence of mold if a visual
inspection is equivocal (e.g., discoloration, and staining).

C. An individual trained in appropriate sampling methodology shall perform bulk or surface
sampling. Bulk samples shall be collected from visibly moldy surfaces by scraping or
cutting materials with a clean tool into a clean plastic bag. Surface samples shall be
collected by wiping a measured area with a sterile swab or by stripping the suspect surface
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with clear tape. Surface sampling is less destructive than bulk sampling. Other sampling
methods may also be available. A laboratory specializing in mycology shall be consulted
for specific sampling and delivery instructions.

3. Air Monitoring
a. Air sampling for fungi shall not be part of a routine assessment. This is because decisions

about appropriate remediation strategies can usually be made on the basis of a visual
inspection. In addition, air-sampling methods for some fungi are prone to false negative
results and therefore cannot be used to definitively rule out contamination.

b. Air monitoring may be necessary if an individual(s) has been diagnosed with a disease that
is or may be associated with a fungal exposure (e.g., pulmonary
hemorrhage/hemosiderosis, and aspergillosis).

C. Air monitoring may be necessary if there is evidence from a visual inspection or bulk
sampling that ventilation systems may be contaminated. The purpose of such air
monitoring is to assess the extent of contamination throughout a building. It is preferable
to conduct sampling while ventilation systems are operating.

d. Air monitoring may be necessary if the presence of mold is suspected (e.g., musty odors)
but cannot be identified by a visual inspection or bulk sampling (e.g., mold growth behind
walls). The purpose of such air monitoring is to determine the location and/or extent of
contamination.

e. If air monitoring is performed, for comparative purposes, outdoor air samples shall be
collected concurrently at an air intake, if possible, and at a location representative of
outdoor air. For additional information on air sampling, refer to the American Conference
of Governmental Industrial Hygienists' document, "Bioaerosols: Assessment and Control."

f. Personnel conducting the sampling shall be trained in proper air sampling methods for
microbial contaminants. A laboratory specializing in mycology shall be consulted for
specific sampling and shipping instructions.

4. Analysis of Environmental Samples
a. Microscopic identification of the spores/colonies requires considerable expertise. These

services are not routinely available from commercial laboratories. Documented quality
control in the laboratories used for analysis of the bulk/surface and air samples is
necessary. The American Industrial Hygiene Association (AIHA) offers accreditation to
microbial laboratories (Environmental Microbiology Laboratory Accreditation Program
(EMLAP)). Accredited laboratories must participate in quarterly proficiency testing
(Environmental Microbiology Proficiency Analytical Testing Program (EMPAT)).

5. Evaluation of bulk/surface and air sampling data shall be performed by an experienced health
professional. The presence of few or trace amounts of fungal spores in bulk/surface sampling
shall be considered background. Amounts greater than this or the presence of fungal fragments
(e.g., hyphae, and conidiophores) may suggest fungal colonization, growth, and/or accumulation
at or near the sampled location. Air samples shall be evaluated by means of comparison (i.e.,
indoors to outdoors) and by fungal type (e.g., genera, and species). In general, the levels and
types of fungi found should be similar indoors (in non-problem buildings) as compared to the
outdoor air. Differences in the levels or types of fungi found in air samples may indicate that
moisture sources and resultant fungal growth may be problematic.

B. Remediation
1. General
a. In all situations, the underlying cause of water accumulation must be rectified or

fungal growth will recur. Any initial water infiltration shall be stopped and cleaned
immediately. An immediate response (within 24 to 48 hours) and thorough clean up,
drying, and/or removal of water damaged materials will prevent or limit mold growth. If the
source of water is elevated humidity, relative humidity shall be maintained at levels below
60% to inhibit mold growth. Emphasis shall be on ensuring proper repairs of the building
infrastructure, so that water damage and moisture buildup does not recur.

b. Five different levels of abatement are described below. The size of the area impacted by
fungal contamination primarily determines the type of remediation. The sizing levels below
are based on professional judgment and practicality; currently there is not adequate data to
relate the extent of contamination to frequency or severity of health effects. The goal of
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remediation is to remove or clean contaminated materials in a way that prevents the
emission of fungi and dust contaminated with fungi from leaving a work area and
entering an occupied or non-abatement area, while protecting the health of workers
performing the abatement. The listed remediation methods were designed to achieve
this goal, however, due to the general nature of these methods it is the responsibility of the
people conducting remediation to ensure the methods enacted are adequate. The listed
remediation methods are not meant to exclude other similarly effective methods. Any
changes to the remediation methods listed in these guidelines, however, shall be carefully
considered prior to implementation.

Non-porous (e.g., metals, glass, and hard plastics) and semi-porous (e.g., wood, and
concrete) materials that are structurally sound and are visibly moldy can be cleaned and
reused. Cleaning shall be done using a detergent solution. Porous materials such as
ceiling tiles and insulation, and wallboards with more than a small area of contamination
shall be removed and discarded. Porous materials (e.g., wallboard, and fabrics) that can
be cleaned, can be reused, but should be discarded if possible. A professional restoration
consultant shall be contacted when restoring porous materials with more than a small area
of fungal contamination. All materials to be reused shall be dry and visibly free from mold.
Routine inspections shall be conducted to confirm the effectiveness of remediation work.
The use of gaseous, vapor-phase, or aerosolized biocides for remedial purposes is not
recommended. The use of biocides in this manner can pose health concerns for people in
occupied spaces of the building and for people returning to the treated space if used
improperly. Furthermore, the effectiveness of these treatments is unproven and does not
address the possible health concerns from the presence of the remaining non-viable mold.
For additional information on the use of biocides for remedial purposes, refer to the
American Conference of Governmental Industrial Hygienists' document, "Bioaerosols:
Assessment and Control."

Level I: Small Isolated Areas (10 sq. ft or less) - e.g., ceiling tiles, small areas on walls

a.

g.

Remediation can be conducted by regular building maintenance staff. Such persons shall
receive training on proper clean up methods, personal protection, and potential health
hazards. This training can be performed as part of a program to comply with the
requirements of the OSHA Hazard Communication Standard (29 CFR 1910.1200).
Respiratory protection (e.g., N95 disposable respirator), in accordance with the OSHA
respiratory protection standard (29 CFR 1910.134), is recommended. Gloves and eye
protection shall be worn.

The work area shall be unoccupied. Vacating people from spaces adjacent to the work
area is not necessary but is recommended in the presence of infants (less than 12 months
old), persons recovering from recent surgery, immune suppressed people, or people with
chronic inflammatory lung diseases (e.g., asthma, hypersensitivity, pneumonitis, and
severe allergies).

Containment of the work area is not necessary. Dust suppression methods, such as
misting (not soaking) surfaces prior to remediation, are recommended.

Contaminated materials that cannot be cleaned shall be removed from the building in a
sealed plastic bag. There are no special requirements for the disposal of moldy materials.
The work area and areas used by remedial workers for egress shall be cleaned with a
damp cloth and/or mop and a detergent solution.

All areas shall be left dry and visibly free from contamination and debris.

Level II: Mid-Sized Isolated Areas (10 - 30 sq. ft.) - e.g., individual wallboard panels.

a.

Remediation can be conducted by regular building maintenance staff. Such persons shall
receive training on proper clean up methods, personal protection, and potential health
hazards. This training can be performed as part of a program to comply with the
requirements of the OSHA Hazard Communication Standard (29 CFR 1910.1200).
Respiratory protection (e.g., N95 disposable respirator), in accordance with the OSHA
respiratory protection standard (29 CFR 1910.134), is recommended. Gloves and eye
protection shall be worn.

The work area shall be unoccupied. Vacating people from spaces adjacent to the work
area is not necessary but is recommended in the presence of infants (less than 12 months
old), persons having undergone recent surgery, immune suppressed people, or people
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h.

with chronic inflammatory lung diseases (e.g., asthma, hypersensitivity, pneumonitis, and
severe allergies).

The work area shall be covered with a plastic sheet(s) and sealed with tape before
remediation, to contain dust/debris.

Dust suppression methods, such as misting (not soaking) surfaces prior to remediation, are
recommended.

Contaminated materials that cannot be cleaned shall be removed from the building in
sealed plastic bags. There are no special requirements for the disposal of moldy materials.
The work area and areas used by remedial workers for egress shall be HEPA vacuumed (a
vacuum equipped with a High-Efficiency Particulate Air filter) and cleaned with a damp
cloth and/or mop and a detergent solution.

All areas shall be left dry and visibly free from contamination and debris.

4, Level lll: Large Isolated Areas (30 - 100 square feet) - e.g., several wallboard panels.

a.

b.

A health and safety professional with experience performing microbial investigations shall

be consulted prior to remediation activities to provide oversight for the project.

The following procedures at a minimum are recommended:

1) Personnel trained in the handling of hazardous materials and equipped with
respiratory protection, (e.g., N95 disposable respirator), in accordance with the
OSHA respiratory protection standard (29 CFR 1910.134), is recommended. Gloves
and eye protection shall be worn.

2) The work area and areas directly adjacent shall be covered with a plastic sheet(s)
and taped before remediation, to contain dust/debris.

3) Seal ventilation ducts/grills in the work area and areas directly adjacent with plastic
sheeting.

4) The work area and areas directly adjacent shall be unoccupied. Further vacating of
people from spaces near the work area is recommended in the presence of infants
(less than 12 months old), persons having undergone recent surgery, immune
suppressed people, or people with chronic inflammatory lung diseases (e.g.,
asthma, hypersensitivity, pneumonitis, and severe allergies).

5) Dust suppression methods, such as misting (not soaking) surfaces prior to
remediation, are recommended.

6) Contaminated materials that cannot be cleaned shall be removed from the building
in sealed plastic bags. There are no special requirements for the disposal of moldy
materials.

7) The work area and surrounding areas shall be HEPA vacuumed and cleaned with a
damp cloth and/or mop and a detergent solution.

8) All areas shall be left dry and visibly free from contamination and debris.

If abatement procedures are expected to generate a lot of dust (e.g., abrasive cleaning of

contaminated surfaces, demolition of plaster walls) or the visible concentration of the fungi

is heavy (blanket coverage as opposed to patchy), then it is recommended that the
remediation procedures for Level IV are followed.

5. Level IV: Extensive Contamination (greater than 100 contiguous square feet in an area)

a.

Mold Remediation

A health and safety professional with experience performing microbial investigations shall
be consulted prior to remediation activities to provide oversight for the project. The
following procedures are recommended:

1) Personnel trained in the handling of hazardous materials equipped with:

a) Full-face respirators with high efficiency particulate air (HEPA) cartridges

b) Disposable protective clothing covering both head and shoes

C) Gloves

2) Containment of the affected area:

a) Complete isolation of work area from occupied spaces using plastic sheeting
sealed with duct tape (including ventilation ducts/grills, fixtures, and any other
openings)

b) The use of an exhaust fan with a HEPA filter to generate negative
pressurization

C) Airlocks and decontamination room
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3)

4)

5)

6)

Vacating people from spaces adjacent to the work area is not necessary but is
recommended in the presence of infants (less than 12 months old), persons having
undergone recent surgery, immune suppressed people, or people with chronic
inflammatory lung diseases (e.g., asthma, hypersensitivity, pneumonitis, and severe
allergies).

Contaminated materials that cannot be cleaned shall be removed from the building
in sealed plastic bags. The outside of the bags shall be cleaned with a damp cloth
and a detergent solution or HEPA vacuumed in the decontamination chamber prior
to their transport to uncontaminated areas of the building. There are no special
requirements for the disposal of moldy materials.

The contained area and decontamination room shall be HEPA vacuumed and
cleaned with a damp cloth and/or mop with a detergent solution and be visibly clean
prior to the removal of isolation barriers.

Air monitoring shall be conducted prior to occupancy to determine if the area is fit to
reoccupy.

6. Level V: Remediation of HVAC Systems
a. A Small Isolated Area of Contamination (<10 square feet) in the HVAC System

1)

2)

3)

5)

6)

7

8)
9)

Remediation can be conducted by regular building maintenance staff. Such persons
shall receive training on proper clean up methods, personal protection, and potential
health hazards. This training can be performed as part of a program to comply with
the requirements of the OSHA Hazard Communication Standard (29 CFR
1910.1200).

Respiratory protection (e.g., N95 disposable respirator), in accordance with the
OSHA respiratory protection standard (29 CFR 1910.134), is recommended. Gloves
and eye protection shall be worn.

The HVAC system shall be shut down prior to any remedial activities.

The work area shall be covered with a plastic sheet(s) and sealed with tape before
remediation, to contain dust/debris.

Dust suppression methods, such as misting (not soaking) surfaces prior to
remediation, are recommended.

Growth supporting materials that are contaminated, such as the paper on the
insulation of interior lined ducts and filters, shall be removed. Other contaminated
materials that cannot be cleaned shall be removed in sealed plastic bags. There are
no special requirements for the disposal of moldy materials.

The work area and areas immediately surrounding the work area shall be HEPA
vacuumed and cleaned with a damp cloth and/or mop and a detergent solution.

All areas shall be left dry and visibly free from contamination and debris.

A variety of biocides are recommended by HVAC manufacturers for use with HVAC
components, such as, cooling coils and condensation pans. HVAC manufacturers
shall be consulted for the products they recommend for use in their systems.

b. Areas of Contamination (>10 square feet) in the HVAC System: A health and safety
professional with experience performing microbial investigations shall be consulted prior to
remediation activities to provide oversight for remediation projects involving more than a
small isolated area in an HVAC system. The following procedures are recommended:

1) Personnel trained in the handling of hazardous materials equipped with:

a) Respiratory protection (e.g., N95 disposable respirator), in accordance with
the OSHA respiratory protection standard (29 CFR 1910.134), is
recommended.

b) Gloves and eye protection

C) Full-face respirators with HEPA cartridges and disposable protective clothing
covering both head and shoes shall be worn if contamination is greater than
30 square feet.

2) The HVAC system shall be shut down prior to any remedial activities.
3) Containment of the affected area:

a) Complete isolation of work area from the other areas of the HVAC system
using plastic sheeting sealed with duct tape.
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b) The use of an exhaust fan with a HEPA filter to generate negative
pressurization.

C) Airlocks and decontamination room if contamination is greater than 30 square
feet.

4) Growth supporting materials that are contaminated, such as the paper on the
insulation of interior lined ducts and filters, shall be removed. Other contaminated
materials that cannot be cleaned should be removed in sealed plastic bags. When a
decontamination chamber is present, the outside of the bags shall be cleaned with a
damp cloth and a detergent solution or HEPA vacuumed prior to their transport to
uncontaminated areas of the building. There are no special requirements for the
disposal of moldy materials.

5) The contained area and decontamination room shall be HEPA vacuumed and
cleaned with a damp cloth and/or mop and a detergent solution prior to the removal
of isolation barriers.

6) All areas shall be left dry and visibly free from contamination and debris.

7 Air monitoring shall be conducted prior to re-occupancy with the HVAC system in
operation to determine if the area(s) served by the system are fit to reoccupy.

8) A variety of biocides are recommended by HVAC manufacturers for use with HVAC
components, such as, cooling coils and condensation pans. HVAC manufacturers
shall be consulted for the products they recommend for use in their systems.

7. Hazard Communication: When fungal growth requiring large-scale remediation is found, the
building owner, management, and/or employer shall notify occupants in the affected area(s) of its
presence. Notification shall include a description of the remedial measures to be taken and a
timetable for completion. Group meetings held before and after remediation with full disclosure of
plans and results can be an effective communication mechanism. Individuals with persistent
health problems that appear to be related to bioaerosol exposure should see their physicians for
a referral to practitioners who are trained in occupational/environmental medicine or related
specialties and are knowledgeable about these types of exposures. Individuals seeking medical
attention shall be provided with a copy of all inspection results and interpretation to give to their
medical practitioners.

END OF SECTION 02 85 00 00
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SECTION 02 87 00 00 - BIRD AND BIRD WASTE ABATEMENT

11

May 2013

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for bird and bird waste
abatement. Products shall be as follows or as approved by the by the ODR or UTHSCSA
consultant. Installation procedures shall be in accordance with the product manufacturer's
recommendations. Demolition and removal of materials shall be as required to support the work.
Summary Of Work
1. Work Included - Conventional Enclosure for Removal of Birds and Bird Waste
a. Seal off penetrations on perimeter walls into the work area (critical barriers) and establish a
decontamination facility for workers.

b. Coordinate activities with the demolition and well capping activities.

2. Work Included - Removal and disposal of birds and bird waste.

a. Establish work area by installing construction barrier tape around removal area.

b. Remove and properly dispose of bulk contamination debris.

C. Mist bird waste and contaminated material with Biocide or the equivalent (i.e. Sanogene,
Oxine, or Envirocon).

d. Remove and properly dispose of contaminated waste material from all building
components.

e. Utilize low pressure washers or scrub brushes to clean all wall surfaces of bird waste.

Quality Criteria

1.

2.

Quialifications for Performance of Work
a. Contractor (or subcontractor engaged to perform the Work of this Section) shall:
1) Be a licensed bird waste abatement contractor in accordance with the Statutes of the
State in which the work is to be performed. Submit notarized documentation
confirming current licensure.
2) Have a record of not less than five years successful experience in bird waste
removal or asbestos removal.
Reference Standards
a. Acknowledge, by the executing of the Contract, awareness and familiarity with the contents
and requirements of the following regulations, codes, and standards, and assume
responsibility for the performance of the Work in strict compliance therewith and for every
instance of failure to comply therewith.
b. Where conflict among requirements or with the Contract Documents exists, the more
stringent requirements shall apply.
1) USEPA Regional National Emissions Standards for Hazardous Air Pollutants
(NESHAPS)
2) U.S. Occupational and Safety and Health Administration (OSHA)
3) U.S. EPA Office of Pesticide and Toxic Substances Guidance Document
4) U.S. Department of Transportation, Hazardous Substances: Final Rule (49 CFR 171
and 172), Federal Register November 21, 1986 and corrected February 17, 1987.
5) Statutes of the State in which the Work is to be Performed: Licensure for Asbestos
Consultants and Contractors.
6) All state, county, and city codes and ordinances as applicable. Make available for
review at the site one copy of EPA, OSHA, and applicable State, County, and City
Regulations governing the Work.
Patent/Copyright Compliance: Contractor shall determine the applicability of any process patents
that may be employed and shall be responsible for the payment of all fees, royalties and licenses
that may be required for the use of any patented or licensed process. Contractor shall hold The
University, Engineer and Testing Laboratory harmless for failure to obtain any licenses and to pay
any applicable fees and royalties.

Product Handling
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1. Deliver all materials in the original packages, containers, or bundles bearing the name of the
manufacturer and the brand name.

2. Store all materials subject to damage off the ground, away from wet or damp surfaces, and under
cover sufficient to prevent damage or contamination.

3. Remove from the premises all damaged or deteriorating materials. Dispose of materials that

become contaminated with waste in accordance with applicable regulatory standards.

E. Worksite Conditions

1. Worker and Visitor Procedures: The Contractor is hereby advised that the birds and bird wastes
have been determined to cause diseases by inhalation and Contractor shall provide workers and
qualified visitors with respirators that, as a minimum, shall meet the requirements of current
applicable OSHA regulations, and protective clothing during preparation of system of enclosures,
prior to commencing, during actual removal, and until final clean-up is completed. Also all
personnel assigned to work on this project shall attend a training/awareness class for the purpose
of explaining the hazards of improperly handling these materials and proper control measures to
take in order to protect themselves.

F. Personnel Protection
1. General
a. Provide respiratory protection in accordance with OSHA regulations 29 CFR 1910-134 and
in accordance with the following paragraphs.

1) Prior to commencement of work, all workers shall be instructed by the Contractor
and shall be knowledgeable in the appropriate procedures of personnel protection
and waste removal.

2) Where respirators with disposable filters are used, provide sufficient filters for
replacement as necessary by the workers, or as required by applicable regulations.

3) Permit no visitors, except for governmental inspectors having jurisdiction, or as
authorized by Engineer or Owner, in the work areas after commencement of waste
disturbance or removal. Provide authorized visitors with suitable respirators.

4) Provide workers with sufficient sets of protective disposable clothing, consisting of
full-body coveralls, head covers, gloves, and foot covers, of sizes to properly fit
individual workers.

5) Provide authorized visitors with a set of suitable protective disposable clothing,
headgear, eye protection, and/or footwear of sizes to properly fit visitors whenever
they are required to enter the work area, to a maximum of six sets per day.

6) Provide, in addition to respirators and protective clothing provided for authorized
visitors, protective clothing and respirators for use by Testing Laboratory's
representative. Furnish protective clothing in as many sets as required for full-time
monitoring by Testing Laboratory.

7) Provide and post the decontamination and work procedures to be followed by

workers.
2. Respiratory Protection Program
a. Maintain a respiratory protection program that contains all the elements of the OSHA
regulations. Provide a copy to the Engineer for approval.
b. Appoint a respiratory protection program administrator, who shall be responsible for the

program, maintaining all documentation, instructing workers and providing fit tests.
Respiratory protection administrator is to be qualified under OSHA requirements and to
have attended and passed, as a minimum, OSHA training institute 2-week course on
respiratory protection or NIOSH course "Occupational Respiratory Protection.” Respiratory
protection program administer is to be on-site daily during abatement activities. All written
programs and directions are to be in English and/or the language of the abatement workers
if they are not fluent in English.

C. The Contractor is advised that the minimum respiratory requirements as called for in this
section and on any drawings/sketches shall be applied unless reported measures indicate
that a lower form of respiratory protection is acceptable according to the appropriate OSHA
regulations and the more strict sections of the specification.

3. Respiratory Protection Requirements
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a. Workers shall be provided with respiratory protection equipment. The respirators are to be
sanitized and maintained in accordance with the manufacturer's specification. Appropriate
respirator selection will be dependent upon the work to be performed and the level of
exposure, as given below.

b. For the clean-up, as a minimum, the use of full-faced air-purifying respirators is required for
all preparation, removal and cleaning work.
C. This specification requires that workers shall wear suitable respiratory protection at all times

whenever a potential for exposure to bird and bird waste exists.

1.2 PRODUCTS

A. Materials

1.

2.

Polyethylene/Plastic sheeting shall be of the thicknesses specified, in sizes to minimize the
frequency of joints. Utilize reinforced plastic sheeting in specified thicknesses on floors.

Tape shall be glass fiber or other type capable of sealing joints of adjacent sheets of plastic and
for attachment of plastic sheet to finished or unfinished surfaces of dissimilar materials under both
dry and wet conditions.

Sodium Hypochlorite ("bleach™)

Impermeable Containers shall be suitable to receive and retain contaminated materials until
disposal at an approved site and shall be labeled in accordance with U.S. DOT 49 CFR 171 and
172, and containers shall be both air- and water-tight. Use a minimum of two types of
impermeable containers: 1) six millimeter-thick (mil) plastic bags sized to fit within the drum; and
2) metal or fiber drums with tightly fitting lids.

Other Materials: Provide all other materials, such as lumber, nails, and hardware, that may be
required to construct and dismantle the decontamination area and the barriers that isolate the
work area(s).

Caulking shall be non-shrinking caulk to be used where insulated pipes continue through areas
such as walls and ceilings. Contractor shall determine and submit proof that caulk proposed for
use is compatible with the temperature conditions of the surfaces to which it is to be applied.

a. Tools And Equipment

1) Water Sprayer - utilize airless or other low pressure sprayer for amended water
application.

2) Air Purifying Equipment (for internal recirculation in the work area) shall be HEPA
Filtration Systems or Electronic Precipitators. Ensure that no internal air movement
system or purification equipment exhausts contaminated air from the work area(s)
outside the work area.

3) Diminished Air Pressure Equipment shall comply with ANSI 29.2-7, local exhaust
ventilation.

4) Scaffolding shall be as required to accomplish the specified work and shall meet all
applicable safety regulations.

5) Transportation - as required for loading, temporary storage, transit, and unloading of
contaminated waste without exposure to persons or property.

13 EXECUTION

A. Procedures

1.

May 2013

All personnel assigned to perform the work shall attend a training/awareness class for the
purpose of explaining the hazards of improperly handling the waste and the proper control
measures to take in order to protect themselves. These work procedures shall be discussed with
each individual followed by the individual acknowledging receipt of this training by completing the
pertinent information on a Hazardous Awareness Training Form

The majority of diseases related to bird waste is related to the inhalation of the airborne dust
released by the waste. All personnel performing removal/decontamination waste shall therefore
wear Powered Air Purifying Respirators (PAPR) equipped with combination Organic Vapor and
High Efficiency Particulate Air (HEPA) filters while handling the waste.

