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FYO3 22 FLIGHT KITCHEN
LANGLEY AFB, VIRGINIA
AMENDMENT NO. 4

SECTION SF 30 BLOCK 14 CONTINUATION PAGE

Thefollowing itemsare applicable to this modification:
CONTINUATION
Delete all specification section changes under Amendment 3.

Remove and Replace the following specification sections:
01355, 01670, 02220, 02811, 02821, 04220, 07412, 10200, 11310, 13110, and 15995

Delete the following specification sections:
01450, 02111, and 02120

Add the following specification section:
02072

Specification Section 02315, Paragraph 3.3: Add the following sentence to end the paragraph “ All Excavation and
Dewatering shall be coordinated with specification section 02072” .
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SECTION 02072

EXCAVATION OF PETROLEUM CONTAMINATED SOIL
10/02 |[CENAO ModMaster by GeoEnv Eng Sec]

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this section to the extent
referenced. The publications are referenced in the text by basic

designation only.

CODE OF FEDERAL REGULATIONS (CFR)

CFR 29 Part 1910.120 Hazardous Waste Operations and Emergency
Response
CFR 40 Part 262 Standards Applicable to Generators of

Hazardous Waste

CFR 40 Part 263 Standards Applicable to Transporters of
Hazardous Waste

40 CFR 401 Effluent Guidelines and Standards
49 CFR 178 Specifications for Packaging

ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA SW-846 (Nov 1986, 3rd Ed) Test Methods for
Evaluating Solid Waste (Vol IA, IB, IC,
and II)

U.S. ARMY CORPS OF ENGINEERS (COE)

ER 1110-1-263 Chemical Data Quality Management for
Hazardous Waste Remedial Activities

ER 385-1-92 Safety and Occupational Health Document
Requirements for Hazardous, Toxic, and
Radioactive Waste (HTRW) Activities

EM 385-1-1 (1996) Safety and Health Requirements
Manual

EM 200-1-1 (1994) Validation of Analytical Chemistry
Laboratories

EM 200-1-3 (Sep 94) Requirements for the Preparation

of Sampling and Analysis Plans
EM 200-1-6 (1997) Chemical Quality Assurance
COMMONWEALTH OF VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY

9VAC 20-60 Hazardous Waste Management Regulations
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9VAC 20-80 Solid Waste Management Regulations

9VAC 20-110 Regulations Governing the Transportation
of Hazardous Materials

9VAC 25-31 Virginia VPDES General Permit

9VAC 25-120 General VPDES Permit for Discharge from
Petroleum Contaminated Sites

9VAC 25-180 VPDES Permit for Stormwater
Discharge-Construction Sites

9VAC 25-260 Virginia Water Quality Standards

1.2 MEASUREMENT AND PAYMENT

1.2.1 Measurement

1.2.1.1 Excavated Soil
a. Excavation, stockpiling, and characterization of all soil excavated in
accordance with these plans and specifications will not be measured, and

all associated costs shall be included in the Contractor's lump sum bid
price.

b. Excavated soil that is confirmed to exceed regulated levels for clean
fill as defined in 9VAC 20-80, shall be measured for transportation and
disposal in tons as indicated on certified weigh tickets from the disposal
facility.

1.2.1.2 Dewatered Water
Containerization, characterization, and treatment and discharge or
transportation and disposal as applicable and in accordance with these
plans and specifications will not be measured, and all associated costs
shall be included in the Contractor's lump sum bid price.

1.2.2 Payment

Compensation for work covered by this section will be in accordance with
the Bid Schedule.

1.3 SUBMITTALS

The following shall be submitted in accordance with SECTION 01330 SUBMITTAL
PROCEDURES :

SD-01 Preconstruction Submittals
Work Plan; GA
The Contractor shall develop, implement, maintain, and supervise
as part of the work, a comprehensive plan for contaminated soil

removal, stockpiling, testing, treatment & disposal, and related
operations. The Work Plan shall demonstrate compliance with the
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contract clauses, referenced standards, this specification, ER
1110-1-263, ER 385-1-92, EM 385-1-1, 9VAC 20-60, 9VAC 20-80, 9VAC
20-110, 9VAC 25-120, 9VAC 25-260, and CFR 29 Part 1910.120. No
work at the site, with the exception of site inspections and
mobilization, shall be performed until the plan is approved. At a
minimum the Work Plan shall include:

a. Scheduling and operational sequencing of all work associated
with excavations to be performed in areas of known or potential
contamination.

b. Description of the excavation, screening for contamination,
stockpiling, and disposal procedures. This shall include a
detailed drawing, identifying the location of all excavations and
stockpiling activities and all exclusion zones, contamination
reduction zones, and support zones associated with planned
excavations.

c. A Sampling and Analysis Plan, in accordance with ER 1110-1-263,
EM 200-1-1, EM 200-1-3, and EM 200-1-6 which describes field
screening and sampling methods and applicable quality control
procedures, and which lists analysis parameters, EPA SW-846 or
other applicable methods, and selected laboratory or laboratories
including qualifications and quality assurance/control procedures.

d. Identification of applicable regulatory requirements and
permits.

e. Methods to be employed for contaminated water removal,
storage, sediment removal and treatment, and discharge or
disposal, and methods proposed for control of surface water. For
on-site sediment removal and treatment, full details of unit
process(es), a proposed layout/staging including pumping and
piping, manufacturer's operating instructions, and certification
of compliance with applicable VDEQ, federal and local regulations,
shall be submitted.

f. Identification of waste and contaminated soil transporters and
means of transportation and a copy of all State and/or Federal
Licenses for hauling

g. Disposal facilities and alternate disposal facilities and
means of disposal or remediation and a copy of all State and/or
Federal Permits for treatment and disposal of waste and
contaminated soil.

h. Borrow source.

i. Spill prevention plan.

j. Spill contingency plan.

k. Decontamination procedures.

1. Methods of measuring weight of contaminated soil for disposal
and volume of contaminated water for treatment or disposal.

m. A statement of agreement from each transporter, and from each
treatment, storage, and disposal facility operator to accept the
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1.

1.

specific waste from this work.
Site Health and Safety Plan; GA

There is potential for workers at the site to be exposed to
petroleum constituents during excavation and handling. Pursuant
to regulations issued by CFR 29 Part 1910.120, the Contractor
shall take appropriate measures to safeguard the health of workers
at the site. Such measures include apprising workers of the
nature of the contaminants at the site, ensuring workers have
appropriate training for working at contaminated sites, and
preparing and conducting work in accordance with a site specific
health and safety plan. The Contractor shall prepare a health and
safety plan, in accordance with specification SECTION 01351
SAFETY, HEALTH, AND EMERGENCY RESPONSE (HTRW/UST), which addresses
all aspects of worker notification, training, exposure, protective
equipment, and other protection at the site.

SD-06 Test Reports
Test Reports; FIO

Test results for the fill material and discharged water. The
reports shall include the chain-of-custody records.

SD-07 Certificates
Qualifications; GA
A statement demonstrating that the Contractor meets the
requirements in paragraph QUALIFICATIONS. Include owner, owner
point of contact with phone number, location of work site, and
dates of previous projects.

Permits; FIO

Provide copies of permits for [transporting] [storing] [treating]
[disposal] of wastes.

SD-11 Closeout Submittals

Shipping Manifest; FIO
Manifests in accordance with Federal regulations CFR 40 Part 262
Section 23 and CFR 40 PART 263 and Commonwealth of Virginia
regulations [9VAC 20-60, 9VAC 20-80, and 9VAC 20-110], as
applicable.
Final records and documentation of treatment or disposal in
accordance with paragraph CONTAMINATED SOIL DISPOSAL GUIDELINES
and paragraph DOCUMENTATION OF TREATMENT OR DISPOSAL.

4 QUALIFICATIONS

The Contractor shall have a minimum of two years experience in the removal

and disposal of petroleum contaminated soil and in the treatment and/or

transportation and disposal of petroeum contaminated water.

5 NOTIFICATION
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The Contractor shall notify the Contracting Officer (CO) immediately after
a suspected contaminant beyond that indicated is encountered.

.6 AVATILABLE DATA

On 10 Sept. 2002 representatives from the Norfolk District GeoEnvironmental
Section and IMS Environmental collected seven soil samples, three
groundwater samples and one water sample from a valve pit and one water
sample from an electrical vault, at the site of the F-22 Kitchen Project.
The seven soil samples were screened, in the field, utilizing a Flame
Ionization Detector (FID), in order to decide which samples should be
analyzed for the presence of petroleum. The FID readings ranged from
within the zone of excavation, ranged from 40 ppm to a high of 80,000 ppm.
Based on the FID results, three samples were sent Accutest Laboratories,
Inc. for analysis of TPH-DRO and BTEX. The analyses indicated that total
BTEX ranged from non-detect to 196 ppb, and TPH (JP-8) ranged from 19.9 ppm
to 655 ppm. A copy of the results is provided as an attachment to these
specifications.

In addition, based on the field screening results, three groundwater
samples were collected from the same locations. The analyses indicate that
total BTEX ranged from 3.2 ppb to 6.2 ppb, TPH (JP-8) ranged from 6.0 ppm
to 22.2 ppm, and Naphthalene ranged from 122 ppb to 193 ppb. A copy of the
results is provided as an attachment to these specifications.

Analyses of water collected from the valve pit and electrical vault
indicate contaminant levels that will allow the water to be pumped out and
discharged on-site. A copy of the results is provided as an attachment to
these specifications.

.6.1 ENVIRONMENTAL PROTECTION

The Contractor shall take necessary measures specified herein, shown in
Section 01355 Environmental Protection, and as otherwise required, to
protect the environment.

PART 2 PRODUCTS

2.

1 BACKFILL MATERIAL

Backfill material shall meet the applicable soils classifications as
specified in Section 02300 Earthwork, Section 02315 Excavation , Filling
and Backfilling For Buildings, and Section 02316 Excavation, Trenching and
Backfilling For Utilities Systems as applicable. Material removed from the
excavation can be used for backfill in accordance with the requirements of
paragraph BACKFILLING, if it is confirmed to meet the requirements of
9VAC20-80-700 for clean fill and the applicable soils classification.

.2 CONTAINERS FOR HAZARDOUS AND SPECIAL WASTES

Containers for hazardous and special wastes shall comply with the
applicable requirements of 49 CFR 178 and 9VAC20-110.

PART 3 EXECUTION

No work covered by this Section shall be performed until the Work Plan and
Site Health and Safety Plan have been submitted and approved as specified.
Based on the soil sample results described in paragraph AVAILABLE DATA, the

SECTION 02072 Page 5



F22 Flight Kitchen FLIGHT2

Contractor shall consider all soil excavated from within the indicated
project limits to be contaminated, until characterization proves otherwise.
Additionally, all dewatered groundwater shall be considered contaminated
and shall be containerized and characterized prior to discharge on-site or
disposal off site. The Contractor shall be responsible for obtaining all

necessary permits as required to perform the work as indicated and
specified, and the Government shall be held harmless for any associated
delays or costs incurred by the Contractor.

3.1 SAFETY

Personnel working inside and in the general vicinity of the excavation
shall be trained and thoroughly familiar with the safety precautions,
procedures, and equipment required for controlling potential hazards
associated with this work. Personnel shall use proper protection and
safety equipment during work in and around the excavation in accordance
with the approved Site Health and Safety Plan, and as otherwise specified.

3.2 SOIL EXAMINATION, TESTING, AND ANALYSIS
3.2.1 Soil Examination

The Contractor shall examine the soil within the project site and shall
immediately notify the CO of suspected soil contamination beyond that
indicated, and all work within the area of suspected contamination shall be
stopped as soon as practicable. As soon as practicable is defined as
securing and protecting all open trenches and equipment, and providing
measures to prevent contamination of other soil or water. The Contractor
shall not perform any additional work in the area of suspected
contamination until notified, in writing, by the Contracting Officer.

3.2.2 Stockpiled Material Sampling
Stockpiled contaminated and suspected contaminated soil shall be sampled in
accordance with 9VAC 20-80 and as modified herein, and preserved in
accordance with EPA SW-846. For VOC analysis, in addition to the sampling
required by 9VAC 20-80, a minimum of one discrete sample shall be collected
from a representative and relatively undisturbed location within the
excavation or stockpile.
3.2.3 Testing and Analysis
Soil samples from the excavation and stockpiled material shall be
characterized by testing in accordance with EPA SW-846, 9VAC 20-60, and
9VAC 20-80, as modified herein for the following:
a. GRO/TPH by EPA Method 5035/8015 modified;
b. DRO/TPH by EPA Method 3550/8015 modified;

c. Benzene, ethylbenzene, toluene, xylene (BTEX) by EPA Method
5035/8021B;

d. toxicity characteristic leaching procedure (TCLP) by EPA Method
1311 for lead by EPA Method 6010/7000;

e. Total organic halogens (TOX) by EPA method 9020;
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f. Paint filter ligquids by EPA Method 9095;

g. All additional analyses as may be required by the approved off-site
disposal facility.

3.2.4 Test Reports

Copies of all test results shall be provided to the Contracting Officer.
The testing laboratory and Contractor shall adhere to the quality control
program, including detection limits, spikes, blanks, and duplicates, of EPA
SW-846 and EM 200-1-3 as applicable. All additional testing required by
the disposal or treatment facility shall be at the Contractor's expense.

3.3 EXCAVATION

Excavation and dewatering shall be performed in accordance with the
approved Work Plan and shall be strictly limited to the extent necessary to
properly and safely complete the work as indicated and specified.

3.3.1 Open Excavations

Open excavations and stockpile areas shall be secured while awaiting test
results. The excavation shall not be backfilled without approval from the
CO. The Contractor shall divert surface water around excavations to
prevent water from directly entering into the excavation.

3.3.2 Stockpiles
a. Monitoring Excavated Material

Excavation shall be performed in a manner that will limit the amount of
potentially contaminated soil that could be mixed with previously
uncontaminated soil. All material excavated from within the project limits
shall be considered contaminated and shall be stockpiled for sampling in
accordance with paragraph STOCKPILED MATERIAL SAMPLING.

b. Stockpiling Contaminated Soil

Contaminated soil shall be placed on an impermeable geomembrane a minimum
of 20 mils thick or on two (2) layers each a minimum of 10 mils thick, and
covered with a minimum 10-mil thick sheet of geomembrane as specified. The
geomembrane shall be placed such that the stockpiled soil does not come in
contact with surface water run-off. The geomembrane cover shall prevent
rain or surface water from coming into contact with the contaminated soil,
as well as limit the escape of the volatile constituents in the stockpile.
Contaminated soil may be stockpiled in sealed roll-offs approved for
storage of hazardous waste, provided that proper sampling is not inhibited.

3.3.3 Contaminated Water

Water removed from the excavation shall be considered contaminated until
characterization sampling and testing indicate otherwise. The water shall
be contained, stored on-site and analyzed prior to being transported,
treated, discharged, or disposed of. No Government facilities shall be
used for storage or disposal of the waste. The Contractor shall provide
approved containers, vehicles, equipment, labor, signs, placards, labels,
and manifests necessary for accomplishment of the work, including materials
necessary for cleaning up spills that could occur from the excavation
operation.
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3.3.4 Contaminated Water Disposal
a. Sample and Analysis

Contaminated water shall be sampled and analyzed, and certified results
received, prior to discharge or disposal. Analytical results for water
discharged to the storm sewer system or other permitted locations shall be
furnished within 72 hours of sample collection, or more frequently if
required by the issued permit. Documentation of all analyses performed
shall be furnished to the Contracting Officer in accordance with Paragraph
RECORDS. Type and frequency of analyses for contaminated water to be taken
to an off-site treatment, storage and disposal (TSD) facility shall conform
to the requirements of the TSD facility. Type and frequency of analyses
for contaminated water to be discharged to the storm sewer system or other
permitted location shall conform to the permit requirements of 9VAC 25-120
for contamination by petroleum products other than gasoline to be
discharged to saltwater receiving waters, except as modified by the
permitting agency. Sampling and analyses of contaminated water and treated
water, and the Contractor and laboratory quality assurance programs, shall
be in accordance with the approved Sampling and Analysis Plan.

b. Treatment and Disposal

Water that cannot be discharged into the storm water drainage system or
other permitted location without causing a violation of 9VAC 25-120 or 9VAC
25-260 or Section 01355 Environmental Protection, shall be treated as
necessary for discharge compliance, or shall be transported for treatment
and disposal by an approved off-site TSD facility. The selection of
on-site treatment and discharge versus transporting and off-site disposal,
shall be solely at the Contractor's risk and responsibility and the
Government shall assume no responsibility for any lack of data or for any
assumptions made by the Contractor. When the contaminated water is to be
treated on site for discharge, the proposed treatment including methods for
removing any free product if encountered shall be included in the Work
Plan, and the resulting compliant water shall be discharged as specified
below for discharge of uncontaminated water. For water to be taken to an
off-site TSD facility, the Contractor shall transport, treat, and dispose
of the water in accordance with applicable requirements of 40 CFR 263, 40
CFR 264, 40 CFR 401, 9VAC 20-80, 9VAC 20-110, and 9VAC 25-260.

3.3.5 Discharge of Uncontaminated Water

Water that meets the applicable requirements of 9VAC 25-120 and 9VAC 25-260
and VPDES permit per 9VAC 25-31 and 9VAC 25-180 may be discharged into the
storm water drainage system or other permitted location at the site.
Discharge location and methods and sediment removal procedures shall
minimize disturbance to the receiving media in accordance with applicable
specifications and permits, and shall be approved prior to implementation.
For any non-compliance, discharge shall be halted and measures shall be
taken as necessary to comply with the applicable specification and permit
requirements.

3.4 BACKFILLING
The excavation shall be backfilled with specified Backfill Material only
after the applicable chemical and soil classification Test Reports have

been approved. Backfilling shall be in accordance with the applicable
requirements of Section 02300 EARTHWORK, Section 02315 EXCAVATION, FILLING
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AND BACKFILLING FOR BUILDINGS, and Section 02316 EXCAVATION, TRENCHING, AND
BACKFILLING FOR UTILITIES SYSTEMS.

3.5 CONTAMINATED SOIL DISPOSAL GUIDELINES
3.5.1 General

Disposal of soil confirmed by sampling and analysis as contaminated with
petroleum products shall be in accordance with 9VAC 20-80 and requirements
specified herein. Disposal of any other confirmed contaminated soil and
hazardous waste materials shall be in accordance with all applicable
Federal, Commonwealth of Virginia, and state and local solid and hazardous
waste laws and regulations, and payment therefor will be in accordance with
the CHANGES clause of the CONTRACT CLAUSES.

3.5.2 Transportation of Wastes

Transportation of hazardous waste or special waste shall comply with
applicable requirements of 40 CFR 263, 9VAC 20-60, 9VAC 20-80, and 9VAC
20-110, and regulations of any other authority having jurisdiction when
transported across Virginia state lines.

3.5.3 Records

Records shall be maintained of all waste determinations, including
appropriate results of analyses performed, substances and sample locations,
the time of collection, and other pertinent data as required by CFR 40
Part 262 Subpart D and 9VAC 20-60 or 9VAC 20-80 as applicable.
Transportation, treatment, disposal methods and dates, the quantities of
waste, the names and addresses of each transporter and of each treatment,
storage, and disposal facility shall also be recorded and available for
inspection, as well as copies or originals of the following documents:

a. Manifests
b. Waste analyses or waste profile sheets

c. Certifications of final treatment/disposal signed by the
responsible disposal facility official

d. Weighing scale receipt corresponding to each manifest

Following contract close out, the records shall become the property of the
Government.

3.5.4 Shipping Manifest

For hazardous or special waste, the Contractor shall utilize a Commonwealth
of Virginia approved manifest system in conformance with 9VAC 20-60 and CFR
40 Part 262, or 9VAC 20-80 and CFR 40 Part 263, respectively, so that the
waste can be tracked from generation to ultimate disposal. The Contractor
shall prepare the manifests, complete. On the day of shipment, a manifest
shall be supplied to the Contracting Officer for review. If applicable,
the Contracting Officer or a designated representative will supply the
generator number and sign the Generator's Certification if the manifest is
accepted. If not acceptable, the Contractor shall make all corrections at
no additional cost to the Government. A sample manifest shall be submitted
on the day before shipment, complete with all information that will be
included on the actual manifest less quantities, for review and comment.
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3.

6 DOCUMENTATION OF TREATMENT OR DISPOSAL
a. Documentation

The waste shall be taken to a treatment, storage, or disposal facility
which complies with 9VAC 20-60 or 9VAC 20-80 as applicable. The Contractor
shall provide documentation of acceptance of special waste or hazardous
waste by the original return copy of the hazardous waste manifest, signed
by the owner or operator of a facility legally permitted to treat or
dispose of those materials. If the Contractor selects a different facility
than is identified in the approved Work Plan, documentation shall be
provided for approval to certify that the facility is authorized and meets
the standards specified.

b. Payment

There will be no payment for excavation, transportation, and disposal of
contaminated soils for which the transportation, disposal, and weight are
not documented by the specified material manifest and corresponding
weighing scale receipt, and for which other information specified in

paragraph RECORDS is not provided.

-- End of Section -- -- End of Section --
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SECTI ON 01355

ENVI RONVENTAL PROTECTI ON
10/ 00

PART 1 GENERAL

1.

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

U.S. AR FORCE (USAF)

AFl 32-1053 Pest Managenent Program

U.S. NATI ONAL ARCH VES AND RECORDS ADM NI STRATI ON ( NARA)

33 CFR 328 Definitions

40 CFR 68 Chemi cal Accident Prevention Provisions

40 CFR 152 - 186 Pestici de Prograns

40 CFR 260 Hazar dous Wast e Management System GCener al

40 CFR 261 Identification and Listing of Hazardous
Wast e

40 CFR 262 St andards Applicable to Generators of
Hazar dous Waste

40 CFR 279 St andards for the Management of Used Ol

40 CFR 302 Desi gnati on, Reportable Quantities, and
Notification

40 CFR 355 Enmer gency Pl anning and Notification

49 CFR 171 - 178 Hazardous Materials Regul ations

U S. ARW CORPS OF ENG NEERS ( USACE)

EM 385-1-1 (1996) U.S. Arnmy Corps on Engineers Safety
and Heal th Requirements Manual

VETLAND MANUAL Cor ps of Engi neers Wetl ands Del i neati on
Manual Techni cal Report Y-87-1

2 DEFI NI TI ONS

2.1 Envi ronnental Pollution and Damage
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Envi ronnental pollution and damage is the presence of chem cal, physical

or biological elenents or agents which adversely affect human health or

wel fare; unfavorably alter ecol ogi cal bal ances of inmportance to human life;
af fect other species of inportance to humanki nd; or degrade the environment
aesthetically, culturally and/or historically.

1.2.2 Envi ronnmental Protection

Envi ronnental protection is the prevention/control of pollution and habitat
di sruption that may occur to the environment during construction. The
control of environmental pollution and danage requires consideration of

| and, water, and air; biological and cultural resources; and includes
managenent of visual aesthetics; noise; solid, chem cal, gaseous, and
liquid waste; radiant energy and radioactive material as well as other

pol | ut ants.

1.2.3 Contractor Generated Hazardous Waste

Contractor generated hazardous waste neans materials that, if abandoned or
di sposed of, may neet the definition of a hazardous waste. These waste
streams would typically consist of material brought on site by the
Contractor to execute work, but are not fully consuned during the course of
construction. Exanples include, but are not limted to, excess paint
thinners (i.e. nmethyl ethyl ketone, toluene etc.), waste thinners, excess
pai nts, excess solvents, waste solvents, and excess pesticides, and
cont am nat ed pesticide equi pnent rinse water.

1.2.4 Installati on Pest Managenent Coor di nat or

Install ati on Pest Managenent Coordinator (IPMC) is the individua
officially designated by the Installation Conmander to oversee the
Installati on Pest Managenent Program and the Installation Pest Managenent
Pl an.

1.2.4 Proj ect Pesticide Coordinator

The Project Pesticide Coordinator (PPC) is an individual that resides at a
Cvil Wrks Project office and that is responsible for oversight of
pesticide application on Project grounds.

1.2.5 Land Application for Discharge Water

The term "Land Application" for discharge water inplies that the Contractor
shal | discharge water at a rate which allows the water to percolate into
the soil. No sheeting action, soil erosion, discharge into storm sewers,

di scharge into defined drai nage areas, or discharge into the "waters of the
United States" shall occur. Land Application shall be in conpliance with
all applicable Federal, State, and |ocal |aws and regul ati ons.

1.2.6 Pesti ci de
Pesticide is defined as any substance or m xture of substances intended for
preventing, destroying, repelling, or mtigating any pest, or intended for
use as a plant regulator, defoliant or desiccant.

1.2.7 Pest s

The term "pests" neans arthropods, birds, rodents, nenmatodes, fungi
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bacteria, viruses, algae, snails, narine borers, snakes, weeds and ot her
organi sns (except for human or ani mal di sease-causi ng organi sns) that
adversely affect readiness, nilitary operations, or the well-being of
personnel and animals; attack or damage real property, supplies, equipnent,
or vegetation; or are otherw se undesirable.

1.2.8 Surface Di scharge

The term "Surface Discharge" inplies that the water is discharged with
possi bl e sheeting action and subsequent soil erosion may occur. \Waters
that are surface discharged may terninate in drainage ditches, storm
sewers, creeks, and/or "waters of the United States" and would require a
permt to discharge water fromthe governing agency.

1.2.9 Waters of the United States

Al waters which are under the jurisdiction of the Cean Water Act, as
defined in 33 CFR 328.

1.2.10 Wet | ands

Wet | ands means those areas that are inundated or saturated by surface or
ground water at a frequency and duration sufficient to support, and that
under normal circunstances do support, a preval ence of vegetation typically
adapted for life in saturated soil conditions. Wtlands generally include
swanps, marshes, and bogs. Oficial determ nation of whether or not an
area is classified as a wetl and rmust be done in accordance with WETLAND
MANUAL.

1.3 GENERAL REQUI REMENTS

The Contractor shall mnimze environnmental pollution and danage that may
occur as the result of construction operations. The environmental
resources within the project boundaries and those affected outside the
[imts of permanent work shall be protected during the entire duration of
this contract. The Contractor shall conmply with all applicable
environnental Federal, State, and | ocal |aws and regul ations. The
Contractor shall be responsible for any delays resulting fromfailure to
conply with environmental |aws and regul ations.

1.4  SUBCONTRACTORS
The Contractor shall ensure conpliance with this section by subcontractors.
1.5 PAYMENT

No separate paynent will be nade for work covered under this section. The
Contractor shall be responsible for paynent of fees associated with
environnental permts, application, and/or notices obtained by the
Contractor. All costs associated with this section shall be included in
the contract price. The Contractor shall be responsible for paynent of al
fines/fees for violation or non-conpliance with Federal, State, Regiona
and | ocal |aws and regul ati ons.

1.6 SUBM TTALS
CGovernment approval is required for submittals with a "G' designation;

submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
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that will review the submittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnittals
Envi ronmental Protection Plan; G
The environnental protection plan.
1.7 ENVI RONVENTAL PROTECTI ON PLAN

Prior to commencing construction activities or delivery of materials to the
site, the Contractor shall submit an Environmental Protection Plan for

revi ew and approval by the Contracting O ficer. The purpose of the

Envi ronnmental Protection Plan is to present a conprehensive overvi ew of
known or potential environnental issues which the Contractor rnust address
during construction. |Issues of concern shall be defined within the

Envi ronmental Protection Plan as outlined in this section. The Contractor
shal | address each topic at a | evel of detail comensurate with the
environnental issue and required construction task(s). Topics or issues
which are not identified in this section, but which the Contractor

consi ders necessary, shall be identified and discussed after those itens
formally identified in this section. Prior to submttal of the

Envi ronnental Protection Plan, the Contractor shall nmeet with the
Contracting Oficer for the purpose of discussing the inplenentation of the
initial Environnental Protection Plan; possible subsequent additions and
revisions to the plan including any reporting requirements; and methods for
adm ni stration of the Contractor's Environmental Plans. The Environment al
Protection Plan shall be current and maintai ned onsite by the Contractor

1.7.1 Conpl i ance

No requirenent in this Section shall be construed as relieving the
Contractor of any applicable Federal, State, and | ocal environnental
protection | aws and regul ati ons. During Construction, the Contractor shal
be responsible for identifying, inplenmenting, and subnmitting for approva
any additional requirenents to be included in the Environmental Protection
Pl an.

1.7.2 Contents

The environnental protection plan shall include, but shall not be limted
to, the follow ng:

a. Name(s) of person(s) within the Contractor's organization who
is(are) responsible for ensuring adherence to the Environnent al
Protection Pl an.

b. Nane(s) and qualifications of person(s) responsible for manifesting
hazardous waste to be renoved fromthe site, if applicable.

c. Name(s) and qualifications of person(s) responsible for training
the Contractor's environnental protection personnel.

d. Description of the Contractor's environnental protection personne
trai ni ng program

e. An erosion and sedi nent control plan which identifies the type and
| ocation of the erosion and sediment controls to be provided. The plan
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shal | include nonitoring and reporting requirenments to assure that the
control neasures are in conpliance with the erosion and sedi nent
control plan, Federal, State, and local |laws and regulations. A Storm
Water Pol lution Prevention Plan (SWPPP) may be substituted for this

pl an.

f. Draw ngs showi ng | ocations of proposed tenporary excavations or
embankments for haul roads, stream crossings, naterial storage areas,
structures, sanitary facilities, and stockpiles of excess or spoi
material s including nethods to control runoff and to contain materials
on the site.

g. Traffic control plans including neasures to reduce erosion of
tenporary roadbeds by construction traffic, especially during wet
weat her. Plan shall include neasures to mininize the amount of rud
transported onto paved public roads by vehicles or runoff.

h. Work area plan showi ng the proposed activity in each portion of the
area and identifying the areas of |limted use or nonuse. Plan should
i ncl ude nmeasures for marking the limts of use areas including nethods
for protection of features to be preserved w thin authorized work areas.

i. Drawi ng showi ng the | ocation of borrow areas.

j. The Spill Control plan shall include the procedures, instructions,
and reports to be used in the event of an unforeseen spill of a
subst ance regul ated by 40 CFR 68, 40 CFR 302, 40 CFR 355, and/or
regul ated under State or Local |aws and regul ations. The Spill Contro

Pl an suppl ements the requirenents of EM 385-1-1. This plan shal
i nclude as a mi ni mum

1. The nane of the individual who will report any spills or
hazar dous substance rel eases and who will follow up with conplete
docunentation. This individual shall imrediately notify the

Contracting Officer and Facility Environmental Ofice in addition
to the legally required Federal, State, and | ocal reporting
channel s (including the National Response Center 1-800-424-8802)
if a reportable quantity is released to the environment. The plan
shall contain a list of the required reporting channels and

t el ephone nunbers.

2. The name and qualifications of the individual who will be
responsi ble for inplementing and supervising the contai nment and
cl eanup.

3. Training requirenents for Contractor's personnel and mnet hods
of acconplishing the training.

4. Alist of materials and equi pnment to be i mmedi ately avail abl e
at the job site, tailored to cleanup work of the potentia
hazard(s) identified.

5. The names and | ocations of suppliers of containnent nmaterials
and | ocations of additional fuel oil recovery, cleanup
restoration, and material -pl acenent equi pnent avail able in case of
an unforeseen spill energency.

6. The methods and procedures to be used for expeditious
cont am nant cl eanup.
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k. A non-hazardous solid waste di sposal plan identifying nmethods and
| ocations for solid waste disposal including clearing debris. The plan
shal I include schedul es for disposal. The Contractor shall identify
any subcontractors responsible for the transportati on and di sposal of
solid waste. Licenses or permts shall be submtted for solid waste
di sposal sites that are not a comercial operating facility. Evidence
of the disposal facility's acceptance of the solid waste shall be
attached to this plan during the construction. The Contractor shal
attach a copy of each of the Non-hazardous Solid Waste Diversion
Reports to the disposal plan. The report shall be submtted on the
first working day after the first quarter that non-hazardous solid
wast e has been di sposed and/or diverted and shall be for the previous
quarter (e.g. the first working day of January, April, July, and
Cctober). The report shall indicate the total anpunt of waste
generated and total amount of waste diverted in cubic yards or tons
along with the percent that was diverted.

I. Arecycling and solid waste mnimzation plan with a |ist of
neasures to reduce consunption of energy and natural resources. The
pl an shall detail the Contractor's actions to conply with and to
participate in Federal, State, Regional, and |ocal governnent sponsored
recycling progranms to reduce the volume of solid waste at the source.

m An air pollution control plan detailing provisions to assure that
dust, debris, materials, trash, etc., do not becorme air borne and
travel off the project site.

n. A contam nant prevention plan that: identifies potentially

hazar dous substances to be used on the job site; identifies the

i ntended actions to prevent introduction of such nmaterials into the
air, water, or ground; and details provisions for conpliance with
Federal, State, and local laws and regul ations for storage and handl i ng
of these materials. |In accordance with EM 385-1-1, a copy of the
Material Safety Data Sheets (MSDS) and the maxi mnum quantity of each
hazardous naterial to be on site at any given time shall be included in
t he contani nant prevention plan. As new hazardous materials are
brought on site or renobved fromthe site, the plan shall be updated.

0. A waste water managenent plan that identifies the nethods and
procedures for nmanagenent and/or discharge of waste waters which are
directly derived fromconstruction activities, such as concrete curing
wat er, clean-up water, dewatering of ground water, disinfection water

hydrostatic test water, and water used in flushing of lines. If a
settling/retention pond is required, the plan shall include the design
of the pond including drawi ngs, rempval plan, and testing requirenents
for possible pollutants. |If land application will be the nmethod of

di sposal for the waste water, the plan shall include a sketch show ng
the location for Iand application along with a description of the
pretreatment nethods to be inplenented. |If surface discharge will be

t he net hod of disposal, a copy of the pernmit and associ ated docunents
shal | be included as an attachnent prior to discharging the waste
water. |If disposal is to a sanitary sewer, the plan shall include
docunentation that the Waste Water Treatnment Plant Operator has
approved the flow rate, volunme, and type of discharge.

p. A historical, archaeol ogical, cultural resources biol ogica

resources and wetl ands plan that defines procedures for identifying and
protecting historical, archaeol ogical, cultural resources, biologica
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resources and wetl ands known to be on the project site: and/or
identifies procedures to be followed if historical archaeol ogical
cultural resources, biological resources and wetl ands not previously
known to be onsite or in the area are discovered during construction
The plan shall include nmethods to assure the protection of known or

di scovered resources and shall identify |lines of comrunication between
Contractor personnel and the Contracting Oficer

g. A pesticide treatnment plan shall be included and updated, as

i nformati on becomes avail able. The plan shall include: sequence of
treatment, dates, times, |ocations, pesticide trade name, EPA

regi stration nunbers, authorized uses, chem cal conposition

formul ation, original and applied concentration, application rates of
active ingredient (i.e. pounds of active ingredient applied), equipnent
used for application and calibration of equipment. The Contractor is
responsi ble for Federal, State, Regional and Local pest managenent
record keeping and reporting requirenents as well as any additiona
Installation Project Ofice specific requirenents. The Contractor
shal |l follow AFl 32-1053 Sections 3.4.13 and 3.4.14 for data required
to be reported to the Installation

7.3 Appendi x

Copies of all environnental permts, permt application packages, approvals
to construct, notifications, certifications, reports, and terni nation
docunents shall be attached, as an appendi x, to the Environnenta

Protection Pl an.

. 8 PROTECTI ON FEATURES

Thi s paragraph suppl ements the Contract C ause PROTECTI ON OF EXI STI NG
VEGETATI ON, STRUCTURES, EQUI PMENT, UTILITIES, AND | MPROVEMENTS. Prior to
start of any onsite construction activities, the Contractor and the
Contracting Officer shall make a joint condition survey. |Inmediately
followi ng the survey, the Contractor shall prepare a brief report including
a plan describing the features requiring protection under the provisions of
the Contract Cl auses, which are not specifically identified on the draw ngs
as environmental features requiring protection along with the condition of
trees, shrubs and grassed areas imredi ately adjacent to the site of work
and adj acent to the Contractor's assigned storage area and access route(s),
as applicable. This survey report shall be signed by both the Contractor
and the Contracting O ficer upon nutual agreenent as to its accuracy and
conpl eteness. The Contractor shall protect those environnmental features

i ncluded in the survey report and any indicated on the draw ngs, regardl ess
of interference which their preservation nmay cause to the Contractor's work
under the contract.

