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SECTI ON 02300

EARTHWORK

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.

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI AL
( AASHTO)

AASHTO T 180 (1993) Mbisture-Density Relations of Soils
Using a 10-1b. (4.54 kg) Rammer and a
18-inch (457m) Drop

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

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1140 (1997) Amount of WMaterial in Soils Finer

than the No. 200 (75-m croneter) Sieve

ASTM D 1556 (1990; R 1996) Density and Unit Weight of
Soil in Place by the Sand- Cone Met hod

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soil
O assification Systen)

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 2937 (1994) Density of Soil in Place by the
Drive-Cylinder Method

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and

Plasticity Index of Soils
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1.2 DEFI NI TI ONS
1.2.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GW GP, GM GP-GM GW GV GC, GP-GC, G GC, SW SP, SM SWSM
SP-SM CL, M, CL-M.,, MH Satisfactory materials for grading shall be
conpri sed of stones less than 200 mm, except for fill material for
paverments and railroads which shall be conprised of stones |less than 75 mm
i n any di nmensi on.

1.2.2 Unsatisfactory Materials

Materials which do not conply with the requirenments for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills; trash; refuse; backfills from previous construction; and
material classified as satisfactory which contains root and other organic
matter. The Contracting O ficer shall be notified of any contani nated
materi al s.

1.2.3 Cohesi onl ess and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive materials include materials classified as GC, SC
M, CL, MH, and CH Materials classified as GMand SMwi ||l be identified
as cohesionless only when the fines are nonplastic. Testing required for
classifying naterials shall be in accordance with ASTM D 4318, ASTM C 136,
ASTM D 422, and ASTM D 1140.

1.2.4 Degree of Conpaction

Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the test procedure presented in AASHTO T 180
abbrevi ated as a percent of |aboratory nmaxi num density.

1.2.5 Topsoi

a. Topsoil nmaterial shall be natural, friable solid representative of
productive soils in the vicinity. It shall be obtained from

wel | -drai ned areas and shall be free fromany adm xture of foreign
matter including but not linmted to roots, objects larger than 1 inch
i n any dimension, toxic substance, and any material or substance that
may be harnful to plant grow h.

b. Topsoil shall be offsite nmaterials which neet the above
requirenents for topsoil material or shall be the existing surface soi
stripped to 4-inch depth and stockpiled on the site which neet the
above requirenents. Any surplus topsoil fromon-site excavations and
gradi ng shall be renmoved fromthe site and di sposed of outside of
Governnment property at the Contractor's responsibility.

1.3 SUBM TTALS

SECTI ON 02300 Page 4
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Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Ear t hwor k

Notification of encountering rock in the project. Advance
noti ce on the opening of excavation or borrow areas. Advance
noti ce on shoul der construction for rigid pavenents.

Procedure and | ocation for disposal of unused satisfactory
material. Blasting plan when blasting is pernitted. Proposed
source of borrow materi al

SD- 06 Test Reports
Testi ng
Wthin 24 hours of conclusion of physical tests, 5 copies of
test results, including calibration curves and results of
calibration tests.
SD-07 Certificates

Testi ng

Qualifications of the coomercial testing |aboratory or
Contractor's testing facilities.

4 SUBSURFACE DATA

Subsurface soil boring | ogs are appended to this Section. The subsoi

i nvestigation report nmay be exam ned at Design Branch, Bl dg 230, Fort
Shafter, Hawaii, Room 208. These data represent the best subsurface

i nfornati on avail abl e; however, variations may exist in the subsurface
bet ween boring | ocati ons.

.5 CLASSI FI CATI ON OF EXCAVATI ON

No consideration will be given to the nature of the naterials, and al
excavation will be designated as unclassified excavation.

.6 BLASTI NG

Blasting will not be permtted.

.7 UTI LI ZATI ON OF EXCAVATED MATERI ALS

Satisfactory material removed from excavations shall be used, insofar as

practicable, in the construction of fills, enbanknents, subgrades,

SECTI ON 02300 Page 5
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shoul ders, bedding (as backfill), and for simlar purposes. Unsatisfactory
and surplus satisfactory naterial shall be removed fromthe site and

di sposed of outside of Governnment property at the Contractor's
responsibility. Coarse rock from excavations shall be stockpiled and used
for constructing slopes or enbankments adjacent to streans, or sides and
bottons of channels and for protecting against erosion. No excavated
materi al shall be di sposed of to obstruct the flow of any stream endanger
a partly finished structure, inpair the efficiency or appearance of any
structure, or be detrinental to the conpleted work in any way.

PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON
3.1 STRIPPING OF TOPSO L

Where indicated or directed, topsoil shall be stripped to a depth of 150
mllineters. Topsoi |l shall be spread on areas already graded and prepared
for topsoil, or transported and deposited in stockpiles convenient to areas
that are to receive application of the topsoil later, or at |locations

i ndi cated or specified. Topsoil shall be kept separate from ot her
excavated materials, brush, litter, objectionable weeds, roots, stones
larger than 50 nm in diameter, and other materials that would interfere

wi th planting and nmai ntenance operations. Any surplus of topsoil from
excavations and grading shall be renoved fromthe site and di sposed of
outside the limts of Governnent-controlled property at Contractor's
responsibility. Material required for fill or enbanknment in excess of that
produced by excavation within the grading linits shall be excavated from
wel | drained off-site areas as approved by the Contacting Oficer

3.2 GENERAL EXCAVATI ON

The Contractor shall perform excavati on of every type of nateria
encountered within the Iimts of the project to the |lines, grades, and

el evations indicated and as specified. Gading shall be in conformty with
the typical sections shown and the tol erances specified in paragraph
FINISH NG Satisfactory excavated materials shall be transported to and
placed in fill or enbanknment within the limts of the work. Unsatisfactory
materials encountered within the linmts of the work shall be excavated

bel ow grade and replaced with satisfactory materials as directed. Such
excavated material and the satisfactory material ordered as repl acenent
shal |l be included in excavation. Surplus satisfactory excavated materia
not required for fill or enbanknent shall be di sposed of in areas approved
for surplus material storage or designated waste areas. Unsatisfactory
excavated material shall be renpoved fromthe site and di sposed of outside

of Governnent property at the Contractor's responsibility. Duri ng
construction, excavation and fill shall be perfornmed in a manner and
sequence that will provide proper drainage at all times. Material required
for fill or embanknment in excess of that produced by excavation within the

grading limts shall be excavated from approved areas sel ected by the
Contractor.

3.2.1 Ditches, Gutters, and Channel Changes

SECTI ON 02300 Page 6
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Excavation of ditches, gutters, and channel changes shall be acconpli shed
by cutting accurately to the cross sections, grades, and el evati ons shown.
Ditches and gutters shall not be excavated bel ow grades shown. Excessive
open ditch or gutter excavation shall be backfilled with satisfactory,

t horoughly conmpacted, nmaterial or with suitable stone or cobble to grades
shown. Material excavated shall be di sposed of as shown or as directed,
except that in no case shall material be deposited |less than 1 meter from
the edge of a ditch. The Contractor shall naintain excavations free from
detrinmental quantities of |eaves, brush, sticks, trash, and other debris
until final acceptance of the work.

. 2.2 Dr ai nage Structures

Excavations shall be nade to the |lines, grades, and el evati ons shown, or as
directed. Trenches and foundation pits shall be of sufficient size to
permt the placenment and renoval of forns for the full Iength and w dth of
structure footings and foundations as shown. Rock or other hard foundation
materi al shall be cleaned of | oose debris and cut to a firm |evel,

st epped, or serrated surface. Loose disintegrated rock and thin strata
shal | be renoved. Wen concrete or masonry is to be placed in an excavated
area, the bottom of the excavation shall not be disturbed. Excavation to
the final grade |level shall not be nade until just before the concrete or
masonry is to be placed. Were pile foundations are to be used, the
excavation of each pit shall be stopped at an el evati on 300 mm above the
base of the footing, as specified, before piles are driven. After the pile
driving has been conpleted, |oose and di splaced material shall be renoved
and excavation conpleted, |eaving a snooth, solid, undisturbed surface to
receive the concrete or nasonry.

.3 SELECTI ON OF BORROW MATERI AL

Borrow material shall be selected to neet the requirenents and conditions
of the particular fill or enmbankment for which it is to be used. Borrow
material shall be obtained fromsources, outside the limts of the project
site unless prior witten approval for an on-site borrow area i s obtai ned.
Necessary cl earing, grubbing, and satisfactory drai nage of borrow pits and
t he di sposal of debris thereon shall be considered related operations to

t he borrow excavati on.