Workers shall wear non-porous gloves and boots during all preparatory and removal operations.

Bird And Bird Waste Abatement
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4. When entering the building, the removal/decontamination personnel shall mist all surfaces having
visible remnants of waste, using a diluted sodium hypochlorite ("bleach") and water solution. This
solution shall be diluted at a ratio of 10 parts water to 1 part bleach for a 10 to 1 ration (10:1). The
waste shall be continuously misted during occupancy in order to keep airborne dust emissions
from the waste to a minimurn.

5. Remove all birds from the building and seal all openings into the building. The main purpose of
this is to eliminate the availability for future bird access into the building. The openings may be
temporarily sealed or closed up in many ways, including boarding up windows/doors, polyethylene
sheeting, or other convenient and cost effective means. It is not the intention of this task to
complete seal the building airtight.

6. Designate an area of the facility for the purpose of storing the waste prior to loading for
transportation to the appropriate landfill. The area designated shall have easy access to the door
which will be utilized as the waste load-out.

END OF SECTION 02 87 00 00
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Task Specification Specification Description

02 89 00 00 0122 16 00 No Specification Required

02 89 00 00 02833313 Removal And Disposal Of Lead-Containing Paint

May 2013
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SECTION 03 01 30 71 - REHABILITATION OF CAST-IN-PLACE CONCRETE

1.1 GENERAL
A. Description Of Work

1. This specification covers the furnishing and installation of materials for concrete rehabilitation.
Products shall be as follows or as approved by The University. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

B. Summary

1. This Section includes the following:

a. Removal of deteriorated concrete and reinforcement and subsequent replacement and
patching.

b. Floor joint repair.

C. Epoxy crack injection.

d. Corrosion-inhibiting treatment.

e. Polymer overlays.

f. Polymer sealers.

g. Steel structural reinforcement.

h. Composite structural reinforcement.

C. Submittals

1. Product Data: For each type of product indicated. Include material descriptions, chemical
composition, physical properties, test data, and mixing, preparation, and application instructions.

2. Formwork and Shoring Drawings: Prepared by or under the supervision of a qualified
professional engineer detailing formwork and temporary shoring and supports. Include schedule
and sequence for erection and removal relative to removal of deteriorated concrete and
reinforcement and subsequent repair and reinforcement.

3. Samples: Cured Samples of overlay and patching materials.

4. Rehabilitation Program: For each phase of rehabilitation process, including protection of
surrounding materials and Project site during operations. Describe in detail materials, methods,
equipment, and sequence of operations to be used for each phase of the Work.

a. If alternative materials and methods to those indicated are proposed for any phase of
rehabilitation work, submit substitution request and provide a written description of
proposed materials and methods, including evidence of successful use on other
comparable projects, and a testing program to demonstrate their effectiveness for this
Project.

D. Delivery, Storage, And Handling

1. Deliver materials to Project site in manufacturer's original and unopened containers, labeled with
type and name of products and manufacturers.

2. Comply with manufacturer's written instructions for minimum and maximum temperature
requirements and other conditions for storage.

3. Store cementitious materials off the ground, under cover, and in a dry location.

4, Store aggregates, covered and in a dry location, where grading and other required characteristics
can be maintained and contamination avoided.

E. Project Conditions

1. Environmental Limitations for Epoxies: Do not apply when air and substrate temperatures are
outside limits permitted by manufacturer. During hot weather, cool epoxy components before
mixing, store mixed products in shade, and cool unused mixed products to retard setting. Do not
apply to wet substrates unless approved by manufacturer.
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1.2

a. Use only Class A epoxies when substrate temperatures are below or are expected to go
below 40 deg F (5 deg C) within 8 hours.

b. Use only Class A or B epoxies when substrate temperatures are below or are expected to
go below 60 deg F (16 deg C) within 8 hours.

C. Use only Class C epoxies when substrate temperatures are above and are expected to

stay above 60 deg F (16 deg C) for 8 hours.

2. Cold-Weather Requirements for Cementitious Materials:

a. Do not apply unless air temperature is above 40 deg F (5 deg C) and will remain so for at
least 48 hours after completion of Work.

OR

Comply with the following procedures:

1) When air temperature is below 40 degF (5 degC), heat patching material
ingredients and existing concrete to produce temperatures between 40 and 90 deg F
(5 and 32 deg C).

2) When mean daily air temperature is between 25 and 40 deg F (minus 4 and plus 5
deg C), cover completed Work with weather-resistant insulating blankets for 48
hours after repair or provide enclosure and heat to maintain temperatures above 32
deg F (0 deg C) within the enclosure for 48 hours after repair.

3) When mean daily air temperature is below 25 deg F (minus 4 deg C), provide
enclosure and heat to maintain temperatures above 32 deg F (0 deg C) within the
enclosure for 48 hours after repair.

3. Hot-Weather Requirements for Cementitious Materials: Protect repair work when temperature
and humidity conditions produce excessive evaporation of water from patching materials.
Provide artificial shade and wind breaks, and use cooled materials as required. Do not apply to
substrates with temperatures of 90 deg F (32 deg C) and above.

4. Environmental Limitations for High-Molecular-Weight Methacrylate Sealers: Do not apply when
concrete surface temperature is below 55 deg F (13 deg C) or above 75 deg F (24 deg C) OR 90
deg F (32 deg C), as directed. Apply only to dry substrates OR substrates that have been dry for
at least 72 hours.

PRODUCTS

Bonding Agents

1.

Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent: Product that consists of water-
insensitive epoxy adhesive, portland cement, and water-based solution of corrosion-inhibiting
chemicals that forms a protective film on steel reinforcement.

Epoxy Bonding Agent: ASTM C 881/C 881M, Type Il OR V, as directed.

a. Thin Film Open Time: Not less than two OR six OR 24, as directed, hours.

Latex Bonding Agent: ASTM C 1059, Typel OR Il OR Il at exterior locations and where
indicated, Type | at other locations, as directed.

Mortar Scrub-Coat: 1 part portland cement complying with ASTM C 150, Type |, IlI, or Il and
1 part fine aggregate complying with ASTM C 144, except 100 percent passing a No. 16 (1.18-
mm) sieve.

Patching Mortar

1. Patching Mortar, General:

a. Overhead Patching Mortar: For overhead repairs, use patching mortar recommended by
manufacturer for overhead use and as specified in this Article.

b. Coarse Aggregate for Adding to Patching Mortar: Washed aggregate complying with
ASTM C 33, Size No.8, Class5S. Add only as permitted by patching mortar
manufacturer.

2. Job-Mixed Patching Mortar: 1 part portland cement complying with ASTM C 150, Type |, II, or IlI
and 2-1/2 parts fine aggregate complying with ASTM C 144, except 100 percent passing a No. 16
(1.18-mm) sieve.

3. Cementitious Patching Mortar: Packaged, dry mix complying with ASTM C 928.
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4, Polymer-Modified, Cementitious Patching Mortar: Packaged, dry mix complying with
ASTM C 928, that contains a non-redispersible latex additive as either a dry powder or a separate
liquid that is added during mixing.

5. Polymer-Modified, Silica-Fume-Enhanced, Cementitious Patching Mortar: Packaged, dry mix
complying with ASTM C 928, that contains silica fume complying with ASTM C 1240 and a non-
redispersible latex additive as either a dry powder or a separate liquid that is added during
mixing.

C. Concrete

1. Concrete Materials and Admixtures: Comply with Division 03 Section "Cast-in-place Concrete".

2. Steel and Fiber Reinforcement and Reinforcement Accessories: Comply with Division 03 Section
"Cast-in-place Concrete".

3. Form-Facing Materials: Comply with Division 03 Section "Cast-in-place Concrete".

4, Shotcrete: Comply with Division 03 Section "Shotcrete”.

5. Preplaced Aggregate: Washed aggregate complying with ASTM C 33, Class 5S, with 95 to 100
percent passing a 1-1/2-inch (37.5-mm) sieve, 40 to 80 percent passing a 1-inch (25-mm) sieve,
20 to 45 percent passing a 3/4-inch (19-mm) sieve, 0 to 10 percent passing a 1/2-inch (12.5-mm)
sieve, and 0 to 2 percent passing a 3/8-inch ((9.5-mm)) sieve OR 100 percent passing a 1-1/2-
inch (37.5-mm) sieve, 95 to 100 percent passing a 1l-inch (25-mm) sieve, 40 to 80 percent
passing a 3/4-inch (19-mm) sieve, 0 to 15 percent passing a 1/2-inch (12.5-mm) sieve, and 0 to 2
percent passing a 3/8-inch (9.5-mm) sieve, as directed.

6. Fine Aggregate for Grout Used with Preplaced Aggregate: Fine aggregate complying with
ASTM C 33, but with 100 percent passing a No. 8 (2.36-mm) sieve, 95 to 100 percent passing a
No. 16 (1.18-mm) sieve, 55 to 80 percent passing a No. 30 (0.6-mm) sieve, 30 to 55 percent
passing a No. 50 (0.3-mm) sieve, 10 to 30 percent passing a No. 100 (0.15-mm) sieve, 0 to 10
percent passing a No. 200 (0.075-mm) sieve, and having a fineness modulus of 1.30 to 2.10.

7. Grout Fluidifier for Grout Used with Preplaced Aggregate: ASTM C 937.

8. Portland Cement for Grout Used with Preplaced Aggregate: ASTM C 150.

9. Pozzolans for Grout Used with Preplaced Aggregate: ASTM C 618.

D. Miscellaneous Materials

1. Epoxy Joint Filler: 2-component, semirigid, 100 percent solids, epoxy resin with a Type A Shore
durometer hardness of at least 80 per ASTM D 2240.

2. Polyurea Joint Filler: 2-component, semirigid, 100 percent solids, polyurea resin with a Type A
Shore durometer hardness of at least 80 per ASTM D 2240.

3. Epoxy Crack Injection Adhesive: ASTM C 881/C 881M, Type | OR |V, as directed, Grade 1,
except for gel time OR solvent free, as directed.

4. Capping Adhesive: Product manufactured for use with crack injection adhesive by same
manufacturer.

5. Corrosion-Inhibiting Treatment Materials: Water-based solution of alkaline corrosion-inhibiting
chemicals that penetrates concrete by diffusion and forms a protective film on steel
reinforcement.

6. Polymer Overlay: Epoxy adhesive complying with ASTM C 881/C 881M, Type lIl.

7. Aggregate for Use with Polymer Overlay: Oven-dried, washed silica sand complying with
ACI 503.3.

8. Polymer Sealer: Low-viscosity epoxy or high-molecular-weight methacrylate penetrating sealer
recommended by manufacturer for application to exterior concrete traffic surfaces.

9. Methylmethacrylate Sealer/Brighteners: Clear low-viscosity sealer recommended by
manufacturer for sealing exterior exposed-aggregate concrete, and formulated to bring out color
of aggregates and give concrete a wet look.

10. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

a. After fabricating, prepare surfaces to comply with SSPC-SP 6/NACE No. 3, "Commercial
Blast Cleaning."

b. For minimum protection to steel after preparation, apply one coat of lead- and chromate-
free, modified-alkyd primer complying with MPI#76 and one coat of alkyd-gloss enamel
complying with MPI#96.
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1.3

11.

12.

13.

Mixes

wn

C. After preparation, apply two-coat high-performance coating system consisting of organic
zinc-rich primer, complying with SSPC-Paint 20 or SSPC-Paint 29 and topcoat of high-
build, urethane or epoxy coating recommended by manufacturer for application over
specified zinc-rich primer. Comply with coating manufacturer's written directions and with
requirements in SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and
Maintenance Painting of Steel," for shop painting.

Bolts, Nuts, and Washers: Carbon steel; ASTM A 307, Grade A (ASTM F 568M, Property

Class 4.6), for bolts; ASTM A563 (ASTM A 563M), Grade A, for nuts; and ASTM F 436

(ASTM F 436M) for washers; hot-dip or mechanically zinc coated.

Postinstalled Anchors: Chemical or expansion anchors, made from stainless-steel components

complying with ASTM F 593 and ASTM F 594, Alloy Groupl or 2 (ASTMF 738M and

ASTM F 836M, Alloy Group Al or A4) for bolts and nuts; ASTM A 666 or ASTM A 276, Type 304

or 316, for anchors, with capability to sustain, without failure, a load equal to four times the load

imposed, as determined by testing per ASTM E 488, conducted by a qualified independent
testing agency.

Composite Structural Reinforcement: Manufacturer's system consisting of carbon OR glass, as

directed,-fiber reinforcement in the form of preimpregnated sheets or tow sheet with field-applied

saturant, and epoxy primers, fillers, adhesives, saturants, and topcoats, designed for use as
external structural reinforcement for concrete.

Mix products, in clean containers, according to manufacturer's written instructions.

a. Add clean silica sand and coarse aggregates to products only as recommended by
manufacturer.

b. Do not add water, thinners, or additives unless recommended by manufacturer.

C. When practical, use manufacturer's premeasured packages to ensure that materials are
mixed in proper proportions. When premeasured packages are not used, measure
ingredients using graduated measuring containers; do not estimate quantities or use
shovel or trowel as unit of measure.

d. Do not mix more materials than can be used within recommended open time. Discard
materials that have begun to set.

Mortar Scrub-Coat: Mix with enough water to provide consistency of thick cream.

Dry-Pack Mortar: Mix with just enough liquid to form damp cohesive mixture that can be

squeezed by hand into a ball but is not plastic.

Concrete: Comply with Division 03 Section "Cast-in-place Concrete".

Shotcrete: Comply with Division 03 Section "Shotcrete".

Grout for Use with Preplaced Aggregate: Proportion according to ASTM C 938. Add grout

fluidifier to mixing water followed by cementitious materials and then fine aggregate.

EXECUTION

Examination

1.

2.

Notify The University seven days in advance of dates when areas of deteriorated or delaminated
concrete and deteriorated reinforcing bars will be located.

Locate areas of deteriorated or delaminated concrete using hammer or chain drag sounding and
mark boundaries. Mark areas for removal by simplifying and squaring off boundaries. At
columns and walls make boundaries level and plumb, unless otherwise indicated.

Locate at least three reinforcing bars using a pachometer, and drill test holes to determine depth
of cover. Calibrate pachometer, using depth of cover measurements, and verify depth of cover in
removal areas using pachometer.

Preparation

1.

Protect people, motor vehicles, equipment, surrounding construction, Project site, plants, and

surrounding buildings from injury resulting from concrete rehabilitation work.

a. Erect and maintain temporary protective covers over pedestrian walkways and at points of
entrance and exit for people and vehicles, unless such areas are made inaccessible during
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the course of concrete rehabilitation work. Construct covers of tightly fitted, 3/4-inch (19-
mm) exterior-grade plywood supported at 16 inches (405 mm) o.c. and covered with
asphalt roll roofing.

b. Protect adjacent equipment and surfaces by covering them with heavy polyethylene film
and waterproof masking tape or a liquid strippable masking agent. If practical, remove
items, store, and reinstall after potentially damaging operations are complete.

C. Neutralize and collect alkaline and acid wastes according to requirements of authorities
having jurisdiction, and dispose of by legal means off Owner's property.
d. Dispose of runoff from wet operations by legal means and in a manner that prevents soil

erosion, undermining of paving and foundations, damage to landscaping, and water
penetration into building interiors.
e. Collect runoff from wet operations and dispose of by legal means off Owner's property.
Shoring: Install temporary supports before beginning concrete removal.
Concrete Removal:

a. Saw-cut perimeter of areas indicated for removal to a depth of at least 1/2 inch (13 mm).
Make cuts perpendicular to concrete surfaces and no deeper than cover on reinforcement.

b. Remove deteriorated and delaminated concrete by breaking up and dislodging from
reinforcement.

C. Remove additional concrete, if necessary, to provide a depth of removal of at least 1/2 inch
(13 mm) over entire removal area.

d. Where half or more of the perimeter of reinforcing bar is exposed, bond between

reinforcing bar and surrounding concrete is broken, or reinforcing bar is corroded, remove
concrete from entire perimeter of bar and to provide at least a 3/4-inch (19-mm) clearance

around bar.

e. Test areas where concrete has been removed by tapping with hammer, and remove
additional concrete until unsound and disbonded concrete is completely removed.

f. Provide fractured aggregate surfaces with a profile of at least 1/8 inch (3 mm) that are

approximately perpendicular or parallel to original concrete surfaces. At columns and
walls, make top and bottom surfaces level, unless otherwise directed.

g. Thoroughly clean removal areas of loose concrete, dust, and debris.

Reinforcing Bar Preparation: Remove loose and flaking rust from reinforcing bars by high-

pressure water cleaning OR abrasive blast cleaning OR needle scaling OR wire brushing, as

directed, until only tightly bonded light rust remains.

a. Where section loss of reinforcing bar is more than 25 percent, or 20 percent in 2 or more
adjacent bars, cut bars and remove and replace. Remove additional concrete as
necessary to provide at least 3/4-inch (19-mm) clearance at existing and replacement bars.
Splice replacement bars to existing bars according to ACI 318 (ACI 318M), by lapping,
welding, or using mechanical couplings.

Preparation of Floor Joints for Repair: Saw-cut joints full width to edges and depth of spalls, but

not less than 3/4 inch (19 mm) OR 1 inch (25 mm) OR 2 inches (50 mm), as directed, deep.

Clean out debris and loose concrete; vacuum or blow clear with compressed air.

Surface Preparation for Corrosion-Inhibiting Treatment: Clean concrete by low-pressure water

cleaning OR detergent scrubbing OR sand blasting, as directed, to remove dirt, oils, films, and

other materials detrimental to treatment application. Allow surface to dry before applying
corrosion-inhibiting treatment.

Surface Preparation for Overlays: Remove delaminated material and deteriorated concrete

surface material. Roughen surface of concrete by sand blasting OR shot blasting OR scarifying

OR needle scaling OR high-pressure water jetting OR scabbling OR flame blasting OR milling, as

directed, to produce a surface profile matching CSP3 OR 4 OR50R 6 OR7OR80OR 9, as

directed, per ICRI 03732. Sweep and vacuum roughened surface to remove debris followed by
low-pressure water cleaning.

Surface Preparation for Sealers: Clean concrete by shot blasting OR low-pressure water

cleaning OR detergent scrubbing, as directed, to remove dirt, oils, films, and other materials

detrimental to sealer application.

Surface Preparation for Sealers: Acid etch surface of concrete to produce a surface profile

matching CSP 1 per ICRI 03732. Prepare surface for acid etching by detergent scrubbing to

remove oils and films that may prevent acid penetration.
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10.

Remove excess acid solution, reaction products, and debris by squeegeeing or vacuuming.
Scrub surface with an alkaline detergent, rinse, and squeegee or vacuum.

Check acidity of surface with pH test paper and continue rinsing until pH is acceptable.
When pH is acceptable and surface is clean, vacuum dry.

Surface Preparation for Composite Structural Reinforcement: Remove delaminated material and
deteriorated concrete surface material. Clean concrete where reinforcement and epoxy patching
mortar is to be applied by low-pressure water cleaning OR detergent scrubbing, as directed, to
remove dirt, oils, films, and other materials detrimental to epoxy application. Roughen surface of
concrete by sand blasting.

cooyp

C. Application

1.

2.

General: Comply with manufacturer's written instructions and recommendations for application of

products, including surface preparation.

Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent. Apply to reinforcing bars and

concrete by stiff brush or hopper spray according to manufacturer's written instructions. Apply to

reinforcing bars in two coats, allowing first coat to dry two to three hours before applying second
coat. Allow to dry before placing patching mortar or concrete.

Epoxy Bonding Agent: Apply to reinforcing bars and concrete by brush, roller, or spray according

to manufacturer's written instructions, leaving no pinholes or other uncoated areas. Apply to

reinforcing bars in at least two coats, allowing first coat to dry before applying second coat. Apply
patching mortar or concrete while epoxy is still tacky. If epoxy dries, recoat before placing
patching mortar or concrete.

Latex Bonding Agent, Type ll: Mix with portland cement and scrub into concrete surface

according to manufacturer's written instructions. Apply patching mortar or concrete while bonding

agent is still wet. If bonding agent dries, recoat before placing patching mortar or concrete.

Latex Bonding Agent, Type I: Apply to concrete by brush roller or spray. Allow to dry before

placing patching mortar or concrete.

Mortar Scrub-Coat: Dampen repair area and surrounding concrete 6 inches (150 mm) beyond

repair area. Remove standing water and apply scrub-coat with a brush, scrubbing it into surface

and thoroughly coating repair area. If scrub-coat dries, recoat before applying patching mortar or
concrete.

Patching Mortar: Unless otherwise recommended by manufacturer, apply as follows:

a. Wet substrate thoroughly and then remove standing water. Scrub a slurry of neat patching
mortar mixed with latex bonding agent into substrate, filling pores and voids.

b. Place patching mortar by troweling toward edges of patch to force intimate contact with
edge surfaces. For large patches, fill edges first and then work toward center, always
troweling toward edges of patch. At fully exposed reinforcing bars, force patching mortar to
fill space behind bars by compacting with trowel from sides of bars.

C. For vertical patching, place material in lifts of not more than 1 inch (25 mm) OR 1-1/2
inches (38 mm) OR 2 inches (50 mm) OR 3 inches (75 mm), as directed, nor less than 1/8
inch (3 mm) OR 1/4 inch (6 mm), as directed. Do not feather edge.

d. For overhead patching, place material in lifts of not more than 1 inch (25 mm) OR 1-1/2
inches (38 mm) OR 2 inches (50 mm), as directed, nor less than 1/8 inch (3 mm) OR 1/4
inch (6 mm), as directed. Do not feather edge.

e. After each lift is placed, consolidate material and screed surface.

Where multiple lifts are used, score surface of lifts to provide a rough surface for

application of subsequent lifts. Allow each lift to reach final set before placing subsequent

lifts.

g. Allow surfaces of lifts that are to remain exposed to become firm and then finish to a
smooth OR rough, as directed, surface with a wood or sponge float OR broom or burlap
drag, as directed.

h. Wet-cure cementitious patching materials, including polymer-modified, cementitious
patching materials, for not less than seven days by water-fog spray or water-saturated
absorptive cover.

Dry-Pack Mortar: Use for deep cavities and where indicated. Unless otherwise recommended by

manufacturer, apply as follows:

a. Provide forms where necessary to confine patch to required shape.

—h
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e.

Wet substrate and forms thoroughly and then remove standing water.

Place dry-pack mortar into cavity by hand, and compact into place with a hardwood drive
stick and mallet or hammer. Do not place more material at a time than can be properly
compacted. Continue placing and compacting until patch is approximately level with
surrounding surface.

After cavity is filled and patch is compacted, trowel surface to match profile and finish of
surrounding concrete. A thin coat of patching mortar may be troweled into the surface of
patch to help obtain required finish.

Wet-cure patch for not less than seven days by water-fog spray or water-saturated
absorptive cover.

9. Concrete: Place according to Division 03 Section "Cast-in-place Concrete" and as follows:

a. Apply epoxy-modified, cementitious bonding and anticorrosion agent OR epoxy bonding
agent, as directed, to reinforcement and concrete substrate.

b. Apply latex bonding agent OR Type I, latex bonding agent OR mortar scrub-coat, as
directed, to concrete substrate.

C. Use vibrators to consolidate concrete as it is placed.

d. At unformed surfaces, screed concrete to produce a surface that when finished with
patching mortar will match required profile and surrounding concrete.

e. Where indicated place concrete by form and pump method.

1) Design and construct forms to resist pumping pressure in addition to weight of wet
concrete. Seal joints and seams in forms and junctions of forms with existing
concrete.

2) Pump concrete into place, releasing air from forms as concrete is introduced. When
formed space is full, close air vents and pressurize to 14 psi (96 kPa).

f. Wet-cure concrete for not less than seven days by leaving forms in place or keeping
surfaces continuously wet by water-fog spray or water-saturated absorptive cover.

g. Fill placement cavities with dry-pack mortar and repair voids with patching mortar. Finish
to match surrounding concrete.

10. Shotcrete: Place according to Division 03 Section "Shotcrete" and as follows:

a. Apply epoxy-modified, cementitious bonding and anticorrosion agent OR epoxy bonding
agent, as directed, to reinforcement and concrete substrate.

b. Apply latex bonding agent OR Type |, latex bonding agent OR mortar scrub-coat, as
directed, to concrete substrate.