.9 SPECI AL ENVI RONVENTAL REQUI REMENTS

The Contractor shall conply with the special environnental requirenents
listed here and included at the end of this section

.10 ENVI RONVENTAL ASSESSMENT OF CONTRACT DEVI ATI ONS

Any devi ations, requested by the Contractor, fromthe draw ngs, pl ans and
speci fications which may have an environnental inpact will be subject to
approval by the Contracting Oficer and may require an extended review,
processi ng, and approval time. The Contracting Oficer reserves the right
to di sapprove alternate nethods, even if they are nore cost effective, if
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the Contracting Officer determ nes that the proposed alternate nethod wll
have an adverse environnental inpact.

11 NOTI FI CATI ON

The Contracting Officer will notify the Contractor in witing of any
observed nonconpliance with Federal, State or |ocal environnental |aws or
regul ations, permts, and other elenents of the Contractor's Environnenta
Protection plan. The Contractor shall, after receipt of such notice,
informthe Contracting Oficer of the proposed corrective action and take
such action when approved by the Contracting Officer. The Contracting

O ficer may issue an order stopping all or part of the work unti

sati sfactory corrective action has been taken. No tine extensions shall be
granted or equitable adjustrments allowed to the Contractor for any such
suspensions. This is in addition to any other actions the Contracting

O ficer may take under the contract, or in accordance with the Federa
Acqui sition Regul ati on or Federal Law.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTI ON

3.

1 ENVI RONVENTAL PERM TS AND COWM TMENTS

Thi s paragraph supplements the Contractor's responsibility under the
contract clause "PERM TS AND RESPONSI BI LI TIES" to the extent that the
CGovernent has obtained the permits noted on the attached table. The
Contractor shall conmply with the terns and conditions of the attached |ist
of permits at the end of this section.

The Contractor shall be responsible for obtaining and conplying with al
environnental permts and conmtments required by Federal, State, Regi onal
and | ocal environnental |aws and regul ati ons except those noted above as
bei ng obt ai ned by the governnent.

.2 LAND RESOURCES

The Contractor shall confine all activities to areas defined by the

drawi ngs and specifications. Prior to the beginning of any construction
the Contractor shall identify any land resources to be preserved within the
work area. Except in areas indicated on the drawings or specified to be
cleared, the Contractor shall not renmpbve, cut, deface, injure, or destroy

| and resources including trees, shrubs, vines, grasses, topsoil, and |and
forms without approval. No ropes, cables, or guys shall be fastened to or
attached to any trees for anchorage unless specifically authorized. The
Contractor shall provide effective protection for |land and vegetation
resources at all times as defined in the followi ng subparagraphs. Stone,
soil, or other materials displaced into uncleared areas shall be renpoved by
the Contractor.

2.1 Wrk Area Lints

Prior to comrencing construction activities, the Contractor shall mark the
areas that need not be disturbed under this contract. |solated areas
within the general work area which are not to be disturbed shall be nmarked
or fenced. Mnunents and markers shall be protected before construction
operations comrence. \Were construction operations are to be conducted
during darkness, any markers shall be visible in the dark. The
Contractor's personnel shall be know edgeabl e of the purpose for marking
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and/ or protecting particular objects.
3.2.2 Landscape

Trees, shrubs, vines, grasses, land fornms and ot her |andscape features

i ndi cated and defined on the drawings to be preserved shall be clearly
identified by marking, fencing, or wapping with boards, or any ot her
approved techni ques. The Contractor shall restore | andscape features
damaged or destroyed during construction operations outside the limts of
t he approved work area.

3.2.3 Er osi on and Sedi mnent Controls

The Contractor shall be responsible for providing erosion and sedi nent
control measures in accordance with Federal, State, and |ocal |aws and
regul ations. The erosion and sedi nent controls sel ected and mai ntai ned by
the Contractor shall be such that water quality standards are not viol ated
as a result of the Contractor's construction activities. The area of bare
soi | exposed at any one time by construction operations should be kept to a
m nimum The Contractor shall construct or install tenporary and pernmanent
erosion and sedi ment control best managenment practices (BMPS) as indicated
on the drawings or as specified in Section 01356 STORM WATER POLLUTI ON
PREVENTI ON MEASURES. BMPs may include, but not be linmted to, vegetation
cover, stream bank stabilization, slope stabilization, silt fences,
construction of terraces, interceptor channels, sedinent traps, inlet and
outfall protection, diversion channels, and sedi nentation basins. The
Contractor's best mmnagement practices shall also be in accordance with the
Nati onal Pollutant Di scharge Elimnati on System (NPDES) Storm Water
Pol I uti on Prevention Plan (SWPPP) which may be reviewed at the
Environnental O fice. Any tenporary neasures shall be renoved after the
area has been stabilized.

3.2.4 Contractor Facilities and Wrk Areas

The Contractor's field offices, staging areas, stockpile storage, and
tenporary buildings shall be placed in areas designated on the draw ngs or
as directed by the Contracting Oficer. Tenporary novenent or relocation
of Contractor facilities shall be nade only when approved. Erosion and
sedi nent controls shall be provided for on-site borrow and spoil areas to
prevent sediment fromentering nearby waters. Tenporary excavati on and
embankments for plant and/or work areas shall be controlled to protect

adj acent areas.

3.3 WATER RESOURCES

The Contractor shall nmonitor construction activities to prevent pollution
of surface and ground waters. Toxic or hazardous chem cals shall not be
applied to soil or vegetation unless otherw se indicated. Al water areas
af fected by construction activities shall be nonitored by the Contractor
For construction activities imredi ately adjacent to inpaired surface
waters, the Contractor shall be capable of quantifying sediment or

pol lutant loading to that surface water when required by State or Federally
i ssued Cl ean Water Act permts.

3.3.1 Cof ferdans, Diversions, and Dewatering Operations
Construction operations for dewatering, shall be controlled at all tines to

mai ntain conpliance with existing State water quality standards and
desi gnat ed uses of the surface water body. The Contractor shall conply
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with the State of Virginia water quality standards and anti-degradation
provi sions and the Cean Water Act Section 404.

3.3.2 Wet | ands

The Contractor shall not enter, disturb, destroy, or allow discharge of
contam nants into any wetlands except as authorized herein. The Contractor
shal | be responsible for the protection of wetlands shown on the draw ngs

i n accordance with paragraph ENVI RONVENTAL PERM TS, REVI EW5, AND APPROVALS
Aut hori zation to enter specific wetlands identified shall not relieve the
Contractor fromany obligation to protect other wetlands wthin, adjacent
to, or in the vicinity of the construction site and associ ated boundari es.

3.4 Al R RESOURCES

Equi prent operation, activities, or processes perforned by the Contractor
shall be in accordance with all Federal and State air em ssion and
performance | aws and standards.

3.4.1 Parti cul at es

Dust particles; aerosols and gaseous by-products from construction
activities; and processing and preparation of materials, such as from
asphaltic batch plants; shall be controlled at all tines, including
weekends, holidays and hours when work is not in progress. The Contractor
shal | maintain excavations, stockpiles, haul roads, permanent and tenporary
access roads, plant sites, spoil areas, borrow areas, and other work areas
within or outside the project boundaries free fromparticul ates which woul d
cause the Federal, State, and local air pollution standards to be exceeded
or whi ch woul d cause a hazard or a nuisance. Sprinkling, chem ca

treatment of an approved type, or other nethods will be pernitted to
control particulates in the work area. Sprinkling, to be efficient, nust
be repeated to keep the disturbed area danp at all times. The Contractor
must have sufficient, competent equi pnrent avail able to acconplish these
tasks. Particulate control shall be perforned as the work proceeds and
whenever a particul ate nui sance or hazard occurs. The Contractor shal
conply with all State and local visibility regulations.

3.4.2 Qdor s
Qdors fromconstruction activities shall be controlled at all tinmes. The
odors shall not cause a health hazard and shall be in conpliance with State
regul ati ons and/or | ocal ordi nances.

3.4.3 Sound | ntrusions
The Contractor shall keep construction activities under surveillance and
control to mninize environment danmage by noise. The Contractor shal
conply with the provisions of the State of Virginia rules.

3.4.4 Bur ni ng
Burni ng shall be prohibited on the Governnent prem ses.

3.5 AR EM SSI ON CONTROL
The Contractor shall inplement the control (s) to nmeet or exceed performance

levels identified in Langley AFB Air Monitoring as well as all Federal
State, and Local |aws and regul ati ons.
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6 CHEM CAL MATERI ALS MANAGEMENT AND WASTE DI SPOSAL

Di sposal of wastes shall be as directed bel ow, unless otherw se specified
in other sections and/or shown on the draw ngs.

.6.1 Sol i d Wastes

Solid wastes (excluding clearing debris) shall be placed in containers
which are enptied on a regular schedule. Handling, storage, and disposa
shal |l be conducted to prevent contam nation. Segregation measures shall be
enpl oyed so that no hazardous or toxic waste will becone co-mngled with
solid waste. The Contractor shall transport solid waste of f Gover nment
property and di spose of it in conpliance with Federal, State, and | oca
requi renents for solid waste disposal. A Subtitle D RCRA pernitted | andfil
shal | be the mni num acceptable off-site solid waste di sposal option. The
Contractor shall verify that the selected transporters and di sposa
facilities have the necessary permts and |licenses to operate. The
Contractor shall comply with Federal, State, and local |aws and regul ations
pertaining to the use of landfill areas.

.6.2 Cheni cal s and Chem cal Wastes

Chemi cal s shall be dispensed ensuring no spillage to the ground or water
Peri odi ¢ inspections of dispensing areas to identify |eakage and initiate
corrective action shall be perforned and docunented. This docunentation
will be periodically reviewed by the Government. Chenical waste shall be
collected in corrosion resistant, conpatible containers. Collection druns
shal |l be nonitored and renmoved to a staging or storage area when contents
are within 6 inches of the top. Wastes shall be classified, managed,
stored, and di sposed of in accordance with Federal, State, and |ocal |aws
and regul ations.

.6.3 Contractor Cenerated Hazardous \Wast es/ Excess Hazardous Materials

Hazar dous wastes are defined in 40 CFR 261, or are as defined by
applicable State and | ocal regulations. Hazardous nmaterials are defined in
49 CFR 171 - 178. The Contractor shall, at a mninum manage and store
hazardous waste in conpliance with 40 CFR 262 and shall manage and store
hazardous waste in accordance with the hazardous waste nanagenment plan

The Contractor shall take sufficient neasures to prevent spillage of
hazardous and toxic materials during dispensing. The Contractor shal
segregate hazardous waste fromother materials and wastes, shall protect it
fromthe weather by placing it in a safe covered | ocation, and shall take
precautionary measures such as berning or other appropriate neasures

agai nst accidental spillage. The Contractor shall be responsible for
storage, describing, packaging, |abeling, marking, and placarding of

hazar dous waste and hazardous material in accordance with 49 CFR 171 - 178,
State, and local |aws and regul ations. The Contractor shall transport
Contractor generated hazardous waste of f Governnment property within 90 days
in accordance with the Environmental Protection Agency and the Depart ment
of Transportation | aws and regul ations. The Contractor shall dispose of
hazardous waste in conpliance with Federal, State and |ocal |aws and

regul ations. Spills of hazardous or toxic materials shall be inmrediately
reported to the Contracting Officer and the Facility Environnental O fice.
Cl eanup and cl eanup costs due to spills shall be the Contractor's
responsibility. The disposition of Contractor generated hazardous waste
and excess hazardous materials are the Contractor's responsibility. The
Contractor shall coordinate the disposition of hazardous waste with the
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Project Ofice's Hazardous Waste Manager and the Contracting O ficer

.6.4 Fuel and Lubricants

Storage, fueling and lubrication of equi pnent and notor vehicles shall be
conducted in a nanner that affords the maxi mum protection against spill and
evaporation. Fuel, lubricants and oil shall be managed and stored in
accordance with all Federal, State, Regional, and |local |aws and

regul ations. Used lubricants and used oil to be discarded shall be stored
in marked corrosion-resistant containers and recycled or disposed in
accordance with 40 CFR 279, State, and | ocal |aws and regul ations. Storage
of fuel on the project site shall be accordance with all Federal, State,
and | ocal |aws and regul ati ons.

.6.5 Wast e Wat er

Di sposal of waste water shall be as specified bel ow.

a. Waste water fromconstruction activities, such as onsite materia
processi ng, concrete curing, foundation and concrete cl ean-up
wat er used in concrete trucks, forns, etc. shall not be allowed to
enter water ways or to be discharged prior to being treated to
renove pollutants. The Contractor shall dispose of the
construction rel ated waste water off-CGovernnent property in
accordance with all Federal, State, Regional and Local |aws and
regul ati ons.

b. For discharge of ground water, the Contractor shall obtain a State
or Federal permt specific for punping and di scharging ground
wat er prior to surface discharging.

c. Water generated fromthe flushing of Iines after disinfection or
di sinfection in conjunction with hydrostatic testing discharged
into the sanitary sewer with prior approval and/or notification to
the Waste Water Treatment Plant's Operator.

7 RECYCLI NG AND WASTE M NI M ZATI ON
The Contractor shall participate in State and | ocal governnent sponsored

recycling programs. The Contractor is further encouraged to minimze solid
wast e generation throughout the duration of the project.

. 8 NON- HAZARDOUS SOLI D WASTE DI VERSI ON REPORT

The Contractor shall maintain an inventory of non-hazardous solid waste
di versi on and di sposal of construction and denolition debris. The
Contractor shall subnmit a report to 1 CES/ CEVP through the Contracting
Oficer on the first working day after each fiscal year quarter, starting
the first quarter that non-hazardous solid waste has been generated. The
followi ng shall be included in the report:

a. Construction and Denmplition (C&D) Debris Di sposed
or tons, as appropriate.

in cubic yards

in cubic yards

b. Construction and Denolition (C&) Debris Recycl ed
or tons, as appropriate.

c. Total C&D Debris CGenerated = in cubic yards or tons, as
appropri ate.
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d. Waste Sent to Waste-To-Energy Incineration Plant (This anmount
shoul d not be included in the recycled anpbunt) = in cubic yards or
tons, as appropriate.

9 HI STORI CAL, ARCHAECLOG CAL, AND CULTURAL RESOURCES

Exi sting historical, resources within the Contractor's work area are shown
on the drawings. The Contractor shall protect these resources and shall be
responsi ble for their preservation during the life of the Contract. |If
during excavation or other construction activities any previously
unidentified or unanticipated historical, archaeological, and cultura
resources are discovered or found, all activities that may damage or alter
such resources shall be temporarily suspended. Resources covered by this
par agraph include but are not limted to: any human skel etal remins or

burials; artifacts; shell, midden, bone, charcoal, or other deposits; rock
or coral alignnments, pavings, wall, or other constructed features; and any
i ndi cation of agricultural or other human activities. Upon such discovery
or find, the Contractor shall inmrediately notify the Contracting O ficer so

that the appropriate authorities may be notified and a determ nati on nade
as to their significance and what, if any, special disposition of the finds
shoul d be made. The Contractor shall cease all activities that may result
in inmpact to or the destruction of these resources. The Contractor shal
secure the area and prevent enployees or other persons fromtrespassing on
renovi ng, or otherw se disturbing such resources.

.10 Bl OLOG CAL RESOURCES

The Contractor shall mninize interference wth, disturbance to, and damage
to fish, wildlife, and plants including their habitat. The Contractor

shal | be responsible for the protection of threatened and endangered ani ma
and pl ant species including their habitat in accordance wi th Federal

State, Regional, and local |aws and regul ati ons.

11 | NTEGRATED PEST MANAGEMENT

In order to mininize inpacts to existing fauna and flora, the Contractor
t hrough the Contracting Oficer, shall coordinate with the Installation
Pest Management Coordinator (1PMC) at the earliest possible tine prior to
pesticide application. The Contractor shall discuss integrated pest
management strategies with the | PMC and receive concurrence fromthe | PMC
t hrough the COR prior to the application of any pesticide associated with
t hese specifications. Installation Project Ofice Pest Managenment
personnel shall be given the opportunity to be present at all neetings
concerning treatnment measures for pest or disease control and during
application of the pesticide. The use and managenent of pesticides are
regul ated under 40 CFR 152 - 186.

L11.1 Pesticide Delivery and Storage

Pesticides shall be delivered to the site in the original, unopened
containers bearing legible labels indicating the EPA regi stration number
and the manufacturer's regi stered uses. Pesticides shall be stored
according to manufacturer's instructions and under |ock and key when
unat t ended.

.11.2 Qualifications

For the application of pesticides, the Contractor shall use the services of
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a subcontractor whose principal business is pest control. The
subcontractor shall be licensed and certified in the state where the work
is to be perforned.

3.11.3 Pestici de Handl i ng Requirenents

The Contractor shall fornulate, treat with, and di spose of pesticides and
associ ated containers in accordance with |abel directions and shall use the
cl ot hi ng and personal protective equipnent specified on the |abeling for
use during all phases of the application. Material Safety Data Sheets
(MSDS) shal | be available for all pesticide products.

3.11.4  Application

Pesticides shall be applied by a State Certified Pesticide Applicator in
accordance with EPA | abel restrictions and recommendation. The Certified
Applicator shall wear clothing and personal protective equi pnent as
specified on the pesticide |abel. Water used for fornulating shall only
cone fromlocations designated by the Contracting Oficer. The Contractor
shall not allow the equi pnent to overflow. Prior to application of
pesticide, all equipnent shall be inspected for |eaks, clogging, wear, or
damage and shall be repaired prior to being used.

3.12 PREVI QUSLY USED EQUI PMENT

The Contractor shall clean all previously used construction equi pnment prior
to bringing it onto the project site. The Contractor shall ensure that the
equi prent is free fromsoil residuals, egg deposits from plant pests,

noxi ous weeds, and plant seeds. The Contractor shall consult with the USDA
jurisdictional office for additional cleaning requirenments.

3.13 MAI NTENANCE OF POLLUTI ON FACI LI TI ES

The Contractor shall maintain permanent and tenporary pollution contro
facilities and devices for the duration of the contract or for that |ength
of time construction activities create the particular pollutant.

3. 14 M LI TARY MUNI TI ONS

In the event the Contractor discovers or uncovers nilitary munitions as
defined in 40 CFR 260, the Contractor shall imediately stop work in that
area and imredi ately informthe Contracting Oficer

3.15 TRAI NI NG OF CONTRACTCOR PERSONNEL

The Contractor's personnel shall be trained in all phases of environnmental
protection and pollution control. The Contractor shall conduct
environnental protection/pollution control neetings for all Contractor
personnel prior to conmencing construction activities. Additional neetings
shal | be conducted for new personnel and when site conditions change. The
trai ning and meeting agenda shall include: methods of detecting and
avoiding pollution; famliarization with statutory and contractua

pol lution standards; installation and care of devices, vegetative covers,
and instruments required for nonitoring purposes to ensure adequate and
conti nuous environnmental protection/pollution control; anticipated
hazardous or toxic chemicals or wastes, and other regul ated contani nants;
recogni tion and protection of archaeol ogical sites, artifacts, wetlands,
and endangered species and their habitat that are known to be in the area.
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3.16 CONTAM NATED MEDI A MANAGEMENT

Cont am nat ed environnental media consisting of, but not limted to, ground
water, soils, and sedinments shall be nanaged in accordance with al
federal, state, and | ocal |laws and regul ations.

3. 17 POST CONSTRUCTI ON CLEANUP

The Contractor shall clean up all areas used for construction in accordance
with Contract Cl ause: "Cleaning Up". The Contractor shall, unless
otherwi se instructed in witing by the Contracting Officer, obliterate al
signs of tenporary construction facilities such as haul roads, work area,
structures, foundations of tenporary structures, stockpiles of excess or
waste materials, and other vestiges of construction prior to fina
acceptance of the work. The disturbed area shall be graded, filled and the
entire area seeded unl ess ot herw se indicat ed.

-- End of Section --
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SECTI ON 01670
RECYCLED / RECOVERED NMATERI ALS

9/01

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

40 CFR 247 Conpr ehensi ve Procurenent Guideline for
Products Contai ni ng Recovered Materia

.2 OBJECTI VES

CGovernment procurement policy is to acquire, in a cost effective manner,
itens containing the highest percentage of recycled and recovered materials
practicable consistent with maintaining a satisfactory |evel of conpetition
wi t hout adversely affecting perfornmance requirenents or exposing suppliers
enpl oyees to undue hazards fromthe recovered materials. The Environnental
Protecti on Agency (EPA) has designated certain itens which nmust contain a
speci fied percent range of recovered or recycled materials. EPA designated
products specified in this contract conply with the stated policy and with
t he EPA guidelines. The Contractor shall make all reasonable efforts to
use recycled and recovered materials in providing the EPA desi gnated
products and in otherwise utilizing recycled and recovered materials in the
execution of the work.

.3 EPA DESI GNATED | TEMS | NCORPORATED | N THE WORK

Various sections of the specifications contain requirements for materials

t hat have been designated by EPA as being products which are or can be made

with recovered or recycled materials. These itens, when incorporated into

the work under this contract, shall contain at |east the specified
percentage of recycled or recovered materials unless adequate justification
(non-availability) for non-use is provided. Wen a designated itemis

specified as an option to a non-designated item the designated item

requi renents apply only if the designated itemis used in the work.

.4 EPA PROPOSED | TEM5 | NCORPORATED I N THE WORK

Products other than those designated by EPA are still being researched and
are being considered for future Conprehensive Procurenment Cuideline (CPG
designation. It is recomended that these itens, when incorporated in the
wor k under this contract, contain the highest practicable percentage of
recycled or recovered materials, provided specified requirenents are al so
met .

EPA | TEM5 CONSI DERED FOR CPG |11 DESI GNATI ON
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Car pet Runners

Fl ooring Materials

Har dboar d

Medi um Density Fi berboard

Nyl on Car pet

Parti cl eboard

Interior Trimand W ndow Franes
Roofing Materials

Rubberi zed Asphalt

Bui | di ng Bl ocks

Decki ng Materia

Pl astic Pipe

Aggr egat es

Concrete Containing Silica Fune
BUI LDI NG | NSULATI ON

Fi ber gl ass

Cel l ul ose Loose-Fill and Spray-on
Plastic Rigid Foam

Pol yur et hane:

Ri gi d Foam

Foam i n- Pl ace

Phenolic Rigid Foam

FI BERBOARD/ PAPERBOARD
Structural Fiberboard

Pam nat ed paper board

HYDRAULI C MULCH

Paper based hydr. nulch

Wbod based hydr. mul ch

LAWN & GARDEN EDG NG

Lawn and garden edgi ng

1.5 EPA LI STED | TEMS USED | N CONDUCT OF THE WORK BUT NOT | NCORPORATED I N
THE WORK

There are many products listed in 40 CFR 247 whi ch have been desi gnated or
proposed by EPA to include recycled or recovered materials that may be used

by the Contractor in performng the work but will not be incorporated into
the work. These products include office products, tenporary traffic
control products, and pallets. It is recommended that these

non- constructi on products, when used in the conduct of the work, contain
t he hi ghest practicable percentage of recycled or recovered materials and
that these products be recycl ed when no | onger needed.

-- End of Section --
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SECTI ON 02220

DEMOLI TI ON
05/ 01

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI A10. 6 (1990) Denolition Operations
U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
40 CFR 61 - Subpart M Nati onal Em ssion Standard for Asbestos
U.S. ARMY CORPS OF ENG NEERS ( USACE)

EM 385-1-1 (1996) U.S. Army Corps of Engineers Safety
and Heal th Requi renents Manua

.2 GENERAL REQUI REMENTS

The work includes denplition, salvage of identified items and material s,
and rermoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Government property daily, unless otherwi se directed, to avoid
accunul ation at the denolition site. Mterials that cannot be renpved
daily shall be stored in areas specified by the Contracting Officer. 1In
the interest of occupational safety and health, the work shall be perforned
in accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possible (in accordance with Section 01572 CONSTRUCTI ON AND
DEMOLI TI ON WASTE MANAGEMENT, if applicable); salvaged itens and materials
shal | be di sposed of as specified.

.3 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Wrk Plan; G
The procedures proposed for the acconplishnment of the work. The
procedures shall provide for safe conduct of the work, including

procedures and nethods to provide necessary supports, latera
braci ng and shori ng when required, careful renmpoval and di sposition
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of materials specified to be sal vaged, protection of property
which is to remain undi sturbed, coordination with other work in
progress, and timely disconnection of utility services. The
procedures shall include a detail ed description of the nmethods and
equi prent to be used for each operation, and the sequence of
operations in accordance with EM 385-1-1

4 REGULATORY AND SAFETY REQUI REMENTS

The work plan shall conply with federal, state and | ocal hauling and
di sposal regulations. 1In addition to the requirenents of the "Contract
Cl auses," safety requirements shall conformw th ANSI A10. 6.

4.1 Noti fi cati ons

Furnish tinely notification of denolition projects to federal, state,

regi onal and local authorities in accordance with 40 CFR 61 - Subpart M
Notify the Contracting Oficer Representative in witing 10 days prior to
t he commencenment of work in accordance with 40 CFR 61 - Subpart M

5 DUST CONTROL

The armount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or

obj ecti onabl e conditions such as ice, flooding and pol | ution.

6 PROTECTI ON
6.1 Prot ecti on of Personne

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take inmediate action to
protect all personnel working in and around the demplition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be |l eft standing wi thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor krmen remove debris or performother work in the i medi ate area.

.6.2 Protection of Structures

Fl oors, roofs, walls, columms, pilasters, and other structural conponents
that are designed and constructed to stand wi thout |ateral support or
shoring, and are deternined to be in stable condition, shall renmain
standi ng wi t hout additional bracing, shoring, of |ateral support unti
denol i shed, unless directed otherwi se by the Contracting Oficer. The
Contractor shall ensure that no elenents determined to be unstable are |eft
unsupported and shall be responsible for placing and securing bracing,
shoring, or lateral supports as nay be required as a result of any cutting,
renoval , or denolition work perforned under this contract.

.6.3 Protection of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to deternine the extent of the
work. The Contractor shall take necessary precautions to avoid damage to
existing itens to remain in place, to be reused, or to remain the property
of the Government; any danaged itenms shall be repaired or replaced as
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approved by the Contracting O ficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and maintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as may be required as
a result of any cutting, renmoval, or denplition work perforned under this
contract.

1.6.4 Protecti on From t he \Wat her

The interior of buildings to remain; salvageable materials and equi prent
shal |l be protected fromthe weather at all tines.

1.6.5 Protecti on of Trees

Trees within the project site which might be damaged during denolition, and
which are indicated to be left in place, shall be protected by a 6 foot
hi gh fence. The fence shall be securely erected a mnimumof 5 feet from
the trunk of individual trees or follow the outer perinmeter of branches or
clunmps of trees. Any tree designated to remain that is damaged during the
wor k under this contract shall be replaced in kind or as approved by the
Contracting O ficer.

1.6.6 Envi ronnment al Protection

The work shall conply with the requirenments of Section 01355 ENVI RONVENTAL
PROTECTI ON

1.7 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

1.8 USE OF EXPLOSI VES

Use of explosives will not be permtted.
1.9 AVAI LABI LI TY OF WORK AREAS

The entire work area will be available for contractors.
1.10 FOREI GN OBJECT DAMAGE ( FOD)

Aircraft and aircraft engines are subject to FOD from debris and waste
material lying on airfield pavenents. Renove all such materials that nay
appear on operational aircraft pavenents due to the Contractor's
operations. The Contracting O ficer Representative will require the
Contractor to install a tenporary fence at the Contractor's expense to
control the spread of FOD potential debris. The FOD Fence shall be in
accordance with Section 02821 and shall be |ocated as shown on the plans or
at the direction of the Contracting O ficer Representative. Renmpbve fence
when no | onger required.

1.11 RELCCATI ONS
Performthe removal and reinstallation of relocated itens as indicated with
wor kmen skilled in the trades involved. Repair itenms to be relocated which

are damaged or replace danaged itenms with new undamaged itens as approved
by the Contracting O ficer Representative.
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PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTI ON

3.

3.

1 EXI STI NG STRUCTURES

Exi sting structures indicated shall be renoved conpletely, or as indicated
on the draw ngs. Basement sl abs, sidewal ks, curbs, gutters, manhol es,
drai nage inlets, and street |ight bases shall be renoved conpletely, or as
i ndi cat ed.

2 UTI LI TI ES

Di sconnection of utility services, with related meters and equi pnment, are
to conformto the nationally recognized code covering the specific utility
and approved by the Contracting Officer. Existing utility lines indicated
to be abandoned in place shall be disconnected at nearest tee or joint
connection and have waterti ght caps provided. Existing utilities shall be
renoved as indicated. Wen utility |ines are encountered that are not

i ndi cated on the draw ngs, the Contracting O ficer shall be notified prior
to further work in that area

Uility lines indicated to be renoved that continue under existing roads or
paverments that are not being renoved shall be abandoned in place and have
wat er tight caps provided on both ends at a mnimumof 5.00" fromthe curb
or nearest nanhol e.

Exi sting manhol es on abandoned utility Iines not noted for renoval shal
have frame and cover renoved and be filled with sand prior to backfilling
over structure. Existing manhol es noted for renpoval shall be renoved

conpl etely including base. Existing manholes noted to be extended to grade
shall have risers installed as needed to nmeet new grade. New franme and
cover shall be installed. Structures shall be nodified as needed to neet
traffic loading requirements for HS-20 traffic. Structures to be nodified
shal |l be reviewed and verified for loading by a |icensed professiona
engineer in the State of Virginia.

.3 FI LLI NG

Hol es, open basements and ot her hazardous openings shall be filled as
directed with satisfactory conpacted material as described in Section 02315
EXCAVATI ON, FI LLI NG, AND BACKFI LLI NG FOR BUI LDI NGS.

.4 DI SPOSI TI ON OF MATERI AL

Title to material and equi pnent to be denvolished, except CGovernment sal vage
and historical itens, is vested in the Contractor upon receipt of notice to
proceed. The Governnent will not be responsible for the condition, |oss or
danmage to such property after notice to proceed.

4.1 Sal vageabl e Itens and Materia

Contractor shall salvage itens and material to the nmaxi num extent possible.

.4.1.1 Mat eri al Sal vaged for the Contractor

Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting Oficer and shall be renmoved from Governnment property before
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conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

3.4.2 Unsal vageabl e Materi a

Concrete, masonry, and other nonconbustible material, except concrete
permtted to remain in place, shall be disposed of in the disposal area

| ocated outside the limts of governnent-controlled | ands at the
contractor's responsibility. Conmbustible material shall be disposed of as
directed by the Contracting Oficer.

3.5 CLEAN UP

Debris and rubbish shall be renoved from basement and simlar excavations.
Debris shall be renpved and transported in a manner that prevents spillage
on streets or adjacent areas. C ean up spillage from pavenents, streets,
and adj acent areas to prevent FOD potential. Local regul ations regarding
haul i ng and di sposal shall apply.

3.6 PAVEMENTS
Exi sting pavenents designated for renoval shall be saw cut and renoved in
accordance with the details shown on the drawings and to the limts.
Provide full depth saw cuts at |limts of pavenment renoval as indicated.
Al'l pavenent renoval includes pavenent, aggregate base, and aggregate
subbase.

-- End of Section --
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SECTI ON 02811

| RRI GATI ON SYSTEM
07/ 02

PART 1 GENERAL

1.

1 REFERENCES

The foll owi ng publications of the issues |isted below, but referred to
thereafter by basic designation only, forma part of this specification to
the extent indicated by the references.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-1bf/cu.ft.)

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVQ
Conpounds and Chl ori nated Pol y( Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 2241 (2000) Pol y(Vinyl Chloride) (PVC) Pressure
Rat ed (SDR-Seri es)

ASTM D 2466 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 40

ASTM D 2564 (1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

ASTM D 2774 (1994) Underground Installation of
Ther nopl astic Pressure Piping

ASTM D 2855 (1996) Making Sol vent-Cenmented Joints with
Pol y(Vinyl Chloride) (PVC) Pipe and
Fittings

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1012 (1995) Backflow Preventers with
I nt er nedi at e At nospheric Vent

ASSE 1013 (1999) Reduced Pressure Principle Backfl ow
Preventers

ASSE 1020 (1998) Pressure Vacuum Breaker Assenbly
(Reconmended for CQutdoor Usage)

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)
FS WV V- 54 Val ve, Gate Bronze (125, 150, and 200 and
Int. AM 1 Pound, Threaded Ends, Fl anged

Ends, Sol der End and Brazed Ends, for Land
Use)
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AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWMA)

AWM C509 (1994; Addendum 1995) Resilient- Seated
Gate Valves for Water Supply Service

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA | CS 2 (1993) Industrial Controls and Systens
Controllers, Contactors, and Overl oad
Rel ays Rated Not Mdre Than 2,000 Volts AC
or 750 Volts DC

NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osur es

1.2 WORK SPECI FI ED HEREI N

a. This section describes the labor, materials and installation
requi renents necessary to design and install an automatic
irrigation systemadequate to irrigate all plant materials, if
any, in this project

b. Excavation, trenching and backfilling for irrigation systens is
covered in Section 02316.

c. FElectrical work shall conformto the National Electric Code,
| atest edition.

1.3 PERFORMANCE REQUI REMENTS

System shall operate with a mnimum water pressure of 58-60 pounds per
square inch (psi) at connection to backflow prevention device and 25 psi at
the last head in each zone.

1.4 GUARANTEE/ WARRANTY AND REPLACEMENT

The purpose of this guarantee/warranty is to insure that the AF receives
irrigation materials of prinme quality installed and naintained in a through
and careful manner.

a. For a period of one year fromthe date of final conpletion and
commencenent of the formal mai ntenance period, guarantee/warranty
irrigation materials, equipnment, and wor kmanshi p agai nst def ects.
Fill and repair depressions. Restore |andscape or structura
features damaged by the settlenent of irrigation trenches or
excavations. Repair damage to the premi ses caused by a defective
item Mke repairs inmedi ately upon notification fromthe AF
Representative. AF Wnterization & Spring startup to be included
in the 1 year warranty period.

b. Contract documents govern replacenments the sane as new work. Make
repl acenents at no cost in contract price.

c. Guarantee/warranty applies to originally installed materials and
equi pment and repl acenents made during the guarantee/ warranty
peri od.

1.5 SUBM TTALS

SECTI ON 02811 Page 2



F-

1

1

22 FLI GHT KI TCHEN, LAFB, VA 27803K
MJUHJ033004

The foll owi ng shall be submtted
SD- 02 Shop Drawi ngs
Desi gn Anal ysis, Calculations, and Spare Parts; G
Construction Drawi ngs; G
Record and As-built Draw ngs; G
SD-07 Certificates
Supplier's Statement; G
Statements signed by responsible officials of manufacturer of
product, systemor material attesting that product, system or
material meets specification requirenents. Mist be dated after
award of project contract and clearly nane the project.
SD-10 Operation and Mai ntenance Data
Mai nt enance Manuals; G
Si x copies of operation and six copi es of nmintenance nanual s
for the equi pment furnished. One conplete set prior to
performance testing and the remai nder upon acceptance. Operation
manual s shall detail the step-by-step procedures required for
system startup, operation, and shutdown. Operation manual s shal

i ncl ude the manufacturer's nanme, nmodel nunber, parts list, and
brief description of all equiprment and their basic operating

features. Maintenance manuals shall |ist routine nmaintenance
procedures, possible breakdowns and repairs, and troubl eshooting
gui des. Mai ntenance manual s shall include piping and equi pnent

l ayout and sinplified wiring and control diagrans of the system as
installed. WManuals shall be approved prior to the field training
cour se.

6 | RRI GATI ON SYSTEM DESI GN AND LAYQUT
6.1 Desi gn Anal ysis, Calcul ations, and Spare Parts

Desi gn anal yses and pressure cal culations verifying that systemwl|
provide the irrigation requirements. Spare parts data for each different
itemof material and equi pnent specified, after approval of the related
submittals and not later than the start of the field-tests. The data shal
include a conplete list of parts and supplies, with current until prices
and source of supply, with current unit prices and source of supply.