.4 OPENI NG AND DRAI NAGE OF EXCAVATI ON AND BORROW PI TS

The Contractor shall notify the Contracting Oficer sufficiently in advance
of the opening of any excavation or borrow pit to permt elevations and
neasur enents of the undi sturbed ground surface to be taken. Except as
otherwi se pernmitted, borrow pits and ot her excavation areas shall be
excavat ed provi di ng adequate drai nage. Overburden and other spoil nateria
shal |l be transported to designated spoil areas or otherw se disposed of as
directed. Borrow pits shall be neatly trimed and drained after the
excavation is conpleted. The Contractor shall ensure that excavation of
any area, operation of borrow pits, or dunping of spoil material results in
m ni mum detri mental effects on natural environmental conditions.

5 GRADI NG AREAS

SECTI ON 02300 Page 7
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Where indicated, work will be divided into grading areas within which

sati sfactory excavated material shall be placed in enmbankments, fills, and
required backfills. The Contractor shall not haul satisfactory materia
excavated in one grading area to another gradi ng area except when so
directed in writing.

.6 BACKFI LL

Backfill adjacent to any and all types of structures shall be placed and
conpacted to at |least 90 percent |aboratory maxi mum density for cohesive
materials or 95 percent |aboratory maxi num density for cohesionl ess
materials to prevent wedgi ng action or eccentric |oading upon or agai nst
the structure. Gound surface on which backfill is to be placed shall be
prepared as specified in paragraph PREPARATI ON OF GROUND SURFACE FOR
EMBANKMENTS. Conpaction requirenments for backfill materials shall also
conformto the applicable portions of paragraphs PREPARATI ON OF GROUND
SURFACE FOR EMBANKMENTS, EMBANKMENTS, and SUBGRADE PREPARATI ON, and Section
02630 STORM DRAI NAGE SYSTEM and Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TIES SYSTEMS. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,

vi bratory conpactors, or other approved equi pnent.

.7 PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS
. 7.1 CGeneral Requirenents

Ground surface on which fill is to be placed shall be stripped of live
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory
mat eri al ; pl owed, disked, or otherw se broken up to a depth of 200 mm

pul veri zed; noi stened or aerated as necessary; thoroughly m xed; and
conpacted to at |least 90 percent |aboratory maxi mum density for cohesive
materials or 95 percent | aboratory maxi numdensity for cohesionl ess
materials. Conpaction shall be acconplished by sheepsfoot rollers,
pneurmatic-tired rollers, steel-wheeled rollers, vibratory conpactors, or
ot her approved equi pnent. The prepared ground surface shall be scarified
and noi stened or aerated as required just prior to placenent of enbankment
materials to assure adequate bond between embanknent naterial and the
prepared ground surface.

.8 EVBANKMVENTS
.8.1 Eart h Enbanknents

Earth enbanknments shall be constructed fromsatisfactory naterials free of
organic material and rocks with any di nension greater than 75 nm The
material shall be placed in successive horizontal |ayers of |oose nmateria
not more than 200 nillineters in depth. Each |layer shall be spread
uniformy on a soil surface that has been npistened or aerated as
necessary, and scarified or otherw se broken up so that the fill will bond
with the surface on which it is placed. After spreading, each |ayer shal
be pl owed, disked, or otherw se broken up; noistened or aerated as
necessary; thoroughly m xed; and conpacted to at |east 90 percent

| aboratory maxi mum density for cohesive materials or 95 percent |aboratory
maxi mum density for cohesionless materials. Conpaction requirenents for

SECTI ON 02300 Page 8
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t he upper portion of earth enbanknments form ng subgrade for pavenents shal
be identical with those requirenents specified in paragraph SUBGRADE
PREPARATI ON. Conpaction shall be acconplished by sheepsfoot rollers,
pneurmatic-tired rollers, steel-wheeled rollers, vibratory conpactors, or
ot her approved equi pnent.

.9 SUBGRADE PREPARATI ON
.9.1 Construction

Subgrade shall be shaped to Iine, grade, and cross section, and conpacted

as specified. This operation shall include plow ng, disking, and any

noi stening or aerating required to obtain specified conpaction. Soft or

ot herwi se unsatisfactory naterial shall be renmoved and replaced with

sati sfactory excavated material or other approved material as directed.
Rock encountered in the cut section shall be excavated to a depth of 150 nm
bel ow fini shed grade for the subgrade. Low areas resulting fromrenoval

of unsatisfactory material or excavation of rock shall be brought up to

required grade with satisfactory materials, and the entire subgrade shal

be shaped to |ine, grade, and cross section and conpacted as specified.