C. Screed and finish shotcrete to produce a surface matching required profile and surrounding
concrete.

11. Grouted Preplaced Aggregate Concrete: Use for column and wall repairs OR where indicated, as
directed. Place as follows:

a. Design and construct forms to resist pumping pressure in addition to weight of wet grout.
Seal joints and seams in forms and junctions of forms with existing concrete.

b. Apply epoxy-modified, cementitious bonding and anticorrosion agent OR epoxy bonding
agent, as directed, to reinforcement and concrete substrate.

C. Place aggregate in forms, consolidating aggregate as it is placed. Pack aggregate into
upper areas of forms to achieve intimate contact with concrete surfaces.

d. Fill forms with water to thoroughly dampen aggregate and substrates. Drain water from
forms before placing grout.

e. Pump grout into place at bottom of preplaced aggregate, forcing grout upward. Release air
from forms at top as grout is introduced. When formed space is full and grout flows from
air vents, close vents and pressurize to 14 psi (96 kPa).

f. Wet-cure concrete for not less than seven days by leaving forms in place or keeping
surfaces continuously wet by water-fog spray or water-saturated absorptive cover.

g. Repair voids with patching mortar and finish to match surrounding concrete.

12.  Joint Filler: Install in nonmoving floor joints where indicated.

a. Install filler to a depth of at least 3/4 inch (19 mm) OR 1 inch (25 mm) OR 2 inches (50
mm), as directed. Use fine silica sand no more than 1/4 inch (6 mm) deep to close base
of joint. Do not use sealant backer rods or compressible fillers below joint filler.

b. Install filler so that when cured, it is flush at top surface of adjacent concrete. If necessary,
overfill joint and remove excess when filler has cured.
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13.

14.

15.

16.

17.

18.

19.

Epoxy Crack Injection: Comply with manufacturer's written instructions and the following:

a. Clean areas to receive capping adhesive of oil, dirt, and other substances that would
interfere with bond, and clean cracks with oil-free compressed air or low-pressure water to
remove loose particles.

b. Place injection ports as recommended by epoxy manufacturer, spacing no farther apart
than thickness of member being injected. Seal injection ports in place with capping
adhesive.

C. Seal cracks at exposed surfaces with a ribbon of capping adhesive at least 1/4 inch (6 mm)
thick by 1 inch (25 mm) wider than crack.

d. Inject cracks wider than 0.003 inch (0.075 mm) to a depth of 8 inches (200 mm) or to a
width of less than 0.003 inch (0.075 mm), whichever is less.

e. Inject epoxy adhesive, beginning at widest part of crack and working toward narrower

parts. Inject adhesive into ports to refusal, capping adjacent ports when they extrude
epoxy. Cap injected ports and inject through adjacent ports until crack is filled.
f. After epoxy adhesive has set, remove injection ports and grind surfaces smooth.
Corrosion-Inhibiting Treatment:  Apply by brush, roller, or airless spray in two coats at
manufacturer's recommended application rate. Remove film of excess treatment by high-
pressure washing before patching treated concrete or applying a sealer or overlay.
Polymer Overlay: Apply according to ACI 503.3.
a. Apply to traffic-bearing surfaces, including parking areas and walks.
Polymer Sealer: Apply by brush, roller, or airless spray at manufacturer's recommended
application rate.
a. Apply to traffic-bearing surfaces, including parking areas and walks.
Methylmethacrylate Sealer/Brighteners: Apply by brush, roller, or airless spray at manufacturer's
recommended application rate.
a. Apply to exterior concrete surfaces that are exposed to view, excluding traffic-bearing
surfaces.
Composite Structural Reinforcement Using Preimpregnated Fiber Sheet: Unless otherwise
recommended by manufacturer, apply as follows:

a. Patch surface defects with epoxy mortar and allow to set before beginning reinforcement
application.

b. Apply epoxy adhesive to a thickness of 1/16 inch (1.6 mm) to prepared concrete surfaces
in areas where composite structural reinforcement will be applied.

C. Clean preimpregnated fiber sheet with acetone or other suitable solvent, and apply epoxy
adhesive to a thickness of 1/16 inch (1.6 mm).

d. Apply adhesive-coated fiber sheet to adhesive-coated concrete within open time of epoxy

adhesive, and roll with a hard rubber roller until fiber sheet is fully embedded in adhesive,
air pockets are removed, and adhesive is forced out from beneath fiber sheet at edges.
e. Apply additional layers as indicated using same procedure.
Composite Structural Reinforcement Using Fiber Tow Sheet and Saturant: Unless otherwise
recommended by manufacturer, apply as follows:

a. Apply epoxy primer using brush or short nap roller to prepared concrete surfaces in areas
where composite structural reinforcement will be applied.

b. After primer has set, patch surface defects with epoxy filler and allow to set before
beginning reinforcement application.

C. Apply epoxy saturant to fiber tow sheet or primed and patched surface with 3/8-inch- (10-

mm-) nap roller. Apply fiber tow sheet to primed and patched surface while saturant is still
wet, using pressure roller to remove air pockets. Remove paper backing from fiber tow
sheet and apply additional epoxy as needed to fully saturate tow sheet.

d. Apply additional layers as indicated, fully saturating each with epoxy.

e. After saturant has cured, apply protective topcoat by brush, roller or spray.

D. Field Quality Control

1. Testing Agency: Engage a qualified testing agency to sample materials and perform tests as
follows:
a. Patching Mortar, Packaged Mixes: <Insert number> randomly selected samples tested
according to ASTM C 928.
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Patching Mortar, Field Mixed: <Insert number> randomly selected samples tested for

compressive strength according to ASTM C 109/C 109M.

Concrete: As specified in Division 03 Section "Cast-in-place Concrete".

Shotcrete: As specified in Division 03 Section "Shotcrete".

Grouted Preplaced Aggregate: Tested for compressive strength of grout according to

ASTM C 942.

1) Testing Frequency: One sample for each 25 cu. yd. (19 cu. m) of grout or fraction
thereof, but not less than one sample for each day's work.

Joint Filler: Core drilled samples to verify proper installation.

1) Testing Frequency: One sample for each 100 feet (30 m) of joint filled.

2) Where samples are taken, fill holes with joint filler.

Epoxy Crack Injection: Core drilled samples to verify proper installation.

1) Testing Frequency: 3 samples from mockup and 1 sample for each 100 feet (30 m)
of crack injected.

2) Where samples are taken, fill holes with epoxy mortar.

END OF SECTION 0301 3071
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Task Specification Specification Description
03 0500 00 03 30 00 00 Cast-In-Place Concrete
03111300 03 30 00 00 Cast-In-Place Concrete
031116 00 03 30 00 00 Cast-In-Place Concrete
03112300 03 30 00 00 Cast-In-Place Concrete
03151313 03 30 00 00 Cast-In-Place Concrete
03151316 03 300000 Cast-In-Place Concrete
031516 00 03 30 00 00 Cast-In-Place Concrete
03211100 03 30 00 00 Cast-In-Place Concrete
03221100 03 30 00 00 Cast-In-Place Concrete
03222300 03 30 00 00 Cast-In-Place Concrete
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SECTION 03 30 00 00 - CAST-IN-PLACE CONCRETE

11 GENERAL
A. Description Of Work
1. This specification covers the furnishing and installation of materials for cast-in-place concrete.
Installation procedures shall be in accordance with the product manufacturer's recommendations.
Demolition and removal of materials shall be as required to support the work.
B. Summary
1. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete
materials, mixture design, placement procedures, and finishes, for the following:
a. Footings.
b. Foundation walls.
C. Slabs-on-grade.
d. Suspended slabs.
e. Concrete toppings.
f. Building frame members.
g. Building walls.
C. Definitions
1. Cementitious Materials: Portland cement alone or in combination with one or more of the
following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements.
D. Submittals
1. Product Data: For each type of product indicated.
2. Design Mixtures: For each concrete mixture.
3. Shop Drawings: For steel reinforcement and formwork. Material test reports OR certificates, as
directed.
E. Quality Assurance
1. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products
and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
a. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."
2. Testing Agency Qualifications: An independent agency, acceptable to authorities having
jurisdiction, as directed, qualified according to ASTM C 1077 and ASTM E 329 for testing
indicated, as documented according to ASTM E 548.
3. ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:
a. ACI 301, "Specification for Structural Concrete," Sections 1 through 5 OR Sections 1
through 5 and Section 7, "Lightweight Concrete", as directed.
b. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."
4. Concrete Testing Service: Engage a qualified independent testing agency to perform material
evaluation tests and to design concrete mixtures.
5. Preinstallation Conference: Conduct conference at Project site.
F. Delivery, Storage, And Handling
1. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and
damage. Avoid damaging coatings on steel reinforcement, as directed.
2. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other
contaminants.
May 2013 Cast-In-Place Concrete
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1.2 PRODUCTS
A. Form-Facing Materials

1. Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

2. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material.
Provide lumber dressed on at least two edges and one side for tight fit.

3. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic,
paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not exceeding
specified formwork surface class. Provide units with sufficient wall thickness to resist plastic
concrete loads without detrimental deformation.

4, Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic
concrete loads without detrimental deformation.

5. Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally sufficient
to support weight of plastic concrete and other superimposed loads.

6. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum.

7. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.

8. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain,
or adversely affect concrete surfaces and will not impair subsequent treatments of concrete
surfaces.

a. Formulate form-release agent with rust inhibitor for steel form-facing materials.
9. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form

ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of
concrete on removal.

a. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the plane of
exposed concrete surface.

b. Furnish ties that, when removed, will leave holes no larger than 1 inch (25 mm) in diameter
in concrete surface.

C. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or

waterproofing.

B. Steel Reinforcement

1. Recycled Content of Steel Products: Provide products with an average recycled content of steel
products so postconsumer recycled content plus one-half of preconsumer recycled content is not
less than 25 OR 60, as directed, percent.

2. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

3. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.

4, Galvanized Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420) OR
ASTM A 706/A 706M, as directed, deformed bars, ASTM A 767/A 767M, Class| OR Il, as
directed, zinc coated after fabrication and bending.

5. Epoxy-Coated Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420) OR
ASTM A 706/A 706M, as directed, deformed bars, ASTM A 775/A 775M OR
ASTM A 934/A 934M, as directed, epoxy coated, with less than 2 percent damaged coating in
each 12-inch (300-mm) bar length.

6. Stainless-Steel Reinforcing Bars: ASTM A 955/A 955M, Grade 60 (Grade 420), Type 304 OR
316L, as directed, deformed.

7. Steel Bar Mats: ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60
(Grade 420) OR ASTM A 706/A 706M, as directed, deformed bars, assembled with clips.

8. Plain-Steel Wire: ASTM A 82, as drawn OR galvanized, as directed.

9. Deformed-Steel Wire: ASTM A 496.

10. Epoxy-Coated Wire: ASTM A 884/A 884M, Class A, Type 1 coated, as-drawn, plain-steel-wire
OR deformed-steel wire, as directed, with less than 2 percent damaged coating in each 12-inch
(300-mm) wire length.

11. Plain-Steel Welded Wire Reinforcement: ASTM A 185, plain, fabricated from as-drawn steel wire
into flat sheets.

12. Deformed-Steel Welded Wire Reinforcement: ASTM A 497, flat sheet.

Cast-In-Place Concrete May 2013
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13.

14.

Galvanized-Steel Welded Wire Reinforcement: ASTM A 185, plain, fabricated from galvanized
steel wire into flat sheets.

Epoxy-Coated Welded Wire Reinforcement: ASTM A 884/A 884M, Class A coated, Type 1, plain
OR deformed, as directed, steel.

C. Reinforcement Accessories

1. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars, cut bars true to
length with ends square and free of burrs.

2. Epoxy-Coated Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars,
ASTM A 775/A 775M epoxy coated.

3. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating on
reinforcement and complying with ASTM A 775/A 775M.

4. Zinc Repair Material: ASTM A 780, zinc-based solder, paint containing zinc dust, or sprayed
zinc.

5. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater
compressive strength than concrete and as follows:

a. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use
CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.
b. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire
bar supports.
C. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar
supports.
D. Concrete Materials

1. Cementitious Material: Use the following cementitious materials, of the same type, brand, and
source, throughout Project:

a. Portland Cement: ASTM C 150, Type | OR Il OR I/l OR 1lll OR V, as directed, gray OR
white, as directed. Supplement with the following:
1) Fly Ash: ASTM C 618, Class C OR F, as directed.
2) Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

b. Blended Hydraulic Cement: ASTM C 595, Type IS, portland blast-furnace slag OR IP,
portland-pozzolan OR | (PM), pozzolan-modified portland OR | (SM), slag-modified
Portland, as directed, cement.

2. Silica Fume: ASTM C 1240, amorphous silica.

3. Normal-Weight Aggregates: ASTM C 33, graded, 1-1/2-inch (38-mm) OR 1-inch (25-mm) OR
3/4-inch (19-mm), as directed, nominal maximum coarse-aggregate size.

a. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

4, Lightweight Aggregate: ASTM C 330, 1-inch (25-mm) OR 3/4-inch (19-mm) OR 1/2-inch (13-mm)
OR 3/8-inch (10-mm), as directed, nominal maximum aggregate size.

5. Water: ASTM C 94/C 94M and potable, as directed.

E. Admixtures

1. Air-Entraining Admixture: ASTM C 260.

2. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other
admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in
hardened concrete. Do not use calcium chloride or admixtures containing calcium chloride.

a. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

b. Retarding Admixture: ASTM C 494/C 494M, Type B.

C. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

d. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

e. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
f. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type Il.

3. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor or
mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing
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chloride reactions with steel reinforcement in concrete and complying with ASTM C 494/C 494M,
Type C.

4, Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set-
accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a
protective barrier and minimizing chloride reactions with steel reinforcement in concrete.

5. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing
admixtures; color stable, free of carbon black, as directed, nonfading, and resistant to lime and
other alkalis.

a. Color: As indicated by manufacturer's designation OR Match UTHSCSA's sample OR As
selected by UTHSCSA from manufacturer's full range, as directed.

F. Fiber Reinforcement

1. Carbon-Steel Fiber: ASTM A 820, deformed, minimum of 1.5 inches (38 mm) OR 2 inches (50
mm) OR 2.4 inches (60 mm), as directed, long, and aspect ratio of 35 to 40 OR 45 to 50 OR 60
to 65, as directed.
a. Fiber: Type 1, cold-drawn wire OR 2, cut sheet, as directed.

2. Synthetic Fiber: Monofilament or fibrillated polypropylene fibers engineered and designed for use
in concrete pavement, complying with ASTM C 1116, Type lll, 1/2 to 1-1/2 inches (13 to 38 mm)
long.

G. Waterstops

1. Flexible Rubber Waterstops: CE CRD-C 513, with factory-installed metal eyelets, as directed,
for embedding in concrete to prevent passage of fluids through joints. Factory fabricate corners,
intersections, and directional changes.

a. Profile: Flat, dumbbell with center bulb OR Flat, dumbbell without center bulb OR Ribbed
with center bulb OR Ribbed without center bulb OR As indicated, as directed.

b. Dimensions: 4 inches by 3/16 inch thick (100 mm by 4.75 mm thick) OR 6 inches by 3/8
inch thick (150 mm by 10 mm thick) OR 9 inches by 3/8 inch thick (225 mm by 10 mm
thick), as directed; nontapered.

2. Chemically Resistant Flexible Waterstops: Thermoplastic elastomer rubber waterstops with
factory-installed metal eyelets, as directed, for embedding in concrete to prevent passage of
fluids through joints; resistant to oils, solvents, and chemicals. Factory fabricate corners,
intersections, and directional changes.

a. Profile: Flat, dumbbell with center bulb OR Flat, dumbbell without center bulb OR Ribbed
with center bulb OR Ribbed without center bulb OR As indicated, as directed.

b. Dimensions: 4 inches by 3/16 inch thick (100 mm by 4.75 mm thick) OR 6 inches by 3/16
inch thick (150 mm by 4.75 mm thick) OR 6 inches by 3/8 inch thick (150 mm by 10 mm
thick) OR 9 inches by 3/16 inch thick (225 mm by 4.75 mm thick) OR 9 inches by 3/8 inch
thick (225 mm by 10 mm thick), as directed; nontapered.

3. Flexible PVC Waterstops: CE CRD-C 572, with factory-installed metal eyelets, as directed, for
embedding in concrete to prevent passage of fluids through joints. Factory fabricate corners,
intersections, and directional changes.

a. Profile: Flat, dumbbell with center bulb OR Flat, dumbbell without center bulb OR Ribbed
with center bulb OR Ribbed without center bulb OR As indicated, as directed.

b. Dimensions: 4 inches by 3/16 inch thick (100 mm by 4.75 mm thick) OR 6 inches by 3/8
inch thick (150 mm by 10 mm thick) OR 9 inches by 3/8 inch thick (225 mm by 10 mm
thick), as directed; nontapered.

4, Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip, butyl
rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 3/4
by 1 inch (19 by 25 mm).

5. Self-Expanding Rubber Strip Waterstops:  Manufactured rectangular or trapezoidal strip,
bentonite-free hydrophilic polymer modified chloroprene rubber, for adhesive bonding to concrete,
3/8 by 3/4 inch (10 by 19 mm).

H. Vapor Retarders

1. Plastic Vapor Retarder:

Cast-In-Place Concrete May 2013
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a. ASTM E 1745, Class A. Include manufacturer's recommended adhesive or pressure-
sensitive tape.
b. ASTM E 1745, Class B. Include manufacturer's recommended adhesive or pressure-

sensitive tape.

C. ASTM E 1745, Class C, or polyethylene sheet, ASTM D 4397, not less than 10 mils (0.25
mm) thick, as directed. Include manufacturer's recommended adhesive or pressure-
sensitive joint tape.

Bituminous Vapor Retarder: 110-mil- (2.8-mm-) thick, semiflexible, 7-ply sheet membrane

consisting of reinforced core and carrier sheet with fortified asphalt layers, protective

weathercoating, and removable plastic release liner. Furnish manufacturer's accessories
including bonding asphalt, pointing mastics, and self-adhering joint tape.

a. Water-Vapor Permeance: 0.00 grains/h x sg. ft. x inches Hg (0.00 ng/Pa x s X sg. m);
ASTM E 154.

b. Tensile Strength: 140 Ibf/in. (24.5 kN/m); ASTM E 154.

C. Puncture Resistance: 90 Ibf (400N); ASTM E 154.

Granular Fill: Clean mixture of crushed stone or crushed or uncrushed gravel; ASTM D 448,

Size 57, with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to 5 percent passing a

No. 8 (2.36-mm) sieve.

Fine-Graded Granular Material:  Clean mixture of crushed stone, crushed gravel, and

manufactured or natural sand; ASTM D 448, Size 10, with 100 percent passing a 3/8-inch (9.5-

mm) sieve, 10 to 30 percent passing a No. 100 (0.15-mm) sieve, and at least 5 percent passing

No. 200 (0.075-mm) sieve; complying with deleterious substance limits of ASTM C 33 for fine

aggregates.

Floor And Slab Treatments

1.

Slip-Resistive Emery Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing,

abrasive, crushed emery aggregate containing not less than 50 percent aluminum oxide and not

less than 20 percent ferric oxide; unaffected by freezing, moisture, and cleaning materials with

100 percent passing 3/8-inch (9.5-mm) OR No. 4 (4.75-mm) OR No. 8 (2.36-mm), as directed,

sieve.

Slip-Resistive Aluminum Granule Finish: Factory-graded, packaged, rustproof, nonglazing,

abrasive aggregate of not less than 95 percent fused aluminum-oxide granules.

Emery Dry-Shake Floor Hardener: Pigmented OR Unpigmented, as directed, factory-packaged,

dry combination of portland cement, graded emery aggregate, and plasticizing admixture; with

emery aggregate consisting of no less than 60 percent of total aggregate content.

a. Color: As indicated by manufacturer's designation OR Match UTHSCSA's sample OR As
selected by UTHSCSA from manufacturer's full range, as directed.

Metallic Dry-Shake Floor Hardener: Pigmented OR Unpigmented, as directed, factory-

packaged, dry combination of portland cement, graded metallic aggregate, rust inhibitors, and

plasticizing admixture; with metallic aggregate consisting of no less than 65 percent of total

aggregate content.

a. Color: As indicated by manufacturer's designation OR Match UTHSCSA's sample OR As
selected by UTHSCSA from manufacturer's full range, as directed.

Unpigmented Mineral Dry-Shake Floor Hardener: Factory-packaged dry combination of portland

cement, graded quartz aggregate, and plasticizing admixture.

Pigmented Mineral Dry-Shake Floor Hardener: Factory-packaged, dry combination of portland

cement, graded quartz aggregate, color pigments, and plasticizing admixture. Use color

pigments that are finely ground, nonfading mineral oxides interground with cement.

a. Color: As indicated by manufacturer's designation OR Match UTHSCSA's sample OR As
selected by UTHSCSA from manufacturer's full range, as directed.

Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of inorganic

silicate or siliconate materials and proprietary components; odorless; colorless; that penetrates,

hardens, and densifies concrete surfaces.

J. Curing Materials
1. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to
fresh concrete.
May 2013 Cast-In-Place Concrete
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Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 o0z./sq. yd. (305 g/sq. m) when dry.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
Water: Potable.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
nondissipating, certified by curing compound manufacturer to not interfere with bonding of floor
covering, as directed.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, 18 to
25 percent solids, nondissipating, certified by curing compound manufacturer to not interfere with
bonding of floor covering, as directed.

Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315,
Type 1, Class A.

Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1,
Class A.

K. Related Materials

1.

2.

Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber OR

ASTM D 1752, cork or self-expanding cork, as directed.

Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A

shore durometer hardness of 80 OR aromatic polyurea with a Type A shore durometer hardness

range of 90 to 95, as directed, per ASTM D 2240.

Bonding Agent: ASTM C 1059, Type I, non-redispersible, acrylic emulsion or styrene butadiene.

Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing

and bonding to damp surfaces, of class suitable for application temperature and of grade to suit

requirements, and as follows:

a. Types | and Il, non-load bearing OR IV and V, load bearing, as directed, for bonding
hardened or freshly mixed concrete to hardened concrete.

Reglets: Fabricate reglets of not less than 0.0217-inch- (0.55-mm-) thick, galvanized steel sheet.

Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris.

Dovetail Anchor Slots: Hot-dip galvanized steel sheet, not less than 0.0336 inch (0.85 mm) thick,

with bent tab anchors. Temporarily fill or cover face opening of slots to prevent intrusion of

concrete or debris.

L. Repair Materials

1.

Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be

applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match

adjacent floor elevations.

a. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement
as defined in ASTM C 219.

b. Primer: Product of underlayment manufacturer recommended for substrate, conditions,
and application.

C. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as
recommended by underlayment manufacturer.

d. Compressive Strength: Not less than 4100 psi (29 MPa) at 28 days when tested according
to ASTM C 109/C 109M.

Repair Overlayment. Cement-based, polymer-modified, self-leveling product that can be applied

in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match adjacent floor

elevations.

a. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement
as defined in ASTM C 219.

b. Primer: Product of topping manufacturer recommended for substrate, conditions, and
application.

C. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as
recommended by topping manufacturer.
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d. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when tested
according to ASTM C 109/C 109M.

M. Concrete Mixtures, General

1. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, according to ACI 301.

a. Use a qualified independent testing agency for preparing and reporting proposed mixture
designs based on laboratory trial mixtures.

2. Cementitious Materials: Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica
fume as needed to reduce the total amount of portland cement, which would otherwise be used,
by not less than 40 percent OR Limit percentage, by weight, of cementitious materials other than
portland cement in concrete as follows, as directed
a. Fly Ash: 25 percent.

b. Combined Fly Ash and Pozzolan: 25 percent.

C. Ground Granulated Blast-Furnace Slag: 50 percent.

d Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 50 percent
portland cement minimum, with fly ash or pozzolan not exceeding 25 percent.

e. Silica Fume: 10 percent.

f Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or pozzolans not
exceeding 25 percent and silica fume not exceeding 10 percent.

g. Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and Silica Fume:
50 percent with fly ash or pozzolans not exceeding 25 percent and silica fume not
exceeding 10 percent.

3. Limit water-soluble, chloride-ion content in hardened concrete to 0.06 OR 0.15 OR 0.30 OR 1.00,
as directed, percent by weight of cement.

4. Admixtures: Use admixtures according to manufacturer's written instructions.

a. Use water-reducing OR high-range water-reducing OR plasticizing, as directed, admixture
in concrete, as required, for placement and workability.

b. Use water-reducing and retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

C. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs
and parking structure slabs, concrete required to be watertight, and concrete with a water-
cementitious materials ratio below 0.50.

d. Use corrosion-inhibiting admixture in concrete mixtures where indicated.