.6.2 Construction Draw ngs

The irrigation systems on LAFB rmust be industrial/ conmercial systens.
Toro, Rainbird or approved equal nust be accepted by the 1st CES Water Shop
and Contracting officer. Detail draw ngs for valves, sprinkler heads,
backfl ow preventers, automatic controllers, emtter heads, and water hanmer
arresters. Drawing shall include of a conplete |list of equipnment and
materials, and manufacturer's descriptive and technical literature,
performance charts and curves, catalog cuts, and installation instructions.
Drawi ngs shall al so contain conmplete wiring and schematic di agrams and any
other details required to denpnstrate that the system has been coordi nated
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and will function as a unit. Draw ngs shall show proposed system | ayout,
type and nunber of heads and enmitters, zone valves, drain pockets, backfl ow
devices, controllers, and mounting details of controllers. As-built

Drawi ngs whi ch provide current factual information showi ng |ocations of

mai ns, heads val ves, and controllers including deviations from amendnents
to the drawi ngs and changes in the work shall be included.

.6.3 Record and As-Built Draw ngs

The Contractor shall provide and keep up to date a conplete "as-built"
record set of prints which shall be corrected daily and show every change
fromthe original drawi ngs and specifications and the exact "as-built"

| ocations, sizes, and kinds of equipnent. Prints for this purpose nmay be
obtained fromthe Contracting Oficer at no cost. This set of draw ngs
shall be kept on the site and shall be used only as a record set.

These drawi ngs shall also serve as work progress sheets. The Contractor
shal | nake neat and | egi bl e annotations thereon daily as the work proceeds,
showi ng the work as actually installed. These draw ngs shall be avail abl e
at all tines for inspection and shall be kept in a |ocation designated by
the Contracting Oficer.
Bef ore the date of final inspection, the Contractor shall transfer al
information fromthe "as-built" prints to the final "as-built" in the host
project air force base preferred conputerized drawings format. The draw ng
shal |l be provided to the Contracting O ficer an acceptable electronic nedia.
The Contractor shall dinmension fromtw permanent points of reference,
buil di ng corners, sidewal k, road intersections, road station points, etc.
the location of the following itens (if applicable):

a. Connection to existing water |ines.

b. Connection to existing electrical power.

c. Al valves and backfl ow devi ces.

d. Routing of all irrigation (dinension nax. 200 feet al ong routing).

e. Irrigation controllers.

f. Routing of control wring.

g. Quick coupling val ves.

h. Drip systemriser assenblies.

i. Oher related equipnent as directed by the Contracting O ficer

j. Al lettering on drawings shall be minimum 1/8 inch in size.
On or before the date of final inspection, the Contractor shall deliver the
corrected and approved drawings to the Contracting Officer. Delivery of

the drawings will not relieve the Contractor of the responsibility of
furnishing required informati on that may be omtted.

7 SAFETY
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Det ai | ed procedures defining the Contractor's provisions for accident
prevention, health protection, and safety precautions for the work to be
done.

a. Wrk and materials shall be in accordance with the latest edition
of the National Electric Code, the Uniform Pl unbing Code as
publ i shed by the Western Plunbing Oficials Association, and
applicable I ans and regul ati ons of the governing authorities.

b. Wen the contract docunents call for materials or construction of
a better quality or large size than require by the above-nentioned
rul es and regul ations, provide the quality and size required by
the contract docunents.

c. Al irrigation work will be coordinated through the Langley 1 CES
Wat ershop @ 764-2213.

d. Verify all underground utilities.
8  SUPPLIER S STATEMENT

The material supplier's or equipnent manufacturer's statement that the
supplied naterial or equipnment neets specified requirements. Each
certificate shall be signed by an official authorized to certify in behalf
of material supplier or product manufacture and shall identify quantity and
date or dates of shipment or delivery to which the certificates apply.

.9 MAI NTENANCE MANUALS

Si x copies of operation and six copi es of nmintenance nanuals for the

equi pment furnished. One conplete set prior to field-testing and the
remai nder upon acceptance. Mnuals shall be approved prior to the
field-training course. Operating manuals shall detail the step-by-step
procedures required for system startup, operation and shutdown. Operating
manual s shall include the manufacturer's name, nodel nunber, parts |ist,
and brief description of all equipnent and their basic operating features.
Mai nt enance manual s shall |ist routine nmai ntenance procedures, possible

br eakdowns and repairs, and troubl eshooting gui des. Maintenance nanual s
shal I include piping and equi pnent |ayout, sinplified wiring and contro

di agrams of the systemas installed, and system progranm ng schedul e.

10 SUBSTI TUTI ONS

a. Substitutions are not encouraged and as a general rule will not be
al | owed.

b. Submt requests for substitutions within 15 days after date of
Contract Award. Subsequent requests for substitutions will be
consi dered only when a product becones unavail abl e.

c. Subnit complete data showi ng conpliance with the Contract
Docunent s.

d. In naking a request for substitution, the Contractor represents
t hat he:

(1) Has investigated the proposed substitution and found that it
is of the same or better quality, level, capacity, function, or
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appear ance than the specified product.

(2) WII coordinate installation and make nodi fication to the
wor k, which may be required for conplete installation

(3) WII bear all costs resulting fromnecessary changes caused
by the substitution.

e. The AF Representative will determ ne acceptability of proposed
substitution and will notify Contractor of acceptance or rejection.

f. Pipe sizes referenced in the construction docunents are mni num
sizes, and may be increased at the option of the Contractor

11 DELI VERY AND STORAGE

Al'l equi prent delivered and placed in storage shall be protected fromthe
weat her; excessive hum dity and tenperature variation; direct sunlight (in

case of plastic or rubber materials); and dirt, dust, or other contam nants.
12 FI ELD MEASUREMENTS
The Contractor shall verify all dimensions in the field and shall advise

the Contracting O ficer, or his/her designated representative of any
di screpancy before perform ng the work.

13 REVI EVB
a. Pre-maintenance review will occur at substantial conpletion of
irrigation systemrecord (as-built) drawi ngs, and controller
charts. Construction nmaintenance period will begin at time of

substantial conpl etion.

b. Final inspection will be performed at the end of the construction
mai nt enance peri od

PART 2 PRODUCTS

2.

2.

1 GENERAL MATERI ALS AND EQUI PMENT REQUI REMENTS
1.1 St andard Products

Mat eri al s and equi pnment shall be the standard products of a nanufacturer
who has produced simlar systens which have perforned well for a m ninmum
period of 2 years prior to bid opening. Equipment shall be supported by a
service organi zation that is, in the opinion of the Contracting O ficer, or
hi s/ her designated representative reasonably convenient to the site.

Each item of equi pnent shall have the manufacturer's name, address, type or
style, nodel or serial nunber, and catal og nunber on a plate secured to the
i tem of equi pnent.

.1.1.1 Extra Stock

The followi ng extra stock shall be provided: Two sprinkler heads of each
size and type, two valve keys for operating nanual valves, two wenches for
renoving and installing each type of head, two quick coupler keys and hose
swi vels, and four irrigation controller housing keys.
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2.2 Pl PI NG MATERI ALS
2.2.1 Quality

Materials used in the systemshall be new and wi thout flaws or defects of
any type, and shall be the best of their class and ki nd.

2.2.1.1 Mai nl i ne Pipe and Fittings

a. Use rigid, unplasticized polyvinyl chloride (PVC) 1120, 1220
Nati onal Sanitation Foundation (NSF) approved pipe, extruded from
material nmeeting the requirenents of Cell Classification 12454-A
or 12454-B, ASTM D 1784, with an integral belled end.

b. Use Cass 200, SDR-21, rated at 200 psi, conforming to the
di mensi ons and tol erances established by ASTM D 2241.

c. Use Schedule 40. Type 1, PVC solvent weld fittings conformng to
ASTM D 2466 and ASTM D 1784. Use priner approved by the pipe
manuf acturer. Solvent cement to conformto ASTM D 2564.

c. Provide netallic tracer tape or wire (capable of being detected
with a metal detector) adjacent to all PVC pipe at tinme of
installation (as specified on draw ngs).

2.2.1.2 Lateral Pipe and Fittings

a. Use rigid, unplasticized polyvinyl chloride (PVC) 1120, 1220
extruded frommaterial neeting the requirements of Cel
Classification 12454-A or 12454-B, ASTM D 1784, with and integra
bel |l ed end suitable for solvent welding.

b. Use Cass 200 SDR-26, rated at 200 psi, conformng to the
di mensi ons and tol erances established by ASTM Standards. Fittings
for PVC pipe shall be scheduled 40, Type |, PVC 41 Sol vent weld
fittings- ASTM D 2466 and ASTM D 1784.

c. Use primer approved by the pipe manufacturer. Solvent cenent to
conformto ASTM D 2564, of a type approved by the pipe
manuf act urer.

d. Provide netallic tracer tape or wire (capable of being detected
with a nmetal detector) adjacent to all PVC pipe at time of
installation (as shown on draw ngs).

2.2.2 S

eevi ng

a. Install separate sleeve beneath paved areas to route each run of
irrigation pipe or wiring bundle.

b. Sleeving material beneath pedestrian pavenments shall be be PVC
Cl ass 200 pipe with solvent welded joints.

c. Sleeving beneath drives and streets shall be schedul ed 40 PVC pi pe
wi th sol vent wel ded joints.

d. Sleeving dianmeter; equal to twice that of the pipe or wiring
bundl e.

SECTI ON 02811 Page 7



F-22 FLI GHT KI TCHEN, LAFB, VA 27803K

2.

2.

2.

MJUHJ033004
2.3 Solvent Cenent
Sol vent cenment shall conformto the requirenents of ASTM D 2564.
3 SPRI NKLER AND EM TTER HEADS
3.1 Pop-up Spray Heads

Pop-up spray heads lay flush with housing, then pop up when water pressure
20 psi is activated in system The rising nenber supporting the nozzle
shall be identical on full, half, third or quarter pattern sprinklers so
that nozzles will be interchangeable. The sprinkler head shall be designed
to be adjustable for coverage and flow. The nozzle shall be renovable so
head does not have to be renoved for flushing or cleaning. The body shal
be constructed with a 1/2-inch female thread for installation in a fixed
under ground pi pe system

Pop-up spray heads shall conformto the requirements of FS W W H0012200,
Type |1, Adjustable Class. Nozzle rises a mnimmof 4 inches above body.

. 3.2 Shrubbery Sprinkl er Heads

Sprinkl er heads shall be conical spray wth adjustable coverage and
desi gned as pop-ups at a height conpatible with plant naterials.

.4 GATE VALVES

a. Gate valves shall be brass and shall be designed for a working
pressure of not |ess than 150 psi. Valve connections shall be as
required for the piping in which they are installed. Valves shal
have a clear waterway equal to the full nom nal dianmeter of the
val ve, and shall be opened by turning counterclockw se. The
operating nut or wheel shall have an arrow, cast in the netal,

i ndi cating the direction of opening.

b. Valves smaller than 3 inches shall be all bronze and shall conform
to Federal Specification FS WV¥V-54, Type 1

c. Valves 3 inches or larger shall be iron body, bronze nounted, and
shall conformto AWM C509

.5 QUI CK COUPLI NG VALVES

Qui ck coupling valves shall have brass parts and shall be two-piece unit
consi sting of a coupler water seal valve assenbly and a renovabl e upper
body to allow spring and key track to be serviced w thout shutdown of nain.
Lids shall be |ockable vinyl with spring for positive closure on key
renoval .

.6 CONTRCL VALVES, ELECTRI CAL

Renote control val ves shall be sol enoid actuated gl obe valves of 3/4 - to
(19.1 mmto 76.2 m)-inch size, suitable for 24 VAC volts, 60 cycle, and
designed to provide for shut-off in event of power failure. Valve shall be
cast bronze or brass or plastic housing suitable for service at 150 ps
operating pressure with external flow control adjustnment for shut-off
capability, external plug at diaphragm chanber to enabl e manual operation
filter in control chamber to prevent val ve body clogging with debris,

dur abl e di aphragm and accessibility to internal parts w thout renoving.
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Automatic val ves shall be plastic, spring |oaded ball drip type, 150 pounds
and threaded ends, designed to close at 6-foot pressure head with positive
seal at 3 psi pressure or greater and be open to drain at |less than 3 ps
pressure.

Manual control valves shall be angle-pattern, globe type with integra
uni on on the discharge (horizontal) end, with a cross on the valve stemfor
key operation.

.7 BACKFLOW PREVENTERS

Reduced pressure principle assenblies, and pressure type vacuum breakers
shal |l be tested, approved, and listed in accordance with ASSE 1020.
Backfl ow preventers with intermedi ate at nospheric vent shall be in
accordance with ASSE 1012. Reduced pressure principle backfl ow preventers
shall be in accordance with ASSE 1013.

. 8 REDUCED PRESSURE TYPE BACKFLOW PREVENTERS

Backfl ow preventers hall be 150-pound flanged, brass mounted gate val ve and
strainer, 304 stainless steel or bronze, integral parts. Total pressure
drop through conplete assenbly shall be a maxi num of 10 psi at rated fl ow
Pi pi ng shall be red brass pipe and fittings. Strainers shall be bronze or
brass construction with gasket caps. Units shall have 200-nmesh stainless
steel screen el enents.

9 ACCESSORI ES AND APPURTENANCES

a. Valve Keys for Manually Operated Valves: Valve keys shall be 1/2
(12.7 mm - inch dianeter by 3 (914 m) feet long, tee handl es and
keyed to fit val ves.

b. Val ve Boxes and Covers.

c. Valve Boxes: Valve boxes shall be cast iron, plastic |ockable, or
precast concrete for each gate val ve, manual control valve and
renote control valve. Box sizes shall be adjustable for valve
used. Shaft dianmeter of box shall be mininmum5 1/4 (133.4 m)

i nches. Cast iron box shall have bitum nous coating.

10  AUTOVATI C CONTROLLERS, ELECTRI CAL

a. Control timng and quantity of water to sprinkler heads. Use 3 to
60 minutes for sprinkler heads and O to 3 hours for emtter heads.

b. Controller shall conformto the requirements of NEMA ICS 2 with
120 volt single phase service, operating with indicated stations,
and grounded chassis. Enclosure shall conformto NEMA ICS 6 Type
3R, with | ocking hinged cover, wall nounted. Controller shall be
programed for various schedule by setting switches and dials
equi pped with the following features: A dial, allow ng each
station to be schedul ed individually as to days of watering; a
mnute switch for each station with positive increment ninute to
mnute 0.99 mnutes, set tinme within one percent; a switch
al l owi ng sel ected schedules to be repeated after each conpletion
of initial watering schedul e and all owi ng each operation to be
schedul ed throughout a 24-hour day; a circuit breaker for surge
protection; and circuit for a 9-volt rechargeable N Cad battery.
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c. Controllers the product of a nanufacturer regularly engaged in the
production of turf sprinkler systens and shall be specifically
designed for use on irrigation projects and shall be conpatible
with existing systens on the installation. Controller shall be
suitable for operation on the available electrical supply and
shal | be capabl e of conplete automati ¢ and manual operation of
stations, as specified on drawings. Control circuit voltage shal
be I ess than 120 volts and be capable of operating up to two
24-volt AC electric renote control valves per station. Each
controller shall have a master switch to di sconnect controller
fromelectric supply lines.

d. Housing: Each controller shall be enclosed in a tanperoof
| ockabl e metal housing. Exterior wall-nounted and
pedest al - mounted controllers shall be weatherproof. Were nore
than one controller is installed in an irrigation system a
si ngl e-key shall open all cabinets. Two keys for each system
shal | be furnished.

e. Programming: Timng for each station shall be viable up to 99
m nutes. The programi ng cycle shall be not |ess than 14 cal endar
days. Each station shall be independently times, schedul ed, or
omtted. Programm ng shall be changeabl e w thout special tools
and wi t hout dissenbling controller

f. Charts: A chart showing clearly the areas serviced by each renote
control valve shall be provided at each controller

2.10.1 Control Wre

a. Electric wire fromthe controller unit to each renmote contro
val ve shall be Anerican Wre Gauge (AWS No. 14 solid copper, Type
UF cabl e, UL approved for dire underground buri al

b. Color: Wre color shall be continuous over its entire |ength.
Use white for common ground wire. Use easily distinguished colors
for other control wires. Spare control wires shall be of a color
different fromthat of the active control wre.

c. Splices: Use wire connector with waterproof sealant. Wre
connector to be of plastic construction consisting of two (2)
pi eces, one piece which snap | ocks into the other. A copper crinp
sl eeve to be provided wth connector

2.11 ELECTRI CAL VWORK

Wring and rigid conduit for electrical power shall be in accordance wth
NFPA 70.

2.12 M SCELLANEQUS | TEMS
a. Service clanps, if any, shall have a pressure rating not |ess than
that of the pipe to be connected and shall be either the single or
double flattened strap type. Canps shall have a gal vani zed
mal | eabl e iron body with cadm um pl ated straps and nuts. d anps
shal | have rubber gasket cenented to the body.

b. Tapping sleeve(s), if any, of the size(s) indicated for connection
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to existing main shall be the cast-iron, split-sleeve type with
flange on the outlet, and with bolts, follower rings and gaskets
on each end of the sleeve. Construction shall be suitable for a
maxi mum wor ki ng pressure of 150 psi. Bolts shall have square
heads and hexagonal nuts. Longitudi nal gaskets, and mechanica
joints with gaskets shall be as recommended by the manufacturer of
t he sl eeve.

PRESSURE REDUCTI ON RI SER

The pressure reduction riser shall consist of the pressure
reduci ng val ve, ball valve, wye strainer, check valve, valve box,
and all appurtenances, or as specified on draw ngs.

The pressure reduci ng val ve shall be a sel f-contained,

singl e-seat, direct-acting, spring-Iloaded, diaphragm actuated
type. Valve shall be of all plastic construction, stainless steel
body seat, conposition seat discs, BUNA "N' di aphragm wi th nyl on
insert and stainless steel springs. The valve shall have a

maxi mum wor ki ng pressure rating of 150 psi and shall be capable of
regul ating outlet pressure from5 to 20 psi and have and

adj ustment screw for setting the pressure. The downstream
pressure variance shall not exceed a rate of 0.44 psi for every 10
psi variance (increase or decrease) in upstreamor source
pressure. The valve shall have an integral "Sharader" pressure
test valve

The val ve shall have 1/2-inch MPT inlet and 3/4-inch MHT fenmnl e
outl et.

The threaded in-line spring check valve, if any, shall have a body
constructed of type 1 PVC. The valve stemshall be 18-8 stainless
steel with BUNA-N poppet seal. The 1/2-pound spring shall be 18-8
stainless steel. The valve shall have male x fenal e threads,

3/ 4-inch NPT.

The ball valve, if any, shall be construction of Type |I PVC (body
and handle). The stem seal shall be BUNA "N' with teflon bal

seal . The valve shall be rated for a maxi mum wor ki ng pressure of
150 micron nmesh. The filter shall have an effective filter area
of 10 square inches with a gross filter area of 20 square inches.
The cartridge housing shall have an integral 3/4-inch ball valve
for flushing of the filter without renoval of the cartridge.

The wye strainer shall have a filter housing constructed of gl ass
rei nforced pol ypropyl ene plastic and the renovable filter cylinder
shal | be manufactured of stainless steel and shall be 150 m cron
nmesh. The filter shall have an effective filter area of 10 square
inches with a gross filter area of 20 square inches. The
cartridge housing shall have an integral 3/4-inch ball valve for
flushing of the filter without renmoval of the cartridge.

14 FI LTERS

The filter housing shall be constructed of glass reinforced pol ypropyl ene
and the renovable filter cylinder shall be nmanufactured of 150 nmesh
stainless steel effective filter area of 24 square inches. The cartridge
housi ng shall have an integral 3/4-inch ball valve for flushing, not the
filter without renoval of the cartridge. Threads shall be 1 inch MPT.
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PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON

Sprinkler systemshall be installed after site grading has been conpl et ed.

Excavation, trenching, and backfilling for sprinkler systemshall be in
accordance with the applicable provisions of Site Work for the project.
Al'l disturbed areas will be repaired and display positive drai nage

2 TRENCHI NG

Trench width shall be 4 inches mininumor 1-1/2 tine dianeter of pipe,

whi chever is wider. Backfill shall be hand tanped over excavation. Wen
rock in encountered, trench shall be excavated 4 inches deeper and
backfilled with silty sand (SM or well-graded sand (SW to pipe grade.
Trenches shall not be bored at a depth conform ng to bottom of adjacent
trenches. Pipe sleeves for bored pipe shall be two pipe dianmeter |arger
t han sprinkl er pipe.

PVC | ateral pipes may be pulled into the soil utilizing a vibratory plow
device specifically manufactured for pipe pulling. M ninmumburial depths
equal s nmi ni mum cover listed above.

Backfill only after |lines have been reviewed and tested.

Excavated material is generally satisfactory for backfill. Backfill shal
be free fromrubbish, vegetable matter, frozen materials, and stones |arger
than two i nches maxi mum di mensi on. Renove nmaterial not suitable for
backfill. Backfill placed next to pipe shall be free of sharp objects

whi ch may danmage the pi pe.

Backfill unsleeved pipe in either of the foll owi ng manners:
a. Backfill and puddle the Iower half of the trench. Alowto dry 24
hours. Backfill the renmainder of the trench in 6-inch |ayers.

Conpact to density of surrounding soil

b. Backfill the trench by depositing the backfill material equally on
both sides of the pipe in 6-inch |ayers and conpacting to the
density of surroundi ng soil

Encl ose pipe and wiring beneath roadways, wal ks, curbs, etc, in sleeves.

M ni mum conpacti on of backfill for sleeves shall be 95% according to ASTM D
1557. Use of water for conpaction around sl eeves, "puddling," will not be
permtted.

Dress backfilled areas to original grade. |Incorporate excess backfill into

existing site grades for positive drai nage.

VWere utilities interfere with irrigation trenching and pi pe work, contact
the AF Representative for trench depth adjustnents.

.3 Pl PI NG SYSTEM

.3.1 Cover

Under ground pi ping shall be installed as to neet the mininum depth of
backfill cover specified bel ow
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M ni mum cover (distance fromtop of pipe or control wire to finish grade):
a. 14-inch over mainline pipe and over electrical conduit.
b. 16-inch over control wire.
c. 10-inch over lateral pipe to sprinklers and bubblers.
3.2 Cl ear ances
M ni mum hori zontal cl earances between lines shall be 4 (101.6 nm inches
for pipe 2 (50.8m) inches and less; 12 (304.8 m) inches for 2-1/2 (63.5

nm) inches and larger. Mninumvertical clearances between |ines shall be
1 (25.4 nmm inch.

.3.2.1 M ni mum Sl ope

M ni mum sl ope shall be 6 (152.4 mm inches per 100 (30.480 M feet in
direction of drain valves.

.4 SLEEVI NG AND BCORI NG

Install sleeving at a depth which pernits the encased pipe or wiring to
remain at the specified burial depth.

Ext end sl eeve ends six inches beyond the edge of the paved surface. Cover
pi pe ends and mark with stakes. Mark concrete with a chiseled "X' at
sl eeve end | ocati ons.

Bore for sleeves under obstructions which cannot be renoved. Enpl oy
equi prent and net hods designed for horizontal boring.

5 Pl PI NG | NSTALLATI ON
5.1 Pol yvi nyl Chl oride (PVC) Pipe

a. Solvent-cenented joints shall conformto the requirenents of ASTM
D 2855.

b. Threaded joints shall be full cut with a maxi num of three threads
remai ni ng exposed on pipe and nipples. Threaded joints shall be
made tight without recourse to wicks or fillers, other than
pol yet raf | uoroet hyl ene thread tape.

c. Piping shall be joined to conformw th requirements of ASTM D 2774
or ASTM D 2855, and pi pe manufacturer's instructions. Pipe shal
be installed in a serpentine (snaked) manner to all ow for
expansi on and contraction in trench before backfilling. Pipes
shall be installed at tenperatures over 40 degrees F

6  ASSEMBLI NG PI PE AND FI TTI NGS
6.1 Gener a

a. Keep pipe free fromdirt and pi pe scale. Cut pipe ends square and
debur. d ean pipe ends.

b. Keep ends of assenbl ed pi pe capped. Renove caps only when
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necessary to continue assenbly.
3.6.2 Mai nl i ne Pipe and Fittings
a. Use only strap-type friction wenches for threaded plastic pipe.
b. PVC Sol vent Wl d Pipe:
(1) Use primer and solvent cement. Join pipe in a nmanner
recommended by the manufacturer and in accordance with accepted

i ndustry practices.

(2) Cure for 30 mnutes before handling and 24 hours before
all owi ng water in pipe.

(3) Snake pipe fromside to side within the trench
3.6.3 Lateral Pipe and Fittings
a. Use only strap-type friction wenches for threaded plastic pipe.
b. PVC Sol vent Wl d Pipe:
(1) Use prinmer and solvent cenment. Join pipe in the nmanner
recommended by manufacturer and in accordance with accepted

i ndustry practices.

(2) Cure for 30 mnutes before handling and 24 hours before
all owi ng water in pipe.

(3) Snake pipe fromside to side within the trench
3.6.4 Sprinkl er Assenbly
a. Flush lateral pipe before installing sprinkler assenbly.

b. Install per the installation details at |ocations shown on the
dr awi ngs.

c. Locate rotary sprinklers 12 inches fromcenter of sprinkler to
adj acent walls, fences, or edges of paved areas.

d. Locate spray sprinklers 3 inches fromcenter of sprinkler to
adj acent walls, fences, or edges of paved areas.

e. Set sprinklers perpendicular to the finish grade.

f. Supply appropriate nozzle or adjust are of coverage of each
sprinkler for best performance.

g. Adjust the radius of throw of each sprinkler for best perfornance.
3.7 VALVES
3.7.1 Manual Val ves
Val ves shall be installed in a val ve box extending fromgrade to bel ow

val ve body, with a minimmof 4 (101.6 mr) inches cover neasured from
finish grade to top of valve stem
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7.2 Automatic Valves
Val ve shall be set plunb in a valve box extending fromgrade to bel ow val ve
body, with a minimumof 4 (101.6 m) inch cover nmeasured formgrade to top

of valve. Install automatic val ves beside sprinkler heads with a val ve box.

a. Flush mainline before installation of valve assenbly.

b. Install where indicated on the drawings. Wre connectors and
wat er pr oof seal ant shall be used to connect control wires to
renote control valve wires. Install connectors and seal ant per

t he manufacturer's recommendati ons.

c. Install only one RCV to a valve box. Locate valve box at |east 6
inches fromand align with nearby walls or edges of paved areas.
Group RCV assenblies together where practical. Arrange grouped
val ve boxes in rectangul ar patterns.

d. Adjust RCV to regulate the downstream operating pressure.

.7.3 Drai n Val ves

Entire systemshall be nmanually or autonatically drainable. Low points of
system shall be equipped with drain valve draining into an excavation
containing 1 cubic foot gravel. G avel shall be covered w th building
paper then backfilled with excavated material and 6 (152,4 mr inches of
topsoil.

. 8 BACKFLOW PREVENTERS

a. Backflow preventer shall be installed in new connection to
exi sting water distribution system between connection and contro

val ves.
b. Backflow Prevention Assenbly: Install where indicated on the
drawi ngs. Install assenbly so that its elevation, orientation

access, and drainage conformto the manufacturer's recomendati ons
and applicabl e health codes.

(1) Reduced Pressure Type

Reduced pressure type shall be installed as follows: Flush pipe lines prior
to installing device and protect device by a strainer |ocated upstream

Devi ce shall not be installed in pits or where any part of device could
become subnerged in standi ng water.

9 CONTRCL W RES

a. Bundle control wires where two or nore are in the sane trench
Bundl e with pi pe wappi ng tape spaced at 10-foot intervals.

b. Control wiring may be pulled into the soil utilizing a vibratory
pl ow devi ce specifically manufactured for pipe pulling. M ninmm
burial depth equals m ni mum cover previously listed.

c. Provide a 24-inch excess length of wire in an 8-inch dianmeter |oop

at each 90 change of direction, at both ends of sleeves, and at
100-foot intervals along continuous runs of wiring. Do not tie
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wiring loop. Coil 24-inch length of wire within each renpte
control val ve box.

d. Install common ground wire and one control wire for each renote
control valve. Miltiple valves on a single control wire are not
permtted. |Install two spare control wires along the entire

length of the mainline. Provide a 24-inch length of wire from
each end of the spare control wires coiled in the enclosure, and
provide a 24-inch length of coiled wire for each spare control
wire in a 6-inch round val ve box at each distal end of the

mai nl i ne pi pe.

e. If acontrol wire nust be spliced, make splice with wire
connectors and wat er proof sealant, installed per the
manuf acturer's instructions. Locate splice in a valve box which
contains an irrigation valve assenbly, or in a separate 6-inch
round val ve box.

Use sane procedure for connection to valves as for in-line splices.

f. Unless noted on plans, install wire parallel with and under PVC
mai nl i ne pi pe.

g. Protect wire not installed with PVC mainline pipe with a
continuous run of warning tape placed in the backfill six inches
above the wiring.

3.10 | RRI GATI ON CONTROLLER UNI'T

a. The location of the controller unit as depicted on the drawi ngs is
approxi nate; the AF Representative will determ ne the exact site
| ocation during sprinkler [ayout review.

b. Lightning protection: Drive an 8-foot copper-clad grounding rod
into the soil. |If rock prevents driving, bury at |east four feet
deep. Use one rod for each controller. Connect controller to
grounding rod with AWG No. 10 solid conductor copper wire. Secure
wire to grounding rod with brass or bronze clanp. Locate the
connection in a separate val ve box.

c. Attach wire markers to the ends of control wires inside the
controller unit housing. Label wires with the identification
nunber (see draw ngs) of the renbte control valve to which the
control wire is connected.

d. Connect control wires to the corresponding controller termnal.
3.11 BACKFI LL
3.11.1 M ni mum Cover
Depth of cover shall be 12 (304.8 mm inches for 1-1/4 (31.8 mj inch pipe
or smaller; and 12 (304.8 mm inches for | owvoltage wires. Remainder of
trench or pipe cover shall be filled to within 3 (76.2 my inches of
top-with excavated soil, and conmpact soil with plate hand-held conmpactors
to same density as undisturbed adjacent soil.
3.12 | RRI GATI ON SYSTEM TO BE | NSTALLED PRI OR TO PLANTI NG MATERI ALS ( UNLESS
OTHERW SE DI RECTED)
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3.12.1 Adj ust ment

After grading, seeding and rolling of planted areas, sprinkler heads shal
be adjusted flush with finished grade. Adjustments shall be made by
provi di ng new ni pples of proper |length or by use of heads having an
approved device, integral with head, which will permt adjustnment in height
of head wi thout changi ng pi ping.

3.12.2 Cl eani ng of Pi ping

Prior to the hydrostatic and operation tests, the interior of the pipe
shall be flushed with clean water until pipe is free of all foreign

mat eri al s. Fl ushi ng and cl eani ng out of system pi pe, valves, and
conponents shall not be considered conmpleted until w tnessed and accepted
by Contracting O ficer

3.12.3 Field Tests

Al instrunments, equipnment, facilities, and |abor required to conduct the
tests shall be provided by Contractor

3.12.3.1 Hydrostatic Pressure Test
a. Notify the AF Representative three days in advance of testing.

b. Pipelines jointed with rubber gaskets or threaded connections may
be subjected to a pressure test at any tine after partia
conpl etion of backfill. Pipelines jointed with sol vent-wel ded PVC
joints shall be allowed to cure at |east 24 hours before testing.

c. Subsections of mainline pipe nay be tested i ndependently, subject
to the review of the AF Representative.

d. Furnish clean, clear water, punps, |abor, fittings, and equi pnent
necessary to conduct tests or retest.

e. Subject nmainline pipe to a hydrostatic pressure equal to 60 ps
for two hours. Leakage will be detected by visual inspection.
Repl ace defective pipe, fitting, joint, valve, or appurtenance.
Repeat the test until the pipe passes test.

3.12.3.2 Cover age Test

a. Activate each rennte control valve in sequence. The AF
Representative will visually observe water application patterns.

b. Adjust or nove system conponents to correct coverage deficiencies.
Repeat the test until the system passes test.

c. Cement or caulking to seal |eaks is prohibited.
3.12.3.3 Operation Test
At conclusion of pressure test, sprinkler heads or emtter heads, quick
coupling assenblies, and hose val ves shall be installed and entire system
tested for operation under normal operating pressure. Operation test

consi sts of the system operating through at |east one conplete progranmed
cycle for all areas to be sprinkled.
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3.13 POSTI NG FRAMED | NSTRUCTI ONS

Framed instructions containing wiring and control diagrams under glass or
in lam nated plastic shall be posted where directed. Condensed operating
instructions, prepared in typed form shall be framed as specified above
and posted beside the diagrans. The framed instructions shall be posted
bef ore acceptance testing of the system After as-built draw ngs are
approved by CE engineer, controller charts and programri ng schedul e shal
be prepared. One chart for each controller shall be supplied. Chart shal
be reduced draw ng of actual as-built systemthat will fit the maxi mum

di mensi ons inside controller housing. Black line print for chart and a
di fferent pastel or transparent color shall indicate each station area of
coverage. After chart is conpleted and approved for final acceptance,
chart shall be seal ed between two 20-mi| pieces of clear plastic.

3.14 FI ELD TRAI NI NG

A field training course shall be provided for designed operating and

mai nt enance staff nenbers. Training shall be provided for a total period
of 1 hour to normal working tine and shall start after the systemis
functionally conmplete prior to final acceptance tests. Field training
shall cover all of the items contained in the operating and mai nt enance
manual s.

3.15 CLEANUP

Due to the high visibility of the project site, daily cleanup of all debris
and surplus materials resulting formthe work shall be renoved off-site.

-- End of Section --
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SECTI ON 02821

FENCI NG
07/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 153/ A 153M (2000) Zinc-Coating (Hot Dip) on Iron and
St eel Hardware

ASTM A 392 (1996) Zinc-Coated Steel Chain-Link Fence
Fabric

ASTM A 491 (1996) Al um num Coat ed Steel Chain-Link
Fence Fabric

ASTM A 780 (2000) Repair of Damaged and Uncoated
Areas of Hot-Di pped Gal vani zed Coati ngs

ASTM A 824 (1995) Metallic-Coated Steel Marcelled
Tension Wre for Use Wth Chain Link Fence

ASTM C 94/ C 94M (2000) Ready-M xed Concrete

ASTM F 626 (1996a) Fence Fittings

ASTM F 883 (1997) Padl ocks

ASTM F 900 (1994) Industrial and Commercial Sw ng
Gat es

ASTM F 1043 (2000) Strength and Protective Coatings on

Metal | ndustrial Chain-Link Fence Franmework

ASTM F 1083 (1997) Specification for Pipe, Steel,
Hot - Di pped Zi nc- Coated (Gal vani zed)
Wl ded, for Fence Structures

ASTM F 1184 (1994) Industrial and Conmmerci al
Hori zontal Slide Gates

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SECTI ON 02821 Page 1



F-22 FLI GHT KI TCHEN, LAFB, VA 27803K
MJUHJ033004

SD-07 Certificates
Chai n Link Fence

Statenment, signed by an official authorized to certify on behalf
of the nanufacturer, attesting that the chain |ink fence and
conponent materials neet the specified requirenents.

1.3 APPROVAL OF POLYVI NYL CHLCRI DE- COATED FENCE MATERI ALS

Pol yvi nyl chl oride-coated fence nmaterials shall be thoroughly inspected for
cracki ng, peeling, and conformance with the specifications by the
Contracting Oficer's Representative prior to installation. Any fence
materials rejected by the Contracting Officer's Representative shall be
repl aced by the contractor with approved materials at no additional cost to
t he Government.