After rolling, the surface of the subgrade for roadways shall not show

deviations greater than 19 mllimeter when tested with a 3.6 neter

strai ght edge applied both parallel and at right angles to the centerline of

the area. The elevation of the finish subgrade shall not vary nmore than 15

mm fromthe established grade and cross section

.9.2 Conpaction

Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi pment. Except for paved areas, each |ayer of the enbankment shall be
conpacted to at |least 90 percent of |aboratory nmaxi mum density.

.9.2.1 Subgrade for Pavenents

Subgrade for pavenents shall be conpacted to at |east 90 percent of maxi num
density for cohesive nmaterial and at |east 95 percent of naximum density
for cohesionless material for at |east 150 nm bel ow t he pavenent structure.
When nore than one soil classification is present in the subgrade, the top
150 mm of subgrade shall be scarified, w ndrowed, thoroughly bl ended,
reshaped, and conpact ed.

.9.2.2 Subgrade for Shoul ders

Subgrade for shoul ders shall be conpacted to at |east 90 percentage
| aboratory maxi mum density for the full depth of the shoul der

.10 SHOULDER CONSTRUCTI ON

Shoul ders shall be constructed of satisfactory excavated or borrow nateria
or as ot herw se shown or specified. Shoulders shall be constructed as soon
as possible after adjacent paving is conplete, but in the case of rigid
pavenents, shoul ders shall not be constructed until perm ssion of the
Contracting O ficer has been obtained. The entire shoul der area shall be
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conpacted to at |east the percentage of maxi mum density as specified in
par agr aph SUBGRADE PREPARATI ON above, for specific ranges of depth bel ow
the surface of the shoulder. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,

vi bratory conpactors, or other approved equi pnent. Shoul der construction
shal | be done in proper sequence in such a nanner that adjacent ditches
will be drained effectively and that no danage of any kind is done to the
adj acent comnpl eted pavenent. The conpl eted shoul ders shall be true to

al i gnment and grade and shaped to drain in confornmity with the cross
section shown.

11 FI NI SHI NG

The surface of excavations, enmbankments, and subgrades shall be finished to
a snmoot h and conpact surface in accordance with the |ines, grades, and
cross sections or elevations shown. The degree of finish for graded areas
shall be within 30 nm of the grades and el evati ons indicated except that
the degree of finish for subgrades shall be specified in paragraph SUBGRADE
PREPARATI ON. Cutters and ditches shall be finished in a manner that wll
result in effective drainage. The surface of areas to be turfed shall be
finished to a snoothness suitable for the application of turfing materials.

.12 PLACI NG TOPSO L

On areas to receive topsoil, the conpacted subgrade soil shall be scarified
to a 50 mm depth for bonding of topsoil with subsoil. Topsoil then shal
be spread evenly to a thickness of 150 nm and graded to the el evati ons and
sl opes shown. Topsoil shall not be spread when excessively wet or dry.
Material required for topsoil in excess of that produced by excavation
within the grading limts shall be obtained fromoffsite areas.

.13 TESTI NG

Testing shall be perforned by an approved commercial testing |aboratory or
by the Contractor subject to approval. |If the Contractor elects to
establish testing facilities, no work requiring testing will be permtted
until the Contractor's facilities have been inspected and approved by the
Contracting O ficer. Field in-place density shall be deternmined in
accordance with ASTM D 1556 and ASTM D 2922. Wen ASTM D 2922 is used,
the calibration curves shall be checked and adjusted using only the sand
cone net hod as described in ASTM D 1556. ASTM D 2922results in a wet unit
wei ght of soil and when using this nmethod ASTM D 3017 shall be used to
determ ne the noisture content of the soil. The calibration curves
furnished with the noi sture gauges shall al so be checked along with density
calibration checks as described in ASTM D 3017; the calibration checks of
both the density and noi sture gauges shall be made at the beginning of a
job on each different type of material encountered and at intervals as
directed by the Contracting Oficer. ASTM D 2937, Drive Cylinder Method
shal |l be used only for soft, fine-grained, cohesive soils. Wen test
results indicate, as deternined by the Contracting O ficer, that conpaction
is not as specified, the material shall be renoved, replaced and
reconpacted to neet specification requirenents. Tests on reconpacted areas
shal |l be perforned to deternine conformance with specification
requirenents. Inspections and test results shall be certified by a
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regi stered professional civil engineer. These certifications shall state
that the tests and observations were perforned by or under the direct
supervision of the engineer and that the results are representative of the
materials or conditions being certified by the tests. The follow ng nunber
of tests, if performed at the appropriate tinme, will be the mni num
acceptabl e for each type operation