5. Color Pigment: Add color pigment to concrete mixture according to manufacturer's written
instructions and to result in hardened concrete color consistent with approved mockup.

N. Concrete Mixtures For Building Elements

1. Footings: Proportion normal-weight concrete mixture as follows:

a. Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.

b. Maximum Water-Cementitious Materials Ratio: 0.50 OR 0.45 OR 0.40, as directed.

C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm) OR 8 inches (200 mm) for
concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding high-range
water-reducing admixture or plasticizing admixture, as directed, plus or minus 1 inch (25
mm).

d. Air Content:

1) 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm)
nominal maximum aggregate size.

2) 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) OR 3/4-
inch (19-mm), as directed, nominal maximum aggregate size.

2. Foundation Walls: Proportion normal-weight concrete mixture as follows:

a. Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.

b. Maximum Water-Cementitious Materials Ratio: 0.50 OR 0.45 OR 0.40, as directed.

C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm) OR 8 inches (200 mm) for
concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding high-range
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water-reducing admixture or plasticizing admixture, as directed, plus or minus 1 inch (25

mm).
d. Air Content:
1) 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm)
nominal maximum aggregate size.
2) 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) OR 3/4-
inch (19-mm), as directed, nominal maximum aggregate size.
3. Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:
a. Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.
b. Minimum Cementitious Materials Content: 470 Ib/cu. yd. (279 kg/cu. m) OR 520 Ib/cu. yd.
(309 kg/cu. m) OR 540 Ib/cu. yd. (320 kg/cu. m), as directed.
C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm), as directed, plus or minus 1 inch
(25 mm).
d. Air Content
1) 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm)
nominal maximum aggregate size.

2) 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) OR 3/4-
inch (19-mm), as directed, nominal maximum aggregate size.

3) Do not allow air content of troweled finished floors to exceed 3 percent.

e. Steel-Fiber Reinforcement: Add to concrete mixture, according to manufacturer's written
instructions, at a rate of 50 Ib/cu. yd. (29.7 kg/cu. m).

f. Synthetic Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended
rate, but not less than 1.0 Ib/cu. yd. (0.60 kg/cu. m) OR 1.5 Ib/cu. yd. (0.90 kg/cu. m), as
directed.

4. Suspended Slabs: Proportion normal-weight concrete mixture as follows:

a. Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.

b. Minimum Cementitious Materials Content: 470 Ib/cu. yd. (279 kg/cu. m) OR 520 Ib/cu. yd.
(309 kg/cu. m) OR 540 Ib/cu. yd. (320 kg/cu. m), as directed.

C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm), as directed, plus or minus 1 inch
(25 mm).

d. Air Content:

1) 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm)
nominal maximum aggregate size.

2) 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) OR 3/4-
inch (19-mm), as directed, nominal maximum aggregate size.

3) Do not allow air content of troweled finished floors to exceed 3 percent.

e. Steel-Fiber Reinforcement: Add to concrete mixture, according to manufacturer's written
instructions, at a rate of 50 Ib/cu. yd. (29.7 kg/cu. m).

f. Synthetic Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended
rate, but not less than 1.0 Ib/cu. yd. (0.60 kg/cu. m) OR 1.5 Ib/cu. yd. (0.90 kg/cu. m), as
directed.

5. Suspended Slabs: Proportion structural lightweight concrete mixture as follows:

a. Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.

b. Calculated Equilibrium Unit Weight: 115 Ib/cu. ft. (1842 kg/cu. m) OR 110 Ib/cu. ft. (1762
kg/cu. m) OR 105 Ib/cu. ft. (1682 kg/cu. m), as directed, plus or minus 3 Ib/cu. ft. (48.1
kg/cu. m) as determined by ASTM C 567.

C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm), as directed, plus or minus 1 inch
(25 mm).

d. Air Content:

1) 6 percent, plus or minus 2 percent at point of delivery for nominal maximum
aggregate size greater than 3/8 inch (10 mm).
2) 7 percent, plus or minus 2 percent at point of delivery for nominal maximum
aggregate size 3/8 inch (10 mm) or less.
3) Do not allow air content of troweled finished floors to exceed 3 percent.
Cast-In-Place Concrete May 2013

03300000 -8

University of Texas, Health Science Center, San Antonio



03 - Concrete

e. Steel-Fiber Reinforcement: Add to concrete mixture, according to manufacturer's written
instructions, at a rate of 50 Ib/cu. yd. (29.7 kg/cu. m).

f. Synthetic Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended
rate, but not less than 1.0 Ib/cu. yd. (0.60 kg/cu. m) OR 1.5 Ib/cu. yd. (0.90 kg/cu. m), as
directed.

6. Concrete Toppings: Proportion normal-weight concrete mixture as follows:

a. Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.

b. Minimum Cementitious Materials Content: 470 Ib/cu. yd. (279 kg/cu. m) OR 520 Ib/cu. yd.
(309 kg/cu. m) OR 540 Ib/cu. yd. (320 kg/cu. m), as directed.

C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm), as directed, plus or minus 1 inch
(25 mm).

d. Air Content:

1) 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm)
nominal maximum aggregate size.

2) 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) OR 3/4-
inch (19-mm), as directed, nominal maximum aggregate size.

3) Do not allow air content of troweled finished toppings to exceed 3 percent.

e. Steel-Fiber Reinforcement: Add to concrete mixture, according to manufacturer's written
instructions, at a rate of 50 Ib/cu. yd. (29.7 kg/cu. m).

f. Synthetic Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended
rate, but not less than 1.0 Ib/cu. yd. (0.60 kg/cu. m) OR 1.5 Ib/cu. yd. (0.90 kg/cu. m), as
directed.

7. Building Frame Members: Proportion normal-weight concrete mixture as follows:

a. Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.

b. Maximum Water-Cementitious Materials Ratio: 0.50 OR 0.45 OR 0.40, as directed.

C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm) OR 8 inches (200 mm) for
concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding high-range
water-reducing admixture or plasticizing admixture, as directed, plus or minus 1 inch (25
mm).

d. Air Content:

1) 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm)
nominal maximum aggregate size.
2) 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) OR 3/4-
inch (19-mm), as directed, nominal maximum aggregate size.
8. Building Walls: Proportion normal-weight concrete mixture as follows:

a. Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.

b. Maximum Water-Cementitious Materials Ratio: 0.50 OR 0.45 OR 0.40, as directed.

C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm) OR 8 inches (200 mm) for
concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding high-range
water-reducing admixture or plasticizing admixture, as directed, plus or minus 1 inch (25
mm).

d. Air Content:

1) 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm)
nominal maximum aggregate size.

2) 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) OR 3/4-
inch (19-mm), as directed, nhominal maximum aggregate size.

O. Fabricating Reinforcement
1. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."”

P. Concrete Mixing
1. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M and ASTM C 1116, as directed, and furnish batch ticket information.
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2.

a. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32
deg C), reduce mixing and delivery time to 60 minutes.

Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to

ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.

a. For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2
minutes, but not more than 5 minutes after ingredients are in mixer, before any part of
batch is released.

b. For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds
for each additional 1 cu. yd. (0.76 cu. m).

C. Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mixture type, mixture time, quantity, and amount of
water added. Record approximate location of final deposit in structure.

1.3 EXECUTION

A. Formwork

1.

10.

11.

12.

Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,

lateral, static, and dynamic loads, and construction loads that might be applied, until structure can

support such loads.

Construct formwork so concrete members and structures are of size, shape, alignment, elevation,

and position indicated, within tolerance limits of ACI 117.

Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows:

a. Class A, 1/8 inch (3.2 mm) for smooth-formed finished surfaces.

b. Class B, 1/4 inch (6 mm) OR Class C, 1/2 inch (13 mm) OR Class D, 1 inch (25 mm), as
directed, for rough-formed finished surfaces.

Construct forms tight enough to prevent loss of concrete mortar.

Fabricate forms for easy removal without hammering or prying against concrete surfaces.

Provide crush or wrecking plates where stripping may damage cast concrete surfaces. Provide

top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.

a. Install keyways, reglets, recesses, and the like, for easy removal.

b. Do not use rust-stained steel form-facing material.

Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required

elevations and slopes in finished concrete surfaces. Provide and secure units to support screed

strips; use strike-off templates or compacting-type screeds.

Provide temporary openings for cleanouts and inspection ports where interior area of formwork is

inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent

loss of concrete mortar. Locate temporary openings in forms at inconspicuous locations.

Chamfer OR Do not chamfer, as directed, exterior corners and edges of permanently exposed

concrete.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads

required in the Work. Determine sizes and locations from trades providing such items.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and

other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and

maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written

instructions, before placing reinforcement.

B. Embedded Iltems

1. Place and secure anchorage devices and other embedded items required for adjoining work that
is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

a. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and
Bridges."
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b. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of
concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other
conditions.

C. Install dovetail anchor slots in concrete structures as indicated.

C. Removing And Reusing Forms
1. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does

not support weight of concrete may be removed after cumulatively curing at not less than 50

deg F (10 deg C) for 24 hours after placing concrete, if concrete is hard enough to not be

damaged by form-removal operations and curing and protection operations are maintained.

a. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports
weight of concrete in place until concrete has achieved at least 70 percent of, as directed,
its 28-day design compressive strength.

b. Remove forms only if shores have been arranged to permit removal of forms without
loosening or disturbing shores.
2. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or

otherwise damaged form-facing material will not be acceptable for exposed surfaces. Apply new
form-release agent.

3. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete surfaces
unless approved by UTHSCSA.

D. Shores And Reshores

1. Comply with ACI 318 (ACI 318M) and ACI 301 for design, installation, and removal of shoring and
reshoring.

a. Do not remove shoring or reshoring until measurement of slab tolerances is complete.

2. In multistory construction, extend shoring or reshoring over a sufficient number of stories to
distribute loads in such a manner that no floor or member will be excessively loaded or will induce
tensile stress in concrete members without sufficient steel reinforcement.

3. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and
provide adequate reshoring to support construction without excessive stress or deflection.

E. Vapor Retarders

1. Plastic Vapor Retarders: Place, protect, and repair vapor retarders according to ASTM E 1643
and manufacturer's written instructions.
a. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape.

2. Bituminous Vapor Retarders: Place, protect, and repair vapor retarders according to
manufacturer's written instructions.

3. Granular Course: Cover vapor retarder with granular fill OR fine-graded granular material, as

directed, moisten, and compact with mechanical equipment to elevation tolerances of plus 0 inch
(0 mm) or minus 3/4 inch (19 mm).

a. Place and compact a 1/2-inch- (13-mm-) thick layer of fine-graded granular material over
granular fill.
F. Steel Reinforcement
1. General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
a. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before
placing concrete.
2. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would
reduce bond to concrete.
3. Accurately position, support, and secure reinforcement against displacement. Locate and

support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld
crossing reinforcing bars.

a. Weld reinforcing bars according to AWS D1.4, where indicated.
4. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
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5. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset
laps of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with
wire.

6. Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair coating
according to ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties to fasten epoxy-coated
steel reinforcement.

7. Zinc-Coated Reinforcement: Repair cut and damaged zinc coatings with zinc repair material
according to ASTM A 780. Use galvanized steel wire ties to fasten zinc-coated steel
reinforcement.

G. Joints
1. General: Construct joints true to line with faces perpendicular to surface plane of concrete.
2. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations
indicated or as approved by UTHSCSA.

a. Place joints perpendicular to main reinforcement.  Continue reinforcement across
construction joints, unless otherwise indicated. Do not continue reinforcement through
sides of strip placements of floors and slabs.

b. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete.

C. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset joints
in girders a minimum distance of twice the beam width from a beam-girder intersection.

d. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and
girders and at the top of footings or floor slabs.

e. Space vertical joints in walls, as directed. Locate joints beside piers integral with walls,
near corners, and in concealed locations where possible.

f. Use a bonding agent at locations where fresh concrete is placed against hardened or
partially hardened concrete surfaces.

g. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened
or partially hardened concrete surfaces.

3. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning

concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-

fourth of concrete thickness as follows:

a. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each
edge of joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of contraction joints after
applying surface finishes. Eliminate groover tool marks on concrete surfaces.

b. Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete
when cutting action will not tear, abrade, or otherwise damage surface and before concrete
develops random contraction cracks.

4. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.

a. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete
surface, unless otherwise indicated.
b. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch (25

mm) below finished concrete surface where joint sealants, specified in Division 07 Section
"Joint Sealants”, are indicated.

C. Install joint-filler strips in lengths as long as practicable. Where more than one length is
required, lace or clip sections together.
5. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate

or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

H. Waterstops
1. Flexible Waterstops: Install in construction joints and at other joints indicated to form a
continuous diaphragm. Install in longest lengths practicable. Support and protect exposed
waterstops during progress of the Work. Field fabricate joints in waterstops according to
manufacturer's written instructions.
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2.

Self-Expanding Strip Waterstops: Install in construction joints and at other locations indicated,
according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and
firmly pressing into place. Install in longest lengths practicable.

l. Concrete Placement

1. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items
is complete and that required inspections have been performed.

2. Do not add water to concrete during delivery, at Project site, or during placement unless
approved by UTHSCSA.

3. Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301.

a. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.

4. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete will be placed on concrete that has hardened enough to cause seams or planes of
weakness. If a section cannot be placed continuously, provide construction joints as indicated.
Deposit concrete to avoid segregation.

a. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures
and in a manner to avoid inclined construction joints.

b. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

C. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6
inches (150 mm) into preceding layer. Do not insert vibrators into lower layers of concrete
that have begun to lose plasticity. At each insertion, limit duration of vibration to time
necessary to consolidate concrete and complete embedment of reinforcement and other
embedded items without causing mixture constituents to segregate.

5. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of
construction joints, until placement of a panel or section is complete.

a. Consolidate concrete during placement operations so concrete is thoroughly worked
around reinforcement and other embedded items and into corners.

b. Maintain reinforcement in position on chairs during concrete placement.

C. Screed slab surfaces with a straightedge and strike off to correct elevations.

d. Slope surfaces uniformly to drains where required.

e. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface
plane, before excess bleedwater appears on the surface. Do not further disturb slab
surfaces before starting finishing operations.

6. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from
physical damage or reduced strength that could be caused by frost, freezing actions, or low
temperatures.

a. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) for
three successive days, maintain delivered concrete mixture temperature within the
temperature range required by ACI 301.

b. Do not use frozen materials or materials containing ice or snow. Do not place concrete on
frozen subgrade or on subgrade containing frozen materials.

C. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise specified and approved in mixture designs.

7. Hot-Weather Placement: Comply with ACI 301 and as follows:

a. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled
mixing water or chopped ice may be used to control temperature, provided water
equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to cool
concrete is Contractor's option.

b. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.

J. Finishing Formed Surfaces
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1. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified limits
on formed-surface irregularities.

a. Apply to concrete surfaces not exposed to public view.

2. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defects. Remove fins and other projections that exceed specified limits on formed-surface
irregularities.

a. Apply to concrete surfaces exposed to public view, OR to receive a rubbed finish, OR to be
covered with a coating or covering material applied directly to concrete, as directed.
3. Rubbed Finish: Apply the following to smooth-formed finished as-cast concrete where indicated:
a. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete

surfaces and rub with carborundum brick or another abrasive until producing a uniform
color and texture. Do not apply cement grout other than that created by the rubbing
process.

b. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick
paint to coat surfaces and fill small holes. Mix one part portland cement to one and one-
half parts fine sand with a 1:1 mixture of bonding admixture and water. Add white portland
cement in amounts determined by trial patches so color of dry grout will match adjacent
surfaces. Scrub grout into voids and remove excess grout. When grout whitens, rub
surface with clean burlap and keep surface damp by fog spray for at least 36 hours.

C. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix one part portland
cement and one part fine sand with a 1:1 mixture of bonding agent and water. Add white
portland cement in amounts determined by trial patches so color of dry grout will match
adjacent surfaces. Compress grout into voids by grinding surface. In a swirling motion,
finish surface with a cork float.

4. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed
surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces, unless otherwise indicated.

K. Finishing Floors And Slabs

1. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing
operations for concrete surfaces. Do not wet concrete surfaces.
2. Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-

floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch
(6 mm) in 1 direction.

a. Apply scratch finish to surfaces indicated and to receive concrete floor toppings OR to
receive mortar setting beds for bonded cementitious floor finishes, as directed.
3. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or

inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots. Repeat
float passes and restraightening until surface is left with a uniform, smooth, granular texture.

a. Apply float finish to surfaces indicated OR to receive trowel finish OR to be covered with
fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo,
as directed.

4. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand or

power-driven trowel. Continue troweling passes and restraighten until surface is free of trowel

marks and uniform in texture and appearance. Grind smooth any surface defects that would

telegraph through applied coatings or floor coverings.

a. Apply a trowel finish to surfaces indicated OR exposed to view OR to be covered with
resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or
another thin-film-finish coating system, as directed.

b. Finish surfaces to the following tolerances, according to ASTM E 1155 (ASTM E 1155M),
for a randomly trafficked floor surface:

1) Specified overall values of flatness, F(F) 25; and of levelness, F(L) 20; with minimum
local values of flatness, F(F) 17; and of levelness, F(L) 15.
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2) Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with minimum
local values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-grade.

3) Specified overall values of flatness, F(F) 30; and of levelness, F(L) 20; with minimum
local values of flatness, F(F) 24; and of levelness, F(L) 15; for suspended slabs.

4) Specified overall values of flatness, F(F) 45; and of levelness, F(L) 35; with minimum
local values of flatness, F(F) 30; and of levelness, F(L) 24.

C. Finish and measure surface so gap at any point between concrete surface and an
unleveled, freestanding, 10-foot- (3.05-m-) long straightedge resting on 2 high spots and
placed anywhere on the surface does not exceed 1/4 inch (6 mm) OR 3/16 inch (4.8 mm)
OR 1/8 inch (3.2 mm), as directed.

5. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated OR where ceramic
or quarry tile is to be installed by either thickset or thin-set method, as directed. While concrete
is still plastic, slightly scarify surface with a fine broom.

a. Comply with flathness and levelness tolerances for trowel finished floor surfaces.

6. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, and ramps, and
elsewhere as indicated.

a. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-
bristle broom perpendicular to main traffic route. Coordinate required final finish with
UTHSCSA before application.

7. Slip-Resistive Finish: Before final floating, apply slip-resistive aggregate OR aluminum granule,
as directed, finish where indicated and to concrete stair treads, platforms, and ramps. Apply
according to manufacturer's written instructions and as follows:

a. Uniformly spread 25 1b/100 sq. ft. (12 kg/10 sg. m) of dampened slip-resistive aggregate
OR aluminum granules, as directed, over surface in 1 or 2 applications. Tamp aggregate
flush with surface, but do not force below surface.

b. After broadcasting and tamping, apply float finish.

C. After curing, lightly work surface with a steel wire brush or an abrasive stone and water to
expose slip-resistive aggregate OR aluminum granules, as directed.
8. Dry-Shake Floor Hardener Finish: After initial floating, apply dry-shake floor hardener to surfaces

according to manufacturer's written instructions and as follows:

a. Uniformly apply dry-shake floor hardener at a rate of 100 Ib/100 sq. ft. (49 kg/10 sg. m), as
directed, unless greater amount is recommended by manufacturer.

b. Uniformly distribute approximately two-thirds of dry-shake floor hardener over surface by
hand or with mechanical spreader, and embed by power floating. Follow power floating
with a second dry-shake floor hardener application, uniformly distributing remainder of
material, and embed by power floating.

C. After final floating, apply a trowel finish. Cure concrete with curing compound
recommended by dry-shake floor hardener manufacturer and apply immediately after final
finishing.

L. Miscellaneous Concrete ltems
1. Filling In: Fill in holes and openings left in concrete structures, unless otherwise indicated, after

work of other trades is in place. Mix, place, and cure concrete, as specified, to blend with in-
place construction. Provide other miscellaneous concrete filling indicated or required to complete
the Work.

2. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green
and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and
terminations slightly rounded.

3. Equipment Bases and Foundations: Provide machine and equipment bases and foundations as
shown on Drawings. Set anchor bolts for machines and equipment at correct elevations,
complying with diagrams or templates from manufacturer furnishing machines and equipment.

4, Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.
Cast-in inserts and accessories as shown on Drawings. Screed, tamp, and trowel-finish concrete
surfaces.

M. Concrete Protecting And Curing
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1. General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather
protection during curing.

2. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sg. ft. x h (1 kg/sg. m x h) before and
during finishing operations. Apply according to manufacturer's written instructions after placing,
screeding, and bull floating or darbying concrete, but before float finishing.

3. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported
slabs, and other similar surfaces. If forms remain during curing period, moist cure after loosening
forms. If removing forms before end of curing period, continue curing for the remainder of the
curing period.

4. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces,
including floors and slabs, concrete floor toppings, and other surfaces.

5. Cure concrete according to ACI 308.1, by one or a combination of the following methods:

a. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:

1) Water.

2) Continuous water-fog spray.

3) Absorptive cover, water saturated, and kept continuously wet. Cover concrete
surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

b. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover
for curing concrete, placed in widest practicable width, with sides and ends lapped at least
12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure for not less than
seven days. Immediately repair any holes or tears during curing period using cover
material and waterproof tape.

1) Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
floor coverings.

2) Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
penetrating liquid floor treatments.

3) Cure concrete surfaces to receive floor coverings with either a moisture-retaining
cover or a curing compound that the manufacturer certifies will not interfere with
bonding of floor covering used on Project.

C. Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall
within three hours after initial application. Maintain continuity of coating and repair damage
during curing period.

1) After curing period has elapsed, remove curing compound without damaging
concrete  surfaces by method recommended by curing compound
manufacturer unless manufacturer certifies curing compound will not interfere with
bonding of floor covering used on Project.

d. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Repeat process 24 hours later and apply a second coat. Maintain continuity
of coating and repair damage during curing period.

N. Liquid Floor Treatments

1. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment
according to manufacturer's written instructions.
a. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and

complete surface repairs.

b. Do not apply to concrete that is less than three OR seven OR 14 OR 28, as directed,
days' old.

C. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and
repeat brooming or scrubbing. Rinse with water; remove excess material until surface is
dry. Apply a second coat in a similar manner if surface is rough or porous.
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2. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to

hardened concrete by power spray or roller according to manufacturer's written instructions.
0. Joint Filling

1. Prepare, clean, and install joint filler according to manufacturer's written instructions.

a. Defer joint filling until concrete has aged at least one OR six, as directed, month(s). Do
not fill joints until construction traffic has permanently ceased.

2. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces
of joint clean and dry.

3. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in
formed joints. Overfill joint and trim joint filler flush with top of joint after hardening.

P. Concrete Surface Repairs

1. Defective Concrete: Repair and patch defective areas when approved by UTHSCSA. Remove
and replace concrete that cannot be repaired and patched to UTHSCSA's approval.

2. Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two and
one-half parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for
handling and placing.

3. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks,
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and
stains and other discolorations that cannot be removed by cleaning.

a. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than
1/2 inch (13 mm) in any dimension in solid concrete, but not less than 1 inch (25 mm) in
depth. Make edges of cuts perpendicular to concrete surface. Clean, dampen with water,
and brush-coat holes and voids with bonding agent. Fill and compact with patching mortar
before bonding agent has dried. Fill form-tie voids with patching mortar or cone plugs
secured in place with bonding agent.

b. Repair defects on surfaces exposed to view by blending white portland cement and
standard portland cement so that, when dry, patching mortar will match surrounding color.
Patch a test area at inconspicuous locations to verify mixture and color match before
proceeding with patching. Compact mortar in place and strike off slightly higher than
surrounding surface.

C. Repair defects on concealed formed surfaces that affect concrete's durability and structural
performance as determined by UTHSCSA.

4, Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and
verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces
sloped to drain for trueness of slope and smoothness; use a sloped template.

a. Repair finished surfaces containing defects. Surface defects include spalls, popouts,
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or
that penetrate to reinforcement or completely through unreinforced sections regardless of
width, and other objectionable conditions.

b. After concrete has cured at least 14 days, correct high areas by grinding.