PART 2 PRODUCTS
2.1 FENCE FABRI C

Fence fabric shall conformto the foll ow ng:
2.1.1 Chain Link Fence Fabric

ASTM A 392, Cass 2, zinc-coated steel wire with mni num coating wei ght of
2.0 ounces of zinc per square foot of coated surface, or ASTM A 491, Type

I, alum num coated steel wire. Fabric shall be fabricated of 9 gauge wire
woven in 2 inch nesh. Fabric height shall be 6 feet. Fabric shall be

twi sted and barbed on the top selvage and knuckl ed on the bottom sel vage.

2.1.2 Force Protecti on Hori zontal Cover

Provide and install woven wire fencing horizontal to the ground plane with
requi red accessi bl e connections, posts and structural elenents to support
the woven wire fence. The cover shall be self-supporting and | ocated
within 1-3/4 inch fromall the vertical plane of the nechanical and

el ectrical equiprment. Do not attach cover to the mechanical or electrica
equi prent. Screen wall gates shall be self-supporting and attach to the
hori zontal cover structure and posts where a 1-3/4 inch sphere cannot pass
t hrough any openings. Height of the cover above the slab shall be a
mnimm?7 feet 0 inches. Contractor can attach to masonry screen walls.

Al'l fencing, posts and structural elenents shall be renovable for outdoor
mechani cal and el ectrical equi pnent replacenent.

Before installation, coordinate with Contract O ficer for |ocation of
support posts to avoid interference of servicing of equipnent. Height of
t he cover shall be 8 inches bel ow screen wal l

2.2 GATES

ASTM F 900 and/or ASTM F 1184. Gate shall be the type and swi ng shown.
Gate franmes shall conformto strength and coating requirenments of ASTM F
1083 for Group IA steel pipe, with external coating Type A, noninal pipe
size (NPS) 1-1/2. Gate franes shall conformto strength and coating

requi renents of ASTM F 1043, for Goup IC, steel pipe with external coating
Type A or Type B, nominal pipe size (NPS) 1-1/2. Gate fabric shall be as
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specified for chain link fabric. Gate |leaves nore than 8 feet w de shal
have either internmedi ate menbers and di agonal truss rods or shall have
tubul ar menmbers as necessary to provide rigid construction, free from sag
or twist. Gate leaves less than 8 feet wi de shall have truss rods or

i nternedi ate braces. Intermediate braces shall be provided on all gate
frames with an el ectro-mechanical lock. Gate fabric shall be attached to
the gate frame by nmethod standard with the manufacturer except that welding

will not be permtted. Latches, hinges, stops, keepers, rollers, and other
hardware items shall be furnished as required for the operation of the
gate. Latches shall be arranged for padl ocking so that the padl ock will be

accessi ble fromboth sides of the gate. Stops shall be provided for

hol ding the gates in the open position. For high security applications,
each end nenmber of gate franes shall be extended sufficiently above the top
menber to carry three strands of barbed wire in horizontal alignment with
barbed wire strands on the fence.

2.3 POSTS
2.3.1 Metal Posts for Chain Link Fence

ASTM F 1083, zinc-coated. Goup |IA wth external coating Type A stee
pipe. Goup IC steel pipe, zinc-coated with external coating Type A or
Type B and Goup Il , roll-forned steel sections, shall neet the strength
and coating requirenments of ASTMF 1043. Goup IIl, ASTM F 1043 stee

H section nmay be used for line posts in lieu of |line post shapes specified
for the other classes. Sizes shall be as shown on the drawi ngs. Line
posts and terninal (corner, gate, and pull) posts selected shall be of the
same designation throughout the fence. Gate post shall be for the gate
type specified subject to the Iimtation specified in ASTM F 900 and/ or
ASTM F 1184,

2.4 BRACES AND RAI LS

ASTM F 1083, zinc-coated, Goup |IA steel pipe, size NPS 1-1/4. Goup IC
steel pipe, zinc-coated, shall nmeet the strength and coating requirenents
of ASTM F 1043. Goup Il, forned steel sections, size 1-21/32 inch
conformng to ASTM F 1043, may be used as braces and rails if Goup Il line
posts are furnished.

2.5 W RE
2.5.1 Tensi on Wre

Tension wire shall be Type | or Type Il, Cass 2 coating, in accordance
with ASTM A 824.

2.6 ACCESSORI ES

ASTM F 626. Ferrous accessories shall be zinc or alum num coated. Truss
rods shall be furnished for each term nal post. Truss rods shall be
provided with turnbuckles or other equival ent provisions for adjustnent.
Tie wire for attaching fabric to rails, braces, and posts shall be 9 gauge
steel wire and match the coating of the fence fabric. M scell aneous

har dwar e coatings shall conformto ASTM A 153/ A 153M unl ess nodifi ed.

2.7 CONCRETE

ASTM C 94/ C 94M wusing 3/4 inch maxi mum si ze aggregate, and having mini num
conpressive strength of 3000 psi at 28 days. G out shall consist of one
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part portland cement to three parts clean, well-graded sand and the m ni mum
amount of water to produce a workable m x

2.8 PADLOCKS

Padl ocks shall conformto ASTM F 883, Type POl, Options B and G Grade 6,
Size 1-3/4 inch. Al padlocks shall be keyed alike and all padl ocks shal
be keyed into nmaster key systemas specified in Section 08710 DOOR HARDWARE

2.9 FOD FENCE

Encl ose the project work area and contractor |lay-down area with a 6 feet
high chain link fence and gates with brown, UV light resistant, plastic
fabric mesh netting, (simlar to tennis court or other screening). Renpbve
t he fence upon conpletion and acceptance of the work. Intent is to contain
FOD on the construction site. Fence and fabric shall be secured to

wi thstand jet blast fromon going activities on the apron. FOD fence and
fabric shall meet the following criteria

a. Chain-link: Zinc-coated steel, 9-gage, 2 inch nesh. Height of
fabric shall be sane as fence

b. FOD fabric woven high tension polyester fabric having 15% open
area, with gromets spaced 18 inches apart al ong the top and
bottom edges. Fabric shall be brown in color

c. Posts and braces: Line posts: Cass 1, steel pipe, grade B. End,
corner, and pull posts: Class 1, steel pipe, grade B. Braces:
Class 1, steel pipe, grade B, 2 inch mninumsize.

d. Fencing accessories: Provide nounting clips and wire ties
constructed of the sane material as the fencing fabric.

e. Concrete: Per Section 03300 CAST | N PLACE CONCRETE, using 3/4 inch
maxi mum si ze aggregate, and having m ni nrum conpressi ve strength of
3000 psi at 28 days.

f. Gout: Provide grout of proportions one part portland cenent to
three parts clean, well-graded sand and a m ni mum anount of water
to produce a workable m x

g. Site preparation: Cearing and grading, clear fence |line of trees,
brush, and other obstacles to install fencing. Establish a
graded, conpacted fence line prior to fencing installation
Conpact fill used to establish fence line. Dispose of waste
material on station, as directed.

h. Fence installation: Install fence on prepared surfaces to |line and
grade and as indicated on drawi ngs. Secure fastening and hinge
hardware in place to fence framework by peening or welding. Allow
for proper operation of conmponents. Coast peened or wel ded areas
with a repair coating matching original coating. Install fence in
accordance with fence manufacturer's witten installation
i nstructions except as nodified herein

1. Post spacing provide |line posts spaced equidistantly apart,

not exceeding 10 feet on center (OC). Provide gate posts spaced
as necessary for size of gate openings. Do not exceed 500 feet on
strai ght runs between braced posts. Provide corner or pull posts,
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with bracing in both directions, for changes in direction of 15
feet or nore, or for abrupt changes in grade. Provide draw ngs
showi ng | ocation of corner, end, and pull posts.

2. Post settings: Set posts plumb. Posts shall be anchored as

i ndi cated on drawi ngs. brace corner, end, and pull posts to
nearest post with a horizontal brace used as a conpressi on nenber,
pl aced at |east 12 inches below top of fence, and a di agonal truss
rod and truss tightener used as a tension nenber.

3. Top and bottomtension wires: Install top and bottom tension
wires before installing chain-link fabric, and pull wires taut.
Pl ace top and bottomtension wires within 8 inches of respective
fabric |ine.

4. Fabric: Pull fabric taut and secure fabric to top wire and
bottomwire, close to both sides of each post and at maxi num
intervals of 24 inches OC. Secure fabric to posts using stretcher
bars, ties or clips spaced 15 inches OC, or by integrally weaving
to integral fastening |oops of end, corner, and pull posts for

full length of each post. Install fabric on opposite side of
posts from area being secured. Install fabric so that bottom of
fabric is 2 inches above ground level. Install fence fabric to

provi de approximately 2 inches deflection at center of fabric span
between two posts. When a force of approxinmately 30 pounds is
appl i ed perpendicular to fabric, fabric should return to its
original position when force is renoved.

5. Post caps: Install post caps as recomended by the
manuf act urer.

6. Renmpval: Renove fence at conpletion of project.
PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Fence shall be installed to the lines and grades indicated. The area on
either side of the fence line shall be cleared to the extent indicated.

Li ne posts shall be spaced equidistant at intervals not exceeding 10 feet.
Term nal (corner, gate, and pull) posts shall be set at abrupt changes in
vertical and horizontal alignnent. Fabric shall be continuous between
term nal posts; however, runs between term nal posts shall not exceed 500
feet. Any damage to gal vani zed surfaces, including welding, shall be
repaired with paint containing zinc dust in accordance with ASTM A 780.

3.2 EXCAVATI ON
Post holes shall be cleared of |oose material. Waste material shall be
spread where directed. The ground surface irregularities along the fence
line shall be elimnated to the extent necessary to maintain a 2 inch
cl earance between the bottom of the fabric and finish grade.

3.3 POST | NSTALLATI ON

3.3.1 Posts for Chain Link Fence
Posts shall be set plumb and in alignment. Except where solid rock is

encount ered, posts shall be set in concrete to the depth indicated on the

SECTI ON 02821 Page 5



F-22 FLI GHT KI TCHEN, LAFB, VA 27803K
MJUHJ033004

drawi ngs. Where solid rock is encountered with no overburden, posts shal
be set to a mnimumdepth of 18 inches in rock. Where solid rock is
covered with an overburden of soil or |oose rock, posts shall be set to the
m ni mum depth i ndi cated on the drawi ng unl ess a penetration of 18 inches in
solid rock is achieved before reaching the indicated depth, in which case
depth of penetration shall termnate. Al portions of posts set in rock
shal |l be grouted. Portions of posts not set in rock shall be set in
concrete fromthe rock to ground level. Posts set in concrete shall be set
in holes not less than the diameter shown on the drawings. D aneters of
holes in solid rock shall be at least 1 inch greater than the |argest cross
section of the post. Concrete and grout shall be thoroughly consolidated
around each post, shall be free of voids and finished to forma done.
Concrete and grout shall be allowed to cure for 72 hours prior to
attachment of any itemto the posts. Goup Il |line posts may be
mechani cal ly driven, for tenporary fence construction only, if rock is not
encountered. Driven posts shall be set to a mininumdepth of 3 feet and
shall be protected with drive caps when being set. For high security
fences, fence post rigidity shall be tested by applying a 50 pound force on
t he post, perpendicular to the fabric, at 5 feet above ground; post

noverment measured at the point where the force is applied shall be |ess
than or equal to 3/4 inch fromthe rel axed position; every tenth post shal
be tested for rigidity; when a post fails this test, further tests on the
next four posts on either side of the failed post shall be made; all failed
posts shall be renmoved, replaced, and retested at the Contractor's expense.

3.4 RALS
3.4.1 Top Rai

Top rail shall be supported at each post to forma conti nuous brace between
term nal posts. Wiere required, sections of top rail shall be joined using
sl eeves or couplings that will all ow expansion or contraction of the rail
Top rail, if required for high security fence, shall be installed as

i ndi cated on the draw ngs.

3.4.2 Bott om Rai |

The bottomrail shall be bolted to double rail ends and double rail ends
shal |l be securely fastened to the posts. Bolts shall be peened to prevent
easy renoval. Bottomrail shall be installed before chain |ink fabric.

3.5 BRACES AND TRUSS RCDS

Braces and truss rods shall be installed as indicated and in confornance
with the standard practice for the fence furnished. Horizonta
(compression) braces and diagonal truss (tension) rods shall be installed
on fences over 6 feet in height. A center brace or 2 diagonal truss rods
shall be installed on 12 foot fences. Braces and truss rods shall extend
fromtermnal posts to |line posts. Diagonal braces shall forman angle of
approxinately 40 to 50 degrees with the horizontal. No bracing is required
on fences 6 feet high or less if a top rail is installed.

3.6 TENSI ON W RES

Tension wires shall be installed along the top and bottom of the fence line
and attached to the term nal posts of each stretch of the fence. Top
tension wires shall be installed within the top 4 inches of the installed
fabric. Bottomtension wire shall be installed within the bottom 6 inches
of the installed fabric. Tension wire shall be pulled taut and shall be
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free of sag
3.7 CHAIN LINK FABRIC

Chain link fabric shall be installed on the side of the post indicated.
Fabric shall be attached to term nal posts with stretcher bars and tension
bands. Bands shall be spaced at approximately 15 inch intervals. The
fabric shall be installed and pulled taut to provide a snpboth and uniform
appearance free fromsag, w thout permanently distorting the fabric dianmond
or reducing the fabric height. Fabric shall be fastened to |line posts at
approximately 15 inch intervals and fastened to all rails and tension wres
at approximately 12 inch intervals. Fabric shall be cut by untw sting and
renovi ng pickets. Splicing shall be acconplished by weaving a single

pi cket into the ends of the rolls to be joined. The bottom of the
installed fabric shall be 2 plus or minus 1/2 inch above the ground. For
hi gh security fence, after the fabric installation is conplete, the fabric
shal | be exercised by applying a 50 pound push-pull force at the center of
the fabric between posts; the use of a 30 pound pull at the center of the
panel shall cause fabric deflection of not nore than 2-1/2 inches when
pulling fabric fromthe post side of the fence; every second fence pane
shall neet this requirement; all failed panels shall be resecured and
retested at the Contractor's expense.

3.8  GATE | NSTALLATI ON
Gates shall be installed at the |locations shown. Hinged gates shall be
mounted to swing as indicated. Latches, stops, and keepers shall be
installed as required. Padlocks shall be attached to gates or gate posts
with chains. Hi nge pins, and hardware shall be wel ded or otherw se secured
to prevent renoval

3.9  GROUNDI NG

Fences crossed by overhead powerlines in excess of 600 volts shall be
grounded as required by Federal, State, and Local Regul ati ons.

-- End of Section --
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SECTI ON 04220

NONBEARI NG MASONRY VENEER/ STEEL STUD WALLS
05/ 01

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)

Al SC ASD Manual (1989) Manual of Steel Construction
Al l onabl e Stress Design

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)

Al SI Col d- For ned Ml (1996) Col d- Forned Steel Design Manual
AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36/ A 36M (2000) Carbon Structural Steel

ASTM A 82 (1997a) Steel Wre, Plain, for Concrete
Rei nf or cenent

ASTM A 123/ A 123M (2000) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 153/ A 153M (2000) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM C 67 (2000) Sampling and Testing Brick and
Structural Clay Tile

ASTM C 79/ C 79M (2000) Treated Core and Nontreated Core
Gypsum Sheat hi ng Board

ASTM C 91 (1999) Masonry Cenent

ASTM C 216 (2000) Facing Brick (Solid Masonry Units
Made from Clay or Shal e)

ASTM C 270 (2000) Mortar for Unit Masonry

ASTM C 494/ C 494M (1999a) Chemical Adm xtures for Concrete

ASTM C 665 (1998) M neral - Fi ber Bl anket Ther nal

Insul ation for Light Franme Construction
and Manuf act ured Housi ng
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ASTM C 780 (2000) Preconstruction and Construction
Eval uation of Mourtars for Plain and
Rei nforced Unit Masonry

ASTM C 955 (2000a) Load-Bearing (Transverse and
Axi al) Steel Studs, Runners (Tracks), and
Bracing or Bridging for Screw Application
of Gypsum Panel Products and Metal Pl aster
Bases

ASTM C 1002 (2000) Steel Drill Screws for the
Application of Gypsum Panel Products or
Met al Pl aster Bases

ASTM C 1072 (2000) Measurenent of Masonry Fl exural
Bond Strength

ASTM C 1177/ C 1177M (1999) d ass Mat Gypsum Substrate for Use
as Sheat hi ng

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt
Used in Roofing and Waterproofing

ASTM D 1330 (1985; R 1995el) Rubber Sheet Gaskets

ASTM D 2103 (1997) Pol yethyl ene Fil mand Sheeting

ASTM E 84 St andard Test Method for Surface Burning

Characteristics of Building Materials

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE Hdbk-1 P (1997) Handbook, Fundanmentals |-P Edition
AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS D1. 3 (1998) Structural Welding Code - Sheet
St eel

1.2  SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Detail Draw ngs; G

Details of cold-forned steel fram ng and support around

openi ngs, including fram ng connections, steel lintels, steel
shel f angles, attachment to other building elements and bri dgi ng.
Drawi ngs shall indicate thickness, material, dinensions,
protective coatings, and section properties of all steel lintels

and shelf angles used in exterior wall fram ng. Draw ngs shall
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al so indicate size and type of all fasteners including size and
type of all welds.

SD- 04 Sanpl es
Expansi on Joint Materials
Clay or Shale Brick (Face Brick); G
Sanpl e Panel; G
A portable panel, approximately 2 by 2 feet, containing

approxi mately 24 brick facings to establish the range of color and
texture. One of each type of masonry veneer anchor used.

SD- 06 Test Reports
Masonry Veneer/ Steel Stud Wall System G
Cal cul ati ons denonstrating the structural adequacy of stee

lintels and shelf angles for the calculated gravity | oads being
supported; this analysis shall be in accordance with Al SC ASD

Manual . Test results denmonstrating that the veneer anchors are
structurally adequate to resist the specified | oadings shall be
subm tted for approval. Calculations denobnstrating the insulation

shown on the draw ngs provides the specified U value for heat
transm ssion of the conpleted exterior wall construction; this
anal ysis shall be in accordance with ASHRAE Hdbk-1P

Manuf acturer's descriptive data and installation instructions for
the insul ation, the vapor barrier and the nmoisture barrier.

SD-07 Certificates

Clay or Shale Brick (Face Brick)
Joi nt Rei nf orcenent

Expansi on Joint Materials

I nsul ation

Ext eri or Sheat hi ng

Moi sture Barrier

Vapor Ret arder

Veneer Anchors

Vel di ng

Certificates stating that the materials and wel ders neet the
requirenents specified. Each certificate shall be signed by an
aut hori zed certification official and shall include their
organi zation and position and shall identify the products covered
under their certifying signature.

3 SAMPLE PANEL

After the material sanples are approved and prior to starting masonry work,
a sanpl e masonry panel shall be built on the project site where directed.
The sanpl e panel shall be not less than 6 feet long by 4 feet high
excludi ng the precast concrete plinth. The panel shall be of typical wall

t hi ckness for the construction represented. The panel shall show col or
range, texture, bond pattern, expansion joints, and cl eaning of the nasonry
as required in the work. The panel shall also show cold-forned stee

fram ng, insulation, gypsumwallboard, gypsum sheathing, noisture barrier
vapor barrier, veneer anchors, joint reinforcement, steel shelf angles,
flashing and weep holes. The approved sanpl e panel shall be used as a
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standard of workmanship required in the actual installation. The sanple
panel shall be protected from weather and construction operations and shal
not be renmoved until the masonry veneer/steel stud wall work has been
conpl eted and accepted. The panel shall be constructed with a precast
concrete plinth as specified in Section 03413.

1.4 DELI VERY, HANDLI NG AND STORAGE

Materials shall be delivered and handl ed avoi di ng chi ppi ng, breakage,
bendi ng or ot her damage, and contact with soil or other contani nating
materials. The masonry products shall be stored off the ground and
protected frominclenent weather. Cenentitious materials shall be
delivered in unopened containers plainly narked and | abel ed with

manuf acturer's nanmes and brands. Cenentitious naterials shall be stored in
dry, weather-tight enclosures or covers. Sand and other aggregates shal

be stored preventing contanination or segregation and under a weather-tight
covering permtting good air circulation. Finish of the fram ng nmenbers
shal |l be nmaintained at all tines, using an approved high zinc dust content
gal vani zi ng repair pai nt whenever necessary to prevent the fornation of
rust. Insulation, noisture barrier, and gypsum sheat hing shall be stored
in dry, well ventilated, weather-tight areas protected from sunlight and
excessive heat. Air infiltration type vapor barrier shall be stored in
accordance with the manufacturer's recomrendati ons.

1.5 EFFLORESCENCE TESTS

Ef fl orescence tests shall be performed by an approved comercial testing
| aboratory. Sanpling for the tests shall be the responsibility of the
Contractor. Brick shall be sanpled and tested for efflorescence in
accordance with ASTM C 67 and the rating shall be: "not effloresced".

PART 2 PRODUCTS
2.1 VENEER WYTHE

The source of nasonry naterials which will affect the appearance of the
finished work shall not be changed after the work has started except with
the Contracting Oficer's approval.

2.1.1 Clay or Shale Brick (Face Brick)

Clay or shale brick veneer shall be masonry units conform ng to ASTM C 216,
t he type/desi gn as manufactured by (or equal to simlar masonry buil dings
color, size and texture on base):

Law ence Brick

Brick and Tile Corporation of Lawenceville
P.O Box 45

Law enceville, Virginia 23868

1- 800- 848- 3151

2.1.2 Face Brick Style

a. Flight Kitchen Facility
(1) Snooth Face
(2) Type FBS
(3) Modul ar Standard
(4) Stock Nunber: 1-111A
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2.2 CAST STONE

Ref erence Section 04720, "Cast Stone" for exterior masonry wall ornanent al
units, screen wall caps and wi ndow sills/lintels.

2.3 MORTAR

Mortar shall conformto ASTM C 270, Type S. Mortar nix shall be based on
proportion specifications. Laboratory testing of nmortar shall be in
accordance with the preconstruction evaluation of nortar section of ASTM C
780. Cement shall have a | ow al kali content and be of one brand.
Aggregates shall be from one source

2.3.1 Mortar Col oring

Mortar coloring shall be added to the nmortar used for exposed masonry
surfaces to produce a uniformcolor for all face brick shall match Lehi gh
00024 by Batchel der and Collins and nade wi th Chi ckanoni ny sand (or
approved equal). Mortar coloring shall not exceed 3 percent of the weight
of cement for carbon black and ten percent of the weight of cenent for al
ot her pignents. Mrtar coloring shall be chemically inert, of finely
ground | i nmeproof pignent, and furnished in accurately pre-measured and
packaged units that can be added to a measured anmount of cement.

2.3.2 Masonry Cement

Masonry cenent in conformance with ASTM C 91 may be used in the nortar.
VWhen using a masonry cenment a conparative test shall be performed between a
Portland cement-line nortar and the nasonry cenent nortar proposed for the
project to evaluate the ASTM C 1072 bond and the ASTM C 780 conpressive
strength of the two m xes. The test shall be conducted with the proposed
masonry units for the project. The masonry cement nortar wll be
acceptable if the bond and conpressive strength values are equal to or

hi gher than the portland cement-line mx. The air-content of the masonry
cenent shall be limted to 12 percent maxi mum

2.3.3 Adm xt ures

In cold weat her, a non-chloride based accel erating adni xture may be used
subj ect to approval. Accelerating adm xtures shall be non-corrosive,
contain less than 0.2 percent chlorides, and conformto ASTM C 494/ C 494M
Type C.

2.4 JO NT REI NFORCEMENT

Joint reinforcement shall be of steel wire conformng to ASTM A 82.
Fabrication shall be by welding. Tack welding will not be permtted.
Rei nforcement shall be zinc-coated after fabrication in accordance with
ASTM A 153/ A 153M dass B-2. Joint reinforcement shall consist of at

| east 1 continuous longitudinal wire in the veneer wthe. Mnimumwre
cross section shall be 0.017 square inches.

2.5 COLD- FORMED STEEL FRAM NG

Cold-fornmed fram ng shall consist of steel studs, top and bottomtracks,
runners, horizontal bridging, and other col d-fornmed nenbers and ot her
accessories. Al menbers and components nmade of sheet steel shall be
hot - di p gal vani zed i n accordance with ASTM A 653/ A 653Mwith a ni ni mum
coating thickness of G 60. Frami ng covered herein shall be used only in
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fram ng the exterior masonry veneer steel stud wall system as indicated on
the detail drawings. Metal framing for interior partitions are specified
in Section 09250 GYPSUM WALLBQARD.

2.5.1 Steel Studs
Studs shall be furnished as shown in the contract draw ngs.
2.5.2 Runners, Tracks, Bridging and Accessories

Col d-formed steel sheet fram ng menbers, conponents, and accessories, other
than the steel studs, shall conformto ASTM C 955 and be of steel
conformng to ASTM A 653/ A 653M Grade 33, having a mininumyield strength
of 33,000 psi, except that nmenbers with mni rum base nmetal thickness of
0.054 inch or greater shall be of steel conforming to ASTM A 653/ A 653M
Grade 50, having a minimumyield strength of 50,000 psi.

2.6 I NSULATI ON

Recycl abl e materials shall conformto EPA requirenents in accordance with
Section 01670 RECYCLED / RECOVERED MATERI ALS.

2.6.1 Bl anket | nsul ation

I nsul ation placed between the steel studs shall be glass fiber batts, Type
Il kraft faced insulation, Class A conformng toASTM C 665. |Insulation
shall have a UL rating of 25 and a snmoke devel oped rating of 150 or |ess
when tested in accordance with ASTM E 84.

2.7 GYPSUM WAL LBOARD
Gypsum wal | board that is installed on the interior side of the cold-forned
steel frami ng systemshall be as specified in Section 09250 GYPSUM
WAL LBOARD.

2.8 EXTERI OR SHEATHI NG
Gypsum sheathing that is installed on the exterior side of the col d-forned
steel fram ng system shall have a m ni mumthickness of 5/8 inch and shall be

4 feet wide. dass mat gypsum sheat hing shall conformto ASTM C 79/ C 79M

and ASTM C 1177/ C 1177M d ass mat gypsum sheat hi ng shall have a
wat er-resistant core with a water-resistant glass nat enbedded onto core
and shall have a zero flane, zero snoke devel oped, and shall have nold and
m | dew resi stant surface.

2.9 MO STURE PROTECTI ON

2.9.1 Moi sture Barrier

The noisture barrier shall be 15-1b asphalt-saturated felt conformng to
ASTM D 226 Type | (No. 15).

2.9.2 Vapor Ret arder

The vapor retarder shall be polyethylene filmconformng to ASTM D 2103, 6
m | mnimumthickness.

2.9.3 St apl es
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Staples for attaching the noisture barrier to the exterior sheathing shal
be the type and size best suited to provide a secure connection. Staples
shal |l be nade from either gal vanized steel or stainless steel wre.

2.9.4 Joi nt Tape

Tape for sealing the joints in the vapor retarder shall be | am nated tape
with pressure sensitive adhesive as recomended by the nmanufacturer of the
pol yet hyl ene film

2.10 VENEER ANCHORS

Anchor assenblies for the attachnment of the masonry veneer to the
cold-fornmed steel framing, structural steel beam tubes, and col um
menbers, and concrete floor slabs as shown. Anchors shall transfer the
design | oadings fromthe masonry veneer to the cold-formed steel fram ng
system or other support wi thout exceeding the allowable stresses and
deflections in the anchors. Length of anchor wires shall be such that the
outernost wires lie between 1-1/4 inch fromeach face of the masonry
veneer. Anchors wires shall not have drips. Wres for veneer anchors
shal |l be rectangular or triangular hoops formed from 3/16 inch dianeter
steel wire conformng to ASTM A 82. Anchor assenblies including wires and
anchor plates shall be hot-dip gal vani zed conformng to ASTM A 153/ A 153M
Class B-2. The veneer anchor shall have a m ni num capacity of 200 pounds.
The | oad-di spl acenent capacity of each veneer anchor, both in direct
pul | -out for tension and conpression, shall be not |ess than 2000 pounds
per inch (or a deflection of 0.05 inches per 100 pounds of load in tension
or compression). In the direction perpendicular to the nasonry veneer, the
anchor assenbly shall have a maxi num play of 1/16 inch.

2.10.1 Adj ustabl e Pintle-Eye Type Wre Anchors

Adj ustabl e pintle-eye type wall anchors shall be two pieces rectangul ar
type doubl e pintle anchors.

2.11 CONNECTI ONS

Screws, bolts and anchors shall be hot-dip gal vani zed in accordance wth
ASTM A 123/ A 123M or ASTM A 153/ A 153M as appropri ate.

2.11.1 Fram ng Screws, Bolts and Anchors

Screws, bolts and anchors used in the assenbly of the cold-forned stee
fram ng systemshall be as required by design of the fram ng systemfor the
specified | oading. Screw, bolt and anchor sizes shall be shown on the
detail draw ngs.

2.11.2 Wl di ng
Wel ded connections shall be designed and all welding shall be perfornmed in
accordance with AWs D1.3, as nodified by Al SI Col d-Fornmed Mhl. Wl ders
shall be qualified in accordance with AW5 D1.3. All welds shall be cleaned
and touched-up with zinc-rich paint.

2.11.3 Veneer Anchor Screws
Screws for attachnent of the veneer anchors to the col d-forned stee

fram ng menbers shall be as required by design to provide the needed
pul | out | oad capacity but not less than No. 12. Screws shall be shown on
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the detail drawi ngs. The length of screws shall be such that the screws
penetrate the hol ding menber by not |ess than 5/8 inch

2.11. 4 Gypsum Sheat hi ng Scr ews

Screws for attachnent of gypsum sheathing to cold-formed steel fram ng
shall conformto ASTM C 1002, Type S.

2.12 SYNTHETI C RUBBER WASHERS

Synt heti c rubber washers for placement between veneer anchors and the
noi sture barrier on the outside face of the exterior sheathing shal
conformto ASTM D 1330, Grade |I.

2.13 FLASHI NG

Copper or stainless steel flashing shall conformto the requirements in
Section 07600 SHEET METALWORK, GENERAL. Flashing shall be supplied in a
conti nuous sheet extending fromthe exterior sheathing across the cavity
and t hrough the masonry veneer as shown.

2.14 STEEL LI NTELS AND SHELF ANGLES

St eel shapes used for lintels and shelf angles shall conformto ASTM A 36/ A
36M Lintels and shelf angles shall be provided as shown. These stee
nmenbers shall be hot-dip gal vani zed in accordance with ASTM A 123/ A 123M

2.15  CAULKI NG AND SEALANTS
Caul ki ng and seal ants shall be as specified in Section 07900 JO NT SEALI NG
2.16  WEEP HOLE VENTI LATORS

Weephol e ventilators shall be prefabricated alum numgrill type vents
designed to prevent insect entry with maximumair entry. Ventilators shal
be sized to match nodul ar construction with a standard 3/8-inch nortar
joint.

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Masonry Veneer/ Steel Stud Wall System wall sections, types of construction
and di mensions shall be as shown and by the approved masonry Sanpl e Pane
and Detail Drawi ngs. Metal door and wi ndow frames and ot her specia

fram ng shall be built and anchored into the wall system as indicated.

3.2 STEEL STUD WALL FRAM NG

The top track of the stud wall systemshall be slip jointed to acconmpdat e
vertical deflections of the supporting nembers as shown on the draw ngs.
Bottom tracks shall be anchored by one anchor at each stud |ocation as
shown on the drawi ngs. Both flanges of all steel studs shall be securely
fastened with screws to the flanges of the top and bottomtracks as shown
on the drawings. All details for affixing steel studs to runners and al

ot her sheet steel framing nenbers along with all details necessary for
anchorage of the steel stud wall systemto the building structural systens
shall be as shown on the drawi ngs. Horizontal bridging shall be provided
as necessary. Studs shall be spaced 16 inches on center unless as
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i ndi cated otherwi se on the drawi ngs. Coordinate stud spacing with

sheat hing and anchor requirenents. At wall openings for doors, w ndows and
other simlar features, the fram ng system shall provide for the
installation and anchorage of the required subfranes or finish frames.

Steel franes shall be securely attached through built-in anchors to the
nearest stud on each side of the opening with self-drilling screws. Double
studs shall be provided at both janmbs of all door openings. Door franes
and other built-in itens shall be grouted solid.

3.3 STEEL SHELF ANGLES

Unl ess ot herwi se shown, steel shelf angles shall be provided in segnents
that do not exceed 10 feet in length. At building corners, shelf angle
segnents shall be mitered and securely attached together by welding with
legs no less than 4 feet where possible. Shelf angle segnents shall not be
connected together but instead shall be installed with 1/4 inch w de gaps
bet ween the segnents. Fabrication and erection tol erances shall be in
accordance with the Al SC Code of Standard Practice, as indicated in Al SC
ASD Manual

3.4 I NSULATI ON

The actual installed thickness of insulation shall provide a ninimm
thermal R of 19 for the conpleted exterior wall construction as determ ned
in accordance with ASHRAE Hdbk-IP. Insulation thickness shall be as shown
on the approved drawi ngs. Installation, except as otherw se specified or
shown, shall be in accordance with the manufacturer's instructions which
shal | be approved by the Contracting Officer. Insulation shall be
installed between wall frami ng nenbers. Rigid insulation shall be
installed in accordance with the manufacturer's instructions wth proper
connections through the insulation to prevent the insulation fromcarrying
| oads directly. Insulation with facings shall be secured to the sides of
the fram ng nmenbers to provide a continuous seal so that the entire weight
of the insulation is carried by the fram ng nenbers. \Were electrica
outlets, ducts, pipes, vents or other utility itenms occur, insulation shal
be placed on the dry side of the itemaway from excessive humdity.

3.5 GYPSUM WAL LBOARD

Gypsum wal | board shall be installed on the interior face of the col d-forned
steel fram ng system Installation shall be as specified in Section 09250
GYPSUM WALLBOARD except at vertical slip joints, the gypsumwall board shal
be connected to the vertical studs to prevent novenent at the slip joint.

3.6 EXTERI OR SHEATHI NG

Sheat hi ng shall be installed on the exterior face of the cold-forned stee
fram ng systemwith self-drilling screws. Screws shall be |ocated a

m ni mum of 3/8 inch fromthe ends and edges of sheathi ng panels and shal
be spaced not nore than 8 inches on each supporting nenber except at
vertical slip joints, the sheathing shall be connected to the vertica
studs to prevent noverment of the slip joint. Edges and ends of gypsum
sheat hi ng panel s shall be butted snugly with vertical joints staggered to
provide full and even support for the nmoisture barrier. Holes and gaps
resulting from abandoned screw installations, fromdanmage to panels, and
fromcutting and fitting of panels at junctures with doors, w ndows,
foundati on walls, floor slabs and other simlar |ocations shall be filled
with exterior rubber-base caul k.
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7 M STURE PROTECTI ON
7.1 Moi sture Barrier

The asphalt-saturated felt or other approved noisture barrier shall be
installed on the outer face of the exterior sheathing. The nvisture
barrier shall be installed horizontally and shingled with each sheet | apped
not less than 6 inches over the sheet below. Vertical end joints shall be
| apped not | ess than 6 inches and shall be staggered. Attachment of the
nmoi sture barrier shall be with staples spaced not greater than 16 i nches on
center or as required by the manufacturer

. 7.2 Vapor Ret arder

A vapor retarder shall be installed between the steel studs and the gypsum
wal | board. The vapor retarder shall be installed in accordance with the
manuf acturer's recommendations to forma conplete retarder to vapor
infiltration. The joints shall be |apped and sealed with tape.

.8  VENEER ANCHORS

Veneer anchors shall be attached with screws through the sheathing and
rigid insulation to the steel studs or other support menbers at the

| ocati ons shown. When rigid insulation is used, the nethod of connecting
t he veneer anchor through the insulation shall be approved by the
Contracting O ficer. Veneer anchors shall be installed with the outernopst
wires lying between 5/8 inch fromeach face of the masonry veneer

Synt hetic rubber washers shall be used between the anchor connector plates
and the noisture barrier. A clutch torque slip screw gun shall be used on
screws attaching veneer anchors to col d-forned steel nembers. Veneer
anchors with corrugated sheet netal or wire mesh nenbers extendi ng across
the wall cavity shall not be used. There shall be one veneer anchor for
each 1.8 square feet of wall and shall be attached to steel studs and ot her
supports with a maxi mum spaci ng of 16 inches on center. For pintle-eye
anchors the vertical distance between the pintle section horizontal wres
and the eye section horizontal wires shall not exceed 1/2 inch

.9 FLASHI NG

Conti nuous flashing shall be provided at the bottomof the wall cavity just
above grade. Flashing shall also be provided above and bel ow openi ngs at
lintels and sills, at shelf angles, and as indicated on the draw ngs.

Fl ashing shall be as detailed and as specified in Section 07600 SHEET
METALWORK, GENERAL. Flashing shall be I apped a mni numof 6 inches at
joints and shall be sealed with a mastic as recommended by the flashing
manuf acturer. Ends over doors, w ndows and openi ngs shall be turned up and
secured. Flashing shall be |apped under the noisture barrier a nmnimm of
6 inches and securely attached to the gypsum sheat hing. Flashing shal
extend t hrough the exterior face of the masonry veneer and shall be turned
down to forma drip.

.10 MASONRY VENEER

Exterior masonry wythes shall be constructed to the thickness indicated on
the drawi ngs. Masonry veneer shall not be installed until the exterior
sheat hing, noisture barrier, veneer anchors and fl ashing have been
installed on the cold-formed steel fram ng system Extrene care shall be
taken to avoi d danage to the nmoisture barrier and flashing during
construction of the nmasonry veneer. Any portion of the noisture barrier
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and flashing that is damaged shall be repaired or replaced prior to

conpl etion of the veneer. WMasonry shall be placed in running bond pattern
except for the soldier course pattern as indicated on the draw ngs.
Longi t udi nal reinforcement consisting of at |east one continuous gal vani zed
steel wire shall be placed in the veneer wthe. The minimumw re size
shall be 9 gauge. Vertical joints on alternating courses shall be aligned
and kept vertically plunmb. Solid nmasonry units shall be laid in a
non-furrowed full bed of nortar, bevel ed and sl oped toward the center of
the wthe on which the nortar is placed. Units shall be shoved into place
so that the vertical nmortar joints are conpletely full and tight. Units

t hat have been di sturbed after the nortar has stiffened shall be renpved,

cl eaned and relaid. Mortar which protrudes nore than 1/2 inch into the
cavity space shall be removed. Means shall be provided to ensure that the
cavity space is kept clean of nortar droppings and other | oose debris.
Chases and raked-out joints shall be kept free fromnortar and debris.
Faces of units used in finished exposed areas shall be free from chipped
edges, material texture or color defects or other inperfections distracting
fromthe appearance of the finished work.

3.10.1 Surface Preparation

Surfaces on which masonry is to be laid shall be cleaned of |aitance or
other foreign material. No units having a filmof water shall be laid.

3.10.2 Hot Weat her Construction

Tenmperatures of masonry units and nortar shall not be greater than 120
degrees F when laid. Msonry erected when the anbient air tenperature is
nore than 99 degrees F in the shade and when the relative hunmidity is |less
than 50 percent shall be given protection fromthe direct exposure to w nd
and sun for 48 hours after the installation

3.10.3 Col d Weat her Construction

Tenmperatures of masonry units and nortar shall not be | ess than 40 degrees F
when laid. Wen the anbient air tenperature is 32 degrees F or |ess,
masonry veneer under construction shall be protected and naintained at a
tenperature greater than 32 degrees F for a period of 48 hours after
installation. The proposed nethod of maintaining the tenmperature wthin

the specified range shall be submtted for approval prior to

i mpl enentation. No units shall be laid on a surface having a film of frost
or water.

3.10.4  Tol erances
Masonry shall be laid plumb, level and true to Iine within the tol erances

specified in TABLE 1. Al nasonry corners shall be square unl ess otherw se
i ndi cated on the draw ngs.

TABLE 1
Variation From Pl unb
In adj acent units 1/8 inch
In 10 feet 1/4 inch
In 20 feet 3/ 8 inch

In 40 feet or nore 1/2 inch

SECTI ON 04220 Page 11



F-22 FLI GHT KI TCHEN, LAFB, VA 27803K
MJUHJ033004

Variation From Level O G ades

In 10 feet 1/8 inch
In 20 feet 1/4 inch
In 40 feet or nore 1/ 2 inch

Variation From Li near Buil ding Lines

In 20 feet 1/ 2 inch
In 40 feet or nore 3/4 inch

Variation From Cross Sectional Dinensions O Walls

Pl us 1/ 2 inch
M nus 1/4 inch

3.10.5 M xi ng of Mortar

Mortar shall be mixed in a mechanically operated nortar mxer for at |east
3 mnutes but not nore than 5 mnutes. Measurenent of ingredients for
nortar shall be by volunme. Measurenent of sand shall be acconplished by
the use of a container of known capacity or shovel count based on a
cont ai ner of known capacity. Water shall be mixed with the dry ingredients
in sufficient anpunt to provide a workable mxture which will adhere to the
vertical surfaces of the masonry units. Mortar that has stiffened because
of loss of water through evaporation shall be retenmpered by adding water to
restore the proper consistency and workability. Mrtar that has reached
its initial set or that has not been used within 2-1/2 hours shall be

di scar ded.

3.10.6 Cutting and Fitting

Wher ever possible, full units shall be used in lieu of cut units. \Were
cut units are required to accombdate the design, cutting shall be done by
masonry nechani cs using power masonry saws. Wet-cut units shall be dried
to the sane surface-dry appearances of uncut units before being placed in
the work. Cut edges shall be clean, true and sharp. Openings to
accommodat e pi pes, conduits, and other accessories shall be neatly forned
so that fram ng or escutcheons required will conpletely conceal the cut
edges. Insofar as practicable, all cutting and fitting shall be
acconpl i shed while masonry work is being erected.

3.10.7 Masonry Units

When being laid, nmasonry units shall have suction sufficient to hold the
nortar and to absorb water fromthe nortar, but shall be damp enough to
allow the nortar to remain in a plastic state to pernmit the unit to be

| evel ed and plunbed i mredi ately after being laid wi thout destroying bond.
Masonry units with frogging shall be laid with the frog side down and
better or face side exposed to view. Masonry units that are cored,
recessed or otherwi se deformed nay be used in sills or in other areas
except where deformations will be exposed to view

3.10.8 Mortar Joints
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Mortar joint widths shall be uniformand such that the specified widths are
mai nt ai ned throughout. Joints shall be of thickness equal to the

di fference between the actual and nomi nal dinmensions of the masonry units
in either height or length but in no case shall the joints be less than 1/4
inch nor nore than 1/2 inch wide. Joints shall be tooled slightly concave.
Tool i ng shall be acconplished when nortar is thunbprint hard and in a
manner that will conpress and seal the nortar joint and produce joints of
straight and true lines free of tool narks.

3.10.9 Joi nt Rei nf or cenent

Unl ess ot herwi se shown, joint reinforcenent shall be spaced at 16 i nches on
center vertically. Joint reinforcenent shall not be placed in the sane
masonry course as veneer anchors unless the anchors are designed to
acconmmodate the wire. Joint reinforcenent shall be placed so that
longitudinal wires are centered in the veneer wthe for solid units.

Longi tudinal wires shall be fully enbedded in nmortar for their entire
length. Splices in joint reinforcenent shall be | apped a m ni num of 6

i nches. Joint reinforcenment nust be discontinuous at all veneer joints.
The m ni mum cover for joint reinforcenent is 5/8 inches.

3.10.10 Veneer Joints

Brick expansion joints shall be provided at the | ocati ons shown on the
drawi ngs. Details of joints shall be as indicated on the drawi ngs. Joints
shall be clean and free of nortar and shall contain only backer rod and
seal ant, installed in accordance with Section 07900 JO NT SEALI NG

Hori zontal reinforcenent shall not extend through the joints.

3.10.11 Weep Hol es

Weep hol es shall be provided at all flashing |ocations at intervals of 24

i nches. Wep holes shall be placed in head joints just above the flashing.
Weep hol es shall be formed by | eaving head joints open or head joint vents
may be used. Weep holes shall be kept free of nortar and ot her
obstructions.

3.10.12 Head Joi nt Vents

Head joint vents shall be provided near the top of the veneer wythe at the
same spacing as the weep hol es.

3.10.13 Di sconti nuous Wor k

VWhen necessary to tenporarily discontinue the work, masonry shall be

st epped back for joining when work resumes. Toothing may be used only when
specifically approved. Before resunming work, |oose nortar shall be renoved
and the exposed joint shall be thoroughly cleaned. Top of walls subjected
to rain or snow shall be covered w th nonstaining waterproof covering or
menbrane when work is not in process. Covering shall extend a m ninumof 2
feet down on each side of the wall and shall be held securely in place.

3.10.14 Cl eani ng

Mortar daubs or splashings shall be conpletely renoved from fini shed
exposed masonry surfaces before they harden or set up. Before conpletion
of the work, defects in nortar joints shall be raked out as necessary,
filled with nortar, and tooled to match the adjacent existing nortar in the
joints. The proposed cleaning nethod shall be done on the sanple wall
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panel and the sanple panel shall be exanmi ned for discoloration or stain

If the sanple panel is discolored or stained, the nethod of cleaning shal
be changed to ensure that the masonry surfaces in the structure will not be
adversely affected. Masonry surfaces shall not be cl eaned, other than
renovi ng excess surface nmortar, until nmortar in joints has hardened.

Cl eani ng shall be acconplished with the use of stiff bristle fiber brushes,
wooden paddl es, wooden scrapers, or other suitable nonnetallic tools. The
exposed brick surfaces shall be saturated with water and cleaned with a
proprietary brick cleaning agent recomrended by the clay products

manuf acturer. The cl eaning agent shall not adversely affect the brick
masonry surfaces. Proprietary cleaning agents shall be used in confornance
with the cl eaning product nmanufacturer's printed recomrendati ons.

Ef f|1 orescence or other stains shall be renoved in conformance with the
recomendati ons of the masonry unit nmanufacturer. After construction and
cl eani ng, masonry surfaces shall be left clean, free of nortar daubs,

stain, and discolorations, including scumfrom cleaning operations, and
will have tight nortar joints throughout. Metallic tools and brushes shal
not be used for cleaning.

3.11 BU LDl NG EXPANSI ON JO NTS

Expansi on Joint Materials as specified in Section 04000 shall be | ocated
where indi cated and shall be of the size and details shown.

-- End of Section --
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SECTI ON 07412

NON- STRUCTURAL METAL ROOFI NG
10/ 01

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 463/ A 463M (2000) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Dip Process

ASTM A 792/ A 792M (1999) Steel Sheet, 55% Al um num Zi nc
Al |l oy-Coated by the Hot-Di p Process

ASTM C 518 (1998) Steady-State Heat Flux Measurenents
and Thermal Transm ssion Properties by
Means of the Heat Flow Meter Apparatus

ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thermal I|nsul ati on Board

ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

ASTM D 523 (1989; R 1999) Specul ar d oss

ASTM D 610 (1995) Evaluating Degree of Rusting on
Pai nted Steel Surfaces

ASTM D 714 (1987; R 1994el) Eval uating Degree of
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM D 1308 (1987; R 1998) Effect of Househol d
Chemicals on Cear and Pignented O ganic
Fi ni shes

ASTM D 1654 (1992) Eval uation of Painted or Coated

Speci mens Subj ected to Corrosive
Envi ronnment s

ASTM D 2244 (1995) Cal cul ation of Col or Differences

fromlnstrunentally Measured Col or
Coor di nat es
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ASTM D 2247 (1999) Testing Water Resistance of
Coatings in 100% Rel ative Humi dity

ASTM D 2794 (1993; R 1999el) Resistance of Organic
Coatings to the Effects of Rapid
Def ormati on (I npact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Eval uating Degree of Chal ki ng of
Exterior Paint Filnms

ASTM D 4397 (1996) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricultural
Appl i cations

ASTM D 5894 (1996) Standard Practice for Cyclic Salt

Fog/ UV Exposure of Painted Metal,
(Al'ternating Exposures in a Fog/Dry
Cabi net and a UV/ Condensati on Cabi net)

ASTM E 84 (2000a) Surface Burning Characteristics of
Buil ding Materials

UNDERWRI TERS LABORATORI ES (UL)

UL 580 (1994; Rev thru Feb 1998) Tests for Uplift
Resi stance of Roof Assemnblies

1.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Met al Roofing; G
a. Drawi ngs consisting of catalog cuts, flashing details,
erection drawi ngs, shop coating and finishing specifications, and
other data as necessary to clearly describe materials, sizes,
| ayouts, construction details, fasteners, and erection. Draw ngs
shal | be provided by the nmetal roofing manufacturer.

b. Drawi ngs showing the UL 580, Cass 90 tested roof system
assenbl y.

SD- 04 Sanpl es
Accessories; G

One sampl e of each type of flashing, trim fascia, closure, cap
and simlar itens. Size shall be sufficient to show construction
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and configuration.
Roof Panels; G

One piece of each type and finish to be used, 9 inches |ong,
full width,

Fasteners and Subpurlins; G

Two sanpl es of each type to be used with statenent regarding
i ntended use. If so requested, random sanples of screws, bolts,
nuts, and washers as delivered to the jobsite shall be taken in
the presence of the Contracting O ficer and provided to the
Contracting O ficer for testing to establish conpliance with
speci fied requirenents.

Gaskets and I nsul ati ng Conpounds; G
Two sanpl es of each type to be used and descriptive data.
Seal ant; G
One sanmpl e, approximtely 1 pound, and descriptive data.
SD-07 Certificates

Roof Panels; G
Installation; G
Accessories; G

Certificates attesting that the panels and accessories conform
to the specified requirenents. Certificate for the roof assenbly
shall certify that the assenbly conplies with the material and
fabrication requirenents specified and is suitable for the
installation at the indicated design slope. Certified |aboratory
test reports showi ng that the sheets to be furnished are produced
under a continuing quality control programand that at |east 3
representative sanples of simlar naterial to that which will be
provided on this project have been previously tested and have net
the quality standards specified for factory col or finish.

I nsul ation; G

Certificate attesting that the polyisocyanurate insulation
furni shed for the project contains recovered material, and show ng
an estimated percent of such recovered materi al
Installer; G

Certification of installer
Warranties; G

At the conpletion of the project, signed copies of the 5-year
Warranty for Non-Structural Metal Roofing System a sanple copy of
which is attached to this section, and the 20-year Manufacturer's
Mat eri al and Weat herti ght ness Warranti es.

1.3 GENERAL REQUI REMENTS
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The Contractor shall furnish a commercially avail abl e roofing system which
satisfies the specified design and additional requirenents contained
herein. The roofing system shall be provided by the Contractor as a

conpl ete system as tested and approved in accordance with UL 580. Roof
panel s, conponents, transitions, accessories, and assenblies shall be
supplied by the sane roofing system manufacturer

1.3.1 Non- Structural Metal Roof System

The Non- Structural Metal Roof System covered under this specification shal
include the entire roofing system the netal roof panels, subpurlins,
fasteners, connectors, roof securement conponents, and assenblies tested
and approved in accordance with UL 580. The systemshall be installed on a
substrate specified in Section 05300. |In addition, the system shal
consi st of panel finishes, slip sheet, insulation, vapor retarder, al
accessories, conponents, and trimand all connections wi th roof panels.
This includes roof penetration itenms such as vents, curbs, skylights;
interior or exterior gutters and downspouts, eaves, ridge, hip, valley,
rake, gable, wall, or other roof systemflashings installed and any ot her
conponents specified within this contract to provide a weathertight roof
system and itenms specified in other sections of the specifications that
are part of the system

1.3.2 Manuf act ur er

The non-structural netal roofing systemshall be the product of a
manuf act urer who has been in the practice of manufacturing netal roofs for
a period of not less than 3 years and has been involved in at |east five
projects simlar in size and conplexity to this project.

1.3.3 Installer

The installer shall be certified by the netal roof manufacturer to have
experience in installing at | east three projects that are of conparable
size, scope and conplexity as this project for the particular roof system
furnished. The installer may be either enployed by the nanufacturer or be
an i ndependent installer.

1.4 DESI GN LOADS

Non-structural Metal Roof System assenblies shall be tested as defined in
UL 580 and shall be capable of resisting the wind uplift pressures shown on
the contract drawi ngs or, as a mininum shall be approved to resist w nd
uplift pressures of UL 580, d ass 90

1.5 PERFORMANCE REQUI REMENTS

The metal roofing systemsupplied shall conformto the roof slope, the

under |l ayment, and uplift pressures shown on the contract drawi ngs. The
Contractor shall furnish a commercially avail abl e roofing system which

satisfies all the specified requirenents.

1.6 DELI VERY AND STORAGE
Materials shall be delivered to the site in a dry and undanaged condition
and stored out of contact with the ground. Materials shall be covered with

weat her tight coverings and kept dry. WMaterial shall not be covered with
pl astic where such covering will allow sweating and condensation. Plastic
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may be used as tenting with air circulation allowed. Storage conditions
shal | provide good air circulation and protection from surface staining.

1.7 WARRANTI ES

The Non-Structural Metal Roofing System shall be warranted as outlined
bel ow. Any energency tenporary repairs conducted by the owner shall not
negate the warranties.

1.7.1 Contractor's Wat herti ght ness Warranty

The Non-Structural Metal Roofing System shall be warranted by the
Contractor on a no penal sumbasis for a period of five years agai nst

mat eri al and wor kmanshi p deficiencies; systemdeterioration caused by
exposure to the el ements and/or inadequate resistance to specified service
design | oads, water |eaks, and wind uplift damage. The roofing covered
under this warranty shall include the entire roofing system including but
not limted to, the roof panels, subpurlins, fasteners, connectors, roof
secur enent components, and assenblies tested and approved in accordance
with UL 580. 1In addition, the systemshall consist of panel finishes, slip
sheet, insulation, vapor retarder, all accessories, conponents, and trim
and all connections with roof panels. This includes roof penetration itens
such as vents, curbs, skylights; interior or exterior gutters and
downspouts; eaves, ridge, hip, valley, rake, gable, wall, or other roof
system flashings installed and any other conponents specified within this
contract to provide a weathertight roof system and itens specified in

ot her sections of the specifications that are part of the roof system Al
mat eri al and wor kmanshi p deficiencies, systemdeterioration caused by
exposure to the el ements and/or inadequate resistance to service design

| oads, water |eaks and wind uplift damage shall be repaired as approved by
the Contracting Officer. See the attached Contractor's required warranty
for issue resolution of warrantabl e defects. This warranty shall warrant
and cover the entire cost of repair or replacenent, including all material

| abor, and related markups. The Contractor shall supplement this warranty
with witten warranties fromthe installer and system manufacturer, which
shall be submtted along with Contractor's warranty; however, the
Contractor shall be ultimately responsible for this warranty. The
Contractor's witten warranty shall be as outlined in attached WARRANTY FOR
NON- STRUCTURAL METAL ROOF SYSTEM and shall start upon final acceptance of
the facility. It is required that the Contractor provide a separate bond
in an anbunt equal to the installed total roofing systemcost in favor of

t he owner (Governnent) covering the Contractor's warranty responsibilities
ef fective throughout the 5 year Contractor's warranty period for the entire
roofing systemas outlined above.

1.7.2 Manuf acturer's Material Warranties

The Contractor shall furnish, in witing, the foll ow ng nanufacturer's
material warranties which cover all Non-Structural Metal Roofing System
conponents such as roof panels, flashing, accessories, and trim fabricated
fromcoil naterial

a. A manufacturer's 20 year material warranty warranting that the
al um num zinc-coated steel, alumnumzinc alloy coated steel or
al um num coated steel as specified herein will not rupture, fai
structurally, or perforate under nornal atnospheric conditions at the site.
Liability under this warranty shall be Iimted exclusively to the cost of
either repairing or replacing nonconform ng, ruptured, perforated, or
structurally failed coil material.
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b. A manufacturer's 20 year exterior material finish warranty
warranting that the factory col or finish, under normal atnospheric
conditions at the site, will not crack, peel, or delamnate; chalk in
excess of a nunerical rating of 8 when nmeasured in accordance with ASTM D
4214; or fade or change colors in excess of 5 NBS units as nmeasured in
accordance with ASTM D 2244. Liability under this warranty i s exclusively
limted to refinishing or replacing the defective coated coil nateri al

c. A roofing system manufacturer's 20 year system weat herti ght ness
warranty.

1.8 COORDI NATI ON MEETI NG

A coordi nation meeting shall be held within 45 days after contract award
for mutual understanding of the netal roofing systemcontract requirenents.
This nmeeting shall take place at the building site and shall include
representatives fromthe Contractor, the roofing system manufacturer, the
roofing supplier, the erector, the designer, and the Contracting Oficer
Al items required by paragraph SUBM TTALS shal |l be discussed, including
appl i cabl e standard nmanufacturer shop draw ngs, and the approval process.
The Contractor shall coordinate time and arrangenents for the neeting.

PART 2 PRODUCTS
2.1 ROCF PANELS

Panel s shall be al um num zi nc coated steel and shall have a factory col or
finish. Length of sheets shall be sufficient to cover the entire | ength of
any unbroken roof slope for slope |lengths that do not exceed 30 feet.
Sheets longer than 30 feet may be furnished if approved by the Contracting
Oficer. Wdth of sheets shall provide nomnal 18 inches of coverage in

pl ace. Height of standing seams shall be not |less than 2 inches. Seans of
panel s shall be so configured that when adjacent sheets are installed the
seans shall be sealed utilizing nechanical seamers. The profile of the
standi ng seans shall be Maxi ma 216 bead pencil rib as manufactured by

McEl roy Metals, Inc. or approved equal (of simlar profile). Design

provi sions shall be made for thermal expansion and contraction consi stent
with the type of systemto be used. All sheets shall be either square-cut
or miter-cut. The ridge cap shall be installed as recommended by the netal
roofi ng manuf acturer

2.1.1 St eel Panel s

Zinc-coated steel conformng to ASTM A 653/ A 653M al um num zinc all oy
coated steel conforming to ASTM A 792/ A 792M AZ 55 coating; or

al um num coat ed steel (Galvalune) conform ng to ASTM A 463/ A 463M Type 2,
coating designation T2 65. Uncoated roof panels shall be a mninum 22
gauge. Panels shall be within 95 percent of the nom nal thickness. Prior
to shipnment, mll finish panels shall be treated with a passivating
chemical and oiled to inhibit the formation of oxide corrosion products.
Panel s that have becone wet during shipnent and have started to oxidize
shall be rejected. The hemend of seans shall be closed. Field formed
panels will not be acceptable.

2.2  ACCESSCRI ES

Accessories shall be conpatible with the roofing furnished. Flashing,
trim netal closure strips, caps, gutters and downspouts as specified in
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Section 07600 GENERAL SHEET METAL WORK, and sinilar nmetal accessories shal
be not |ess than the m nimumthicknesses specified for roof panels.

Exposed netal accessories shall be finished to match the panel s furnished.
Mol ded cl osure strips shall be bitum nous-saturated fiber, closed-cell or
solid-cell synthetic rubber or neoprene, or polyvinyl chloride prenolded to
mat ch configuration of the panels and shall not absorb or retain water

2.3 CONCEALED ANCHOR CLI PS

Conceal ed anchor clips shall be the sane as the tested roofing system
Clip bases shall have factory punched or drilled holes for attachment.
Clips shall be nmade fromnultiple pieces with the allowance for the tota
thermal nmovenent required to take place within the clip

2.4 FASTENERS

Fasteners for roof panels shall be zinc-coated steel, alum num or nylon
capped steel, type and size as recomended by the manufacturer to neet the
perfornmance requirenments. Fasteners for accessories shall be the

manuf acturer's standard. Exposed roof fasteners limted to accessories and
shal | be gasketed or have gasketed washers on the exterior side of the
roofing to waterproof the fastener penetration. Wsher material shall be
conpatible with the panels; and gasketed portion of fasteners or washers
shal | be neoprene or other equally durable elastoneric materia

approxi mately 1/8 inch thick.

2.4.1 Screws

Screws for attaching anchor devices shall be not Iess than No. 14. Actua
screw pull out test results shall be perforned for the actual material gage
and yield strength of the structural purlins or subpurlins to which the
clipis to be anchored/attached. Qher screws shall be as recomended by
the manufacturer to nmeet the strength design requirements of the panels.

2.4.2 Bol ts

Bolts shall be not |less than 1/4 inch dianeter, shouldered or plain shank
as required, with | ocking washers and nuts.

2.4.3 Structural Blind Fasteners

Blind screwtype expandabl e fasteners shall be not |ess than 6 mm di aneter.
Blind (pop) rivets shall be not |ess than 7 nmdi aneter.

2.5 SUBPURLI NS

Cold formed supporting structural menbers/subpurlins shall have a m ni mum

t hi ckness of .0625 inch and a minimumtensile yield strength of 50 ksi.
Hot rolled structural nmenbers shall have a mninmumthickness of 1/4 inch

and a mnimumtensile yield strength of 36 ksi. Subpurlins shall be

gal vani zed. Subpurlins shall fit in the bottomflute of the steel roof

deck except at roof deck transitions where approved by Contracting Oficer
Depth or height of subpurlin shall be determ ned by roof insulation

t hi ckness.

2.6 FACTORY COLOR FI NI SH

Panel s shall have a factory applied polyvinylidene fluoride finish (Kynar)
on the exposed side. The exterior finish shall consist of a baked-on
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topcoat with an appropriate prine coat. Color shall match the col or

i ndi cated on the drawi ngs for each building. The exterior coating shall be
a nomnal 1 ml thickness consisting of a topcoat of not less than 0.8 mil
dry filmthickness and the paint manufacturer's recomrended primer of not
less than 0.2 mil thickness. The exterior color finish shall neet the test
requi renents specified below. Reference drawing and SD-04 for color sanples.

2.6.1 Cyclic Salt Fog/ UV Test

A sanmpl e of the sheets shall withstand a cyclic corrosion test for a

m ni mum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirenent in the test. |Imediately upon renoval of the panel fromthe
test, the coating shall receive a rating of not less than 10, no
blistering, as determ ned by ASTM D 714; 10, no rusting, as deternined by
ASTM D 610; and a rating of 6, over 1/16 to 1/8 inch failure at scribe, as
det erm ned by ASTM D 1654.

2.6.2 Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 1/8 inch
di ameter mandrel, the coating filmshall show no evidence of fracturing to
t he naked eye.

2.6.3 Accel er at ed Weat heri ng, Chal ki ng Resi stance and Col or Change

A sanpl e of the sheets shall be tested in accordance with ASTM D 4587, test
condition for 1000 total hours. The coating shall w thstand the weathering
test without cracking, peeling, blistering, |oss of adhesion of the
protective coating, or corrosion of the base nmetal. Protective coating
that can be readily renpbved fromthe base netal with tape in accordance
with ASTM D 3359, Test Method B, shall be considered as an area indicating
| oss of adhesion. Follow ng the accel erated weathering test, the coating
shal |l have a chalk rating not Iess than No. 8 in accordance with ASTM D 4214
test procedures, and the color change shall not exceed 5 CIE or Hunter Lab
color difference (delta E) units in accordance with ASTM D 2244. For
sheets required to have a |l ow gloss finish, the chalk rating shall be not
| ess than No. 6 and the color difference shall be not greater than 7 units.

2.6.4 Hum dity Test
VWhen subjected to a hum dity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,
Creepage or corrosion.

2.6.5 | mpact Resi stance
Fact ory- pai nted sheet shall withstand direct and reverse inmpact in
accordance with ASTM D 2794 0.500 i nch di ameter hem spherical head
indenter, 1.5 times the netal thickness in mls, expressed in inch-pounds,
wi th no cracking.

2.6.6 Abr asi on Resi stance Test
When subjected to the falling sand test in accordance with ASTM D 968,
Met hod A, the coating systemshall withstand a ninimmof 80 liters of sand
bef ore the appearance of the base netal. The term "appearance of base
nmetal" refers to the netallic coating on steel or the al um num base netal .

2.6.7 Specul ar d oss
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Fi ni shed roof surfaces shall have a specul ar gl oss value of 10 or |ess at
an angl e of 85 degrees when neasured in accordance with ASTM D 523.

2.6.8 Pol | uti on Resi st ance

Coating shall show no visual effects when covered spot tested in a 10
percent hydrochloric acid solution for 24 hours in accordance with ASTM D
1308.

2.7 UNDERLAYMENTS
2.7.1 Rubberi zed Under | aynent

Rubberi zed underl aynment shall be equal to "lce and Water Shield" as

manuf actured by Grace Construction Products, "Wnterguard" as nmanufactured
by Certai nTeed Corporation, or "Wather Watch Ice and Water Barrier" as
manuf act ured by GAF Buil ding Materials Corporation

2.8 I NSULATI ON

Thermal resistance of insulation shall be not |ess than the R-val ues shown
on the contract drawi ngs. M nimminsulation thickness shall be 4 inches.
R-val ues shall be determ ned at a nean tenperature of 75 degrees F in
accordance with ASTM C 518. Insulation shall be a standard product wth
the insulation manufacturer, factory marked or identified with insulation
manuf acturer's name or trademark and R-value. Identification shall be on
i ndi vi dual pieces or individual packages. |Insulation, including facings,
shal |l have a flane spread not in excess of 25 and a snpke devel oped rating
not in excess of 450 when tested in accordance with ASTM E 84. The stated
R-val ue of the insulation shall be certified by an i ndependent Regi stered
Pr of essi onal Engineer if tests are conducted in the insulation

manuf acturer's | aboratory. Recyclable materials shall conformto EPA
requi renents in accordance with Section 01670 RECYCLED) RECOVERED MATERI ALS

2.8.1 Ri gid Board Insulation for Use Above a Roof Deck
2.8.1.1 Pol yi socyanur at e

Pol yi socyanurate insulation shall conformto ASTM C 1289, Type |, Cass 2
(having a mnimumrecovered material content of 9 percent by wei ght of core
material in the polyisocyanurate portion). For inperneable faced

pol yi socyanurate (Ex: aluminumfoil) the maxi mum desi gn R-value per 1 inch
of insulation used shall be 7.

2.9 SEALANT

Seal ant shall be an elastoneric type containing no oil or asphalt. Exposed
seal ant shall be colored to match the applicabl e building color and shal
cure to a rubberlike consistency. Sealant placed in the roof pane

standing seamribs shall be provided in accordance with the manufacturer's
recomendat i ons.

2.10  GASKETS AND | NSULATI NG COMPOUNDS
Gaskets and insul ating conpounds shall be nonabsorptive and suitable for

i nsul ati ng contact points of inconpatible materials. Insulating conmpounds
shal | be nonrunning after drying.
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11  VAPOR RETARDER
11.1 Vapor Retarders Separate from I nsul ation

Vapor retarder material shall be polyethyl ene sheeting confornming to ASTM D
4397. A single ply of 10 m | polyethyl ene sheet; or, at the Contractor's
option, a double ply of 6 m| polyethylene sheet shall be used. A fully
conpati bl e pol yethyl ene tape which has equal or better water vapor contro
characteristics than the vapor retarder material shall be provided. A
cloth industrial duct tape in a utility grade shall also be provided to use
as needed to protect the vapor retarder from puncturing.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Installation shall be in accordance with the nmanufacturer's erection
instructions and drawings. Dissimlar nmaterials which are not conpatible
when contacting each other shall be insulated by nmeans of gaskets or

i nsul ati ng conpounds. Inproper or mslocated drill holes shall be plugged
with an oversize screw fastener and gasketed washer; however, sheets wth
an excess of such holes or with such holes in critical |ocations shall not
be used. Exposed surfaces and edges shall be kept clean and free from
seal ant, netal cuttings, hazardous burrs, and other foreign material

St ai ned, discol ored, or damaged sheets shall be renmoved fromthe site

.11 Subpurlins

Coordi nate size of subpurlins with the bottomflute of the steel roof deck
width. Al subpurlns shall be located in the bottomflute of steel roof
deck, anchored through steel roof deck to structural fram ng nenbers (stee
joist and beans) with bolts or screws. Direct attachnent of subpurlins or
roof panel fasteners to the steel roof deck is not permitted. The
subpurlin spacing shall be as required to resist the wind uplift pressures
shown on the contract draw ngs.

1.2 Roofi ng

Side laps shall be laid away fromthe prevailing winds. Side and end | ap
di stances, joint sealing, and fastening and spaci ng of fasteners shall be
in accordance with manufacturer's standard practice. Spacing of exposed
fasteners shall present an orderly appearance. Side |aps and end | aps of
roof panels and joints at accessories shall be sealed. Fasteners shall be
driven normal to the surface. Method of applying joint seal ant shal
conformto the manufacturer's recomrendation to achieve a conplete

weat hertight installation. Accessories shall be fastened into substrate,
except as otherw se approved. Cosure strips shall be provided as

i ndi cated and where necessary to provi de weat hertight construction

. 1.3 Field Form ng of Roof Panels for Unique Areas

VWen roofing panels are fornmed fromfactory-color-finished steel coils at
the project site, the sane care and quality control measures that are taken
in shop form ng of roofing panels shall be observed. Rollformer (nmachine
seaned) shall be operated by the nmetal roofing manufacturer's approved
installer. In cold weather conditions, preheating of the steel coils to be
field fornmed shall be performed as necessary just prior to the rolling
operations.
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3.1. 4 Moi sture Barrier/Slip Sheet Panel Underl ayment

Under | aynment shall be installed under the roof panel accordance with the
manuf acturer's witten instructions. The underlayments shall ensure that
any water that penetrates below the netal roofing panels will drain outside
of the building envel ope.

3.1.5 Conceal ed Anchor dips

Conceal ed anchor clips shall be fastened directly to the fram ng nenbers.
The maxi mum di stance, parallel to the seanms, between clips shall be 30

i nches on center at the corner, edge, and ridge zones, and 60 inches

maxi mum on centers for the remai nder of the roof.

3.2 I NSULATI ON | NSTALLATI ON

Insulation shall be installed as indicated and i n accordance with

manuf acturer's instructions. |Insulation shall be continuous over entire
roof surface. Where expansion joints, term nations, and other connections
are nmade, the cavity shall be filled with batt insulation and vapor
retarder providing equivalent R-Value and permrating as remaining

i nsul ati on.

3.3  VAPOR RETARDER | NSTALLATI ON
3.3.1 Pol yet hyl ene Vapor Retarder

The pol yet hyl ene vapor retarder nenbrane shall be installed over the entire
roof deck surface as recomended by roofing manufacturer. A fully
conpati bl e pol yethyl ene tape shall be used to seal the edges of the sheets
to provide a vapor tight nenbrane. Sheet edges shall be | apped not |ess
than 6 inches. Sufficient nmaterial shall be provided to avoid inducing
stresses in the sheets due to stretching or binding. Al tears or
punctures that are visible in the finished surface at any tinme during the
construction process shall be sealed with polyethyl ene tape.

3.4 CLEAN- UP AND TOUCH- UP

Exposed roof system shall be cleaned at conpletion of installation. Debris
that coul d cause discoloration and harmto the panels, flashings, closures,
and ot her accessories shall be renbved. G ease and oil filns, excess

seal ants, and handling nmarks shall be renpved and the work shall be
scrubbed cl ean. Exposed netal surfaces shall be free of dents, creases,
waves, scratch marks, and solder or weld marks. [|nmediately upon

det ection, abraded or corroded spots on shop-painted surfaces shall be wire
brushed and touched up with the sane material used for the shop coat.
Factory color finished surfaces shall be touched up with the manufacturer's
recomended touch up paint.