C. Correct localized low areas during or immediately after completing surface finishing
operations by cutting out low areas and replacing with patching mortar. Finish repaired
areas to blend into adjacent concrete.

d. Correct other low areas scheduled to receive floor coverings with a repair underlayment.
Prepare, mix, and apply repair underlayment and primer according to manufacturer's
written instructions to produce a smooth, uniform, plane, and level surface. Feather edges
to match adjacent floor elevations.

e. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low
areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent floor
elevations. Prepare, mix, and apply repair topping and primer according to manufacturer's
written instructions to produce a smooth, uniform, plane, and level surface.

f. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in
diameter, by cutting out and replacing with fresh concrete. Remove defective areas with
clean, square cuts and expose steel reinforcement with at least a 3/4-inch (19-mm)
clearance all around. Dampen concrete surfaces in contact with patching concrete and
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apply bonding agent. Mix patching concrete of same materials and mixture as original
concrete except without coarse aggregate. Place, compact, and finish to blend with
adjacent finished concrete. Cure in same manner as adjacent concrete.

g. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching
mortar. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt,
and loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place
patching mortar before bonding agent has dried. Compact patching mortar and finish to
match adjacent concrete. Keep patched area continuously moist for at least 72 hours.

5. Perform structural repairs of concrete, subject to UTHSCSA's approval, using epoxy adhesive
and patching mortar.

6. Repair materials and installation not specified above may be used, subject to UTHSCSA's
approval.

Q. Field Quality Control

1. Testing and Inspecting: Engage a qualified testing and inspecting agency to perform tests and
inspections and to submit reports.

2. Inspections:
a. Steel reinforcement placement.

b Steel reinforcement welding.

C. Headed bolts and studs.

d. Verification of use of required design mixture.

e Concrete placement, including conveying and depositing.

f. Curing procedures and maintenance of curing temperature.

g. Verification of concrete strength before removal of shores and forms from beams and
slabs.

3. Concrete Tests: Testing of composite samples of fresh concrete obtained according to

ASTM C 172 shall be performed according to the following requirements:

a. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 cu. m)
or fraction thereof of each concrete mixture placed each day.

1) When frequency of testing will provide fewer than five compressive-strength tests for
each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

b. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform additional
tests when concrete consistency appears to change.

C. Air  Content: ASTM C 231, pressure method, for normal-weight concrete;
ASTM C 173/C 173M, volumetric method, for structural lightweight concrete, as
directed; one test for each composite sample, but not less than one test for each day's
pour of each concrete mixture.

d. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is
40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test
for each composite sample.

e. Unit Weight: ASTM C 567, fresh unit weight of structural lightweight concrete; one test for
each composite sample, but not less than one test for each day's pour of each concrete
mixture.

f. Compression Test Specimens: ASTM C 31/C 31M.

1) Cast and laboratory cure two sets of two standard cylinder specimens for each
composite sample.

2) Cast and field cure two sets of two standard cylinder specimens for each composite
sample.

g. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured
specimens at 7 days and one set of two specimens at 28 days.

1) Test one set of two field-cured specimens at 7 days and one set of two specimens at
28 days.

2) A compressive-strength test shall be the average compressive strength from a set of
two specimens obtained from same composite sample and tested at age indicated.
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m.

n.

When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures for
protecting and curing in-place concrete.

Strength of each concrete mixture will be satisfactory if every average of any three
consecutive compressive-strength tests equals or exceeds specified compressive strength
and no compressive-strength test value falls below specified compressive strength by more
than 500 psi (3.4 MPa).

Test results shall be reported in writing to UTHSCSA, concrete manufacturer, and
Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain
Project identification name and number, date of concrete placement, name of concrete
testing and inspecting agency, location of concrete batch in Work, design compressive
strength at 28 days, concrete mixture proportions and materials, compressive breaking
strength, and type of break for both 7- and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may
be permitted by UTHSCSA but will not be used as sole basis for approval or rejection of
concrete.

Additional Tests: Testing and inspecting agency shall make additional tests of concrete
when test results indicate that slump, air entrainment, compressive strengths, or other
requirements have not been met, as approved by UTHSCSA. Testing and inspecting
agency may conduct tests to determine adequacy of concrete by cored cylinders
complying with ASTM C 42/C 42M or by other methods as approved by UTHSCSA.
Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

Correct deficiencies in the Work that test reports and inspections indicate dos not comply
with the Contract Documents.

Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E 1155M)
within 24 OR 48, as directed, hours of finishing.

END OF SECTION 03 30 00 00
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Task Specification Specification Description
03311300 03 30 00 00 Cast-In-Place Concrete
033516 00 03 30 00 00 Cast-In-Place Concrete
03 3526 00 03 30 00 00 Cast-In-Place Concrete
033529 00 03 30 00 00 Cast-In-Place Concrete
03353300 03 30 00 00 Cast-In-Place Concrete
03353600 03 300000 Cast-In-Place Concrete
03356300 03 30 00 00 Cast-In-Place Concrete
03 3566 00 03 30 00 00 Cast-In-Place Concrete
03393300 03 30 00 00 Cast-In-Place Concrete
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SECTION 03 53 00 00 - CONCRETE FLOOR TOPPING

1.1 GENERAL
A. Description Of Work

1. This specification covers the furnishing and installation of materials for concrete floor topping.
Products shall be as follows or as approved by The University. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

B. Summary

1. This Section includes the following:

a. Emery-aggregate concrete floor topping.
b. Iron-aggregate concrete floor topping.
C. Submittals

1. Product Data: For each type of product indicated.

2. Product Test Reports.

3. Field quality-control test reports.

D. Quality Assurance

1. Testing Agency Qualifications: An independent agency qualified according to ASTM C 1077 and
ASTM E 329 for testing indicated.

2. Preinstallation Conference: Conduct conference at Project site.

E. Delivery, Storage, And Handling

1. Deliver materials in original packages and containers, with seals unbroken, bearing
manufacturer's labels indicating brand name and directions for storage, mixing with other
components, and application.

2. Store materials to comply with manufacturer's written instructions to prevent deterioration from
moisture or other detrimental effects.

F. Project Conditions

1. Environmental Limitations: Comply with manufacturer's written instructions for substrate
temperature and moisture content, ambient temperature and humidity, ventilation, and other
conditions affecting concrete floor topping performance.

a. Place concrete floor topping only when ambient temperature and temperature of base
slabs are between 50 and 86 deg F (10 and 30 deg C).

2. Close areas to traffic during topping application and, after application, for time period

recommended in writing by manufacturer.
1.2 PRODUCTS
A. Concrete Floor Toppings

1. Emery-Aggregate Concrete Floor Topping: Factory-prepared and dry-packaged mixture of
graded, crushed emery aggregate containing not less than 50 percent aluminum oxide, not less
than 24 percent ferric oxide, and not more than 8 percent silica; portland cement or blended
hydraulic cement; plasticizers; and other admixtures to which only water needs to be added at
Project site.

a. Compressive Strength (28 Days): 10,000 psi (69 MPa); ASTM C 109/C 109M.

2. Iron-Aggregate Concrete Floor Topping: Factory-prepared and dry-packaged mixture of graded
iron aggregate, portland cement, plasticizers, and other admixtures to which only water needs to
be added at Project site.
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a. Compressive Strength (28 Days): 12,000 psi (83 MPa); ASTM C 109/C 109M.

B. Curing Materials

1.
2.
3.

4,
5.

Evaporation Retarder: Waterborne, monomolecular film forming; manufactured for application to
fresh concrete.

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 o0z./sqg. yd. (305 g/sq. m) when dry.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
Water: Potable.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, 25
percent solids content, minimum.

C. Related Materials

1. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A
Shore durometer hardness of 80 OR aromatic polyurea with a Type A Shore durometer hardness
range of 90 to 95, as directed, per ASTM D 2240.
2. Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-
expanding cork.
3. Portland Cement: ASTM C 150, Type | or Il.
4, Sand: ASTM C 404, fine aggregate passing No. 16 (1.18-mm) sieve.
5. Water: Potable.
6. Acrylic-Bonding Agent: ASTM C 1059, Type Il, non-redispersible, acrylic emulsion or styrene
butadiene.
7. Epoxy Adhesive: ASTM C 881/C 881M, Type V, two-component epoxy resin, capable of humid
curing and bonding to damp surfaces, of class and grade to suit requirements.
D. Mixing
1. Bonding Slurry: Mix portland cement with water to a thick paint consistency.
OR
Bonding Slurry: Mix 1 part portland cement and 1-1/2 OR 2 OR 2-1/2, as directed, parts sand
with water and an acrylic-bonding agent according to manufacturer's written instructions, as
directed, to a thick paint consistency.
2. Floor Topping: Mix concrete floor topping materials and water in appropriate drum-type batch
machine mixer or truck mixer according to manufacturer's written instructions.
1.3 EXECUTION
A. Examination
1. Examine substrates, with Installer present, for conditions affecting performance of concrete floor
topping.
2. Verify that base concrete slabs comply with scratch finish requirements specified in Division 03
Section "Cast-in-place Concrete".
3. Verify that base slabs are visibly dry and free of moisture. Test for capillary moisture by the
plastic sheet method according to ASTM D 4263.
4. Proceed with application only after unsatisfactory conditions have been corrected.
B. Preparation
1. Existing Concrete: Remove existing surface treatments and deteriorated and unsound concrete.
Mechanically abrade base slabs to produce a heavily scarified surface profile with an amplitude of
1/4 inch (6 mm.)
a. Prepare and clean existing base slabs according to concrete floor topping manufacturer's
written instructions. Fill voids, cracks, and cavities in base slabs.
b. Mechanically remove contaminants from existing concrete that might impair bond of floor
topping.
Concrete Floor Topping May 2013
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2.

C. Saw cut contraction and construction joints in existing concrete to a depth of 1/2 inch (13
mm) and fill with semirigid joint filler.
d. To both sides of joint edges and at perimeter of existing base slab mechanically remove a

4-inch- (100-mm-) wide and O- to 1-inch (0- to 25-mm-) deep, tapered wedge of concrete
and retexture surface OR install concrete nails in manufacturer's recommended staggered
pattern, as directed.
Install joint-filler strips where topping abuts vertical surfaces, such as column pedestals,
foundation walls, grade beams, and other locations, as indicated.

a. Extend joint-filler strips full width and depth of joint, terminating flush with topping surface,
unless otherwise indicated.

b. Terminate full-width, joint-filler strips 1/2 inch (13 mm) below topping surface where joint
sealants, specified in Division 07 Section "Joint Sealants”, are indicated.

C. Install joint-filler strips in lengths as long as practicable. Where more than one length is

required, lace or clip sections together.

Floor Topping Application

2.

Start floor topping application in presence of manufacturer's technical representative.
Monolithic Floor Topping: After textured-float finish is applied to fresh concrete of base slabs
specified in Division 03 Section "Cast-in-place Concrete", place concrete floor topping while
concrete is still plastic.
Deferred Floor Topping: Within 72 hours of placing base slabs, mix and scrub bonding slurry into
dampened concrete to a thickness of 1/16 to 1/8 inch (1.6 to 3 mm), without puddling. Place floor
topping while slurry is still tacky.
Existing Concrete: Apply epoxy-bonding adhesive, mixed according to manufacturer's written
instructions, and scrub into dry base slabs to a thickness of 1/16 to 1/8 inch (1.6 to 3 mm), without
puddling. Place floor topping while adhesive is still tacky.
Place concrete floor topping continuously in a single layer, tamping and consolidating to achieve
tight contact with bonding surface. Do not permit cold joints or seams to develop within pour
strip.
a. Screed surface with a straightedge and strike off to correct elevations.
b. Slope surfaces uniformly where indicated.
C. Begin initial floating using bull floats to form a uniform and open-textured surface plane free
of humps or hollows.
Finishing: Consolidate surface with power-driven floats as soon as concrete floor topping can
support equipment and operator. Restraighten, cut down high spots, and fill low spots. Repeat
float passes and restraightening until concrete floor topping surface has a uniform, smooth,
granular texture.
1) Hard Trowel Finish: After floating surface, apply first trowel finish and consolidate
concrete floor topping by power-driven trowel without allowing blisters to develop.
Continue troweling passes and restraighten until surface is smooth and uniform in
texture.
2) Finish surfaces to specified overall values of flatness, F(F) 25; and levelness,
F(L) 20; with minimum local values of flatness, F(F) 17; and levelness, F(L) 15, and
measure OR notify independent testing agency to permit measurement, as
directed, within 24 hours according to ASTM E 1155 (ASTM E 1155M) for a
randomly trafficked floor surface.
3) Finish and measure surface so gap at any point between surface and an unleveled
freestanding 10-foot- (3-m-) long straightedge, resting on 2 high spots and placed
anywhere on the surface, does not exceed 1/4 inch (6 mm).
Construction Joints: Construct joints true to line with faces perpendicular to surface plane of
concrete floor topping, at locations indicated or as approved by The University.
a. Coat face of construction joint with epoxy adhesive at locations where concrete floor
topping is placed against hardened or partially hardened concrete floor topping.
Contraction Joints: Form weakened-plane contraction joints with power saws equipped with
shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- (3-mm-) wide joints into concrete
floor topping when cutting action will not tear, abrade, or otherwise damage surface and before
random contraction cracks develop.

Concrete Floor Topping
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a. Form joints in concrete floor topping over contraction joints in base slabs, unless otherwise
indicated.

b. Construct contraction joints for a combined depth equal to topping thickness and not less
than one-fourth of base-slab thickness.

C. Construct contraction joints for a depth equal to one-half of concrete floor topping

thickness, but not less than 1/2 inch (13 mm) deep.

D. Protecting And Curing

1. General: Protect freshly placed concrete floor topping from premature drying and excessive cold
or hot temperatures.
2. Evaporation Retarder: Apply evaporation retarder to concrete floor topping surfaces in hot, dry,

or windy conditions before and during finishing operations. Apply according to manufacturer's

written instructions after placing, screeding, and bull floating or darbying floor topping, but before

float finishing.
3. Begin curing immediately after finishing concrete floor topping. Cure by one or a combination of
the following methods, according to concrete floor topping manufacturer's written instructions:

a. Moisture Curing: Keep surfaces continuously moist for not less than 7 days with water OR
continuous water-fog spray OR absorptive cover, water saturated and kept continuously
wet. Cover topping surfaces and edges with 12-inch (300-mm) lap over adjacent
absorptive covers, as directed.

b. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover
for curing concrete, placed in widest practicable width, with sides and ends lapped at least
12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure for not less than
seven days. Immediately repair any holes or tears during curing period using cover
material and waterproof tape.

C. Curing Compound: Apply uniformly in two coats in continuous operations by power spray
or roller according to manufacturer's written instructions. Recoat areas subjected to heavy
rainfall within three hours after initial application. Maintain continuity of coating and repair
damage during curing period.

E. Joint Filling

1. Prepare and clean contraction joints and install semirigid joint filler, according to manufacturer's
written instructions, once topping has fully cured.

2. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces
of joint clean and dry.

3. Install semirigid joint filler full depth of contraction joints. Overfill joint and trim semirigid joint filler

flush with top of joint after hardening.
F. Repairs
1. Defective Topping: Repair and patch defective concrete floor topping areas, including areas that
have not bonded to concrete substrate.

G. Field Quality Control

1. Testing Agency: Engage a qualified independent testing and inspecting agency to perform field
tests and inspections and prepare test reports.

2. Testing Services: Testing and inspecting of completed applications of concrete floor toppings
shall take place in successive stages, in areas of extent and using methods as follows:
a. Sample Sets: At point of placement, a set of 3 molded-cube samples shall be taken from

the topping mix for the first 1000 sq. ft. (93 sq. m), plus 1 set of samples for each
subsequent 5000 sq. ft. (464 sqg. m) of topping, or fraction thereof, but not less than 6

samples for each day's placement. Samples shall be tested according to
ASTM C 109/C 109M for compliance with compressive-strength requirements.
b. Concrete floor topping shall be tested for delamination by dragging a steel chain over the
surface.
C. Concrete floor topping shall be tested for compliance with surface flatness and levelness
tolerances.
Concrete Floor Topping May 2013
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3. Remove and replace applications of concrete floor topping where test results indicate that it does
not comply with specified requirements.
4, Additional testing and inspecting, at Contractor's expense, will be performed to determine

compliance of replaced or additional work with specified requirements.

END OF SECTION 03 53 00 00
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SECTION 03 54 16 00 - HYDRAULIC CEMENT UNDERLAYMENT

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

RELATED DOCUMENTS

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

B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and
this Section is directly applicable to them.

REFERENCE STANDARDS

A. The latest published edition of a reference shall be applicable to this Project unless identified by a
specific edition date.

B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to
this Project.

C. All materials, installation and workmanship shall comply with all applicable requirements and
standards.

QUALITY ASSURANCE
A. Concrete Supplier: Regularly engaged in production of concrete floor underlayments.

B. Concrete Applicator: Regularly engaged and properly equipped for application of concrete floor
underlayments, and as acceptable by aggregate manufacturer.

SUBMITTALS
A. Product Data:

1. Product data in the form of manufacturer's technical data, specifications, and installation
instructions.

DELIVERY, STORAGE AND HANDLING
A. Deliver materials in manufacturer's original undamaged packages or acceptable bulk containers.
B. Store packaged materials to protect them from elements or physical damage.

C. Do not use cement which shows indications of moisture damage, caking, or other signs of
deterioration.

PROJECT CONDITIONS

A. Do not place concrete when ambient temperature is below freezing (32 degrees F, 0 degrees C).

PART 2 - PRODUCTS

2.01 GENERAL
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local
requirements, and conform to codes and ordinances of authorities having jurisdiction.
May 2013 Hydraulic Cement Underlayment
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2.02

2.03

MATERIALS

A. Underlayment Compound: Free-flowing, self-leveling, pumpable, cement-based compound for
applications from 1 inch thick to feathered edges.
1. Ardex, Inc. "K-15"

B. Primer: Provide manufacturer's recommended primer for each applicable substrate.

MIXING

A. Provide batch type mechanical mixer for mixing topping material at the Project Site. Equip batch

mixer with a suitable charging hopper, water storage tank, and a water-measuring device. Use only
mixers which are capable of mixing aggregates, cement, and water into a uniform mix within specified
time, and of discharging mix without segregation.

PART 3 - EXECUTION

3.01

3.02

3.03

INSTALLATION

A.

Installation shall meet or exceed all applicable federal, state and local requirements, referenced
standards and conform to codes and ordinances of authorities having jurisdiction.

All installation shall be in accordance with manufacturer’s published recommendations.

Place underlayment in accordance with manufacturer's instructions, using equipment and procedures
to avoid segregation of mix and loss of air content. Deposit and screed in a continuous operation until
an entire panel or section of floor area is completed. Do not vibrate or work mix except for screeding
or floating.

PLACING

A.

Spread topping mixture evenly over prepared base to the required elevation and strikeoff. Use
highway straightedge, bull float, or darby to level surface. After the topping has stiffened sufficiently to
permit the operation, and water sheen has disappeared, float the surface at least twice to a uniform
sandy texture. Restraighten where necessary with highway straightedge. The surface shall achieve
an FF20/FL17 tolerance when tested in accordance with ASTM E 1155. Uniformly slope surface to
drains.

1. Where joints are required, construct to match and coincide with joints in base slab. Provide other
joints as shown.

After floating, begin first trowel finish operation using power driven trowels. Continue troweling until
surface is ready to receive final troweling. Begin final troweling when a ringing sound is produce as
trowel is moved over surface.

Continue final trowel operation to produce finished surface free of trowel marks, uniform in texture and
appearance, achieving an Fg25/F 20 when tested in accordance with ASTM E 1155.

CURING AND PROTECTION

A. Cure and protect topping applications and finishes as specified by the topping manufacturer.

Hydraulic Cement Underlayment May 2013
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3.04 PERFORMANCES
A. Failure of concrete topping to bond to substrate (as evidenced by a hollow sound when tapped), or

disintegration or other failure of topping to perform as a floor finish, will be considered failure of
materials and workmanship. Repair or replace toppings in areas of such failures, as directed.

END OF SECTION 03 54 16 00

May 2013 Hydraulic Cement Underlayment
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SECTION 04 01 20 52 - MASONRY RESTORATION AND CLEANING

PART 1: GENERAL

101

1.02

1.03

1.04

SCOPE OF STANDARD

A.

This standard provides general guidance concerning the specific preferences of the
University of Texas at Austin for materials, equipment, and services for the cleaning and
restoration of masonry.

B. UT recognizes that project conditions and requirements vary, thus precluding the absolute
adherence to the items identified herein in all cases. However, unless there is adequate written
justification, it is expected that these guidelines will govern the design and specifications for UT
projects.

REFERENCE STANDARDS

A. Expansion joints in masonry: Section 07940, JOINTING OF EXTERIOR VERTICAL SURFACES.

B. Finishes: Section 09950, COATINGS AND PAINT SYSTEMS.

C. The Secretary of the U.S. Department of the Interior's Standards for Rehabilitation.

D. Conservation of Building and Decorative Stone, 2 vols., John Ashurst.

E. Clear Water Repellent Treatments for Concrete Masonry, Masonry Institute of America.

F. Practical Building Conservation, 4 vols., John Asbury.

QUALITY CONTROL

A. Masonry resurfacing: As the UT-Austin campus is a historic district, in no instance shall it be

acceptable to paint masonry surfaces.

GENERAL REQUIREMENTS

A.

Masonry cleaning: Cleaning shall be limited to the gentlest means possible. Test areas in
inconspicuous locations. Tests must be approved by University project representative. Low
pressure wash no greater than 400 psi unless authorized by University project representative. In no
instance shall sandblasting be acceptable. Compliance with the Office of Environmental Health
and Safety is required. See 3.01A below.

Masonry restoration: Historic buildings’ grout re-pointing shall comply with the UT-Austin
campus historic restoration recommendations. Extreme care shall be taken during the
repointing process. Use of hand tools is required.

PART 2 - PRODUUCTS

201  SEALANTS
A. General
1. Sealant: If use of a water repellant sealer is proposed, the sealant shall be a “breathable” type,
and shall be approved by UT project representative and the Texas Historical Commission. Use
Water based materials when possible.
May 2013 Masonry Restoration and Cleaning
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PART 3 - EXECUTION
3.01 DISCHARGES

A. Discharges from pressure washing shall not be allowed to enter a storm sewer or waterway.
Vacuum the water for disposal off-site or berm the process water and allow it to evaporate. If the
rinsate only contains water and dirt or sediment, it may be spread on the ground only with written
prior permission from the University of Texas at Austin Office of Environmental Environmental
Health and Safety.

END OF SECTION 04 01 20 52

Masonry Restoration and Cleaning May 2013
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Task Specification Specification Description

04012091 03013071 Rehabilitation of Cast-in-Place Concrete
04012091 04 01 20 52 Masonry Restoration and Cleaning

04 0513 26 04 20 00 00 Unit Masonry

04 0516 26 04 20 00 00 Unit Masonry

04051913 04 20 00 00 Unit Masonry

04051916 04 20 00 00 Unit Masonry

04 05 19 26 04 20 00 00 Unit Masonry

04 052313 04 20 00 00 Unit Masonry

04 052316 07 05 00 00 Common Work Results for Thermal And Moisture Protection
04 052316 07 76 00 00 Plaza and Decks, Construction Standard
04 05 26 00 04 20 00 00 Unit Masonry
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SECTION 04 20 00 00 - UNIT MASONRY

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

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

B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and
this Section is directly applicable to them.

1.02 REFERENCE STANDARDS

A. The latest published edition of a reference shall be applicable to this Project unless identified by a
specific edition date.

B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to
this Project.

C. All materials, installation and workmanship shall comply with all applicable requirements and
standards.

1.03 QUALITY ASSURANCE

A. Single Source Responsibility for Masonry Units: Obtain exposed masonry units of uniform texture and
color, or a uniform blend within the ranges accepted for these characteristics, from one manufacturer
for each different product required for each continuous surface or visually related surfaces.

B. Single Source Responsibility for Mortar Materials: Obtain mortar ingredients of uniform quality,
including color for exposed masonry, from one manufacturer for each cementitious component and
from one source and producer for each aggregate.

C. Field Constructed Mock Ups: Prior to installation of unit masonry, erect sample wall panels to further
verify selections made under sample submittals and to demonstrate aesthetic effects as well as
qualities of materials and execution. Build mock ups to comply with the following requirements, using
materials indicated for final unit of Work:

1. Locate mock ups on Site in locations indicated or, if not indicated, as approved by Architect.

2. Build mock ups for the following types of masonry in sizes of approximately 4 feet long by 4 feet
high by full thickness, including face and backup wythes as well as accessories.
a. Each type of exposed unit masonry construction.
b. Typical exterior face brick wall.
c. Typical exterior face brick wall with framed window opening.
d. Typical interior unit masonry wall.

3. Where masonry is to match existing, erect panels parallel to existing surface.

4. Notify Architect one week in advance of the dates and times when mock ups will be erected.

5. Protect mock ups from the elements with weather resistant membrane.

May 2013 Unit Masonry
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6. Retain and maintain mock ups during construction in undisturbed condition as standard for
judging completed unit masonry construction.

a. When directed, demolish and remove mock ups from the Project Site.

b. Accepted mock ups in undisturbed condition at time of Substantial Completion may become
part of completed unit of Work.

D. Preinstallation Conference: Conduct conference at the Project Site to comply with requirements of
Division 01.

1.04 SUBMITTALS
A. Product Data:

1. Material certificates for the following signed by manufacturer and Contractor certifying that each
material complies with requirements.

a. Each different cement product required for mortar and grout including name of manufacturer,
brand, type, and weight slips at time of delivery.

b. Each material and grade indicated for reinforcing bars.
c. Each type and size of joint reinforcement.
1) Each type and size of anchors, ties, and metal accessories.
B. Samples:
1. Samples for initial selection purposes of the following:

a. Unit masonry samples in small scale form showing full extent of colors and textures available
for each different exposed masonry unit required.

b. Colored masonry mortar samples showing full extent of colors available.
2. Samples for verification purposes of the following:

a. Full size units for each different exposed masonry unit required showing full range of exposed
color, texture, and dimensions to be expected in completed construction.

1) Include size variation data verifying that actual range of sizes for brick falls within ASTM C
216 dimension tolerances for brick where modular dimensioning is indicated.

b. Colored masonry mortar samples for each color required showing the full range of colors
expected in the finished construction. Label samples to indicate type and amount of colorant
used.

c. Weep holes/vents in color to match mortar color.
d. Accessories embedded in the masonry.
C. Record Documents:

1. Shop drawings for reinforcing detailing fabrication, bending, and placement of unit masonry
reinforcing bars. Comply with ACI 315 "Details and Detailing of Concrete Reinforcing” showing
bar schedules, stirrup spacing, diagrams of bent bars, and arrangement of masonry
reinforcement.

Unit Masonry May 2013
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2. Cold weather construction procedures evidencing compliance with requirements specified in
referenced unit masonry standard.

3. Hot weather construction procedures evidencing compliance with requirements specified in
referenced unit masonry standard.

1.05 DELIVERY, STORAGE AND HANDLING

A.

B.

Deliver masonry materials to Project in undamaged condition.

Store and handle masonry units off the ground, under cover, and in a dry location to prevent their
deterioration or damage due to moisture, temperature changes, contaminants, corrosion, and other
causes. If units become wet, do not place until units are in an air dried condition.

Store cementitious materials off the ground, under cover, and in dry location.

Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.

Store masonry accessories including metal items to prevent corrosion and accumulation of dirt and
oil.

1.06 PROJECT CONDITIONS

A.

E.

During erection, cover tops of walls, projections, and sills with waterproof sheeting at end of each
day's work. Cover partially completed masonry when construction is not in progress.

1. Extend cover a minimum of 24 inches down both sides and hold cover securely in place.

2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, secure
cover a minimum of 24 inches down face next to unconstructed wythe and hold cover in place.

Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 3
days after building masonry walls or columns.

Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed
or painted. Remove immediately any grout, mortar, and soil that comes in contact with such masonry.

1. Protect base of walls from rain splashed mud and mortar splatter by means of coverings spread
on ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of window and door frames, as well as similar products with painted and integral
finishes from mortar droppings.

Cold Weather Construction: Comply with referenced unit masonry standard for cold weather
construction and the following:

1. Do not lay masonry units that are wet or frozen.
2. Remove masonry damaged by freezing conditions.

Hot Weather Construction: Comply with referenced unit masonry standard.

1.07 ALLOWANCES

A. Furnish face brick, excluding special molded shapes.

May 2013
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PART 2 - PRODUCTS

201 GENERAL

A. All

materials shall meet or exceed all applicable referenced standards, federal, state and local

requirements, and conform to codes and ordinances of authorities having jurisdiction.

B. Comply with referenced unit masonry standard and other requirements specified in this Section
applicable to each material indicated.

2.02 BRICKUNITS

A. Comply with the following requirements applicable to each form of brick required:

1.

2.

Provide special molded shapes where indicated and as follows:

a. For applications requiring brick of form, color, texture, and size on exposed surfaces that
cannot be produced by sawing standard brick sizes.

b. For applications where stretcher units cannot accommodate special conditions including
those at corners, movement joints, bond beams, sashes, and lintels.

Provide units without cores or frogs and with all exposed surfaces finished for ends of sills, caps,
and similar applications that expose brick surfaces that otherwise would be concealed from view.

B. Face Brick Standard: ASTM C 216 and as follows:

1.

8.

Grade and Unit Compressive Strength: Provide units of grade SW and minimum average net
area compressive strength not less than the unit compressive strengths required to produce clay
masonry construction of compressive strength indicated.

Type FBS (for general use in exposed masonry requiring wider variations in size and color ranges
than Type FBX).

Type FBX (for general use in exposed masonry requiring minimum variations in size and color
ranges).

Type FBA (for special architectural effects resulting from non-uniformity in size, color, and texture
of individual units).

Provide bricks manufactured to the dimensions within the tolerances specified in ASTM C 216 for
Standard Modular Brick; 3-5/8 inches thick by 2-1/4 inches high by 7-5/8 inches long.

Application: Use where brick is exposed, unless otherwise indicated.

Wherever shown to "match existing," provide face brick of matching color, texture, and size as
existing adjacent brickwork.

Color and Texture: Match Architect's sample.

2.03 CONCRETE MASONRY UNITS

A. Comply with requirements indicated below applicable to each form of concrete masonry unit required.

1.

Unit Masonry

Provide special shapes where indicated and as follows:

a. For lintels, corners, jambs, sash, control joints, headers, bonding, and other special
conditions.

May 2013
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May 2013

b. Bullnose units for outside corners unless otherwise indicated.
c. Square edged units for outside corners, except where indicated as bullnose.

Size: Provide concrete masonry units complying with requirements indicated below for size that
are manufactured to specified face dimensions within tolerances specified in the applicable
referenced ASTM specification for concrete masonry units.

a. Concrete Masonry Units: Manufactured to specified dimensions of 3/8 inch less than nominal
widths by nominal heights by nominal lengths indicated on drawings.

b. Prefaced Concrete Masonry Units: Manufactured to specified dimensions of 3/8 inch less
than nominal widths by nominal heights by nominal lengths indicated on drawings, with
prefaced surfaces having 1/16 inch thick returns of facing to create 1/4 inch wide mortar joints
with modular coursing.

Provide Type I, moisture controlled units.
Exposed Faces: Manufacturer's standard color and texture, unless otherwise indicated.

a. Where special finishes are indicated, provide units with exposed faces of the following general
description matching color and texture of Architect's sample.

1) Standard aggregate, ground finish

2) Special aggregate, ground finish

3) Standard aggregate, split face finish
4) Special aggregate, split face finish

5) Standard aggregate, split ribbed finish
6) Special aggregate, split ribbed finish

b. Where special patterns are indicated, provide units with exposed faces matching color,
texture and pattern of Architect's sample.

Hollow Load Bearing Concrete Masonry Units: ASTM C 90, and as follows:

1.

2.

Unit Compressive Strength: Provide units with minimum average net area compressive strength
not less than the unit compressive strengths required to produce concrete unit masonry
construction of compressive strength indicated.

Weight Classification: Lightweight unless otherwise indicated or required by Project conditions.

Solid Load Bearing Concrete Masonry Units: ASTM C 90, and as follows:

1.

2.

Unit Compressive Strength: Provide units with minimum average net area compressive strength
not less than the unit compressive strengths required to produce concrete unit masonry
construction of compressive strength indicated.

Weight Classification: Lightweight unless otherwise indicated or required by Project conditions.

Prefaced Concrete Block: Lightweight concrete units indicated below with manufacturer's standard
smooth resinous tile facing complying with ASTM C 744

1.

For units on which prefaced surfaces are molded, comply with the following:

a. Hollow Load Bearing Concrete Block: ASTM C 90
Unit Masonry
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b. Unit Compressive Strength: Provide units with minimum average net area compressive
strength not less than the unit compressive strengths required to produce concrete unit
masonry construction of compressive strength indicated.

2. Color and Pattern: Match Architect's sample

3. Color and Pattern: Provide color and pattern selected by Architect from manufacturer's full range
of standard colors and patterns.

4. Available Products: Subject to compliance with requirements, prefaced concrete masonry units
that may be incorporated in the Work include, but are not limited to, the following:

a. "Astra Glaze," Trenwyth Industries, Inc.

b. "Spectra Glaze II," The Burns & Russell Co.

2.04 MORTAR AND GROUT MATERIALS

A.

H.

Portland Cement: ASTM C 150, Type | or ll, except Type lll may be used for cold weather
construction. Provide natural color or white cement as required to produce required mortar color.

Mortar Cement: U.B.C. Standard No. 21-14

1. For pigmented mortars, use premixed, colored martar cements of formulation required to produce
color indicated, or if not indicated, as selected from manufacturer's standard formulations.
Pigments shall not exceed 5 percent of mortar cement by weight for mineral oxides nor 1 percent
for carbon black.

Ready Mixed Mortar: Cementitious materials, water, and aggregate complying with requirements
specified in this article, combined with set controlling admixtures to produce a ready mixed mortar
complying with ASTM C 1142.

Hydrated Lime: ASTM C 207, Type S

Aggregate for Mortar: ASTM C 144, except for joints less than 1/4 inch use aggregate graded with
100 percent passing the No. 16 sieve.

1. White Mortar Aggregates: Natural white sand or ground white stone

2. Colored Mortar Aggregates: Ground marble, granite, or other sound stone, as required to match
Architect's sample.

Aggregate for Grout: ASTM C 404

Colored Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for
use in mortar mixes. Use only pigments with record of satisfactory performance in masonry mortars.

Water: Clean and potable

2.05 REINFORCING STEEL

A. Provide reinforcing steel complying with requirements of referenced unit masonry standard and this
article.
B. Steel Reinforcing Bars: Material and grade as follows:
1. Billet steel complying with ASTM A 615
2. Epoxy coated billet steel complying with ASTM A 615 and ASTM A 775
Unit Masonry May 2013
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3. Grade 60

C. Deformed Reinforcing Wire: ASTM A 496

D. Plain Welded Wire Fabric: ASTM A 185

E. Deformed Welded Wire Fabric: ASTM A 497

2.06 JOINT REINFORCEMENT

A. Provide joint reinforcement complying with requirements of referenced unit masonry standard and this
article, formed from galvanized carbon steel wire, coating class as required by referenced unit
masonry standard for application indicated.

B. Description: Welded wire units prefabricated with deformed continuous side rods and plain cross rods
into straight lengths of not less than 10 feet, with prefabricated corner and tee units, and complying
with requirements indicated below:

1. Wire Diameter for Side Rods: 0.1483 inch (9 gage)
2. Wire Diameter for Cross Rods: 0.1483 inch (9 gage)
3. For single wythe masonry provide type as follows with single pair of side rods:
a. Ladder design with perpendicular cross rods spaced not more than 16 inches on center.
b. Truss design with continuous diagonal cross rods spaced not more than 16 inches on center.
4. For multiwythe masonry provide type as follows:

a. Tab design with single pair of side rods and rectangular box type cross ties spaced not more
than 16 inches on center; with side rods spaced for embedment within each face shell of
backup wythe and ties extended to engage the outer wythe by at least 1% inches.

b. Acceptable products include Masonry Reinforcing Corp. "Series 800", Dur O waL "Ladur-Eye",
or Hohman & Barnard "Hookit with 2Z Ties".

2.07 TIES AND ANCHORS, GENERAL

A. Provide ties and anchors specified in subsequent articles that comply with requirements for metal and
size of referenced unit masonry standard and of this article.

B. Galvanized Carbon Steel Wire: ASTM A 82, coating class as required by referenced unit masonry
standard for application indicated.

C. Galvanized Steel Sheet: ASTM A 366 (commercial quality) cold rolled carbon steel sheet, hot dip
galvanized after fabrication to comply with ASTM A 525, Class B2 (for unit lengths over 15 inches)
and Class B3 (for unit lengths under 15 inches), for sheet metal ties and anchors.

2.08 ADJUSTABLE ANCHORS FOR CONNECTING MASONRY TO STRUCTURAL FRAMEWORK

A. Two piece assemblies as described below allowing vertical or horizontal differential movement
between wall and framework parallel to plane of wall, but resisting tension and compression forces
perpendicular to it.

B. For anchorage to concrete framework, provide manufacturer's standard with dovetail anchor section
formed from sheet metal and triangular shaped wire tie section sized to extend within 1 inch of
masonry face and as follows:

1. Furnish dovetail slots to concrete trade for installation.
May 2013 Unit Masonry
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2. Acceptable products include Masonry Reinforcing Corp. "1304/2102", Dur O walL "D/A100/D/A720
723", or Heckman "100/103".

C. For anchorage to steel framework provide manufacturer's standard anchors with crimped 1/4 inch
diameter wire anchor section for welding to steel and triangular shaped wire tie section sized to extend
within 1 inch of masonry face and as follows:

1. Acceptable products include Masonry Reinforcing Corp. "1000, Type 1/1100", Dur O walL
"D/A100/D/A720 723", or Heckman "100/103".

2.09 RIGID ANCHORS

A. Provide straps of form and length indicated, fabricated from metal strips of following width and
thickness.

1. 1% inches wide by % inch thick.
2. As indicated.
2.10 ADJUSTABLE MASONRY VENEER ANCHORS

A. Provide two piece assemblies allowing vertical or horizontal differential movement between wall and
framework parallel to plane of wall, but resisting tension and compression forces perpendicular to it;
for attachment over sheathing to metal studs; and with the following structural performance
characteristics:

1. Structural Performance Characteristics: Capable of withstanding a 100 pound/foot load in either
tension or compression without deforming over, or developing play in excess of, 0.05 inch.

B. Provide anchors and ties as specified below with all components hot-dipped galvanized after
fabrication. Size ties to extend to within % inch of outside face of brick veneer.

1. Brick Veneer Anchors at Metal Stud Back Up Construction: Flexible two piece anchors consisting
of 3/16 inch diameter trapezoidal shaped wire ties and 16 gage minimum steel strap designed for
screw attachment into metal stud framing.

a. Acceptable products include Hohman & Barnard "DW 10/VWT", Masonry Reinforcing Corp.
"1004/1100", or Dur O WaL "D/A213-.5/D/A701 708"

2. Brick Veneer Anchors at Solid Back Up Construction: Flexible two piece anchors consisting of
3/16 inch diameter trapezoidal shaped wire ties with 16 gage channel locking tab and 16 gage
minimum steel "channel slot" designed for surface attachment to concrete or CMU back up.

a. Acceptable products include Masonry Reinforcing Corp. "1302/2103", Dur O WalL
"D/A901/918 921", or Heckman "132/129".

C. Steel Drill Screws for Steel Studs: ASTM C 954 except manufactured with hex washer head and
neoprene washer, #10 diameter by length required to penetrate steel stud flange by not less than 3
exposed threads, and with the following corrosion protective coating:

1. Organic polymer coating with salt spray resistance to red rust of more than 800 hours per ASTM B
117.

2. Organic Polymer Coated Steel Drill Screws:
a. "Traxx," ITW Buildex

b. "Dril Flex," Elco Industries, Inc.

Unit Masonry May 2013
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211  MISCELLANEOUS ANCHORS

A. Unit Type Masonry Inserts in Concrete: Cast iron or malleable iron inserts of type and size indicated.

B. Dovetail Slots: Furnish dovetail slots, with filler strips, of slot size indicated, fabricated from 0.0336
inch (22 gage) sheet metal.

C. Anchor Bolts: Steel bolts complying with A 307, Grade A; with ASTM A 563 hex nuts and, where
indicated, flat washers; hot dip galvanized to comply with ASTM A 153, Class C; of diameter and
length indicated and in the following configurations:

1.

2.

3.

Headed bolts.
Nonheaded bolts, straight.

Nonheaded bolts, bent in manner indicated.

2.12 POSTINSTALLED ANCHORS

A. Anchors as described below, with capability to sustain, without failure, load imposed within factors of
safety indicated, as determined by testing per ASTM E 488, conducted by a qualified independent
testing laboratory.

1.

2.

Type: Chemical anchors.
Type: Expansion anchors.
Type: Undercut anchors.

Corrosion Protection: Carbon steel components zinc plated to comply with ASTM B 633, Class
Fe/zn 5 (5 microns) for Class SC 1 service condition (mild).

Corrosion Protection: Stainless steel components complying with ASTM F 593 and ASTM F 594,
Group 1 alloy 304 or 316 for bolts and nuts; alloy 304 or 316 for anchor.

For cast in place and postinstalled anchors in concrete: Capability to sustain, without failure, a
load equal to 4 times loads imposed by masonry.

For postinstalled anchors in grouted concrete masonry units: Capability to sustain, without failure,
a load equal to 6 times loads imposed by masonry.

2.13 EMBEDDED THROUGH-WALL FLASHING MATERIALS

A. Copper Fabric Laminate: 5 ounce copper sheet bonded with asphalt between 2 layers of glass fiber

cloth.

1. "Copper Fabric," Afco Products Inc.

2. "Type FCC Fabric Covered Copper," Phoenix Building Products
3. "Copper Fabric Flashing," Sandell Manufacturing Co., Inc.

4. "York Copper Fabric Flashing," York Manufacturing, Inc.

B. Adhesive for Flashings: Of type recommended by manufacturer of flashing material for use indicated.

2.14 MISCELLANEOUS MASONRY ACCESSORIES

A. Expansion and Control Joint Fillers:

May 2013
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1. Premolded Expansion Joint Filler: Closed cell polyethylene foam material with a density of +2 psf,
and compatible with most sealants. Acceptable products include Sonneborn "Sonoflex F" and
Williams Products Inc. "Expand O Foam 1380 Series".

2. Construction Joint Filler: Closed cell expanded neoprene foam material with a density of 15 to 35
psf, flame resistant, and compatible with most sealants. Acceptable products include Williams
Products Inc. "Neoprene Type NN1" and Rubatex Corp. "R 1800 FS".

3. Premolded Control Joint Strip: Solid rubber strips with a Shore A durometer hardness of 60 to 80,
designed to fit standard sash blocks and maintain lateral stability of masonry wall. Provide strips
in width approximately 2" less than thickness of masonry wythe. Acceptable products include Dur
O wal "Rapid Control Joint" and Hohman & Barnard "QS Series".

Bond Breaker Strips: Asphalt saturated organic roofing felt complying with ASTM D 226, Type | (No.
15 asphalt felt).

Weep Holes: Provide one of the following at Contractor's option:

1. Aluminum Weep Hole/Vent: One piece L shaped units made to fit in a vertical mortar joint from
sheet aluminum and consisting of a vertical channel with louvers stamped in web and a flat
horizontal; prepainted prior to installation, in color to match that of masonry or mortar as selected
by Architect.

a. "Louvered Weephole", Masonry Reinforcing Corp.

2. Plastic Weep Hole/Vent: One piece flexible extrusion manufactured from ultraviolet resistant
polypropylene co polymer, designed to weep moisture in masonry cavity to exterior, sized to fill
head joints with outside face held back 1/8 inch from exterior face of masonry, in custom color to
match that of masonry or mortar as selected by Architect.

a. "Cell Vent," Dur O Wal, Inc.

Cavity Drainage Material: To prevent mortar from blocking cavity weep holes, provide one of the
following:

1. 1-inch-(25-mm-) thick, reticulated, nonabsorbent mesh, made from polyethylene strands and
shaped to maintain drainage at weep holes without being clogged by mortar droppings. Product:
"Mortar Net".

2.15 INSULATION

A.

Loose Granular Perlite Insulation: ASTM C 549, Type Il (surface treated for water repellency and
limited moisture absorption) or IV (surface treated for water repellency and to limit dust generation).

Loose Granular Vermiculite Insulation: ASTM C 516, Type |l (surface treated for water repellency and
limited moisture absorption), Grade 3 (Fine), complying with 29 CFR 1926 by containing less than
0.10 percent by weight of asbestos and that demonstration shows will not release asbestos fibers in
excess of 0.1 fibers per cubic centimeter under reasonably foreseeable Site conditions.

Extruded Polystyrene Board Insulation: Rigid cellular polystyrene thermal insulation with closed cells
and integral high density skin, formed by the expansion of polystyrene base resin in an extrusion
process to comply with ASTM C 578, Type IV; in manufacturer's standard lengths and widths;
thicknesses as indicated.

Molded Polystyrene Board Insulation: Rigid, cellular thermal insulation formed by the expansion of
polystyrene resin beads or granules in a closed mold to comply with ASTM C 578, Type |; in
manufacturer's standard lengths and widths; thicknesses as indicated.
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1.

Provide specially shaped units designed for installation in cores of concrete blocks.

E. Adhesive: Type recommended by insulation board manufacturer for application indicated.

216 MORTAR AND GROUT MIXES

A. Do not add admixtures including coloring pigments, air entraining agents, accelerators, retarders,
water repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.

1.

Do not use calcium chloride in mortar or grout.

B. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification, for types of mortar
indicated below:

C. Proportions listed are in the following order, by volume of cementitious materials: (Portland
Cement):(Hydrated Lime or Lime Putty):(Aggregate). Aggregate volume is based on the sum of the
separate volumes of other cementitious materials.

1.

2.

Limit cementitious materials in mortar to portland cement lime.

Use Type M mortar for masonry below grade and in contact with earth, and where indicated:
(1):(1/4):(2 1/4 to 3).

Use Type S mortar for reinforced masonry: (1):(1/4 to 1/2):(2 1/4 to 3).
Use Type N mortar for all other exterior and interior walls: (1):(1/2 to 1 1/4):(2 1/4 to 3).

Colored Pigmented Mortar: Select and proportion pigments with other ingredients to produce
color required. Do not exceed pigment to-cement ratio of 1:10, by weight. Match Architect's
sample.

D. Provide grout complying with ASTM C 476, of consistency indicated or, if not otherwise indicated, of
consistency (fine or coarse) at time of placement which will completely fill all spaces intended to
receive grout.

1.

Provide grout in the following proportions, by volume: (1 part portland cement):(0 to 1/10 part
hydrated lime or lime putty):(aggregate, 2% to 3 times the sum of the volumes of other
cementitious materials). Add coarse aggregate in the proportion of 1 to 2 times the sum of the
volumes of other cementitious materials for "coarse" grout.

Use fine grout in grout spaces less than 2 inches in horizontal direction, unless otherwise
indicated.

Use coarse grout in grout spaces 2 inches or more in least horizontal dimension, unless otherwise
indicated.

PART 3 - EXECUTION

3.01 PREPARATION

A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances
and other specific conditions, and other conditions affecting performance of unit masonry.

1.

For the record, prepare written report, endorsed by Installer, listing conditions detrimental to
performance of unit masonry.

B. Examine rough in and built in construction to verify actual locations of piping connections prior to
installation.
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C.

Do not proceed until unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced
standards and conform to codes and ordinances of authorities having jurisdiction.

B. Allinstallation shall be in accordance with manufacturer’s published recommendations.

C. Comply with referenced unit masonry standard and other requirements indicated applicable to each
type of installation included in Project.

D. Thickness: Build cavity and composite walls and other masonry construction to the full thickness
shown. Build single wythe walls to the actual thickness of the masonry units, using units of nominal
thickness indicated.

E. Build chases and recesses as shown or required to accommodate items specified in this and other
Sections of the Specifications. Provide not less than 8 inches of masonry between chase or recess
and jamb of openings and between adjacent chases and recesses.

F. Leave openings for equipment to be installed before completion of masonry. After installation of
equipment, complete masonry to match construction immediately adjacent to the opening.

G. Cut masonry units with motor driven saws to provide clean, sharp, unchipped edges. Cut units as
required to provide continuous pattern and to fit adjoining construction. Use full size units without
cutting where possible.

H. Matching Existing Masonry: Match coursing, bonding, color, and texture of new masonry with existing
masonry.

3.03 CONSTRUCTION TOLERANCES
A. Comply with construction tolerances of referenced unit masonry standard.
3.04 LAYING MASONRY WALLS

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint widths and
for accurate locating of openings, movement type joints, returns, and offsets. Avoid the use of less
than half size units at corners, jambs, and where possible at other locations.

B. Lay up walls to comply with specified construction tolerances, with courses accurately spaced and
coordinated with other construction.