3.5 CONTRACTOR | NSPECTI ON

The Contractor shall obtain and utilize the services of an independent,

regi stered roofing consultant certified by the National Roofing Association
for experience in inspecting roofs of this type and to ensure that the
systemis installed in accordance with the nanufacturer's reconmrendati ons,
the contract plans and specifications, and the approved shop drawi ngs. The
use of such a consultant is dependent upon approval of his/her
qualifications by the Contracting Oficer's Representative. The Contractor
shall subnit the consultant's qualifications for approval a mni num of 30
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cal endar days prior to the start of roof construction

The Contractor shall obtain a daily witten report fromthe consultant each
day that he/she is on site. The consultant shall sign the report, and the
original shall be presented to the Contracting Oficer's Representative

wi thin one cal endar day of the conpletion of each day's work. The report
shal | state whether or not the condition and quality of the materials used
and the installation of the systemwere in accordance with the

manuf acturer's recommendati ons, the contract plans and specifications, and
t he approved shop drawi ngs. |If anything connected with the materials used
or the installation is unsatisfactory, the report shall state what
corrective action has been taken or shall contain the consultant's
recomrendati ons for corrective action

Upon conpl etion of the roof construction work and before its fina
acceptance, the Contractor shall deliver to the Contracting Oficer's
Representative a notarized statement signed by a principal officer of the
roofing system manufacturer's firmand by a principal officer of the
roofing system manufacturer's firmand by a principal officer of the
Contractor's own firm stating that the materials used and the installation
are satisfactory and in accordance with the manufacturer's recomendati ons,
the contract plans and specifications, and the approved shop draw ngs.

3.6 CONTRACTOR WARRANTY

The contractor shall present to the Contracting Oficer's Representative
the foll owi ng docunents to include the CONTRACTOR S FI VE (5) YEAR NO PENAL
SUM WARRANTY FOR ARCHI TECTURAL STANDI NG SEAM METAL ROOF SYSTEM with the
construction conpany President's signature along with the warranty

i nfornati on described throughout Section 1.8 WARRANTI ES.
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON- STRUCTURAL METAL ROOF SYSTEM

FACI LI TY DESCRI PTI ON

27803K
MJUHJ033004

BUI LDI NG NUMBER:

CORPS OF ENG NEERS CONTRACT NUMBER:

CONTRACTOR

CONTRACTOR:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

OMNER

OMNNER:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

CONSTRUCTI ON AGENT

CONSTRUCTI ON AGENT:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON- STRUCTURAL METAL ROOF SYSTEM
(conti nued)

THE NON- STRUCTURAL METAL ROOF SYSTEM | NSTALLED ON THE ABOVE NAMED BUI LDI NG | S
WARRANTED BY FOR A PERI CD OF FI VE (5) YEARS
AGAI NST WORKMANSHI P AND MATERI AL DEFI Cl ENCES, W ND DAMAGE, STRUCTURAL

FAI LURE, AND LEAKAGE. THE NON- STRUCTURAL METAL ROOFI NG SYSTEM COVERED UNDER
THI'S WARRANTY SHALL | NCLUDE, BUT SHALL NOT BE LIM TED TO THE FOLLOW NG  THE
ENTI RE ROOFI NG SYSTEM MANUFACTURER SUPPLI ED FRAM NG AND STRUCTURAL MEMBERS,
VETAL ROOF PANELS, FASTENERS, CONNECTORS, ROOF SECUREMENT COVPONENTS, AND
ASSEMBL| ES TESTED AND APPROVED | N ACCORDANCE W TH UL 580. | N ADDITI ON, THE
SYSTEM PANEL FI NI SHES, SLI P SHEET, | NSULATION, VAPCR RETARDER, ALL

ACCESSORI ES, COVPONENTS, AND TRIM AND ALL CONNECTI ONS ARE | NCLUDED. THI'S

| NCLUDES ROCF PENETRATI ON | TEM5 SUCH AS VENTS, CURBS, SKYLIGHTS; | NTERI OR OR
EXTERI CR GQUTTERS AND DOMNSPQUTS; EAVES, RIDGE, HI P, VALLEY, RAKE, GABLE,

WALL, OR OTHER ROOF SYSTEM FLASHI NGS | NSTALLED AND ANY OTHER COVPONENTS

SPECI FIED WTHI N THI' S CONTRACT TO PROVI DE A WEATHERTI GHT ROOF SYSTEM AND

| TEMS SPECI FI ED | N OTHER SECTI ONS OF THE SPECI FI CATI ONS THAT ARE PART OF THE
NON- STRUCTURAL METAL ROOFI NG SYSTEM

ALL MATERI AL DEFI Cl ENCI ES, W ND DAMAGE, STRUCTURAL FAI LURE, AND LEAKAGE
ASSCCI ATED W TH THE NON- STRUCTURAL METAL ROCF SYSTEM COVERED UNDER THI S
WARRANTY SHALL BE REPAI RED AS APPROVED BY THE CONTRACTI NG OFFI CER.  THI' S
WARRANTY SHALL COVER THE ENTI RE COST OF REPAI R OR REPLACEMENT, | NCLUDI NG ALL
MATERI AL, LABOR, AND RELATED MARKUPS. THE ABOVE REFERENCED WARRANTY
COMVENCED ON THE DATE OF FI NAL ACCEPTANCE ON AND
W LL REMAIN I N EFFECT FOR STATED DURATI ON FROM THI S DATE.

S| GNED, DATED, AND NOTARI ZED ( BY COVPANY PRESI DENT)

(Company Presi dent) (Dat e)
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON- STRUCTURAL METAL ROCFI NG SYSTEM
(conti nued)

THE CONTRACTOR SHALL SUPPLEMENT THI' S WARRANTY W TH WRI TTEN WARRANTI ES FROM
THE MANUFACTURER ANDY OR | NSTALLER OF THE NON- STRUCTURAL METAL ROOFI NG SYSTEM
VWH CH SHALL BE SUBM TTED ALONG W TH THE CONTRACTOR S WARRANTY. HOWEVER, THE
CONTRACTOR W LL BE ULTI MATELY RESPONSI BLE FOR THI S WARRANTY AS CUTLI NED I N
THE SPECI FI CATI ONS AND AS | NDI CATED I N THI' S WARRANTY EXAMPLE.

EXCLUSI ONS FROM COVERAGE

1. NATURAL DI SASTERS, ACTS OF GOD (LI GHTNI NG, FIRE, EXPLOSI ONS, SUSTAI NED
W ND FORCES | N EXCESS OF THE DESI GN CRI TERI A, EARTHQUAKES, AND HAIL).

2. ACTS OF NEGLI GENCE OR ABUSE OR M SUSE BY GOVERNVENT OR OTHER PERSONNEL,
I NCLUDI NG ACCI DENTS, VANDALI SM ClVIL DI SOBEDI ENCE, WAR, OR DAMAGE CAUSED BY
FALLI NG OBJECTS.

3. DAMAGE BY STRUCTURAL FAI LURE, SETTLEMENT, MOVEMENT, DI STORTION, WARPACE,
OR DI SPLACEMENT OF THE BU LDl NG STRUCTURE OR ALTERATI ONS MADE TO THE BUI LDI NG

4. CORROSI ON CAUSED BY EXPOSURE TO CORROSI VE CHEM CALS, ASH OR FUMES
GENERATED OR RELEASED | NSI DE OR QUTSI DE THE BUI LDI NG FROM CHEM CAL PLANTS,
FOUNDRI ES, PLATI NG WORKS, KILNS, FERTILIZER FACTORI ES, PAPER PLANTS, AND THE
LI KE.

5. FAILURE OF ANY PART OF THE NON- STRUCTURAL METAL ROOF DUE TO ACTI ONS BY
THE OAMNER TO | NHI BI T FREE DRAI NAGE OF WATER FROM THE ROOF AND GUTTERS AND
DOANSPOUTS OR ALLOW PONDI NG WATER TO COLLECT ON THE ROOF SURFACE.
CONTRACTOR' S DESI GN SHALL | NSURE FREE DRAI NAGE FROM THE ROCF AND NOT ALLOW
PONDI NG WATER.

6. TH S WARRANTY APPLIES TO THE NON- STRUCTURAL METAL ROOFI NG SYSTEM I T
DCES NOT | NCLUDE ANY CONSEQUENTI AL DAMAGE TO THE BU LDI NG | NTERI CR OR
CONTENTS WHI CH | S COVERED BY THE WARRANTY OF CONSTRUCTI ON CLAUSE | NCLUDED | N
THI' S CONTRACT.

7. TH' S WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER W THOUT WRI TTEN

CONSENT OF THE CONTRACTOR;, AND THI S WARRANTY AND THE CONTRACT PROVI SI ONS W LL
TAKE PRECEDENCE OVER ANY CONFLI CTS W TH STATE STATUTES.

* %
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON- STRUCTURAL METAL ROOF SYSTEM
(conti nued)

**REPORTS OF LEAKS AND ROOF SYSTEM DEFI Cl ENCI ES SHALL BE RESPONDED TO W THI N
48 HOURS OF RECEI PT OF NOTI CE, BY TELEPHONE CR I N WRI TI NG FROM ElI THER THE
OMER OR CONTRACTI NG CFFI CER. EMERGENCY REPAI RS TO PREVENT FURTHER ROOF
LEAKS SHALL BE I NI TI ATED | MMEDI ATELY; A WRI TTEN PLAN SHALL BE SUBM TTED FOR
APPROVAL TO REPAI R OR REPLACE THI S ROOF SYSTEM W THI N SEVEN (7) CALENDAR
DAYS. ACTUAL WORK FOR PERVANENT REPAI RS OR REPLACEMENT SHALL BE STARTED

W THI N 30 DAYS AFTER RECEI PT OF NOTICE, AND COVPLETED W THI N A REASONABLE
TIME FRAME. | F THE CONTRACTOR FAI LS TO ADEQUATELY RESPOND TO THE WARRANTY
PROVI SI ONS, AS STATED | N THE CONTRACT AND AS CONTAI NED HEREI N, THE

CONTRACTI NG OFFI CER MAY HAVE THE NON- STRUCTURAL METAL ROOF SYSTEM REPAI RED OR
REPLACED BY OTHERS AND CHARGE THE COST TO THE CONTRACTCOR.

I N THE EVENT THE CONTRACTOR DI SPUTES THE EXI STENCE OF A WARRANTABLE DEFECT,
THE CONTRACTOR MAY CHALLENGE THE OWNER S DEMAND FOR REPAI RS AND/ OR
REPLACEMENT DI RECTED BY THE OANER OR CONTRACTI NG OFFI CER ElI THER BY REQUESTI NG
A CONTRACTI NG OFFI CER S DECI SI ON UNDER THE CONTRACT DI SPUTES ACT, OR BY
REQUESTI NG THAT AN ARBI TRATOR RESOLVE THE | SSUE. THE REQUEST FOR AN

ARBI TRATOR MUST BE MADE W THI N 48 HOURS OF BEI NG NOTI FI ED OF THE DI SPUTED
DEFECTS. UPON BEI NG | NVOKED, THE PARTIES SHALL, W TH N TEN (10) DAYS,

JO NTLY REQUEST A LI ST OF FIVE (5) ARBI TRATORS FROM THE FEDERAL MEDI ATI ON AND
CONCI LI ATI ON SERVI CE. THE PARTI ES SHALL CONFER W THI N TEN (10) DAYS AFTER
RECEI PT OF THE LI ST TO SEEK AGREEMENT ON AN ARBI TRATOR. | F THE PARTI ES
CANNOT AGREE ON AN ARBI TRATOR, THE CONTRACTI NG OFFI CER AND THE PRESI DENT OF
THE CONTRACTOR S COMPANY W LL STRIKE ONE (1) NAME FROM THE LI ST ALTERNATI VELY
UNTIL ONE (1) NAME REMAINS. THE REMAI NI NG PERSON SHALL BE THE DULY SELECTED
ARBI TRATOR. THE COSTS OF THE ARBI TRATI ON, | NCLUDI NG THE ARBI TRATOR S FEE AND
EXPENSES, COURT REPORTER, COURTRCOM OR S| TE SELECTED, ETC., SHALL BE BORNE
EQUALLY BETWEEN THE PARTIES. EI THER PARTY DESI RING A COPY OF THE TRANSCRI PT
SHALL PAY FOR THE TRANSCRI PT. A HEARING WLL BE HELD AS SOON AS THE PARTI ES
CAN MUTUALLY AGREE. A WRI TTEN ARBI TRATOR S DECI SI ON W LL BE REQUESTED NOT
LATER THAN 30 DAYS FOLLOW NG THE HEARI NG. THE DECI SI ON OF THE ARBI TRATOR
WLL NOT BE BINDING HOWEVER, | T WLL BE ADM SSI BLE I N ANY SUBSEQUENT APPEAL
UNDER THE CONTRACT DI SPUTES ACT.

A FRAVED COPY OF THI S WARRANTY SHALL BE POSTED I N THE MECHANI CAL ROOM OR
OTHER APPROVED LOCATI ON DURI NG THE ENTI RE WARRANTY PERI OD.

-- End of Section --
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ARCHI TECTURAL LOUVERS
5/ 01

PART 1 GENERAL

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)
AMCA 500 Test Methods for Louvers, Danpers
AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCCI ATl ON ( AAVA)

AAMA 606. 1 Vol untary Cui de Specification and
I nspection Methods for Integral Col or
Anodi ¢ Fi ni shes for Architectural Al unmi num

AAMA 608. 1 Vol untary Qui de Specification and
I nspection Methods for Electrolytically
Deposited Col or Anodi ¢ Fi ni shes for
Architectural Al um num

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 578 Preforned, Cellular Polystyrene Therna
| nsul ati on
ASTM C 612 M neral Fiber Block Thernmal |nsul ation

.2 GENERAL REQUI REMENTS

This Section includes exterior fixed netal wall [ouvers and bl ank- of f
panels for wall |ouvers |located in the masonry wall, metal wall panels and
hol | ow netal door franmes above doors. The follow ng Sections contain
requirenents that relate to this Section

a. For sealants installed in perineter joints between |ouver frames
and adj oi ni ng construction: SECTION 07900.

b. For field painting |ouvers: SECTION 09900.
c. For ductwork connected to nmetal wall |ouvers: DIVISION 15.

d. For electric and electronic control of notor-operated adjustable
netal wall |ouvers: DIVISION 15.

e. For pneunatic control of notor-operated adjustable netal wal
| ouvers: DI VISION 15.

3 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
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submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Louvers and Franes
SD- 02 Shop Drawi ngs G
Shop Drawi ngs of Louver Units and Accessories. Include plans, elevations,
sections, and details showing profiles, angles, and spacing of |ouver
bl ades; unit dinensions related to wall openings and construction; free

areas for each size indicated; profiles of franes at janbs, heads, and
sills; and anchorage details and | ocations.

.4 PERFORVANCE REQUI REMENTS

Structural Perfornmance: Engineer, fabricate, and install exterior netal
wal | louvers to withstand the effects of |oads and stresses fromw nd and
normal thermal novement wi thout evidencing permanent deformation of |ouver
conponent s including bl ades, frames, and supports; noise or netal fatigue
caused by |l ouver blade rattle or flutter; or permanent damage to fasteners
and anchors.

.4.1 W nd Load

Uni form pressure (velocity pressure) of 51 pounds per sq. ft. acting
i nwar ds or outwards.

.4.2 Nor mal Ther mal Movenent

Normal thermal novement is defined as that resulting fromthe foll ow ng
maxi mum change (range) in amnbient tenperature. Base design cal cul ations on
actual surface tenperatures of metals due to both solar heat gain and

ni ghtti me sky heat | oss.

. 4.3 Ai r-Performance, Water-Penetration, and Air-Leakage Ratings

Provi de | ouvers conplying wi th performance requirenents indicated as
denonstrated by testing manufacturer's stock units of height and w dth
i ndi cated. Test units according to AMCA 500.

.5 PROIECT CONDI TI ONS

Fiel d Measurenents: Check actual |ouver openings by accurate field
neasur enents before fabrication, and show recorded neasurenments on fina
Shop Draw ngs.

PART 2 PRODUCTS

2.

1 FI XED, FORVMED- METAL WALL LOUVERS AND FRAMES

Hori zontal , Drainable, Fixed-Blade Louvers: Franes and extruded | ouver

bl ades fabricated fromnetal of kind and in formindicated bel ow, designed
to collect and drain water to exterior at sill by neans of gutters in front
edges of bl ades and channels in janmbs and mullions, conplying with the

foll owi ng requirenents:
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a. Blade Metal and Thickness: Al um num sheet, 0.040 inch

b. Franme Metal and Thickness: Sane as | ouver bl ades, unl ess
ot herw se i ndi cat ed.

c. Franme Metal and Thickness: Extruded al umi num 0.125 inch
d. Louver Depth: 6 inches.
e. Blade Angle: 45 degrees.

f. Performance Requirenents: As follows, determ ned by testing units
48 inches w de by 48 inches high per AMCA 500:

(1) Free Area: Not less than 8.00 sq. ft.

(2) Static Pressure Loss: Not nore than 0.08 inch wg at an
airflow of 800 fpmfree area intake velocity.

(3) Water Penetration: Not nore than 0.01 oz. per sqg. ft. of
free area at an airflow of 850 fpmfree area velocity when tested
for 15 m nutes.

g. AMCA Seal: nmark units with the AMCA Certified Ratings Seal
2.2 LOUVER SCREENS
Louver Screening for Al um num Louvers: Fit alum numlouver screen franes
wi th screening covering | ouver openings and conplying with the follow ng
requirenents:

a. Insect Screening: 18 by 18 nmesh fornmed with 0.009-inch-di ameter
stainl ess-steel wre.

2.3 BLANK- OFF PANELS

CGeneral : Fabricate blank-off panels fromnmaterials and to sizes indicated
and to conply with the foll owi ng requiremnents:

a. Finish: Match finish applied to louvers with respect to coating
type, color, and gl oss.

b. Attach bl ank-off panels to back of louver franes with (clips).
(stainless-steel sheet-netal screws).

2.3.1 | nsul at ed, Bl ank-Of Panel s

Lam nated netal -faced panels consisting of insulating core surfaced on back
and front with netal sheets, complying with the follow ng requirenents:

a. Thickness: As indicated.
b. Metal Facing Sheets: Al um num sheet, 0.032 inch thick

c. Insulating Core: Unfaced, rigid, glass-fiberboard insulation
conplying with ASTM C 612, Cass 1 and 2.

d. Insulating Core: Extruded-polystyrene insulation board conplying
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with ASTM C 578, Type VII 2.2 |Ib/cu. ft. density.

e. Edge Treatnent: Trimperineter edges of blank-off panels wth
| ouver manufacturer's standard extruded-al um num channel frames
0.081 inch thick, with corners mtered and with same finish as
panel s.

2.4 FI NI SHES, GENERAL

Conply with NAAWMM "Metal Finishes Manual " for recommendations relative to
appl yi ng and designating finishes.

a. Finish louvers after assenbly.
2.5 ALUM NUM FI NI SHES

a. Finish designations prefixed by AA conformto the system
establ i shed by the Al um num Associ ation for designating al um num
fini shes.

b. Cass |, Color Anodic Finish: AA M2C22A42/ Ad4 (Mechani cal Finish
nonspecul ar as fabricated; Chem cal Finish: etched, medium
matte; Anodic Coating: Architectural Cass I, integrally col ored
or electrolytically deposited color coating 0.7 ml (0.018 nm or
t hi cker) conplying with AAVA 606.1 or AAMVA 608. 1.

1. Color: See draw ngs.
PART 3  EXECUTI ON
3.1 PREPARATI ON
Coordi nate setting draw ngs, diagrans, tenplates, instructions, and
directions for installation of anchorages that are to be enmbedded in

concrete or masonry construction. Coordinate delivery of such items to
Project Site.

3.2 | NSTALLATI ON

a. Locate and place louver units plunmb, level, and at indicated
alignment with adjacent work.

b. Use conceal ed anchorages where possible. Provide brass or |ead
washers fitted to screws where required to protect netal surfaces
and to nake a weathertight connection.

c. Formclosely fitted joints with exposed connections accurately
| ocated and secur ed.

d. Provide perineter reveals and openings of uniformwdth for
seal ants and joint fillers, as indicated.

e. Repair finishes damaged by cutting, welding, soldering, and
grinding operations required for fitting and jointing. Restore
finishes so there is no evidence of corrective work. Return itens
that cannot be refinished in the field to the shop, nmake required
alterations, and refinish entire unit, or provide new units.

f. Protect gal vanized and nonferrous nmetal surfaces from corrosion or
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gal vani c action by applying a heavy coating of bitum nous paint on
surfaces that will be in contact with concrete, nasonry, or
dissimlar netals.

g. Install conceal ed gaskets, flashings, joint fillers, and
i nsul ation, as louver installation progresses, where required to
make | ouver joints weathertight. Conply with SECTION 07900 for
seal ants applied during installation of |ouver.

3.3 ADJUSTI NG AND PROTECTI ON

a. Protect louvers and vents from damage of any ki nd during
construction period including use of tenporary protective
coverings where needed and approved by | ouver nanufacturer
Renove protective covering at time of Substantial Conpletion

b. Restore louvers and vents damaged during installation and
construction period, so that no evidence remains of correction
work. If results of restoration are unsuccessful, renpove danaged
units and replace with new units. Cean and touch-up m nor
abrasions in finishes with air-dried coating that matches col or
and gloss of, and is conmpatible with, factory-applied finish
coati ng.

c. Test operation of adjustable wall |ouvers and adjust as needed to
produce fully functioning units that conply with requirenents.

3.4 CLEANI NG

a. Periodically clean exposed surfaces of |ouvers and vents that are
not protected by tenporary covering to renove fingerprints and
soi|l during construction period. Do not let soil accunmulate unti
final cleaning.

b. Before final inspection, clean exposed surfaces with water and a
mld soap or detergent not harnful to finishes. Rinse surfaces
t horoughly and dry.

-- End of Section --
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SECTI ON 11310

PUWMPS; SEWAGE AND SLUDGE
11/ 90

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AVERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMR)

AFBMVA Std 9 (1990) Load Ratings and Fatigue Life for
Bal | Bearings

AFBVA Std 11 (1990) Load Ratings and Fatigue Life for
Rol | er Beari ngs

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36 (2001) sStandard Specification for Carbon
Structural Steel

ASTM A 153/ A 153M (1998) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 283 (2000) Standard for Low and Internediate
Tensile Strength Carbon Steel Plates

ASTM C 478 St andard Specification for Precast
Rei nf orced Concrete Manhol e Secti ons

ASME | NTERNATI ONAL ( ASME)

ASME B40. 1 (1991) Gauges - Pressure Indicating Dial
Type - Elastic El enment

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM C104 Areri can National Standard for
Cenent-Mortar Lining for Ductile-Iron
Pressure Pipe and Fittings for Water

AWM C110 Anerican National Standard for
Ductile-lron and Gray-lron Fittings, 3 in.
through 48 in., for Water and O her Liquids
AWMNA Cl11 American National Standard for Rubber
Gasket Joints for Ductile-lron Pressure
Pi pe and Fittings

AWM C151 Anerican National Standard for
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Ductile-lron Pipe, Centrifugally Cast, for
Water or Ot her Liquids

AWM C106 Ameri can National Standard for Cast-Ilron
Pipe Centrifugally Cast in Metal Mlds for
Water or Qther Liquids

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves
MSS SP 78 (1997) Bronze Plug Val ves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA I CS 1 (1993) Industrial Controls and Systens

NEVA MG 1 (1993; Rev 1; Rev 2; Rev 3; Rev 4) Mtors
and Generators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code
1.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Equi pnrent Installation; G

Drawi ngs contai ning conplete wiring and schematic di agrans and
any other details required to denmonstrate that the system has been
coordi nated and will properly function as a unit. Draw ngs shall
show proposed | ayout and anchorage of equi pnent and appurtenances,
and equi pnent relationship to other parts of the work including
cl earances for maintenance and operation.

SD- 03 Product Data
Site Sanitary Lift Station Requirenents; G

Punp characteristic curves showi ng capacity in gpm net positive
suction head (NPSH), head, efficiency, and punpi ng horsepower from
0 gpmto 110 percent (100 percent for positive displacenment punps)
of design capacity. A conplete list of equiprment and material,

i ncl udi ng manufacturer's descriptive data and technical
literature, perfornance charts and curves, catalog cuts, and
installation instructions.

Site Sanitary Lift Station Requirements
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Spare parts data for each different itemof material and
equi pment specified, after approval of the related submttals, and
not later than 6 months prior to the date of beneficial occupancy.
The data shall include a conplete list of parts and suppli es,
with current unit prices and source of supply.

Site Sanitary Lift Station Requirenents; G
Di agrams, instructions, and other sheets proposed for posting.
SD-06 Test Reports
Field Testing and Adjusting Equi pnent; G

Performance test reports in booklet formshowing all field tests
performed to adjust each conmponent and all field tests performed
to prove conpliance with the specified performance criteria, upon
conpletion and testing of the installed system Each test report
shall indicate the final position of controls.

SD-10 Operation and Mai ntenance Data
Site Sanitary Lift Station Requirenments; G

Si x copies of operation and six copi es of nmmintenance nanual s
for the equi pment furnished. One conplete set prior to
performance testing and the remai nder upon acceptance. Operation
manual s shall detail the step-by-step procedures required for
system startup, operation, and shutdown. Operation manual s shal
i ncl ude the manufacturer's name, nodel nunber, parts list, and
brief description of all equiprment and their basic operating

features. Maintenance manual s shall |ist routine maintenance
procedures, possible breakdowns and repairs, and troubl eshooting
gui des. Mai ntenance manual s shall include piping and equi pnent

l ayout and sinplified wiring and control diagrans of the system as
installed. WManuals shall be approved prior to the field training
cour se.

1.3 SITE SANI TARY LI FT STATI ON REQUI REMENTS

The site sanitary lift station shall be an automatic lift station with
dupl ex sewage punps, conplete with all necessary equi pnent to provide a
fully operational lift station. Basins shall be fiberglass, precast
concrete, or cast in place concrete. Buoyancy shall be considered for al
lift stations that enter the water table. See the appendices to
specifications for water table data. Control panel shall be nobunted on the
face of the Flight Kitchen as shown on electrical draw ngs, and be provided
with a | ocking mechanism and 100 deci bel audi o and vi sual al arm devi ces.

Di scharge nonitor and punp station power supply nonitor shall be connected
to audio and visual alarnms. Alarmshall have nmanual test button. A

sui tabl e access cover with heavy-duty hinges and | ocking hasp shall be
provi ded for access into the wet well. A guide rail, discharge base el bow,
and sealing flange connection systemshall be provided for the punp. The
cover shall be secured by stainless steel bolts and factory coated with 3-4
ml, thick rust-inhibiting paint. An adjacent valve vault shall be
constructed as shown on civil draw ngs.

1.4 DELI VERY AND STORAGE
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Al'l equi pment delivered and placed in storage shall be stored with
protection fromthe weat her, excessive hum dity and excessive tenperature
variation; and dirt, dust, or other contam nants.

.5 FI ELD MEASUREMENTS

The Contractor shall becone faniliar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Oficer of
any di screpancy before performng the work.

PART 2 PRODUCTS

2.

1 GENERAL MATERI AL AND EQUI PMENT REQUI REMENTS

Mat erial s and equi pment shall be the standard products of a nmanufacturer
regul arly engaged in the manufacture of such products and shall essentially
duplicate items that have been in satisfactory use for at |least 2 years
prior to bid opening. Equipnent shall be supported by a service

organi zation that is, in the opinion of the Contracting O ficer, reasonably
convenient to the site. Punp casings shall be constructed of cast iron of
uniformquality and free from bl ow hol es, porosity, hard spots, shrinkage
defects, cracks, and other injurious defects. Inpellers shall be cast iron
unl ess ot herwi se specified for rotors.

1.1 Nanmepl at es

Each maj or item of equi pment shall have the manufacturer's nanme, address,
type or style, nmodel or serial nunmber, and catal og nunber on a plate
secured to the item of equi prment.

1.2 Equi pnent Guar ds

Belts, pulleys, chains, gears, projecting setscrews, keys, and ot her
rotating parts so located that any person may come in close proximty
thereto shall be encl osed or guarded.

. 1.3 Speci al Tool s

One set of special tools, calibration devices, and instruments required for
operation, calibration, and maintenance of the equi pment shall be provided.

.1.4 El ectric Mtors

Motors shall conformto NEVA MG 1.

.1.5 Mot or Control s

Controls shall conformto NEMA |ICS 1.

.1.6 Bolts, Nuts, Anchors, and Washers

Bolts, nuts, anchors, and washers shall be steel; galvanized in accordance
with ASTM A 153/ A 153M

1.7 Pressure Gauges

Conpound gauges shall be provided on the suction side of punps and standard
pressure gauges on the di scharge side of punps. Gauges shall comply with
ASME B40.1. Gauge ranges shall be as appropriate for the particul ar
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installation.
2.1.8 Seal Water Systemns
2.1.8.1 Auxi | i ary Equi prrent
Auxi liary equiprment required to conplete the systemshall be as indicated
and shall include the necessary piping, valving, pressure gauges, pressure
regul ators, pressure swtches, solenoid valves, strainers, and accessori es.
2.2 SUBMVERSI BLE CENTRI FUGAL PUMPS
Subnersi bl e centrifugal punps shall be centrifugal type punps designed to
punp solids up to 3 inches in dianeter and shall be capabl e of

wi t hst andi ng subnergence as required for the particular installation.

2.2.1 Punp Characteristics (Ginder Punp)

Site Sanitary Lift Station Punp Characteristics
Sanitary
Punp Desi gn Tot al Hor se-
Station Capacity Dynanic Head Power
No. (gpm (ft) (hp)
1 45 11. 00 2

2.2.2 Punp Casi ng

The casing shall be capabl e of w thstanding operating pressures 50 percent
greater than the nmaxi num operating pressures. The volute shall have snpoth
passages whi ch provi de unobstructed fl ow t hrough the punp.

2.2.3 Mati ng Surfaces

Mati ng surfaces where watertight seal is required, including seal between
di scharge connection el bow and punp, shall be nmachined and fitted with
nitrile rubber Orings. Fitting shall be such that sealing is acconplished
by metal -to-metal contact between mating surfaces, resulting in proper
conpression of the Orings without the requirenent of specific torque
[imts.

2.2. 4 Coati ngs

Exterior surfaces of the casing in contact with sewage shall be protected
by a sewage resistant coal tar epoxy coating. All exposed nuts and bolts
shal | be stainless steel

2.2.5 | mpel | er

The inpeller shall be of the double shrouded non-cl oggi ng design to

m ni m ze clogging of solids, fibrous materials, heavy sludge, or other
materials found in sewage. The inpeller shall be statically, dynamically,
and hydraulically balanced within the operating range and to the first
critical speed at 150 percent of the maxi num operating speed. The inpeller
shal | be securely keyed to the shaft with a | ocking arrangenent whereby the
i mpel | er cannot be | oosened by torque fromeither forward or reverse
direction.
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2.2.6 Weari ng Ri ngs

Wearing rings, when required, shall be renewable type and shall be provided
on the inpeller and casing and shall have wearing surfaces nornmal to the
axis of rotation. WMaterial for wear rings shall be standard of punp

manuf acturer. Waring rings shall be designed for ease of maintenance and
shal | be adequately secured to prevent rotation

2.2.7 Punp Shaft

The punp shaft shall be of high grade alloy steel and shall be of adequate
size and strength to transmt the full driver horsepower with a |ibera
safety factor.

2.2.8 Seal s

A tandem nmechani cal shaft seal systemrunning in an oil bath shall be
provided. Seals shall be of tungston carbide with each interface held in
contact by its own spring system

2.2.9 Beari ngs

Punp bearings shall be ball or roller type designed to handle all thrust
loads in either direction. Punps depending only on hydraulic balance end
thrust will not be acceptable. Bearings shall have an ABEMA L-10 |ife of
50, 000 hours mininmum as specified in AFBVA Std 9 or AFBMVA Std 11

2.2.10 Mbt or

The punp notor shall have Cass F insulation, NEMA B design, in accordance
with NEMA MG 1, and shall be watertight. The notor shall be either oi
filled, air filled with a water jacket, or air filled with cooling fins
whi ch encircles the stator housing.

2.2.11 Power Cabl e

The power cable shall conply with NFPA 70, Type SO and shall be of
standard construction for subnersible punp applications. The power cable
shall enter the punp through a heavy duty entry assenbly provided with an
internal gromet assenbly to prevent |eakage. The cable entry junction
chanmber and notor shall be separated by a stator |ead sealing gland or
term nal board which shall isolate the motor interior fromforeign materia
gai ni ng access through the punp top. Epoxies, silicones, or other
secondary sealing systens are not acceptable.

2.2.12 Installati on Systemns
2.2.12.1 Rai | Munted Systens

Rai|l nounted installation systens shall consist of guide rails, a sliding
bracket, and a di scharge connection el bow. Guide rails shall be of the
size and type standard with the nmanufacturer and shall not support any
portion of the weight of the punp. The sliding guide bracket shall be an
integral part of the punp unit. The discharge connection el bow shall be
permanently installed in the wet well along with the discharge piping. The
punp shall be autonatically connected to the di scharge connection el bow
when | owered into place and shall be easily renoved for inspection and
service without entering the punmp well.
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2.2.12.2 Lifting Chain

Lifting chain to raise and | ower the punp through the limts indicated
shal |l be provided. The chain shall be gal vani zed and shall be capabl e of
supporting the punp.

2.2.13 Control Pane

A complete, unitized control panel shall be stand-nounted and | ocated near
the Iift station. The panel, conponents, and wiring shall be in accordance
with the National Electrical Code. The enclosure shall neet the

requi renents of NEMA 4X stainless steel weatherproof enclosure and shal
have a dead front cover with separate inside hinged plate, renovabl e back
plate and drip shield. Al circuit breaker operators or fused di sconnects,
sel ector switches, and gages shall be either front-nounted or extended

t hrough die-cut openings in the inside plate. No reciprocating or

vi brating equiprment will be permitted within, or mounted on, the contro
panel. Al internal wiring shall be color coded in accordance wth

di agrams to be furnished by the Contractor. All electrical controls and
devi ces shall be 208-volt, three-phase, 60-hertz. Al panel nounted
controls and instruments shall be prew red using 600-volt stranded copper
conductor sized for their |loads with 14 gage as m nimum Power, signal

and control wiring shall enter and | eave the control panel froma term na
block with all wires |abeled and color coded. Al swtches, contro

relays, circuit breakers, or fused disconnects, and other conponents, both
i nside and out, shall be permanently visibly identified. Properly sized,
nonr ever si ng, magnetic across-the-line type starters with overl oad
protection, under-voltage release, indicating light, and
"hand- of f-automatic" selector switch shall be provided with each motor. A
| ock hasp shall be provided on the outside door. An alarmlight shall be
provi ded. Wen an alarmcondition occurs, the Iight shall beconme bright
and flash approximately once per second. The flashing light shall be
acconpani ed by a 100 deci bel audible alarm The alarmlight shall be vapor
tight with red gl obe and cast guard. The alarmlight shall be mounted on
the control panel. A convenience outlet shall be provided for operation of
220-vol t devi ces.

2.3 STEEL

Structural steel and steel plate shall conformto the applicable provisions
of Specification ASTM A 36. Steel plate shall also conformto
Speci fication ASTM A 283, Grade C

2.4 Pl PI NG

Al'l piping, not otherw se covered, shall be 150 psi flanged cast or
ductile-iron in accordance with AWM C106 or AWM C151, properly sized for
its function, appropriately valved to regulate flow and rigidly supported

t hroughout. The internal lift station discharge piping shall be as

i ndi cated on the drawings. The inlet and di scharge arrangenment shall be as
indicated. Fittings and joint gaskets shall conformto the applicable
requi renents of AWM C110 and AWM Cl111. Piping and fittings shall be
cenent-nortar lined in accordance with AWM C104.

2.5 VALVES
Val ves shall conformto the follow ng and shall be installed in a separate

val ve box (vault). Valve vaults shall be precast concrete units conform ng
to ASTM C 478.
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5.1 Gat e Val ves

Gate val ves shall be bronze and conformto MSS SP 80, Type I, Cass 150,
flanged, with non-rising stem and operating handwheel

.5.2 Check Val ves

Check val ves on sewage piping shall be cast-iron, horizontal or vertical
single disk, swing type with full dianmeter passageway for 150 psi working
pressure. Seats shall be cushioned. Gates shall be equipped with closing
springs.