C. Bond Pattern for Exposed Masonry: Lay exposed masonry in the following bond pattern; do not use
units with less that nominal 4 inch horizontal face dimensions at corners or jambs.

1. One half running bond with vertical joint in each course centered on units in courses above and
below.

2. Stack bond

3. One third running bond

4. As indicated on drawings

D. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 2
inches. Bond and interlock each course of each wythe at corners. Do not use units with less than
nominal 4 inch horizontal face dimensions at corners or jambs.
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E.

Stopping and Resuming Work: In each course, rack back 1/2 unit length for one half running bond or
1/3 unit length for one third running bond; do not tooth. Clean exposed surfaces of set masonry, wet
clay masonry units lightly (if required), and remove loose masonry units and mortar prior to laying
fresh masonry.

Built In Work: As construction progresses, build in items specified under this and other Sections of
the Specifications. Fill in solidly with masonry around built in items.

1. Fill space between hollow metal frames and masonry solidly with mortar, unless otherwise
indicated.

a. At exterior frames insert extruded polystyrene board insulation around perimeter of frame in
thickness indicated but not less than % inch to act as a thermal break between frame and
masonry.

2. Where built in items are to be embedded in cores of hollow masonry units, place a layer of metal
lath in the joint below and rod mortar or grout into core.

3. Fill cores in hollow concrete masonry units with grout 3 courses (24 inches) under bearing plates,
beams, lintels, posts, and similar items, unless otherwise indicated.

3.05 MORTAR BEDDING AND JOINTING

A.

C.

Lay brick units with full mortar coverage on bed and head joints. Furrowing of joints will not be
permitted.

Lay hollow concrete masonry units as follows:
1. With full mortar coverage on horizontal and vertical face shells.

2. Bed webs in mortar in starting course on footings and in all courses of piers, columns, and
pilasters, and where adjacent to cells or cavities to be filled with grout.

3. For starting course on footings where cells are not grouted, spread out full mortar bed including
areas under cells.

Cut joints flush for masonry walls to be concealed or to be covered by other materials, unless
otherwise indicated.

3.06 STRUCTURAL BONDING OF MULTIWYTHE MASONRY

A. Use individual metal ties installed in horizontal joints to bond wythes together.
B. Use continuous horizontal joint reinforcement installed in horizontal mortar joints for bond tie between
wythes.
C. Use either of the structural bonding systems specified above.
D. Use structural bonding system indicated on Drawings.
E. Corners: Provide interlocking masonry unit bond in each course at corners, unless otherwise shown.
1. Provide continuity with horizontal joint reinforcement at corners using prefabricated "L" units, in
addition to masonry bonding.
F. Intersecting and Abutting Walls: Unless vertical expansion or control joints are shown at juncture,
provide same type of bonding specified for structural bonding between wythes and space as follows:
1. Provide individual metal ties.
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G.

2. Provide continuity with horizontal joint reinforcement using prefabricated "T" units.

Nonbearing Interior Partitions: Build full height of story to underside of solid floor or roof structure
above and as follows:

1. Install pressure relieving joint filler in joint between top of partition and underside of structure

above.
3.07 CAVITIES/AIR SPACES

A. Keep cavities/air spaces clean of mortar droppings and other materials during construction. Strike
joints facing cavities/air spaces flush.

B. Tie exterior wythe to backup with individual metal ties. Stagger alternate courses.

C. Tie exterior wythe to backup with continuous horizontal joint reinforcing.

D. Install vents in vertical head joints at the top of each continuous cavity/air space. Space vents and
close off cavities/air spaces vertically and horizontally with blocking in manner indicated.

3.08 CAVITY WALL AND MASONRY CELL INSULATION

A. On units of plastic insulation, install small pads of adhesive spaced approximately 1' 0" on center both
ways on inside face or attach to inside face with plastic fasteners designed for this purpose. Fit
courses of insulation between wall ties and other confining obstructions in cavity, with edges butted
tightly both ways. Press units firmly against inside wythe of masonry or other construction as shown.
1. Fill all cracks and open gaps in insulation with crack sealer compatible with insulation and

masonry.

B. Pour granular insulation into cavities as shown to fill void spaces completely. Maintain inspection
ports to show presence of insulation at extremities of each pour area. Close ports after complete
coverage has been confirmed. Limit fall of insulation to one story in height, but not to exceed 20 feet.

3.09 HORIZONTAL JOINT REINFORCEMENT

A. Provide continuous horizontal joint reinforcement as indicated. Install longitudinal side rods in mortar
for their entire length with a minimum cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere.
Lap reinforcing a minimum of 6 inches.

B. Cut or interrupt joint reinforcement at control and expansion joints, unless otherwise indicated.

C. Provide continuity at corners and wall intersections by use of prefabricated "L" and "T" sections. Cut
and bend reinforcement units as approved by manufacturer for continuity at returns, offsets, column
fireproofing, pipe enclosures, and other special conditions.

3.10 ANCHORING MASONRY TO STRUCTURAL MEMBERS

A. Anchor masonry to structural members where masonry abuts or faces structural members to comply

with the following:
1. Provide an open space not less than 1 inch in width between masonry and structural member,
unless otherwise indicated. Keep open space free of mortar or other rigid materials.
2. Anchor masonry to structural members with flexible anchors embedded in masonry joints and
attached to structure.
Unit Masonry May 2013
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3.

Space anchors as indicated, but not more than 24 inches on center vertically and 36 inches on
center horizontally.

3.11 ANCHORING SINGLE WYTHE MASONRY VENEER

A. Anchor single wythe masonry veneer to metal studs with masonry veneer anchors to comply with the
following requirements:

B.

1.

Fasten each anchor section through sheathing to metal studs with 2 metal fasteners of type
indicated.

Embed tie section in masonry joints. Provide not less than 2 inch air space between back of
masonry veneer wythe and face of sheathing.

Locate anchor section relative to course in which tie section is embedded to allow maximum
vertical differential movement of tie up and down.

Space anchors as indicated but not more than 16 inches on center vertically and 18 inches on
center horizontally with not less than one anchor for each 3 square feet of wall area. Install
additional anchors within 12 inches of openings and at intervals around perimeter not exceeding 8
inches.

Install vents at the top of each continuous air space in masonry veneer walls.

3.12 MOVEMENT (CONTROL AND EXPANSION) JOINTS

A. Install control and expansion joints in unit masonry where indicated. Build in related items as the
masonry progresses. Do not form a continuous span through movement joints unless provisions are
made to prevent in plane restraint of wall or partition movement.

B. Joint Spacing: If location of control joints and expansion joints is not shown, place vertical joints
spaced not to exceed 35 feet on center and horizontal joints not to exceed story height.

1. Locate control joints in face brick at all points of discontinuity of back up construction, vertical and
horizontal.

C. Form control joints in concrete masonry as follows:

1. Fit bond breaker strips into hollow contour in ends of block units on one side of control joint. Fill
the resultant core with grout and rake joints in exposed faces.

2. Install preformed control joint gaskets designed to fit standard sash block.

3. Install special shapes designed for control joints. Install bond breaker strips at joint. Keep head
joints free and clear of mortar or rake joint.

D. Form expansion joints in brick made from clay or shale as follows:

1. Build flanges of metal expansion strips into masonry. Lap each joint 4 inches in direction of water
flow. Seal joints below grade and at junctures with horizontal expansion joints, if any.
2. Build flanges of factory fabricated expansion joint units into masonry.
3. Build in joint fillers where indicated.
4. Form open joint of width indicated but not less than 3/8 inch for installation of sealant and backer
rod. Maintain joint free and clear of mortar.
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Build in horizontal pressure relieving joints where indicated; construct joints by either leaving an air
space or inserting nonmetallic 50 percent compressible joint filler of width required to permit
installation of sealant and backer rod.

1. Locate horizontal pressure relieving joints beneath shelf angles supporting masonry veneer and
attached to structure behind masonry veneer.

3.13  LINTELS

A.

B.

C.

Install steel lintels where indicated.

Provide masonry lintels where shown and wherever openings of more than 12 inches for brick size
units and 24 inches for block size units are shown without structural steel or other supporting lintels.
Provide precast or formed in place masonry lintels. Cure precast lintels before handling and
installation. Temporarily support formed in place lintels.

1. For hollow concrete masonry unit walls, use specially formed bond beam units with reinforcement
bars placed as indicated and filled with coarse grout.

Provide minimum bearing of 8 inches at each jamb, unless otherwise indicated.

3.14 THROUGH-WALL FLASHING/WEEP HOLES

A. Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other
obstructions to the downward flow of water in the wall, and where indicated.

B. Prepare masonry surfaces so that they are smooth and free from projections that could puncture
flashing. Place through wall flashing on sloping bed of mortar and cover with mortar. Seal
penetrations in flashing with adhesive/sealant/tape as recommended by flashing manufacturer before
covering with mortar.

C. Install flashings as follows:

1. At masonry backup construction, extend flashing from exterior face of outer wythe of masonry,
through the outer wythe, turned up a minimum of 8 inches, and through the inner wythe to within
% inch of the interior face of the wall in exposed masonry. Where interior surface of inner wythe
is concealed by furring, carry flashing completely through the inner wythe and turn up
approximately 2 inches, unless otherwise indicated.

2. At sheathing backup construction, extend flashing from exterior face of outer wythe of masonry,
through the outer wythe to the face of the sheathing, and turn up a minimum of 8 inches onto the
sheathing.

a. Fully adhere flashing to substrate with adhesive; using a roller or other device to ensure full
and complete adhesion.

b. At joints, lap flashing sheets a minimum of 4 inches onto adjacent sheet and seal with
adhesive.

3. Atlintels and shelf angles, extend flashing a minimum of 4 inches into masonry at each end.

4. At heads and sills, extend flashing as specified above unless otherwise indicated but turn up ends
not less than 2 inches to form a pan.

5. Turn down sheet metal flashings at exterior face of masonry to form drip.

6. Strip in top edge of flashing installed against inner face of cavity with mastic and reinforcing fabric.
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D. Install weep holes in the head joints in exterior wythes of the first course of masonry immediately
above embedded flashings and as follows:

1. Form weep holes by using open head-joints in brick veneer.
2. Form weep holes with product specified in Part 2 of this Section.
3. Space weep holes 24 inches on center.

4. In uninsulated cavities/air spaces place cavity drainage material immediately above flashing
embedded in the wall, as masonry construction progresses, to splatter mortar droppings and to
maintain drainage.

E. Install reglets and nailers for flashing and other related construction where shown to be built into
masonry.

3.15 INSTALLATION OF REINFORCED UNIT MASONRY
A. Install reinforced unit masonry to comply with requirements of referenced unit masonry standard.

1. Provide continuous vertical reinforcing as indicated on the Drawings or otherwise required,
including additional reinforcing bars at corners, around openings, at attachments of other work,
and similar work.

2. Install bars to provide proper embedment and laps where indicated as "continuous reinforcing".
3. Fill cores containing vertical reinforcing with grout to full height of wall.

B. Temporary Formwork: Construct formwork and shores to support reinforced masonry elements
during construction.

1. Construct formwork to conform to shape, line, and dimensions shown. Make sufficiently tight to
prevent leakage of mortar and grout. Brace, tie, and support forms to maintain position and
shape during construction and curing of reinforced masonry.

C. Do not place grout until entire height of masonry to be grouted has attained sufficient strength to resist
grout pressure.

D. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to
carry their own weight and other temporary loads that may be placed on them during construction.

3.16 REPAIRING, POINTING, AND CLEANING

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or
if units do not match adjoining units. Install new units to match adjoining units and in fresh mortar or
grout, pointed to eliminate evidence of replacement.

B. Pointing: During the tooling of joints, enlarge any voids or holes, except weep holes, and completely
fill with mortar. Point up all joints including corners, openings, and adjacent construction to provide a
neat, uniform appearance, prepared for application of sealants.

C. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or
chisels.

2. Test cleaning methods on sample wall panel; leave ¥ panel uncleaned for comparison purposes.
Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
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3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with
liquid strippable masking agent, polyethylene film, or waterproof masking tape.

4. Wet wall surfaces with water prior to application of cleaners; remove cleaners promptly by rinsing
thoroughly with clear water.

5. Clean brick by means of bucket and brush hand cleaning method described in BIA "Technical
Note No. 20 Revised".

6. Clean concrete masonry by means of cleaning method indicated in NCMA TEK 45 applicable to
type of stain present on exposed surfaces.

D. Provide final protection and maintain conditions, in a manner acceptable to Installer, that ensure unit
masonry is without damage and deterioration at time of Substantial Completion.

END OF SECTION 04 20 00 00
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SECTION 04 23 13 00 - GLASS UNIT MASONRY VERTICAL ASSEMBLIES

11 GENERAL

A. Description Of Work
1. This specification covers the furnishing and installation of materials for glass unit masonry
assemblies. Products shall be as follows or as approved by The University. Installation
procedures shall be in accordance with the product manufacturer's recommendations.
Demolition and removal of materials shall be as required to support the work.

B. Summary

1. This Section includes
a. Glass block set in mortar.
b. Glass block set in silicone sealant.
C. Glass block set in glass-block grid systems.

C. Performance Requirements
1. Structural Performance: Provide glass-block grid systems capable of withstanding the effects of
gravity loads and the loads and stresses within limits and under conditions indicated.

D. Action Submittals
1. Product Data: For each type of product indicated.
2. LEED Submittals:

a. Product Data for Credit IEQ 4.1: For sealants used inside the weatherproofing system,
documentation including printed statement of VOC content.
b. Laboratory Test Reports for Credit IEQ 4: For sealants used inside the weatherproofing

system, documentation indicating that products comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for the
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale
Environmental Chambers."

3. Shop Drawings: Show fabrication and installation details for glass unit masonry, including vertical
and horizontal coursing, anchors, reinforcement, and expansion strips and glass-block grid
systems.

4. Provide Samples for each form, pattern, and color of glass block and color of joint material and
glass-block grid material indicated or selected by The University.

5. Delegated-Design Submittal:  For installed products indicated to comply with performance

requirements and design criteria, documentation including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

E. Informational Submittals
1. Qualification Data: For qualified professional engineer.
F. Quiality Assurance
1. Fire-Rated Glass Unit Masonry Assemblies: Assemblies listed by a testing and inspecting

agency acceptable to authorities having jurisdiction, for fire-protection ratings indicated, based on

testing according to NFPA 257 OR UBC Standard 7-4, as directed.

a. Test Pressure: Test at atmospheric pressure OR After 10 minutes into the test, neutral
pressure level in furnace shall be located so that at least two-thirds of test specimen is
above the neutral pressure plane, as directed.

G. Delivery, Storage, And Handling
1. Store glass block in unopened cartons on elevated platforms, under cover, and in a dry location.
If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof
sheeting, securely tied.
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2.
3.
4.,

5.

Store glass-block grid materials in unopened cartons in an enclosed, dry location.

Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.

Store accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

H. Project Conditions

1.

Environmental Limitations for Sealants: Do not install sealants when ambient and substrate

temperatures are outside limits permitted by sealant manufacturer or below 40 deg F (5 deg C) or

when joint substrates are wet.

Weather Limitations: Proceed with installation of glass unit masonry assemblies only when

ambient and material temperatures are 40 deg F (5 deg C) or higher.

a. Maintain temperature in installation areas at 40 deg F (5 deg C) or above for 48 hours after
installing.

I Sequencing And Scheduling

1. Sequence and coordinate completion of glass unit masonry assemblies so sealants can be
installed immediately after mortar has attained final set.
1.2 PRODUCTS

A. Glass Block

1. Hollow Glass Block: Hollow units made from transparent glass, with manufacturer's standard
edge coating.

a. Glass Color: As selected from manufacturer's full range.

b. Pattern:

1) Smooth, undistorted inner and outer faces.

2) Wavy, light-diffusive design on inner faces, and smooth outer faces.

3) Fluted, light-diffusive design, horizontal on one inner face, vertical on other; and
smooth outer faces.

4) Linear prismatic design, horizontal on one inner face, vertical on other; and smooth
outer faces.

5) Prismatic pyramid, light-diffusive design on inner faces, and smooth outer faces.

6) As indicated by manufacturer's designation.

7 Manufacturer's standard decorative pattern to match sample.

8) As selected from manufacturer's full range.

9) Custom decorative pattern to match design.

C. Edge-Coating Color: As selected from manufacturer's full range.

d. Sizes: Manufacturer's standard sizes corresponding to nominal sizes indicated on
Drawings.

e. Thick-Faced Units: Units with faces at least 3/4 inch (19 mm) thick.

2. Solid Glass Block: Colorless, transparent, solid glass blocks with smooth OR stippled, as
directed, faces and manufacturer's standard edge coating.

a. Square-Block Size: 5-3/4 inches (146 mm) OR 7-3/4 inches (197 mm) OR 11-3/4 inches
(299 mm) as directed, square by 1-1/2 inches (38 mm) OR 3 inches (76 mm) thick, actual
size, as directed.

b. Rectangular-Block Size: 3 by 7-3/4 inches (76 by 197 mm) OR 5-3/4 by 7-3/4 inches (146
by 197 mm), as approved by 1-1/2 inches (38 mm) OR 3 inches (76 mm) thick, actual
size, as directed.

3. Glass Paver Block: Transparent, colorless, pressed glass units, with a smooth top surface and a

decorative, light-diffusing, patterned bottom surface; 6 inches (152 mm) square by 1 inch (25

mm) OR 4-3/4 inches (120 mm) square by 1-9/16 inches (40 mm) OR 6-5/16 inches (160

mm) square by 1-3/16 inches (30 mm) OR 7-1/2 inches (190 mm) square by 1-1-15/16

inches (50 mm) OR 7-1/2 inches (190 mm) square by 2-3/4 inches (70 mm) OR 7-7/8 inches

(200 mm) square by 7/8 inch (22 mm) OR 7-7/8 inches (200 mm) square by 1-15/16 inches
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(50 mm) OR 4-5/8 inches (117 mm) in diameter by 2-3/8 inches (60 mm) thick, actual size, as
directed.
a.

Glass-Block Grid Systems

1.

2.

3.

4,

5.

General: Aluminum extrusions complying with ASTM B 221 (ASTM B 221M), Alloy 6063-T6 or

Alloy 6463-T6, forming a grid system and frame designed for application indicated.

Window and Wall System: Aluminum T-bar grid with tubular frame and vinyl glass-block boots.

a. Finish: As selected from manufacturer's full range.

b. Glass-Block Size: 7-3/4 inches (197 mm) square by 3-1/8 inches (79 mm) thick.

C. Provide self-flashing, as directed, aluminum exterior frame covers with vinyl thermal
break.

d. Provide extruded-aluminum frame receivers (corner starters) at heads, jambs, and sills.

e. Provide extruded-aluminum mullions where indicated.

f. Provide aluminum trim and closures as indicated.

Skylight System: Aluminum T-bar grid with tubular frame; vinyl thermal break; extruded-

aluminum, curb-mounting frame and counterflashing; and vinyl glass-block boots.

a. Finish: As selected from manufacturer's full range.

b. Glass-Block Size: 7-3/4 inches (197 mm) square by 3-1/8 inches (79 mm) thick.

Floor System: Aluminum tubular grid and frame with glass-block boots made from UV- and oil-

resistant EPDM.

a. Finish: Class Il, clear-anodized finish; complying with AAMA 611.

b. Glass-Paver-Block Size: 6 inches (152 mm) square by 1 inch (25 mm) thick.

Sealant: Product recommended by glass-block grid system manufacturer.

a. Provide sealants for use inside the weatherproofing system that have a VOC content of
250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Mortar Materials

1.

wn

aks

10.

Portland Cement: ASTM C 150, Type | or Type Il, natural color or white cement as required to

produce mortar color indicated.

a. Where joints are indicated to be raked out and pointed, gray cement may be used for
setting mortar.

Hydrated Lime: ASTM C 207, Type S.

Portland Cement-Lime Mix: Packaged blend of portland cement complying with ASTM C 150,

Type | or Type lll, and hydrated lime complying with ASTM C 207, Type S.

Masonry Cement: ASTM C 91.

Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use in

mortar mixes. Use only pigments with a record of satisfactory performance in masonry mortar.

Colored Cement Product: Packaged blend made from portland cement and lime OR masonry

cement, as directed, and mortar pigments, all complying with specified requirements, and

containing no other ingredients.

a. Formulate blend as required to produce color indicated or, if not indicated, as selected from
manufacturer's standard colors.

b. Pigments shall not exceed 10 percent of portland cement OR 5 percent of masonry
cement, as directed, by weight.

Aggregate: ASTM C 144, with 100 percent passing No. 8 (2.36-mm) sieve.

a. For pointing mortar and joints narrower than 1/4 inch (6 mm), use aggregate graded with
100 percent passing No. 16 (1.18-mm) sieve.

b. White Aggregates: Natural white sand or crushed white stone.

C. Colored Aggregates: Natural sand or crushed stone of color necessary to produce
required mortar color.

Water-Repellent Admixture: Manufacturer's standard dry mixture of stearates, water-reducing

agents, and fine aggregates intended to reduce capillarity in mortar.

Water-Repellent Admixture: Liquid polymeric water-repellent mortar admixture that does not

reduce flexural bond strength of mortar.

Water: Potable.
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D. Glass Unit Masonry Accessories

1. Panel Reinforcement: Ladder-type units, butt welded, not lapped and welded; complying with
ASTM A 951 in straight lengths of not less than 10 feet (3 m), and as follows:
a. Interior Walls: Hot-dip galvanized, carbon-steel wire.
b. Exterior Walls: Hot-dip galvanized, carbon-steel OR Stainless-steel, as directed, wire.
C. Wire Size: W1.7 or 0.148-inch (3.8-mm) diameter.
d. Width: 2 inches (50 mm) OR 1-5/8 inches (40 mm), as directed.
e. Spacing of Cross Rods: Not more than 16 inches (407 mm) apart.

2. Panel Anchors: Glass-block manufacturer's standard perforated steel strips, 0.0359 inch (0.9
mm) by 1-3/4 inches (44 mm) wide by 24 inches (600 mm) long, hot-dip galvanized after
fabrication to comply with ASTM A 153/A 153M.

3. Mortarless Installation System: System of aluminum or plastic perimeter framing, anchors, and
spacers designed for installing glass block with sealant-filled joints.
4, Fasteners, General: Unless otherwise indicated, provide Type 304 or Type 316 stainless-steel

fasteners at exterior walls and zinc-plated fasteners with coating complying with ASTM B 633,
Class Fe/Zn 5, at interior walls. Select fasteners for type, grade, and class required.

5. Carbon-Steel Bolts: ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6) with hex nuts,
ASTM A 563 (ASTM A 563M), if applicable.

6. Stainless-Steel Bolts: ASTM F 593 (ASTM F 738M), Alloy Group 1 or 2 (Al or A4) with hex nuts,
ASTM F 594 (ASTM F 836M), if applicable.

7. Postinstalled Anchors: Provide powder-actuated fasteners OR metal expansion sleeve anchors
OR metal impact expansion anchors, as directed, of type and size necessary for installation
indicated, as recommended by manufacturer, unless otherwise indicated.

8. Asphalt Emulsion: Cold-applied asphalt emulsion complying with ASTM D 1187 or
ASTM D 1227.

9. Mineral-Fiber Expansion Strips: Mineral-fiber strips, complying with requirements of fire-rated
assembly listing and glass-block manufacturer.

a. Use for fire-rated assemblies.

10. Plastic-Foam Expansion Strips: Polyethylene foam complying with requirements of glass-block
manufacturer; 3/8 inch (9 mm) thick by 4 inches (100 mm) OR 3-1/2 inches (89 mm) OR 2-1/2
inches (63 mm) wide, as directed.

a. Use plastic-foam expansion strips for non-fire-rated assemblies OR fire-rated and non-fire-
rated assemblies, as directed.

11. Sealants: Manufacturer's standard chemically curing, elastomeric sealants of base polymer and
characteristics indicated below that comply with applicable requirements in Division 07 Section
"Joint Sealants".

a. Single-component, neutral-curing OR acid-curing, as directed, silicone sealant.

b. Single-component, nonsag urethane sealant.

C. Multicomponent, nonsag polysulfide sealant.

d Provide sealants for use inside the weatherproofing system that have a VOC content of

250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

e. Sealant Accessories: Provide sealant accessories, including primers, bond-breaker tape,
and cylindrical sealant backing, that comply with applicable requirements in Division 07
Section "Joint Sealants".