.5.3 Pl ug Val ves

Bronze plug valves shall conformto MsS SP 78. Iron plug val ves shal
conformto APl Spec 6D

.6 VET VELLS

The Contractor shall construct wet wells of concrete or precast concrete
unl ess delivered as a packaged fiberglass unit fromthe supplier. Wt well
di ameter shall be as indicated. Ladders shall not be installed. Concrete
shal |l be specified el sewhere. Lift station wet wells shall conformto
drawings in all elements of design. Vents shall be equipped with a

stainl ess steel insect screen

.6.1 Frames and Covers

Frames and covers shall be as specified in Section 05500 M SCELLANEQUS
METALS. The Iift station shall be provided with a al um num access cover,
wi th heavy-duty hinges and | ocki ng hasp. The cover shall have provisions
for ventilating the lift station

.7 ELECTRI CAL VWORK

El ectrical nmotor driven equi pment specified shall be provided conplete with
notors, notor starters, and controls. Electric equipnment and wiring shal
be in accordance with Section 16415 ELECTRI CAL WORK, | NTERIOR  Electrica
characteristics shall be as specified or indicated. Mtor starters shal

be provided conplete with thermal overload protection and ot her
appurtenances necessary for the nmotor control specified. Manual or
automatic control and protective or signal devices required for the
operation specified, and any control wiring required for controls and

devi ces but not shown, shall be provided.

PART 3 EXECUTI ON

3.

3.

1 EQUI PMENT | NSTALLATI ON
1.1 Punp Installation

Punpi ng equi pnent and appurtenances shall be installed in the position
indi cated and in accordance with the manufacturer's witten instructions.
Al'l appurtenances required for a conplete and operating punping system
shal | be provided, including such itenms as piping, conduit, valves, wal
sl eeves, wall pipes, concrete foundations, anchors, grouting, punps,
drivers, power supply, seal water units, and controls.

SECTI ON 11310 Page 8



F-22 FLI GHT KI TCHEN, LAFB, VA 27803K
MJUHJ033004

3.1.2 Concrete
Concrete shall conformto Section 03300 CAST-| N- PLACE STRUCTURAL CONCRETE.
3.2 PAI NTI NG

Punps and notors shall be thoroughly cleaned, prined, and given two finish

coats of paint at the factory in accordance with the recomendati ons of the
manuf acturer. Field painting required for ferrous surfaces not finished at
the factory is specified in Section 09900 PAI NTI NG GENERAL.

3.3 FI ELD TESTI NG AND ADJUSTI NG EQUI PVENT
3.3.1 Qper ational Test

Prior to acceptance, an operational test of all punps, drivers, and contro
systens shall be perfornmed to determine if the installed equi pmrent neets
the purpose and intent of the specifications. Tests shall denbnstrate that
the equi pnent is not electrically, nechanically, structurally, or otherw se
defective; is in safe and satisfactory operating condition; and conforns
with the specified operating characteristics. Prior to applying electrica
power to any notor driven equi pnent, the drive train shall be rotated by
hand to denonstrate free operation of all mechanical parts. Tests shal

i ncl ude checks for excessive vibration, leaks in all piping and seals,
correct operation of control systens and equi pnent, proper alignnent,
excessi ve noise |levels, and power consunpti on.

3.3.2 Ret esti ng

If any deficiencies are reveal ed during any test, such deficiencies shal
be corrected and the tests shall be reconducted.

3.4 MANUFACTURER S SERVI CES

Services of a manufacturer's representative who i s experienced in the
installation, adjustnent, and operation of the equi pnent specified shall be
provided. The representative shall supervise the installation, adjustnent,
and testing of the equipnrent.

3.5 POSTI NG FRAMED | NSTRUCTI ONS

Framed instructions containing wiring and control diagranms under glass or
in lam nated plastic shall be posted where directed. Condensed operating
instructions, prepared in typed form shall be framed as specified above
and posted beside the diagrans. The framed instructions shall be posted
bef ore acceptance testing of the system

3.6 FI ELD TRAI NI NG

A field training course shall be provided for designated operating and

mai nt enance staff nenbers. Training shall be provided for a total period
of 16 hours of normal working time and shall start after the systemis
functionally conmplete but prior to final acceptance tests. Field training
shal |l cover all of the items contained in the operating and mai nt enance
manual s.

-- End of Section --
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SECTI ON 13110

CATHODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANODE)
11/98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 418 (1995a) Cast and Wought Gl vanic Zinc
Anodes
ASTM B 843 (1993; R 1998) Magnesi um Al'l oy Anodes for

Cat hodi ¢ Protection

ASTM D 1248 (1998) Pol yet hyl ene Pl astics Ml ding and
Extrusion Materials

CODE OF FEDERAL REGULATI ONS ( CFR)

49 CFR 195 Transportation of Hazardous Liquids by
Pi pel i ne

NACE | NTERNATI ONAL ( NACE)

NACE RP0169 (1996) Control of External Corrosion on
Under ground or Subnerged Metallic Piping
Syst ens

NACE RP0188 (1999) Discontinuity (Holiday) Testing of

Protective Coatings

NACE RP0190 (1995) External Protective Coatings for
Joints, Fittings, and Valves on Metallic
Under ground or Subnerged Pipelines and
Pi pi ng Systemns

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMA)

NEMA TC 2 (1998) Electrical Polyvinyl Chloride (PVQ
Tubi ng (EPT) and Conduit (EPC-40 and
EPC- 80)

NEMA WC 5 (1992; Rev 2, 1996)

Ther nopl astic-Insulated Wre and Cabl e for
t he Transni ssion and Distribution of
El ectrical Energy
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NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code
UNDERWRI TERS LABORATORI ES (UL)
UL 6 (1997) Rigid Metal Conduit
UL 510 (1994; Rev thru Apr 1998) Pol yviny

Chl ori de, Pol yethyl ene, and Rubber
I nsul ati ng Tape

UL 514A (1996; Rev Dec 1999) Metallic Qutlet Boxes
1.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Drawi ngs; G

Si x copies of detail draw ngs consisting of a conplete list of
equi prent and material including nmanufacturer's descriptive and
technical literature, catalog cuts, results of system design
calculations including soil-resistivity, installation instructions
and certified test data stating the maxi mum recommended anode
current output density and the rate of gaseous production if any
at that current density. Detail drawi ngs shall contain conplete
wiring and schematic diagrans and any other details required to
denonstrate that the system has been coordi nated and will function
properly as a unit.

Contractor's Modifications; G

Si x copies of detail draw ngs show ng proposed changes in
| ocation, scope of performance indicating any variations from
additions to, or clarifications of contract drawi ngs. The
draw ngs shall show proposed changes in anode arrangerment, anode
size and nunber, anode nmaterials and | ayout details, conduit size,
wire size, nounting details, wiring diagram nethod for
electrically-isolating each pipe, and any other pertinent
information to proper installation and performance of the system

SD- 03 Product Data
Equi pnent; G

Wthin 30 days after receipt of notice to proceed, an item zed
list of equipnent and materials including item nunber, quantity,
and manufacturer of each item The list shall be acconpanied by a
description of procedures for each type of testing and
adjustrments, including testing of coating for thickness and
hol i days. Installation of materials and equi pment shall not
conmence until this submttal is approved.
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Spare Parts; G

Spare parts data for each different itemof material and
equi prent specified, after approval of detail draw ngs and not
later than six (6) nonths prior to the date of beneficia
occupancy. The data shall include a conplete Iist of parts,
special tools, and supplies, with current unit prices and source
of supply. One (1) spare anode of each type shall be furnished.

SD-06 Test Reports
Tests and Measurenents; G

Test reports tabulating all field tests and measurenents
performed, upon conpletion and testing of the installed system and
i ncluding close interval potential survey, casing and interference
tests, final systemtest verifying protection, insulated joint and
bond tests, and holiday coating test.

Contractor's Mudifications; G

Final report regarding Contractor's nodifications. The report
shal | include pipe-to-soil neasurenments throughout the affected
area, indicating that the nodifications i nproved the overal
conditions, and current neasurenments for anodes. The follow ng
special materials and information are required: taping nmaterials
and conductors; zinc grounding cell, installation and testing
procedures, and equi pnent; coating material; system design
cal cul ations for anode nunber, life, and paraneters to achieve
protective potential; backfill shield material and installation
detail s showi ng wat er proofi ng; bondi ng and wat erproofing details;
i nsul ated resistance wire; exothernmc weld equi pment and nateri al

SD-07 Certificates

Cat hodic Protection System G

Proof that the materials and equi pnent furnished under this
section conformto the specified requirenents contained in the
ref erenced standards or publications. The label or listing by the
speci fied agency will be acceptabl e evidence of such conpliance.
Services of "Corrosion Expert"; G

Evi dence of qualifications of the "corrosion expert."

a. The "corrosion expert's" nane and qualifications shal
be certified in witing to the Contracting Officer prior to the
start of construction.

b. Certification shall be submitted giving the nane of the
firm the nunmber of years of experience, and a list of not |ess
than five (5) of the firms installations three (3) or nore years
old that have been tested and found satisfactory.

SD-10 Operation and Mai ntenance Data

Cat hodi c Protection System G
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Before final acceptance of the cathodic protection system six
copi es of operating nmanuals outlining the step-by-step procedures
required for system startup, operation, adjustment of current
flow, and shutdown. The manuals shall include the manufacturer's
nane, nodel nunber, service manual, parts list, and brief
description of all equipnment and their basic operating features.
Si x copi es of maintenance nanual, listing routine maintenance
procedures, recomrendation for nmaintenance testing, possible
br eakdowns and repairs, and troubl eshooting guides. The nanual s
shall include single-line diagrans for the systemas install ed;
instructions in maki ng pi pe-to-reference cell and
tank-to-reference cell potential neasurenents and frequency of
noni toring; instructions for dielectric connections, interference
and sacrificial anode bonds; instructions shall include
precautions to ensure safe conditions during repair of pipe or
other metallic systens. The instructions shall be neatly bound
bet ween pernmanent covers and titled "Qperating and Mi ntenance
Instructions." These instructions shall be submitted for the
Contracting Oficer's approval. The instructions shall include
the foll ow ng:

a. As-built draw ngs showi ng the | ocations of the piping,
| ocation of all anodes and test stations, |ocations of al
insulating joints, and structure-to-reference cell potentials as
neasured during the tests required by Paragraph: TESTS AND
MEASUREMENTS, of this section.

b. Recommendati ons for mai ntenance testing, including
instructions in maki ng pi pe-to-reference cell potentia
neasur enents and frequency of testing.

C. Al'l mai ntenance and operating instructions and
nanepl ate data shall be in English

d. Instructions shall include precautions to insure safe
conditions during repair of pipe system

Trai ning Course; G

The proposed Trai ning Course Curriculum (including topics and
dat es of discussion) indicating that all of the itens contained in
t he operating and mai ntenance instructions, as well as
denonstrati ons of routine nmintenance operations, including
testing procedures included in the maintenance instructions, are
to be covered.

1.3 GENERAL REQUI REMENTS

The Contractor shall furnish and install a conplete, operating, sacrificia
anode cathodic protection systemin conplete conpliance with NFPA 70, with
all applicable Federal, State, and |ocal regulations and with ninimm

requi renents of this contract. |In addition to the mnimumrequirenments of
t hese specifications, construction of all hazardous |iquid pipelines,

i ncludi ng fuel pipelines, and associ ated cathodic protection systens shal
be in compliance with 49 CFR 195. The services required include planning,
installation, adjusting and testing of a cathodic protection system using
sacrificial anodes for cathodic protection of the Water and Fire Protection
lines, their connectors and |lines under the slab or floor foundation. The
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cat hodi c protection systemshall include anodes, cables, connectors,
corrosion protection test stations, and any other equipnent required for a
conpl ete operating systemproviding the NACE criteria of protection as
specified. Insulators are required whenever needed to insul ate the pipes
from any other structure.

1.3.1 Services of "Corrosion Expert"

The Contractor shall obtain the services of a "corrosion expert" to
supervi se, inspect, and test the installation and perfornance of the

cat hodic protection system "Corrosion expert" refers to a person, who by
t hor ough know edge of the physical sciences and the principles of

engi neering and mat henmatics, acquired by professional education and rel ated
practical experience, is qualified to engage in the practice of corrosion
control of buried or submerged netallic surfaces. Such a person nust be
accredited or certified by the National Association of Corrosion Engi neers
(NACE) as a NACE Accredited Corrosion Specialist or a NACE certified

Cat hodic Protection (CP) Specialist or be a registered professiona

engi neer who has certification or |licensing that includes education and
experience in corrosion control of buried or subnerged netallic piping and
tank systems, if such certification or licensing includes 5 years
experience in corrosion control on underground netallic surfaces of the
type under this contract. The "corrosion expert" shall nake at |east 3
visits to the project site. The first of these visits shall include
obtaining soil resistivity data, acknow edgi ng the type of pipeline
coatings to be used and reporting to the Contractor the type of cathodic
protection required. Once the subnittals are approved and the materials
delivered, the "corrosion expert" shall revisit the site the ensure the
Contractor understands installation practices and |laying out the
conponents. The third visit shall involve testing the installed cathodic
protection systens and training applicable personnel on proper mmintenance
t echni ques.

1.3.2 Contractor's Modifications

The specified systemis based on a conplete galvanic systemw th nagnesi um
sacrificial anodes. The Contractor nmay nodify the cathodic protection
system after review of the project, site verification, and analysis, if the
proposed nodi fications include the anodes specified and will provide better
overall system performance. The nodifications shall be fully described,
shal | be approved by the Contracting Officer's representative, and shal

neet the following criteria. The proposed systemshall achieve a mni num
pi pe-to-soil "instant off" potential of minus 850 millivolts with reference
to a saturated copper-copper sulfate reference cell on the underground
conponents of the piping or other nmetallic surface or a polarization shift

of 100 millivolts nmore negative relative to baseline structure-to-soi
vol tage potential. The Contractor shall take resistivity neasurenents of
the soil in the vicinity of the pipes and ground bed sites. Based upon the

neasurenents taken, the current and voltage shall be required to produce a
m ni mum of minus 850 mllivolts "instant off" potential between the
structure being tested and the reference cell or a polarization shift of
100 millivolts nore negative relative to baseline structure-to-soil voltage
potential. This potential shall be obtained over 95 percent of the
netallic area. The anode system shall be designed for a life of
twenty-five (25) years of continuous operation

1.3.3 | sol ators

Isolators are required to electrically insulate the indicated pipes from
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any other structure. |Isolators shall be provided.
1.3.4 Anode and Bond Wres

A m ni mum nunber of nagnesi um anodes and test stations is shown in the
contract drawi ngs. For each test station, the netallic conmponents and
structures to be protected shall be nmde electrically continuous. This
shal | be acconplished by installing bond wires between the various
structures. Bonding of existing buried structures nay also be required to
preclude detrinmental stray current effects and safety hazards. Provisions
shall be included to return stray current to its source w thout damaging
structures intercepting the stray current. The electrical isolation of
underground facilities in accordance with acceptabl e industry practice
shal | be included under this section. Al tests shall be wi tnessed by the
Contracting O ficer.

1.3.5 Surge Protection

Approved zinc grounding cells or seal ed weat herproof |ightning arrestor
devices shall be installed across insulated flanges or fittings installed
i n underground piping as indicated on the drawings. The arrestor shall be
gapl ess, self-healing, solid state type. Zinc anode comnposition shal

conformto ASTM B 418, Type Il. Lead wires shall be nunmber 6 AWG copper
wi t h hi gh nol ecul ar wei ght pol yethyl ene (HWAWPE) insul ation. The zinc
groundi ng cells shall not be prepackaged in backfill but shall be installed

as detailed on the drawings. Lightning arrestors or zinc grounding cells
are not required for insulated flanges on nmetallic components used on
nonmetal i c piping systens.

1.3.6 Sunmary of Services Required

The scope of services shall include, but shall not be limted to, the
fol |l owi ng:

a. Cat hodi ¢ Protection Systens.

b. System testing.

C. Casi ng corrosion control

d. Interference testing.

e. Trai ni ng.

f. Operating and mai nt enance manual

g. I nsul ator testing and bonding testing.

h. Coating and holiday testing shall be submitted within 45 days of
notice to proceed.

1.3.7 Nonmet al i c Pi pe System

In the event pipe other than netallic pipe is approved and used in lieu of
netallic pipe, all netallic components of this pipe systemshall be
protected with cathodic protection. Detailed drawi ngs of cathodic
protection for each component shall be submitted to the Contracting Oficer
for approval within 45 days after date of receipt of notice to proceed, and
bef ore comencenent of any work.
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1.3.7.1 Coati ngs

Coatings for metallic components shall be as required for nmetallic
fittings. Protective covering (coating and taping) shall be conpleted and
tested on each netallic component (such as valves, hydrants and fittings).
This covering shall be as required for underground netallic pipe. Each
test shall be witnessed by the Contracting Oficer. Coatings shall be

sel ected, applied, and inspected in accordance with NACE RP0190 and as
specified in these specifications. The use of nonmetallic pipe does not
change other requirenents of the specifications. Any deviations due to the
use of nonnetallic pipe shall be submtted for approval.

1.3.7.2 Tracer Wre

VWhen a nonmetallic pipe line is used to extend or add to an existing
metallic line, an insulated No. 8 AWG copper wire shall be thermt-wel ded
to the existing netallic Iine and run the length of the new nonnetallic
line. This wire shall be used as a |locator tracer wire and to maintain
continuity to any future extensions of the pipe line.

1.3.8 Tests of Conponents

A mnimmof two (2) tests shall be made at each nmetallic conponent in the
pi ping system One (1) neasurenent shall be nmade directly over the anodes
and the other test shall be over the outer edge of the conponent, but at
the farthest point fromthe anodes. Structure and pipes shall be shown
with the cathodic protection equipnent. Al conponents of the cathodic
protection systemshall be shown on drawi ngs, showi ng their relationship to
the protected structure or conponent. A narrative shall describe how the
cathodic protection systemwi |l work and provide testing at each conponent.
Conponents requiring cathodic protection shall include but not be limted
to the follow ng:

a. Pi pes under the floor slab or foundations.

b. Pl V.

C. Shut of f val ves.

d. Metal I'i c pipe extended from aboveground | ocati ons.
e. Each connector or change-of-direction device.

f. Any netal lic pipe component or section

g. Backf | ow prevent or

1.3.9 Dr awi ngs
Det ai | ed drawi ngs shall be provided showi ng | ocation of anodes, insul ated
fittings, test stations, permanent reference cells, and bonding. Locations
shall be referenced to two (2) permanent facilities or mark points.

1.3.10 El ectrical Potential Measurements
For steel piping, all potential tests shall be nade at a m ni mum of 250f oot

intervals witnessed by the Contracting Officer. Subnittals shall identify
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test locations on separate drawi ng, showing all netal to be protected and
all cathodic protection equipnent. Test points equi prent and protected
metal shall be easily distinguished and identified.

1.3.11 Achi evenent of Criteria for Protection

Al'l conductors, unless otherw se shown, shall be routed to or through the
test stations. Each system provided shall achi eve a ni ni mum pi pe-t o- soi
"instant off" potential of mnus 850 mllivolt potentials with reference to
a saturated copper-copper-sulfate reference cell on all underground
conponents of the piping or a polarization shift of 100 mllivolts nore
negative relative to baseline structure-to-soil voltage potential. Based
upon t he nmeasurenments taken, the current and voltage of the anodes shoul d
be adjusted as required to produce a mnimumof mnus 850 mllivolts
"instant off" potential between the structure being tested and the
reference cell, or a polarization shift of 100 nmillivolts nore negative
relative to baseline structure-to-soil voltage potential. This potentia
shoul d be obtained over 95 percent of the netallic area. This nust be
achieved without the "instant off" potential exceeding 1150 mllivolts.
Testing will be witnessed by the Contracting Officer. Additional anodes
shal |l be provided by the Contractor if required to achi eve the m nus 850
mllivolts "instant off," or a polarization shift of 100 mllivolts nore
negative relative to baseline structure-to-soil voltage potential .

Al t hough acceptance criteria of the cathodic protection systens are defined
in NACE RP0169, for this project the "instant off" potential of mnus 850
mllivolts, or a polarization shift of 100 mllivolts nore negative
relative to baseline structure-to-soil voltage potential is the only
acceptable criteria.

1.3.12 Metal Ii ¢ Conmponents and Typical s

a. Metal lic conmponents: As a mininum each netallic conponent
shall be protected with two (2) nagnesi um anodes. This nunmber of anodes is
required to achieve mnus 850 mllivolts "instant off" potential on the
metallic area, or a polarization shift of 100 millivolts nore negative
relative to baseline structure-to-soil voltage potential and at the sane
time not provide overvoltage above 1150 mllivolts "instant off." As a

m ni mum the nagnesi um anode unpackaged wei ght shall be 9 pounds. The
magnesi um anodes shall be | ocated on each side of the netallic conponent
and routed through a test station.

b. Fire Hydrants: Fire hydrant pipe conponents shall have a
m ni mum of two (2) anodes. These nagnesi um anodes shall have an unpackaged
wei ght of 9 pounds.

C. Pi pe Under Concrete Slab: Pipe under concrete slab shall have a
m ni mum of 3 nmagnesi um anodes. These magnesi um anodes shall have an
unpackaged wei ght of 9 pounds. Pipe under concrete slab shall have 1
per manent reference el ectrodes | ocated where the pipe enters the concrete
slab. Al conductors shall be routed to a test station

d. Val ves: Each val ve shall be protected with 2 magnesi um anodes.
The magnesi um anode shall have an unpackaged wei ght of 9 pounds.

e. Metal Ii c Pipe Conponent or Section: Each section or individua
joint of nmetallic pipe shall be protected with 3 nmagnesi um anodes. The
magnesi um anodes shall have an unpackaged wei ght of 9 pounds.

f. Connectors or Change-of-Direction Devices: Each
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change-of -direction device shall be protected with 2 magnesi um anodes. The
magnesi um anode shall have an unpackaged wei ght of 9 pounds.

1.3.13 Met al I'i ¢ Component Coati ng

Coatings for netallic conmponents shall be as required for netallic fittings
as indicated. This will include fire hydrants, T's, elbows, valves, etc.
Coatings shall be selected, applied, and inspected in accordance with NACE
RP0190 and as specified in these specifications.

PART 2 PRODUCTS
2.1 MAGNESI UM ANCDES

The m ni mum anode requirenments are shown on the Contract Drawi ngs. See
Par agr aph METALLI C COVPONENTS AND TYPI CALS for additional anodes under sl ab.

2.1.1 Anode Conposition

Anodes shal |l be of high-potential nagnesium alloy, nade of primary
magnesi um obt ai ned from sea water or brine, and not nade from scrap netal .
Magnesi um anodes shall conformto ASTM B 843 and to the follow ng anal ysis
(in percents) otherw se indicated:

Al um num  max. 0. 010

Manganese, nax. 0.50 to 1.30

Zinc 0. 05

Silicon, nmax. 0. 05

Copper, max. 0. 02

Ni ckel , nmax. 0. 001

[ ron, Max. 0.03

Q her inpurities, max. 0.05 each or 0.3 nax. tota
Magnesi um Remai nder

The Contractor shall furnish, upon request, spectrographic analysis on
sanpl es fromeach heat or batch of anodes used on this project.

2.1.2 Di nensi ons and Wi ghts
Di mensi ons and wei ghts of anodes shall be approxinmately as foll ows:
TYPI CAL MAGNESI UM ANCDE SI ZE
(Cross sections may be round, square, or D shaped)

NOM NAL  CGRCSS

NOM NAL APPROX. W | b PACKAGED NOM NAL PACKAGE
WT. LBS. SIZE (IN) I N BACKFI LL DI MENSI ONS (I N)
3 3X3X5 8 5-1/4 X 5-1/4 X 8
5 3 X3 X8 13 5-1/4 X 5-1/4 X 11-1/4
9 3 X3 X 14 27 5-1/4 X 20
12 4 X 4 X 12 32 7-1/2 X 18
17 4 X 4 X 17 45 7-1/2 X 24
32 5 X5 X 20-1/2 68 8-1/2 X 28
50 7 X7 X 16 100 10 X 24

2.1.3 Packaged Anodes

SECTI ON 13110 Page 9



F-22 FLI GHT KI TCHEN, LAFB, VA 27803K
MJUHJ033004

Anodes shall be provided in packaged formw th the anode surrounded by

speci al | y-prepared qui ck-wetting backfill and contained in a water
permeabl e cl oth or paper sack. Anodes shall be centered by neans of
spacers in the backfill material. The backfill material shall have the

foll owi ng conposition, unless otherw se indicated:

Mat eri al Approxi mat e Percent by Wi ght
Gypsum 75
Bentonite 20
Sodi um Sul phat e 5
Tot al 100

2.1. 4 Connecting Wre

Wres shall consist of solid or stranded copper wire with RHW USE or
pol yet hyl ene i nsul ation

2.1.4.1 Wre Requirements

Wre shall be No. 12 AWG solid copper wire, not |less than 5 feet | ong,
unspliced, conplying with NFPA 70, Type THHN THWN i nsul ati on. Connecti ng
wi res for magnesi um anodes shall be factory installed with the place or
enmergence fromthe anode in a cavity sealed flush with a dielectric sealing
conpound.

2.1.4.2 Anode Header Cabl e

Cabl e for anode header and distribution shall be No. 8 AW stranded copper
wire with type CP high nol ecul ar wei ght polyethylene, 7/64 inch thick
i nsul ation, 600-volt rating, in accordance with NEMA WC 5.

2.2 M SCELLANEQUS NMATERI ALS
2.2.1 El ectrical Wre

Wre shall be No. 8 AWs stranded copper wire with NFPA 70, Type

Pol yet hyl ene insul ation. Polyethylene insulation shall conmply with the
requi renents of ASTM D 1248 and shall be of the follow ng types, classes,
and grades:

Hi gh- nol ecul ar wei ght pol yethyl ene shall be Type I, Cass C, Grade ES5.
Hi gh-density pol yethyl ene shall be Type IIl, Cass C, G ade E3
2.2.1.1 Wre Splicing

Connecting wire splicing shall be nade with copper conpression connectors
or exothermc welds, follow ng instructions of the manufacturer. Single
split-bolt connections shall not be used. Sheaths for encapsul ating
electrical wire splices to be buried underground shall fit the insul ated
wires entering the spliced joints and epoxy potting conpound shall be as
specified below. An electrical tape wap used for covering the splice wll
consi st of two layers of rubber tape, covered by two |ayers of vinyl tape.

2.2.1.2 Test Wres
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Test wires shall be AWG No. 12 stranded copper wire with NFPA 70, Type
THHN THWN or RHW or pol yet hyl ene i nsul ation

2.2.2 Condui t

Ri gi d gal vani zed steel conduit and accessories shall conformto UL 6. Non
nmetallic conduit shall conformto NEVA TC 2

2.2.3 Test Boxes and Juncti ons Boxes
Boxes shall be outdoor type conforming to UL 514A.
2.2. 4 Joint, Patch, Seal, and Repair Coating

Sealing and dielectric conpound shall be a black, rubber based conpound
that is soft, permanently pliable, tacky, noldable, and unbacked. Conpound
shal |l be applied as recomended by the manufacturer, but not |ess than

1/ 2-inch thick. Coati ng conpound shall be col d-applied coal -tar base
mastic. Pressure-sensitive vinyl plastic electrical tape shall conformto
UL 510.

2.2.5 Backfill Shields

Shi el ds shal | consist of approved pipeline w apping or
fiberglass-reinforced, coal-tar inpregnated tape, or plastic weld caps,
specifically made for the purpose and installed in accordance with the
manuf acturer's reconmendati ons.

2.2.6 Epoxy Potting Conpound

Conpound for encapsulating electrical wire splices to be buried underground
shall be a two package system nade for the purpose.

2.2.7 Test Stations

Stations shall be of the flush-curb-box type and shall be the standard
product of a recogni zed manufacturer. Test stations shall be conplete with
an insulated term nal block having the required nunber of terminals. The
test station shall be provided with a | ockable cover and shall have an
enbossed | egend, "C.P. Test." A m nimum nunber of test stations shall be
provi ded as indicated on the contract drawi ngs. A mnimmof five (5)
termnals shall be provided in each test station. A mninmmof two (2)

| eads are required to the netallic pipe fromeach test station. O her
conductors shall be provided for each anode, other foreign pipe, and
reference cells as required. Test stations may be constructed of
nonnmetallic materials. However, if nonnetallic materials are utilized, as
a mnimm the materials shall be resistant to danage from ul traviol et

radi ati on, contain good color retention qualities, contain high strength
qualities, and be resistant to accidental or vandalistic inmpacts that m ght
be nornmally encountered in the environment for which they are to be
installed. The test stations shall be listed for the particular
application for which they are to be utilized.

2.2.8 Joint and Continuity Bonds
Bonds shall be provided across all joints in the netallic water |ines,
across any electrically discontinuous connections and all other pipes and

structures with other than wel ded or threaded joints that are included in
this cathodic protection system Unless otherwi se specified in the
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speci fications, bonds between structures and across joints in pipe with

ot her than wel ded or threaded joints shall be No. 8 AWs stranded copper
cable with polyethylene insulation. Bonds between structures shall contain
sufficient slack for any anticipated nmovenent between structures. Bonds
across pipe joints shall contain a mnimumof 4 inches of slack to all ow
for pipe noverment and soil stress. Bonds shall be attached by exothermc
wel ding. Exothermic weld areas shall be insulated with coating conpound
and approved, and w tnessed by the Contracting O ficer. Continuity bonds
shall be installed as necessary to reduce stray current interference.

Addi tional joint bondings shall be acconplished by the Contractor where the
necessity is discovered during construction or testing or where the
Contracting Oficer's representative directs that such bondi ng be done.
Joi nt bonding shall include all associated excavation and backfilling.
There shall be a minimumof two (2) continuity bonds between each structure
and other than welded or threaded joints. The Contractor shall test for
electrical continuity across all joints with other than wel ded or threaded
joints and across all nmetallic portions or components. The Contractor shal
provi de bonding as required and as specified above until electrica
continuity is achieved. Bonding test data shall be submtted for approval.

2.2.9 El ectrical |solation of Structures

As a minimum isolating flanges or unions shall be provided at the
foll owi ng | ocations:

a. Connection of new netallic piping or conponents to existing
pi pi ng.
b. Pressure piping under floor slab to a buil ding.
I solation shall be provided at nmetallic connection of all lines to existing

system and where connecting to a building. Additionally, isolation shal
be provi ded between water |ine and foreign pipes that cross the new |ines
within 10 feet. Isolation fittings, including isolating flanges and
couplings, shall be installed aboveground or in a concrete pit.

2.2.9.1 I nsul ating Joint Testing

A Model 601 |nsul ati on Checker, as manufactured by "Gas El ectronics”, or an
approved equal, shall be used for insulating joint (flange) electrica
t esti ng.

2.2.10 Under ground Structure Coating

This coating specification shall take precedence over any other project
speci fication and draw ng notes, whether stated or inplied, and shall also
apply to the pipeline or tank supplier. No variance in coating quality
shal |l be allowed by the Contractor or Base Construction Representative

wi thout the witten consent of the designer. All underground netallic

pi pel i nes and tanks to be cathodically protected shall be afforded a good
quality factory-applied coating. This includes all carbon steel, cast-iron
and ductile-iron pipelines or vessels. Coatings shall be selected,
applied, and inspected in accordance with NACE RP0190 and as specified. |If
non-nmetallic pipelines are installed, all metallic fittings on pipe
sections shall be coated in accordance with this specification section

a. The nom nal thickness of the netallic pipe joint or other
conponent coating shall be 16 mls, plus or mnus 5 percent.
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b. Pi pe and joint coating for factory applied or field repair
material shall be applied as recomended by the manufacturer and shall be
one of the follow ng:

(1) Conti nuously extruded pol yet hyl ene and adhesi ve coati ng
system

(2) Pol yvi nyl chl oride pressure-sensitive adhesive tape.

(3) Hi gh density pol yet hyl ene/ bi t um nous rubber compound tape.

(4) Butyl rubber tape.

(5) Coal tar epoxy.

2.2.10.1 Field Joints

Al field joints shall be coated with nmaterials conpatible with the

pi pel i ne coating conmpound. The joint coating material shall be applied to
an equal thickness as the pipeline coating. Unbonded coatings shall not be
used on these buried netallic components. This includes the elimnation of
al I unbonded pol yner waps or tubes. Once the pipeline or vessel is set in
the trench, an inspection of the coating shall be conducted. This

i nspection shall include electrical holiday detection. Any damaged areas
of the coating shall be properly repaired. The Contracting O ficer shal

be asked to witness inspection of the coating and testing using a holiday
det ect or.

2.2.10.2 I nspection of Pipe Coatings

Any damage to the protective covering during transit and handling shall be
repaired before installation. After field coating and w appi ng has been
applied, the entire pipe shall be inspected by an electric holiday detector
with inpressed current in accordance with NACE RP0188 using a full-ring,
spring-type coil electrode. The holiday detector shall be equipped with a
bell, buzzer, or other type of audible signal which sounds when a holiday
is detected. Al holidays in the protective covering shall be repaired

i medi ately upon detection. GOccasional checks of holiday detector
potential will be nade by the Contracting Oficer's representative to
determ ne suitability of the detector. Al |abor, materials, and equi prent
necessary for conducting the inspection shall be furnished by the
Contractor.

a. Protective covering for aboveground piping system Finish
pai nting shall conformto the applicable paragraph of SECTION: 09900,
PAI NTI NG, GENERAL, and as foll ows:

b. Ferrous surfaces: Shop-prinmed surfaces shall be touched-up with
ferrous metal prinmer. Surfaces that have not been shop-prinmed shall be
sol vent -cl eaned. Surfaces that contain | oose rust, |loose m!l scale, and
ot her foreign substances shall be mechanically-cl eaned by power
Wi re-brushing and prined with ferrous netal priner. Primed surface shal
be finished with two (2) coats of exterior oil paint and vinyl paint.
Coating for each entire piping service shall be an approved pipe |line
wr appi ng having a m ni mum coati ng resi stance of 50,000 Chms per square foot.

2.2.11 El ectrical Connecti ons
El ectrical connections shall be done as foll ows:
a. Exot herm ¢ wel ds shall be "Cal dwel d", " Burndy", "Thernmowel d* or

an approved equal. Use of this material shall be in strict accordance with
t he manufacturer's recomendati ons.
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b. El ectrical -shiel ded arc welds shall be approved for use on stee
pi pe by shop drawi ng submittal action

C. Brazing shall be as specified in Paragraph: LEAD WRE
CONNECTI ONS

.2.12 El ectrical Tape

Pressure-sensitive vinyl plastic electrical tape shall conformto UL 510.

.2.13 Per manent Ref erence El ectrodes

Per manent reference el ectrodes shall be Cu-CuS04 el ectrodes suitable for
direct burial. Electrodes shall be guaranteed by the supplier for 15
years' service in the environnent in which they shall be placed.

El ectrodes shall be installed directly beneath pipe, or metallic conponent.

.2.14 Casi ng

VWere a pipeline is installed in a casing under a roadway or railway, the
pi peline shall be electrically insulated fromthe casing, and the annul ar
space sealed and filled with an approved corrosion inhibiting product

agai nst incursion of water.

PART 3 EXECUTI ON

3.

3.

1 CRI TERI A OF PROTECTI ON

Acceptance criteria for determ ning the adequacy of protection on a buried
underground netallic conponent shall be in accordance with NACE RP0169 and
as specified bel ow

1.1 Iron and Stee

The foll owing nethod (b) shall be used for testing cathodic protection
voltages. |If nore than one nmethod is required, nmethod (a) shall be used.

a. A negative voltage of at least mnus 850 mllivolts as neasured
bet ween t he under ground conponent and a saturated copper-copper sul phate
reference el ectrode connecting the earth (electrolyte) directly over the
under ground conponent. Determ nation of this voltage shall be nmade with
the cathodic protection systemin operation. Voltage drops shall be
considered for valid interpretation of this voltage neasurenent. A mninum
of minus 850 millivolts "instant off" potential between the underground
conponent being tested and the reference cell shall be achieved over 95
percent of the area of the structure. Adequate nunmber of measurenents
shal | be obtained over the entire structure, pipe, tank, or other netallic
conponent to verify and record achi evenent of minus 850 mllivolts "instant

off." This potential shall be obtained over 95 percent of the tota
metallic area without the "instant off" potential exceeding 1200 millivolts.
b. A m ni mum pol ari zati on voltage shift of 100 mllivolts as

neasur ed between the underground conponent and a saturated copper-copper

sul phate reference el ectrode contacting the earth directly over the

under ground conponent. This polarization voltage shift shall be determ ned
by interrupting the protective current and measuring the pol arization
decay. Wen the protective current is interrupted, an i medi ate voltage
shift will occur. The voltage reading, after the inmediate shift, shall be

SECTI ON 13110 Page 14



F-22 FLI GHT KI TCHEN, LAFB, VA 27803K
MJUHJ033004

used as the base reading fromwhich to neasure polarization decay.
Measur enents achieving 100 millivolts decay shall be nade over 95 percent
of the netallic surface being protected.