E. Mortar Mixes
1. General: Do not use admixtures, including pigments, air-entraining agents, accelerators,
retarders, or antifreeze compounds, unless otherwise indicated.
a. Do not use calcium chloride in mortar.
b. For mortar in exterior panels, use water-repellent admixture according to admixture
manufacturer's written instructions.
C. For pointing mortar in exterior panels, use water-repellent admixture according to
admixture manufacturer's written instructions.
d. Limit cementitious materials in mortar to portland cement and lime.
2. Mortar for Glass Unit Masonry Assemblies: Provide mortar, mixed according to glass-block
manufacturer's listing with testing and inspecting agency, for fire-resistance rating indicated.
OR
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Mortar for Glass Unit Masonry Assemblies: Comply with ASTM C 270, Proportion Specification

for Type S mortar.

a. Combine and thoroughly mix cementitious materials, water, and aggregates in a
mechanical batch mixer, unless otherwise indicated. Mix mortar to produce a stiff but
workable consistency that is drier than mortar for brick or concrete masonry. Discard
mortar when it has reached initial set.

3. Pigmented Mortar: Use colored cement product OR Select and proportion pigments with other
ingredients to produce color required. Do not add pigments to colored cement products, as
directed.

a. Pigments shall not exceed 10 percent of portland cement by weight.

b. Pigments shall not exceed 5 percent of masonry cement by weight.

C. Mix to match sample.

4, Colored-Aggregate Mortar: Produce required mortar color by using colored aggregates and
natural color or white cement as necessary to produce required mortar color.

a. Mix to match sample.

1.3 EXECUTION
A. Examination

1. Examine sills, jambs, and heads surrounding glass unit masonry assemblies for compliance with
requirements for installation tolerances and other conditions affecting performance.

a. Proceed with installation only after unsatisfactory conditions have been corrected.

B. Installing Glass Block With Mortar

1. Apply a heavy coat of asphalt emulsion to sill and adhere expansion strips to jambs and heads
with asphalt emulsion. Allow asphalt emulsion to dry before placing mortar. Trim expansion
strips to width required to fit glass block and to full lengths of heads and jambs.

2. Set glass block with completely filled bed and head joints, with no furrowing, accurately spaced
and coordinated with other construction. Maintain 1/4-inch (6-mm) OR 3/8-inch (10-mm), as
directed, exposed joint widths, unless otherwise indicated.

3. Install panel reinforcement in horizontal joints at spacing indicated and continuously from end to
end of panels; comply with the following requirements:

a. Vertical Spacing of Panel Reinforcement for Exterior Panels: Every other course but not
more than 16 inches (407 mm) o.c., starting with first course above sill OR As indicated on
Drawings, as directed.

b. Vertical Spacing of Panel Reinforcement for Interior Panels: Not more than 16 inches (407
mm) o.c. OR As indicated on Drawings, as directed.

C. Do not bridge expansion joints with panel reinforcement.

d. Place panel reinforcement in joints immediately above and below all openings within glass
unit masonry assemblies.

e. Lap panel reinforcement not less than 6 inches (150 mm) if more than 1 length is
necessary.

f. Embed panel reinforcement in mortar bed by placing lower half of mortar bed first, pressing
panel reinforcement into place and covering with upper half of mortar bed.

4, Install panel anchors at locations indicated and in same horizontal joints where panel
reinforcement occurs. Extend panel anchors at least 12 inches (300 mm) into joints, and bend
within expansion joints at edges of panels and across the head. Attach panel anchors as follows:
a. For in-place unit masonry assemblies and concrete, attach panel anchors with 1/4-inch- (6-

mm-) diameter bolt-size, postinstalled anchors, 2 per panel anchor.

b. For new unit masonry assemblies, embed other ends of panel anchors, after bending
portions crossing expansion joint, in horizontal mortar joints closest in elevation to joints in
glass unit masonry assemblies containing panel anchors.

C. For steel members, attach panel anchors with 1/4-inch- (6-mm-) diameter through bolts
and nuts or bolts in tapped holes in steel members.

May 2013 Glass Unit Masonry Vertical Assemblies
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10.

11.

12.

13.

Use rubber mallet to tap units into position. Do not use steel tools, and do not allow units to come
into contact with metal accessories and frames.

Use plastic spacers OR temporary wedges, as directed, in mortar joints to produce uniform joint
widths and to prevent mortar from being squeezed out of joints.

a. If temporary wedges are used, remove them after mortar has set and fill voids with mortar.
Keep expansion joints free of mortar.

Rake out joints indicated to be pointed to a uniform depth sufficient to accommodate pointing
material, but not less than joint width.

a. If temporary wedges are used, remove them before raking out and pointing joints.

b. Point joints at exterior face OR both faces, as directed, of exterior panels with mortar.
C. Point joints at exterior face OR both faces, as directed, of exterior panels with sealant.
d. Point joints at both faces of exterior and interior panels with sealant.

Point joints with mortar by filling raked joints and voids. Place and compact pointing mortar in

layers not more than 3/8 inch (10 mm) thick. Compact each layer thoroughly and allow to

become thumbprint hard before applying next layer.

a. Tool exposed joints slightly concave when pointing mortar is thumbprint hard. Use a
smooth plastic jointer larger than joint width.

Point joints by filling with sealant to comply with requirements in Division 07 Section "Joint

Sealants".

Clean glass unit masonry assemblies as work progresses. Remove mortar fins and smears

immediately, using a clean, wet sponge or a scrub brush with stiff fiber bristles. Do not use harsh

cleaners, acids, abrasives, steel wool, or wire brushes when removing mortar or cleaning glass

unit masonry assemblies.

Install sealant at jambs, heads, mullions and other locations indicated. Prepare joints, including

installation of primer and bond-breaker tape or cylindrical sealant backing, and apply elastomeric

sealants to comply with requirements in Division 07 Section "Joint Sealants".

Construction Tolerances: Set glass block to comply with the following tolerances:

a. Variation from Plumb: For lines and surfaces of vertical elements and arris, do not exceed
1/4 inch in 10 feet (6 mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch in 40 feet
(12 mm in 12 m) or more.

b. Variation from Level: For bed joints, and other conspicuous lines, do not exceed 1/8 inch
in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m) or 1/2 inch in 40 feet (12 mm in
12 m) or more.

C. Variation of Location in Plan: For location of elements in plan do not vary from that
indicated by more than plus or minus 1/4 inch (6 mm).

d. Variation in Mortar-Joint Thickness: Do not vary from joint thickness indicated by more
than plus or minus 1/16 inch (1.5 mm).

e. For faces of adjacent exposed units, do not vary from flush alignment by more than 1/16
inch (1.5 mm).

C. Installing Glass Block With Sealant

1.

General: Install mortarless glass-block systems according to manufacturer's written instructions.

a. Fasten frames and anchors or clips securely to surrounding construction.
b. Shim starting track as needed to make it level.
C. Adhere glass block to starting track and spacers with silicone sealant.

After glass blocks are installed, apply sealant to completely fill channel around each glass block,
and tool flush with exterior surface. Remove excess sealant and smears.

D. Glass-Block Grid System Installation

1. General: Install glass-block grid systems according to manufacturer's written instructions.

2. Window and Wall System Installation: Assemble grid system, apply continuous sealant bead to
back of window Z-bar, place in position, adjust as needed to make grid level and plumb, and
fasten to substrate.

a. Insert glass blocks into vinyl glass-block boots and carefully insert into grid from exterior
side. Install blocks firmly against T-bars without deforming boots.
b. Apply sealant to completely fill channel around each glass block, and tool flush with
exterior surface. Remove excess sealant and smears.
Glass Unit Masonry Vertical Assemblies May 2013
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E.

Skylight System Installation: Assemble grid system, apply continuous sealant bead to top of

supporting curb, place in position, adjust as needed to bring grid true to line, and fasten to

substrate.

a. Insert glass blocks into vinyl glass-block boots and carefully insert into grid from exterior
side. Install blocks firmly against T-bars without deforming boots.

b. Apply sealant to completely fill channel around each glass block, and tool flush with
exterior surface. Remove excess sealant and smears.

Floor System Installation: Assemble grid system in position, adjusting supports as needed to

level grid as system is assembled, and fasten to substrate.

a. Insert glass blocks into glass-block boots and install in grid. Install blocks flush with
adjoining floor surfaces and aluminum grid.

b. Apply sealant to completely fill channel around each glass block and joints of aluminum
grid. Tool sealant flush with exterior surface and remove excess sealant and smears.

Cleaning

1.

On surfaces adjacent to glass unit masonry assemblies, remove mortar, sealants, and other
residue resulting from glass-block installation, in a manner approved by manufacturers of
materials involved.

Remove excess sealants with commercial solvents of type recommended by sealant
manufacturer. Exercise care not to damage sealant in joints.

Perform final cleaning of glass unit masonry assemblies when surface is not exposed to direct
sunlight. Start at top of panel using generous amounts of clean water. Remove water with clean,
dry, soft cloths; change cloths frequently to eliminate dried mortar particles and aggregate.

END OF SECTION 04 23 13 00
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SECTION 05 12 00 00 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 01 Specification Sections, apply to this Section.
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and
this Section is directly applicable to them.
1.02 REFERENCE STANDARDS
A. The latest published edition of a reference shall be applicable to this Project unless identified by a
specific edition date.
B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to
this Project.
C. All materials, installation and workmanship shall comply with all applicable requirements and
standards.
1.03 QUALITY ASSURANCE
A. Comply with applicable provisions of the following specifications and documents.
1. AISC's "Specification for Structural Steel Buildings - Allowable Stress Design and Plastic Design."
2. AISC's "Load and Resistance Factor Design (LFRD) Specification for Structural Steel Buildings."
3. AISC's "Specification for Allowable Stress Design of Single-Angle Members."
4. AISC's "Specification for Load and Resistance Factor Design of Single-Angle Members."
5. AISC's "Seismic Provisions for Structural Steel Building."
6. ASTM A 6 (ASTM A 6M) "Specification for General Requirements for Rolled Steel Plates, Shapes,
Sheet Piling, and Bars for Structural Use."
7. Research Council on Structural Connections' (RCSC) "Specification for Structural Joints Using
ASTM A 325 or A 490 Bolts."
8. Research Council on Structural Connections' (RCSC) "Load and Resistance Factor Design
Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
B. Qualifications for Welding Work: Qualify welding procedures and welding operators in accordance
with AWS "Quialification" requirements.
1. Provide certification that welders to be employed in work have satisfactorily passed AWS
qualification tests.
2. |If recertification of welders is required, retesting will be Contractor's responsibility.
1.04 SUBMITTALS
A. Product Data:
May 2013 Structural Steel Framing
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1. Product data or manufacturer's specifications and installation instructions for following products.
Include laboratory test reports and other data to show compliance with specifications (including
specified standards).

a. Structural steel (each type), including certified copies of mill reports covering chemical and
physical properties.

b. High strength bolts (each type), including nuts and washers.
1) Include Direct Tension Indicators if used.
c. Structural steel primer paint.
d. Shrinkage resistant grout.
B. Record Documents:

1. Shop drawings prepared under supervision of a licensed Structural Engineer, including complete
details and schedules for fabrication and assembly of structural steel members, procedures, and
diagrams.

a. Include details of cuts, connections, camber, holes, and other pertinent data. Indicate welds
by standard AWS symbols and show size, length, and type of each weld.

b. Provide setting drawings, templates, and directions for installation of anchor bolts and other
anchorages to be installed as work of other sections.

2. Test reports conducted on shop and field bolted and welded connections. Include data on type(s)
of tests conducted and test results.

3. Certified copies of each survey conducted by a licensed Land Surveyor, showing elevations and
locations of base plates and anchor bolts to receive structural steel and final elevations and
locations for major members. Indicate discrepancies between actual installation and contract
documents.

1.05 DELIVERY, STORAGE AND HANDLING
A. Deliver materials to the Project Site at such intervals to ensure uninterrupted progress of work.

B. Deliver anchor bolts and anchorage devices, which are to be embedded in cast in place concrete or
masonry, in ample time to not to delay work.

C. Store materials to permit easy access for inspection and identification. Keep steel members off
ground by using pallets, platforms, or other supports. Protect steel members and packaged materials
from erosion and deterioration. If bolts and nuts become dry or rusty, clean and re-lubricate before
use.

1. Do not store materials on structure in a manner that might cause distortion or damage to
members or supporting structures. Repair or replace damaged materials or structures as
directed.

1.06 PERFORMANCE REQUIREMENTS

A. Engineer structural steel connections required by the Contract Documents to be selected or
completed by the fabricator to withstand design loadings indicated.

B. Engage a fabricator who utilizes a qualified professional engineer to prepare calculations, Shop
Drawings, and other structural data for structural steel connections.

Structural Steel Framing May 2013
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PART 2 - PRODUCTS

2.01 GENERAL
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local
requirements, and conform to codes and ordinances of authorities having jurisdiction.
2.02 MATERIALS
A. Metal Surfaces, General: For fabrication of work that will be exposed to view, use only materials that
are smooth and free of surface blemishes including pitting, rust and scale seam marks, roller marks,
rolled trade names, and roughness. Remove such blemishes by grinding, or by welding and grinding,
prior to cleaning, treating, and applying surface finishes.
B. Structural Steel Shapes, Plates, and Bars: ASTM A 36 (ASTM A 36M).
C. Cold Formed Steel Tubing: ASTM A 500, Grade B.
D. Hot Formed Steel Tubing: ASTM A 501.
E. Headed Stud Type Shear Connectors: ASTM A 108, Grade 1015 or 1020, cold finished carbon steel
with dimensions complying with AISC Specifications.
F. Anchor Rods, Bolts, Nuts, and Washers: As follows:
1. Unheaded Rods: ASTM A 36 (ASTM A 36M)
2. Unheaded Rods: ASTM A 572, Grade 50 (ASTM A 572M, Grade 345)
3. Unheaded Bolts: ASTM A 687, high strength
4. Headed Bolts: ASTM A 307, Grade A (ASTM F 568, Property Class 4.6); carbon-steel, hex-head
bolts; and carbon-steel nuts.
5. Headed Bolts: ASTM A325 (ASTM A 325M), Type 1, heavy hex steel structural bolts and heavy
hex carbon-steel nuts.
6. Headed Bolts: ASTM A 490 (ASTM A 490M), Type 1, heavy hex steel structural bolts and heavy
hex carbon-steel nuts.
7. Washers: ASTM A 36 (ASTM A 36M)
G. Nonhigh-Strength Bolts, Nuts, and Washers: ASTM A 307, Grade A (ASTM F 58, Property Class
4.6); carbon-steel, hex-head bolts; carbon-steel nuts; and flat, unhardened steel washers.
1. Finish: Plain, uncoated
2. Finish: Hot-dip zinc-coating, ASTM A 153, Class C
3. Finish: Mechanically deposited zinc-coating, ASTM B 695, Class 50
H. High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy hex steel
structural bolts, heavy hex carbon-steel nuts, and hardened carbon-steel washers.
1. Finish: Plain, uncoated
2. Finish: Hot-dip zinc-coating, ASTM A 153, Class C
3. Finish: Mechanically deposited zinc-coating, ASTM B 695, Class 50, epoxy coated
May 2013 Structural Steel Framing
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4. Direct-Tension Indicators: ASTm F 959, Type 325
a. Finish: Plain, uncoated
b. Finish: Mechanically deposited zinc-coating, ASTM B 695, Class 50
c. Finish: Mechanically deposited zinc-coating, ASTM B 695, Class 50, epoxy coated

High-Strength Bolts, Nuts, and Washers: ASTM A 490 (ASTM A 490M), Type 1, heavy hex steel
structural bolts, heavy hex carbon-steel nuts, and hardened carbon-steel washers, uncoated.

1. Direct-Tension Indicators: ASTM F 959, Type 490 uncoated

J. Welding Electrodes: Comply with AWS requirements.
2.03 PRIMER
A. Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer with good resistance to
normal atmospheric corrosion, complying with performance requirements of FS TT-P-664.
B. Primer: SSPC-Paint 23, latex primer.
C. Galvanizing Repair Paint: High-zinc-dust-content paint for regalvanizing welds and repair painting
galvanized steel, with dry film containing not less than 93 percent zinc dust by weight, and complying
with DOD-P-21035A or SSPC-Paint 20.
2.04 GROUT
A. Cement Grout: Portland cement (ASTM C 150, Type | or Type Ill) and clean, uniformly graded,
natural sand (ASTM C 404, Size No. 2). Mix at a ratio of 1.0 part cement to 2-1/2 parts sand, by
volume, with minimum water required for placement and hydration.
B. Nonmetallic Shrinkage Resistant Grout: Premixed, nonmetallic, noncorrosive, nonstaining product
containing selected silica sands, Portland cement, shrinkage compensating agents, plasticizing and
water reducing agents, complying with ASTM C 1107 of consistency suitable for application, and a 30
minute working time.
2.05 FABRICATION
A. Shop Fabrication and Assembly: Fabricate and assemble structural assemblies in shop to greatest
extent possible. Fabricate items of structural steel in accordance with AISC Specifications and as
indicated on final shop drawings. Provide camber in structural members where indicated.

1. Properly mark and match mark materials for field assembly. Fabricate for delivery sequence that
will expedite erection and minimize field handling of materials.

2. Where finishing is required, complete assembly, including welding of units, before start of finishing
operations. Provide finish surfaces of members exposed in final structure free of markings, burrs,
and other defects.

B. Connections: Weld or bolt shop connections, as indicated.
C. Bolt field connections, except where welded connections or other connections are indicated.

1. Provide high strength threaded fasteners for principal bolted connections, except where
unfinished bolts are indicated.
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2. Provide unfinished threaded fasteners for only bolted connections of secondary framing members
to primary members (including purlins, girts, and other framing members taking only nominal
stresses) and for temporary bracing to facilitate erection.

High Strength Bolted Construction: Install high strength threaded fasteners in accordance with AISC
"Specifications for Structural Joints using ASTM A 325 or A 490 Bolts."

Welded Construction: Comply with AWS Code for procedures, appearance and quality of welds, and
methods used in correcting welding work.

Assemble and weld built up sections by methods that will produce true alignment of axes without
warp.

Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors.
Weld shear connectors in field, spaced as shown, to beams and girders in composite construction.
Use automatic end welding of headed stud shear connectors in accordance with manufacturer's
printed instructions.

Steel Wall Framing: Select members that are true and straight for fabrication of steel wall framing.
Straighten as required to provide uniform, square, and true members in completed wall framing.

Build up welded door frames attached to structural steel framing. Weld exposed joints continuously
and grind smooth. Plug weld steel bar stops to frames, except where shown removable. Secure
removable stops to frames with countersunk, cross recessed head machine screws, uniformly spaced
not more than 10 inches on center, unless otherwise indicated.

Holes for Other Work: Provide holes required for securing other work to structural steel framing and
for passage of other work through steel framing members, as shown on final shop drawings.

Provide threaded nuts welded to framing and other specialty items as indicated to receive other work.

Cut, drill, or punch holes perpendicular to metal surfaces. Do not flame cut holes or enlarge holes by
burning. Drill holes in bearing plates.

Expansion Joints: Provide expansion joints in steel shelf angles when part of structural steel frame;
locate at vertical brick expansion joints as indicated on drawings.

2.06 SHOP PAINTING
A. Shop paint structural steel, except those members or portions of members to be embedded in
concrete or mortar. Paint embedded steel that is partially exposed on exposed portions and initial 2
inches of embedded areas only.
1. Do not paint surfaces to be welded or high strength bolted with friction type connections.
2. Do not paint surfaces scheduled to receive sprayed on fireproofing.
3. Apply 2 coats of paint to surfaces that are inaccessible after assembly or erection. Change color
of second coat to distinguish it from first.
Surface Preparation: After inspection and before shipping, clean steelwork to be painted. Remove
loose rust, loose mill scale, and spatter, slag, or flux deposits. Clean steel in accordance with Steel
Structures Painting Council (SSPC) as follows:
1. SP 2 "Hand Tool Cleaning"
2. SP 3"Power Tool Cleaning"
3. SP 6 "Commercial Blast Cleaning"
May 2013 Structural Steel Framing
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4. SP 7 "Brush Off Blast Cleaning"

5. SP 10 "Near White Blast Cleaning"

C. Painting: Immediately after surface preparation, apply structural steel primer paint in accordance with

manufacturer's instructions and at a rate to provide dry film thickness of not less than 1.5 mils. Use
painting methods that result in full coverage of joints, corners, edges, and exposed surfaces.

2.07  GALVANIZING

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel indicated for

galvanizing according to ASTM A 123.

2.08 SOURCE QUALITY CONTROL

A. Materials and fabrication procedures are subject to inspection and tests in mill, shop, and field,

conducted by a qualified inspection agency. Such inspections and tests will not relieve Contractor of
responsibility for providing materials and fabrication procedures in compliance with specified
requirements.

1. Promptly remove and replace materials or fabricated components that do not comply.

Design of Members and Connections: Details shown are typical; similar details apply to similar
conditions, unless otherwise indicated. Verify dimensions at the Project Site whenever possible
without causing delay in the work.

1. Promptly notify Owner whenever design of members and connections for any portion of structure
are not clearly indicated.

PART 3 - EXECUTION

3.01 ERECTION

A. Surveys: Employ a licensed land surveyor for accurate erection of structural steel. Check elevations

B.

of concrete and masonry bearing surfaces, and locations of anchor bolts and similar devices, before
erection work proceeds, and report discrepancies to Owner. Do not proceed with erection until
corrections have been made or until compensating adjustments to structural steel work have been
agreed upon with Owner.

Temporary Shoring and Bracing: Provide temporary shoring and bracing members with connections
of sufficient strength to bear imposed loads. Remove temporary members and connections when
permanent members are in place and final connections are made. Provide temporary guy lines to
achieve proper alignment of structures as erection proceeds.

Setting Bases and Bearing Plates: Clean concrete and masonry bearing surfaces of bond reducing
materials and roughen to improve bond to surfaces. Clean bottom surface of base and bearing
plates.

1. Setloose and attached base plates and bearing plates for structural members on wedges or other
adjusting devices.

2. Tighten anchor bolts after supported members have been positioned and plumbed. Do not
remove wedges or shims, but if protruding, cut off flush with edge of base or bearing plate prior to
packing with grout.

3. Pack grout solidly between bearing surfaces and bases or plates to ensure that no voids remain.
Finish exposed surfaces, protect installed materials, and allow to cure.
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4. For proprietary grout materials, comply with manufacturer's instructions.

Field Assembly: Set structural frames accurately to lines and elevations indicated. Align and adjust
various members forming part of complete frame or structure before permanently fastening. Clean
bearing surfaces and other surfaces that will be in permanent contact before assembly. Perform
necessary adjustments to compensate for discrepancies in elevations and alignment.

Level and plumb individual members of structure within specified AISC tolerances.

Establish required leveling and plumbing measurements on mean operating temperature of structure.
Make allowances for difference between temperature at time of erection and mean temperature at
which structure will be when completed and in service.

Splice members only where indicated and accepted on shop drawings.

Erection Bolts: On exposed welded construction, remove erection bolts, fill holes with plug welds, and
grind smooth at exposed surfaces.

1. Comply with AISC Specifications for bearing, adequacy of temporary connections, alignment, and
removal of paint on surfaces adjacent to field welds.

2. Do not enlarge unfair holes in members by burning or by using drift pins, except in secondary
bracing members. Ream holes that must be enlarged to admit bolts.

Gas Cutting: Do not use gas cutting torches in field for correcting fabrication errors in primary
structural framing. Cutting will be permitted only on secondary members that are not under stress, as
acceptable to Owner. Finish gas cut sections equal to a sheared appearance when permitted.

Touch Up Painting: Immediately after erection, clean field welds, bolted connections, and abraded
areas of shop paint. Apply paint to exposed areas using same material as used for shop painting.

1. Apply by brush or spray to provide minimum dry film thickness of 1.5 mils.

QUALITY CONTROL

A.

Owner will engage an independent testing and inspection agency to inspect high-strength bolted
connections and welded connections and to perform tests and prepare test reports. Testing agency
shall conduct and interpret tests and state in each report whether test specimens comply with
requirements, and specifically state any deviations there from. Provide access for testing agency to
places where structural steel work is being fabricated or produced so that required inspection and
testing can be accomplished.

1. Testing agency shall comply with all the regulations of the Department of Public Works of the City
of Houston and shall certify in writing, upon completion of the Work, that all Work was performed
in accordance with the construction documents and all applicable city ordinances.

Testing agency shall conduct and interpret tests, state in each report whether test specimens comply
with requirements, and specifically state any deviations there from.

Provide access for testing agency to places where structural steel work is being fabricated or
produced so that required inspection and testing can be acc