C. For any netallic component, a mninum of four (4) neasurenents
shal | be nade using subparagraph (a), above, and achieving the "instant
of f" potential of mnus 850 millivolts or a polarization shift of 100
mllivolts nore negative relative to baseline structure-to-soil voltage
potential. Two (2) neasurenments shall be nmade over the anodes and two (2)
nmeasurenents shall be made at different |ocations near the conmponent and
farthest away fromthe anode.

3.2 ANODE STORAGE AND | NSTALLATI ON
3.2.1 Anode Storage

Storage area for magnesi um anodes wi Il be designated by the Contracting
Oficer. |If anodes are not stored in a building, tarps or simlar
protection should be used to protect anodes fromincl emrent weat her
Packaged anodes, danmged as a result of inproper handling or being exposed
to rain, shall be resacked by the Contractor and the required backfil
added.

3.2.2 Anode Install ation

Unl ess ot herwi se authorized, installation shall not proceed wi thout the
presence of the Contracting Officer. Anodes of the size specified shall be
installed to the depth indicated and at the |ocations shown. Locations my
be changed to clear obstructions with the approval of the Contracting
Oficer. Anodes shall be installed in sufficient nunber and of the
required type, size, and spacing to obtain a uniformcurrent distribution
over the surface of the structure. The anode system shall be designed for
alife of 25 years of continuous operation. Anodes shall be installed as
indicated in a dry condition after any plastic or waterproof protective
covering has been conpletely renmoved fromthe water permneable, permanent
contai ner housing the anode netal. The anode connecting wire shall not be
used for lowering the anode into the hole. The annul ar space around the
anode shall be backfilled with fine earth in 6 inch |layers and each | ayer
shal |l be hand tanped. Care nmust be exercised not to strike the anode or
connecting wire with the tanper. Approximately 5 gallons of water shal

be applied to each filled hole after anode backfilling and tanpi ng has been
conpleted to a point about 6 inches above the anode. After the water has
been absorbed by the earth, backfilling shall be conpleted to the ground

surface | evel.
3.2.2.1 Si ngl e Anodes

Si ngl e anodes, spaced as shown, shall be connected through a test station
to the pipeline, allow ng adequate slack in the connecting wire to
conpensate for noverment during backfill operation

3.2.2.2 Groups of Anodes

Groups of anodes, in quantity and | ocati on shown, shall be connected to an
anode header cable. The anode header cable shall make contact with the
structure to be protected only through a test station. Anode |ead
connection to the anode header cable shall be nade by an approved crinp
connector or exothernmic weld and splice nold kit with appropriate potting
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conpound.
3.2.2.3 Wl di ng Met hods

Connections to ferrous pipe and nmetallic fittings shall be nade by
exothernic wel d nethods manufactured for the type of pipe or fittings
supplied. Electric arc welded connections and ot her types of wel ded
connections to ferrous pipe and structures shall be approved before use.

3.2.3 Anode Pl acenent - Genera

Packaged anodes shall be installed conpletely dry, and shall be | owered
into holes by rope sling or by grasping the cloth gather. The anode |ead
wire shall not be used in |owering the anodes. The hol e shall be backfilled
with fine soil in 6 inch |layers and each | ayer shall be hand-tanped around
t he anode. Care nust be exercised not to strike the anode or lead wire
with the tanper. If inmediate testing is to be performed, water shall be

added only after backfilling and tanping has been conpleted to a point 6
i nches above the anode. Approxinately 2 gallons of water nmay be poured
into the hole. After the water has been absorbed by the soil, backfilling

and tanmping may be conpleted to the top of the hole. Anodes shall be
installed as specified or shown. In the event a rock strata is encountered
prior to achieving specified augered-hol e depth, anodes may be installed
hori zontally to a depth at |east as deep as the bottomof the pipe, with

t he approval of the Contracting Oficer

3.2.4 Under ground Pi pel i ne

Anodes shall be installed at a mnimumof 3 feet and a nmaxi num of 10 feet
fromthe Iine to be protected.

3.2.5 Installation Details

Details shall conformto the requirenents of this specification. Details
shown on the drawi ngs are indicative of the general type of materia
required, and are not intended to restrict selection to material of any
particul ar manufacturer.

3.2.6 Lead Wre Connections
3.2.6.1 Under ground Pipeline (Metallic)

To facilitate periodic electrical nmeasurenents during the life of the
sacrificial anode systemand to reduce the output current of the anodes, if
required, all anode |lead wires shall be connected to a test station and
buried a mninum of 24 inches in depth. The cable shall be No. 12 AWG
stranded copper, polyethylene, THHV THWN or RHW USE i nsul ated cable. The
cabl e shall nake contact with the structure only through a test station
Resi stance wire shall be installed between the cable and the pipe cable, in
the test station, to reduce the current output, if required. Anode
connections, except in the test station, shall be made with exothermc
wel di ng process, and shall be insulated by nmeans of at |east three (3)

| ayers of electrical tape; and all |lead wire connections shall be installed
in a noistureproof splice nold kit and filled with epoxy resin. Lead

W re-to-structure connections shall be acconplished by an exothermc
wel di ng process. Al welds shall be in accordance with the nanufacturer's
recomendati ons. A backfill shield filled with a pipeline mastic seal ant
or material conpatible with the coating shall be placed over the weld
connection and shall be of such diameter as to cover the exposed netal
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adequatel y.
3.2.7 Locati on of Test Stations

Test stations shall be of the type and |l ocation shown and shall be curb box
nounted. Buried insulating joints shall be provided with test wire
connections brought to a test station. Test stations shall be nounted
directly over the pipe or fitting, unless otherwi se shown on the Contract
Dr awi ngs.

3.2.8 Under ground Pi pe Joi nt Bonds

Under ground pi pe having ot her than wel ded or threaded coupling joints shal
be made el ectrically continuous by neans of a bonding connection installed
across the joint.

3.3 ELECTRI CAL | SOLATI ON OF STRUCTURES
3.3.1 I solation Joints and Fittings

Isolating fittings, including main line isolating flanges and couplings,
shall be installed aboveground, or w thin manhol es, wherever possible.
VWere isolating joints must be covered with soil, they shall be fitted with
a paper joint cover specifically manufactured for covering the particular
joint, and the space within the cover filled with hot coal -tar enanel.
Isolating fittings in lines entering buildings shall be |ocated at |east

12 inches above grade of floor |evel, when possible. Isolating joints
shall be provided with grounding cells to protect against over-voltage
surges or approved surge protection devices. The cells shall provide a | ow
resi stance across isolating joint wthout excessive |oss of cathodic
current.

3.4 TRENCHI NG AND BACKFI LLI NG

Trenching and backfilling shall be in accordance with Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TY SYSTEMS.

3.5 TESTS AND MEASUREMENTS

3.5.1 Basel i ne Potentials

Each test and neasurenent will be w tnessed by the Contracting Oficer
The Contractor shall notify the Contracting Officer a mninumof five (5)
wor ki ng days prior to each test. After backfill of the underground

metal i c component and anodes is conpl eted, but before the anodes are
connected to the underground component, the static potential-to-soil of the
conponent shall be measured. The |ocations of these neasurenents shall be
identical to the locations specified for component to-reference el ectrode
potential neasurements. The initial nmeasurenents shall be recorded.

3.5.2 I sol ati on Testing
Bef ore the anode systemis connected to the underground component, an
isolation test shall be nmade at each isolating joint or fitting. This test
shal | denonstrate that no netallic contact, or short circuit exists between
the two isolated sections of the pipe. Any isolating fittings installed
and found to be defective shall be reported to the Contracting O ficer.

3.5.2.1 | nsul ati on Checker
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A Model 601 insulation checker, as manufactured by "Gas El ectronics”, or an
approved equal, using the continuity check circuit, shall conformto the
manuf acturer's operating instructions. Test shall be wi tnessed by the
Contracting Officer. An isolating joint that is good will read full scale
on the neter. |If an isolating joint is shorted, the neter pointer will be
defl ected or near zero on the neter scale. Location of the fault shall be
determ ned fromthe instructions, and the joint shall be repaired. |If an
isolating joint is located inside a vault, the pipe shall be sleeved with

i nsul ator when entering and | eaving the vault.

3.5.2.2 Cat hodi ¢ Protection Mter

A Model HD110 mul ti meter, as nanufactured by Beckman, a Model 77

mul tineter, as manufactured by Fluke, a nodel DM 383 multinmeter, as

manuf actured by UElI or an approved equal, using the continuity check
circuit, shall be used for isolating joint (flange) electrical testing.
This test shall be performed in addition to the Mddel 601 insulation
checker. Continuity is checked across the isolation joint after the test
lead wire is shorted together and the nmeter adjusted to scale. A
full-scale deflection indicates the systemis shorted at sonme | ocation
The Model 601 verifies that the particular insulation under test is good
and the Mddel HD110/ Mbdel 77/ Model DM 383 verifies that the systemis
isolated. |If the systemis shorted, further testing shall be performed to
isolate the location of the short.

3.5.3 Anode Qut put

As the anodes or groups of anodes are connected to the underground
conponent, current output shall be neasured with an approved cl anp-on
mlliameter, calibrated shunt with a suitable mllivoltneter or
multineter, or a low resistance ameter. (O the three methods, the

| owresi stance amreter is the | east desirable and nost inaccurate. The
clanmp-on mllianmeter is the nost accurate.) The valves obtained and the
date, time, and location shall be recorded.

3.5.4 Ref erence El ectrode Potential Measurenents

Upon conpletion of the installation and with the entire cathodic protection
systemin operation, electrode potential measurenents shall be made using a
copper - copper sul phate reference el ectrode and a potentioneter-voltneter,

or a direct-current voltrmeter having an internal resistance (sensitivity)
of not less than 10 negohns per volt and a full scale of 10 volts. The

| ocati ons of these measurenents shall be identical to the |ocations used
for baseline potentials. The values obtained and the date, time, and

| ocations of neasurenents shall be recorded. No |ess than eight (8)
nmeasurenents shall be made over any length of line or component.

Addi ti onal neasurenents shall be nade at each distribution service riser
with the reference el ectrode placed directly over the service line.

3.5.5 Location of Measurenents

3.5.5.1 Pi pi ng or Conduit
For coated piping or conduit, measurenents shall be taken fromthe
reference el ectrode located in contact with the earth, directly over the
pi pe. Connection to the pipe shall be nade at service risers, valves, test

| eads, or by other means suitable for test purposes. Pipe-to-soi
potential neasurements shall be made at intervals not exceeding 50 feet.
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The Contractor nmmy use a continuous pipe-to-soil potential profile in lieu
of 5 foot interval pipe-to-soil potential neasurenents. For netallic

pi pi ng, additional measurenents shall be nade at each distribution service
riser, with the reference electrode placed directly over the service line
adjacent to the riser. Potentials shall be plotted versus distance to an
approved scale. Locations where potentials do not neet or exceed the
criteria shall be identified and reported to the Contracting Officer's
representative.

3.5.5.2 Casing Tests

Before final acceptance of the installation, the electrical separation of
carrier pipe fromcasings shall be tested and any short circuits corrected.

3.5.5.3 Hol i day Test

Any damage to the protective covering during transit and handling shall be
repaired before installation. After field-coating and w appi ng has been
applied, the entire pipe shall be inspected by an electric holiday detector
with inpressed current in accordance with NACE RP0188 using a full-ring,
spring-type coil electrode. The holiday detector shall be equipped with a

bell, buzzer, or other type of audible signal which sounds when a holiday
is detected. Holidays in the protective covering shall be repaired upon
detection. CQccasional checks of holiday detector potential will be nade by

the Contracting Officer to determne suitability of the detector. Labor
materi al s, and equi pnent necessary for conducting the inspection shall be
furni shed by the Contractor. The coating systemshall be inspected for
hol es, voids, cracks, and other damage during installation

3.5.5.4 Recordi ng Measurenents

Al pipe-to-soil potential measurenents, including initial potentials where
requi red, shall be recorded. The Contractor shall |ocate, correct and
report to the Contracting Oficer any short circuits to foreign pipes
encount ered during checkout of the installed cathodic protection system

Pi pe-to-soil potential neasurenments shall be taken on as nany pipes as
necessary to determ ne the extent of protection or to |locate short-circuits.

3.6 TRAI' NI NG COURSE

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consi st
of a total of 4 hours of nornal working tinme and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
field instructions shall cover all of the itens contained in the operating
and mai ntenance instructions, as well as denonstrations of routine

mai nt enance operations, including testing procedures included in the

mai nt enance instructions. At |least 14 days prior to date of proposed
conduction of the training course, the training course curriculumshall be
subm tted for approval, along with the proposed training date. Training
shal | consist of denonstration of test equipment, providing forns for test
data and the tol erances which indicate that the system worKks.

3.7  CLEANUP
The Contractor shall be responsible for cleanup of the construction site.
Al'l paper bags, wire clippings, etc., shall be disposed of as directed.

Paper bags, wire clippings and other waste shall not be put in bell holes
or anodes excavati on.
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3.8 M SCELLANEQUS | NSTALLATI ON AND TESTI NG
3.8.1 Coat i ngs

Al'l aboveground pipeline shall be coated as indicated or as approved. The
coating shall have a mninumthickness of 7 ml. The pipeline coating
shall be in accordance with all applicable Federal, State, and |oca
regul ati ons.

3.8.2 Excavati on

In the event rock is encountered in providing the required depth for

anodes, the Contractor shall determne an alternate approved |ocation and,
if the depth is still not provided, an alternate plan shall be subnmitted to
the Contracting Officer. Alternate techniques and depths nust be approved
prior to inplementation.

3.9 SPARE PARTS

After approval of shop drawi ngs, and not later than three (3) nmonths prior
to the date of beneficial occupancy, the Contractor shall furnish spare
parts data for each different itemof material and equi pment specified.
The data shall include a conplete |list of parts, special tools, and
supplies, with current unit prices and source of supply. |In addition, the
Contractor shall supply information for material and equi prent repl acenent
for all other conponents of the conplete system including anodes, cabl es,
splice kits and connectors, corrosion test stations, and any other
conponents not |isted above. The Contractor shall furnish a reference cel
on areel with 350 feet of conductor, along with other accessories, and a
digital voltneter that can be used in the nmmintenance of this cathodic
protection system Use of this equi pnment shall be denponstrated in actua
tests during the training course, which shall include a description of the
t he equi pnent and measurenent of the pipe-to-soil potential, rainfall, and
gas conpany vol t ages.

3.10 SEEDI NG

Seedi ng shall be done by the Contractor, as directed, in all unsurfaced
| ocations disturbed by this construction. |In areas where grass cover
exists, it is possible that sod can be carefully renoved, watered, and
stored during construction operations, and replaced after the operations
are conpleted since it is estimted that no section of pipeline should
remai n uncovered for nore than two (2) days. The use of sod in lieu of
seedi ng shall require approval by the Contracting Oficer

3.11 SYSTEM TESTI NG

The Contractor shall submt a report including potential neasurenments taken
at adequately-close intervals to establish that mnus 850 mllivolts
potential, "instant-off" potential, or a polarization shift of 100
mllivolts nmore negative relative to baseline structure-to-soil voltage
potential is provided, and that the cathodic protection is not providing
interference to other foreign pipes causing damage to paint or pipes. The
report shall provide a narrative describing how the criteria of protection
is achi eved wi thout damagi ng ot her pipe or structures in the area.

3.12 CLEARI NG OF TREES AND UNDERBRUSH
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In the areas of the anode beds, all trees and underbrush shall be cleared
and grubbed to the limts shown or indicated.

-- End of Section --
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SECTI ON 15995

COWM SSI ONI NG OF HVAC SYSTEMS
04/ 01

PART 1 GENERAL

1

1

1 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Conmi ssi oni ng Team G

Li st of team nenbers who will represent the Contractor in the
pre-conm ssi oni ng checks and functional performance testing, at
| east 2 weeks prior to the start of pre-comm ssioning checks.
Proposed revision to the list, prior to the start of the inpacted
wor k.

Test Procedures; G

Det ai | ed procedures for pre-comi ssioning checks and functiona
performance tests, at |least 4 weeks prior to the start of
pre-conmm ssi oni hg checks.

Test Schedul e; G

Schedul e for pre-comi ssioning checks and functional perfornance
tests, at least 2 weeks prior to the start of pre-comm ssioning
checks.

SD-06 Test Reports
Test Reports; G

Conpl et ed pre-comm ssioni ng checklists and functiona
performance test checklists organized by system and by subsystem
and subnitted as one package. The results of failed tests shal
be included along with a description of the corrective action
t aken.

2 SEQUENCI NG AND SCHEDULI NG

The work described in this Section shall begin only after all work required
in related Sections, including Section 15951 DI RECT DI d TAL CONTROL FOR
HVAC and Section 15990 TESTI NG ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS,
has been successfully conpleted, and all test and inspection reports and
operation and mai nt enance manual s required in these Sections have been
subm tted and approved. Seisnic details shall be in accordance with Section
15070 SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT as i ndi cat ed.
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PART 2 PRODUCTS  (Not Applicabl e)

PART 3 EXECUTI ON

3.

1 COWM SSI ONI NG TEAM AND CHECKLI STS

The Contractor shall designate team nenbers to participate in the
pre-comm ssi oni ng checks and the functional performance testing specified
herein. |In addition, the Government will be represented by a
representative of the Contracting Oficer, and the Using Agency. The team
nmenbers shall be as foll ows:

Desi gnati on Functi on
Q Contractor's Chief Quality Control Representative
M Contractor's Mechani cal Representative
E Contractor's Electrical Representative
T Contractor's Testing, Adjusting, and Bal ancing
Repr esentati ve
C Contractor's Controls Representative
0] Contracting OFficer's Representative
U Usi ng Agency's Representative

Each checkli st shown in appendices A and B shall be conpleted by the

conmi ssioning team Acceptance by each comm ssioni ng team nenber of each
pre-comm ssi oni ng checklist itemshall be indicated by initials and date
unless an "X" is shown indicating that participation by that individual is
not required. Acceptance by each conmi ssioning team menber of each
functional perfornmance test checklist shall be indicated by signature and
dat e.

.2 TESTS

The pre-comm ssioni ng checks and functional performance tests shall be
perfornmed in a manner which essentially duplicates the checking, testing,
and inspection nethods established in the related Sections. \Were
checking, testing, and inspection nethods are not specified in other
Sections, nethods shall be established which will provide the information
required. Testing and verification required by this section shall be
performed during the Conmi ssioning phase. Requirenents in related Sections
are independent fromthe requirements of this Section and shall not be used
to satisfy any of the requirenments specified in this Section. The
Contractor shall provide all materials, services, and |abor required to
performthe pre-conm ssioning checks and functional performance tests. A
pre-comm ssi oni ng check or functional perfornmance test shall be aborted if
any system deficiency prevents the successful conpletion of the test or if
any participating non-Gover nnent comm ssioning team nenber of which
participation is specified is not present for the test. The Contractor
shal | reinburse the Government for all costs associated with effort | ost
due to tests that are aborted. These costs shall include salary, trave
costs and per diem (where applicable) for Governnent comm ssioning team
menbers. Subnit Test Procedures, Test Schedul e, and Test Reports in
accordance with 1.1 SUBM TTALS.

2.1 Pr e- Comm ssi oni ng Checks

Pre- comm ssi oni ng checks shall be performed for the itens indicated on the
checklists in Appendix A Deficiencies discovered during these checks
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shal |l be corrected and retested in accordance with the applicable contract
requirenents.

3.2.2 Functi onal Performance Tests

Functional performance tests shall be perforned for the itens indicated on
the checklists in Appendix B. Functional perfornmance tests shall begin
only after all pre-conm ssioning checks have been successfully conpl et ed.
Tests shall prove all npdes of the sequences of operation, and shall verify
all other relevant contract requirenents. Tests shall begin with equi prent
or components and shall progress through subsystens to conpl ete systens.
Upon failure of any functional performance test checklist item the
Contractor shall correct all deficiencies in accordance with the applicable
contract requirenents. The checklist shall then be repeated until it has
been conpleted with no errors.
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APPENDI X A
PRE- COMM SSI ONI NG CHECKLI STS
Pre- comm ssi oni ng checklist - Piping
For [ ] Piping System
Checklist Item Q M E T cC O u

Install ation

a. Piping conplete. XX
b. As-built shop draw ngs submtted. X X
c. Piping flushed and cl eaned. XX
d. Strainers cl eaned. XX
e. Valves installed as required. X X
f. Piping insulated as required. XX
g. Thernoneters and gauges installed as

required. X X
h. Verify operation of valves. X
i. Air vents installed as specified. XXX
j. Flexible connectors installed as specified =~ X X X
k. Verify that piping has been | abel ed and

val ves identified as specified. X
Testing, Adjusting, and Bal anci ng ( TAB)
a. Hydrostatic test conplete. X X
b. TAB operation conplete. X
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F-22 FLI GHT KI TCHEN, LAFB, VA

Pr e- comm ssi oni ng Checklist - Ductwork

For Air Handler: [ ]

Checklist Item

Install ation

a.

b.

g.
h.

Duct wor k conpl et e.

As-built shop draw ngs submtted.
Ductwork | eak test conplete.

Access doors installed as required with
installation of each verified by the
specified team nenbers initialing each
| ocation on a copy of the as-built

dr awi ngs.

Ductwork insul ated as required.

Ther nonet ers and gauges installed as
required.

Verify open/cl osed status of danpers.

Fl exi bl e connectors installed as specified_ _

Testing, Adjusting, and Bal anci ng ( TAB)

a.

TAB operation conplete.
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F-22 FLI GHT KI TCHEN, LAFB, VA 27803K

MUHJ033004
Pr e- conm ssi oni ng Checkli st - Packaged Rooftop Unit
For Rooftop Unit: | ]
Checklist Item Q M E T cC O u

Install ation

a. Vibration isolation devices installed [and
freed to float with adequate nmovenent

and seismic restraint] as specified. X X x
b. Inspection and access doors are operable

and seal ed. - X __ X __ __
c. Casing undamaged. XXX
d. Insulation undamaged. X X x
e. Gas piping install ed. XXX
f. Gas piping tested. XXX
g. Condensate drai nage i s unobstructed.

(Visually verify pan drains conpletely by

pouring a cup of water into drain pan.) X X X
h. Fan belt adjusted. I S G
i Check.condenser fans for proper

rotation. - X __ X ___ ___
j. Manufacturer's required naintenance

cl earance provi ded. XXX
El ectrica
a. Power available to unit disconnect. I G
b. Power available to unit control panel. I G
c. Proper motor rotation verified. X
d. Verify that power disconnect is |ocated

within sight of the unit it serves. I G
Coils
a. Any damage to coil fins has been repaired X X
Control s
a. O A dampers/actuators properly installed. X
b. O A danpers/actuators operable. X
c. Unit safety/protection devices tested. X
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F-22 FLI GHT KI TCHEN, LAFB, VA 27803K

MJUHJ033004
Pr e- conm ssi oni ng Checkli st - Packaged Rooftop Unit
For Rooftop Unit: [__ ]
Checklist Item Q M E T cC O u
d. Control systemand interlocks installed. X
e. Control systemand interlocks operational. X

f. Verify proper location and installation
of thernostat. X

Testing, Adjusting, and Bal anci ng ( TAB)
a. Construction filters removed and repl aced. X X
b. TAB report subnitted. X X

c. TAB results within +10% - 0% of
cf m shown on draw ngs

d. TAB results for outside air intake within

+10% - 0% of CFM
shown on draw ngs. X X
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F-22 FLI GHT KI TCHEN, LAFB, VA 27803K

MUHJ033004
Pr e- conm ssi oni ng Checklist - DX Air Cool ed Condensi ng Unit
For Condensing Unit: | ]
Checklist Item Q M E T cC O u
Installation X X X
b. Refrigerant pipe |eak tested. X X X
c. Refrigerant pipe evacuated and charged X X X
in accordance with manufacturer's
i nstructions.
d. Check condenser fans for proper rotation. X X
e. Any damage to coil fins has been repaired. X X
f. Manufacturer's required naintenance/ X X X
operational clearance provided.
El ectrica
a. Power available to unit disconnect. X X
b. Power available to unit control panel. X
c. Verify that power disconnect is |ocated
within sight of the unit it controls X
Control s
a. Unit safety/protection devices tested. X X
b. Control systemand interlocks install ed. X X
c. Control systemand interlocks operational. X X
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F-22 FLI GHT KI TCHEN, LAFB, VA

Pre- conm ssi oni ng Checklist - Unit Heater

For

Unit Heater: | ]

Checklist Item

Install ation

a. Mnufacturer's required maintenance/
operational clearance provided.

El ectrica

a. Power available to unit disconnect.

b. Proper motor rotation verified.

c. Verify that power disconnect is |ocated
within sight of the unit it controls.

d. Power available to electric heating coil

Control s

a. Verify proper location and installation of

t her nost at .

Testing, Adjusting, and Bal anci ng ( TAB)

a.

TAB Report subnitted
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F-22 FLI GHT KI TCHEN, LAFB, VA

Pr e- conmi ssi oni ng Checkli st - Exhaust Fan
For Exhaust Fan: [__ ]

Checklist Item

Installation

a. Fan belt adjusted.

El ectrica

a. Power available to fan disconnect.

b. Proper motor rotation verified.

c. Verify that power disconnect is |ocated

within sight of the unit it controls.
Control s
a. Control interlocks properly installed.
b. Control interlocks operable.
c. Danpers/actuators properly installed.

d. Dampers/actuators operable.

e. Verify proper location and installation of

t her nost at .
Testing, Adjusting, and Bal anci ng ( TAB)

a. TAB results +10%-0%to
cf m shown on draw ngs

b. TAB Report subnitted.
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F-22 FLI GHT KI TCHEN, LAFB, VA 27803K

MUHJ033004
Pr e- conmi ssi oni ng Checklist - Conputer Room Unit
For Computer Room Unit: | ]
Checklist Item Q M E T cC O u

Install ation

a. Unit properly supported. X X x _
b. Access doors are operable and seal ed. X X
c. Casing undamaged. X X x
d. Insulation undamaged. XXX
e. Condensate drainage is unobstructed and

routed to fl oor drain. X X x
f. Fan belt adjusted. o - -
g. Mnufacturer's required nai ntenance

operational clearance provided. X X x
El ectrica
a. Power available to unit disconnect. XX
b. Proper notor rotation verified. X
c. Proper motor rotation verified. X
d. Verify that power disconnect is |ocated

within sight of the unit it controls. I G
e. Power available to reheat coils. X
Coi | s/ Hum di fier
a. Refrigerant piping properly connected. X X x _
b. Refrigerant piping pressure tested. X X x
c. Humidifier nakeup water connect ed. XXX
Control s
a. Control val ves operable. X x
b. Unit control system operable and verified X =
c. Verify proper location and installation of

t her nost at . X
Testing, Adjusting, and Bal anci ng ( TAB)
a. Construction filters renoved and replaced__ X X
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F-22 FLI GHT KI TCHEN, LAFB, VA 27803K

MUHJ033004
Pr e- conmi ssi oni ng Checklist - Conputer Room Unit
For Computer Room Unit: | ]
Checklist Item Q M E T cC O u
b. TAB results +10%-0% cfm
shown on draw ngs. X X
c. TAB Report submitted. X X
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F-22 FLI GHT KI TCHEN, LAFB, VA 27803K

MUHJ033004
Pr e- conm ssi oni ng Checklist - HVAC System Controls
For HVAC System [ ]
Checklist Item Q M E T cC O u

Install ation

a. As-built shop draw ngs submtted. X X

b. Layout of control panel natches draw ngs. X X

c. Franed instructions nounted in or near

control panel. X X
d. Components properly |labeled (on inside and

out si de of panel). X X

e. Control conponents piped and/or wired to
each | abeled terminal strip. X X

f. EMCS connection made to each | abel ed
termnal strip as shown. X X

g. Control wiring and tubing | abel ed at al

term nations, splices, and junctions. X oox
h. Shielded wiring used on electronic sensors. X X
i. Air dryer installed as specified. X x
j. Water drain installed as specified. XX
Mai n Power
a. 110 volt AC power available to panel. D S
Testing, Conm ssioning, and Bal anci ng
a. Testing, Conmi ssioning, and Bal ancing

Report subm tted. X
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APPENDI X B

FUNCTI ONAL PERFORMANCE TESTS CHECKLI STS
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F-22 FLI GHT KI TCHEN, LAFB, VA 27803K
MUHJ033004
Functional Performance Test Checklist - Packaged Rooftop Unit
For Rooftop Unit: | ]
Ensure that a slight negative pressure exists on inboard side of the
out side air danpers throughout the operation of the danpers. Modul ate QA

RA, and EA danpers fromfully open to fully cl osed positions.

1. Functional Performance Test: Contractor shall verify operation of
rooftop unit as per specification including the follow ng:

a. The follow ng shall be verified when the unit operating node is
initiated:

(1) Al danpers in normal position.

(2) Systemsafeties allow start if safety conditions are net.

(3) Verify cooling and heating operation by varying thernostat set
poi nt from space set point to space set point plus 10 degrees, spare set
poi nt m nus 10 degrees, and returning to space set point.

(4) Verify that airflowis within +10/-10 percent of design airflow.

b. Cccupied nobde of operation - econom zer de-energized.

(1) CQutside air danper at mi nimum position.

(2) Return air danper open.

(3) Relief air damper at m ni mum position.

c. Cccupied node of operation - econonizer energized.

(1) CQutside air danper nobdulates to naintain mxed air tenperature
set point.

(2) Relief air damper nodul ates with outside air danper according
to sequence of operation.

d. Unoccupi ed node of operation

(1) Al danpers in nornmal position.

(2) Verify lowlimt space tenmperature is mmintai ned as specified
i n sequence of operation.

e. The follow ng shall be verified when the unit off nbde is initiated:

(1) Al dampers in normal position.

(2) Fan de-energizes.

f. Verify safety shut down initiated by snoke detectors.

g. Verify safety shut down initiated by | ow tenperature protection
t her nost at .
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F-22 FLI GHT KI TCHEN, LAFB, VA 27803K

MJUHJ033004
Functional Performance Test Checklist - Packaged Rooftop Unit
For Rooftop Unit: | ]
h. Index roomthernmostats to full cooling then to full heating.

Measure and record supply air and return air tenperatures and determ ne
danper | eakage for a mninumof 2 zones.

Supply air tenperature degrees F
Return air tenperature degrees F

2. Certification: W the undersigned have wi tnessed the above functiona
performance tests and certify that the itemtested has nmet the performance
requirenments in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting Oficer's Representative

Usi ng Agency's Representative
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F-22 FLI GHT KI TCHEN, LAFB, VA 27803K
MJUHJ033004

Functional Performance Test Checklist - Air Cooled Condensing Unit
For Condensing Unit: | ]

1. Functional Performance Test: Contractor shall denonstrate operation of
refrigeration systemas per specifications including the following: Start
buil ding air handler to provide |oad for condensing unit. Activate controls
system start sequence as foll ows.

a. Start air handling unit. Verify control system energizes
condensing unit start sequence.

b. Shut off air handling equipnent to verify condensing unit
de- energi zes.

c. Restart air handling equi pnent one minute after condensing unit
shut down. Verify condensing unit restart sequence.

2. Verify condensing unit anperage each phase and vol tage phase to phase
and phase to ground.

PHASE 1 PHASE 2 PHASE 3
Anper age
Vol t age
Vol t age
Vol tage to ground

3. Record the follow ng informtion:

Anbi ent dry bulb tenperature degrees F
Anbi ent wet bulb tenperature degrees F
Suction pressure psi g
Di scharge pressure psi g

4. Unusual vibration, noise, etc.

5. Certification: W the undersigned have w tnessed the above functiona
performance tests and certify that the itemtested has nmet the performance
requirements in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative Representative

Contractor's Testing, Adjusting and Bal anci ng
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F-22 FLI GHT KI TCHEN, LAFB, VA 27803K
MJUHJ033004

Functional Performance Test Checklist - Air Cooled Condensing Unit
For Condensing Unit: | ]

Contractor's Controls Representative

Contracting Oficer's Representative

Usi ng Agency's Representative
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F-22 FLI GHT KI TCHEN, LAFB, VA 27803K
MJUHJ033004

Functional Performance Test Checklist - Unit Heaters

The Contracting Officer will select unit heaters to be spot-checked during
the functional performance test. The nunber of termi nals shall not exceed 10.

1. Functional Performance Test: Contractor shall denonstrate operation of
sel ected unit heaters as per specifications including the follow ng:

a. Verify unit heater response to roomtenperature set point
adjustment. Changes to be heating set point to heating set point mnus 10
degrees and return to heating set point.

b. Check bl ower fan speed. rpm
c. Check heating node inlet air tenperature. degrees F
d. Check heating node outlet air tenperature. degrees F

2. Certification: W the undersigned have wi tnessed the above functiona
performance tests and certify that the itemtested has net the performance
requirenments in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting Oficer's Representative

Usi ng Agency's Representative
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F-22 FLI GHT KI TCHEN, LAFB, VA 27803K
MJUHJ033004

Functi onal Performance Test Checklist - HVAC Controls
For HVAC System [ ]

The Contracting Officer will select HVAC control systens to undergo
functional performance testing. The number of systems shall not exceed 10.

1. Functional Performance Test: Contractor shall verify operation of HVAC
controls by performng the follow ng tests:

a. Verify that controller is nmaintaining the set point by nanually
neasuring the controlled variable with a thernometer, sling psychroneter,
i nclined manonmeter, etc.

b. Verify sensor/controller conbination by nmanual ly measuring the
controll ed medium Take readi ngs fromcontrol panel display and conpare
readi ngs taken nmanually. Record all readings.

Sensor
Manual neasur enent
Panel reading val ue

c. Verify systemstability by changing the controller set point as
fol | ows:

(1) Air temperature - 10 degrees F

(2) Water tenperature - 10 degrees F

(3) Static pressure - 10 percent of set point
(4) Relative humidity - percent (RH)

The control system shall be observed for 10 minutes after the change in set
point. Instability or excessive hunting will be unacceptable.

d. Verify interlock with other HVAC controls.
e. Verify interlock with fire alarmcontrol panel
f. Verify interlock with DDC System

g. Change controller set point 10 percent with DDC System and verify
correct response.

2. Verify that operation of control systemconforms to that specified in
t he sequence of operation

3. Certification: W the undersigned have w tnessed the above functiona
performance tests and certify that the itemtested has nmet the performance
requirements in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative
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F-22 FLI GHT KI TCHEN, LAFB, VA 27803K
MUHJ033004
Functi onal Performance Test Checklist - HVAC Controls

For HVAC System [ ]
Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contractor's O ficer's Representative

Usi ng Agency's Representative
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F-22 FLI GHT KI TCHEN, LAFB, VA 27803K
MUHJ033004

Functional Performance Test Checklist - Conputer Room Unit

For Computer Room Unit: | ]

1. Functional Performance Test: Contractor shall verify operation of
conputer roomunit as per specification including the foll ow ng:

a. Systemsafeties allow start if safety conditions are net.
b. Verify cooling and heating operation by varying thernostat set

poi nt from space set point to space set point plus 10 degrees, space set
poi nt mnus 10 degrees, and returning to space set point.

c. Verify humidifier operation by varying hum di stat set point from
space set point to space set point plus 20 percent RH, and returning to space
set point.

d. Verify that airflowis within +10/-0 percent of design airflow

e. Verify unit shut down during fire event initiated by snoke/ heat
sensors.

2. Certification: W the undersigned have w tnessed the above functiona
performance tests and certify that the itemtested has nmet the performance
requirenments in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting O ficer's Representative

Usi ng Agency's Representative

-- End of Section --
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