3.13.1 Fill and Backfill Material G adation

One test per 100 cubic nmeters stockpiled or in-place source material
Gradation of fill and backfill material shall be determ ned in accordance
with ASTM D 422

3.13.2 I n-Place Densities

a. One test per 475 square neters, or fraction thereof, of each |ift
of fill or backfill areas conpacted by other than hand-operated
machi nes.

b. One test per 235 square neters, or fraction thereof, of each lift
of fill or backfill areas conpacted by hand-operated nmachi nes.

c. One test per 475 linear neters, or fraction thereof, of each |ift
of enbankment or backfill for roads.

d. One test per 475 linear neters, or fraction thereof, of each |ift
of enmbankmnent.

3.13.3 Check Tests on In-Place Densities

If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556
as follows:

a. One check test per lift for each 4750 square neters, or fraction
thereof, of each Iift of fill or backfill conpacted by other than
hand- oper at ed nachi nes.

b. One check test per lift for each 2350 square neters, of fill or
backfill areas conpacted by hand- operated nachi nes.

c. One check test per lift for each 4750 linear nmeters, or fraction
t hereof, of enbankment or backfill for 4750 roads.

d. One check test per lift for each 4750 linear nmeters, or fraction
t her eof, of enbankment.

3.13.4 Moi sture Contents

In the stockpile, excavation, or borrow areas, a mnimmof two tests per
day per type of material or source of material being placed during stable
weat her conditions shall be perforned. During unstable weather, tests
shal |l be nade as dictated by |ocal conditions and approved by the
Contracting O ficer.

SECTI ON 02300 Page 11
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3.13.5 Opt i num Moi sture and Laboratory Maxi num Density

Tests shall be nmade for each type material or source of material including
borrow material to deternmine the optimum noi sture and | aboratory naxi mum
density values. One representative test per 100 cubic neters of fill and
backfill, or when any change in material occurs which may affect the

opti mum noi sture content or |aboratory nmaxi num density.

3.13.6 Tol erance Tests for Subgrades

Conti nuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATI ON shal | be nmade during construction of the subgrades.

3. 14 SUBGRADE AND EMBANKMENT PROTECTI ON

During construction, enmbanknents and excavations shall be kept shaped and
drained. Ditches and drains al ong subgrade shall be maintained to drain
effectively at all tinmes. The finished subgrade shall not be disturbed by
traffic or other operation and shall be protected and nmi ntai ned by the
Contractor in a satisfactory condition until ballast, subbase, base, or
paverment is placed. The storage or stockpiling of materials on the
finished subgrade will not be permtted. No subbase, base course, ballast,
or pavenent shall be laid until the subgrade has been checked and approved,
and in no case shall subbase, base, surfacing, pavenent, or ballast be

pl aced on a nuddy, spongy, or frozen subgrade.

-- End of Section --
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ASBESTOS ABATEMENT

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.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI Z87.1 (1989; FErrata; Z87.1a) Cccupational and
Educati onal Eye and Face Protection

ANS| Z88. 2 (1992) Respiratory Protection

ANSI Z9.2 (1979; R 1991) Fundanental s Governing the
Desi gn and QOperation of Local Exhaust
Syst ens

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

ASTM C 732 (1995) Aging Effects of Artificial
Weat hering on Latex Seal ants

ASTM D 1331 (1989; R 1995) Surface and Interfacial
Tensi on of Solutions of Surface-Active
Agent s

ASTM D 4397 (1996) Pol yet hyl ene Sheeting for

Construction, Industrial, and Agricul tural
Appli cations

ASTM E 119 (2000) Fire Tests of Building Construction
and Materials

ASTM E 1368 (2000) Visual I|nspection of Asbestos
Abat ement Projects

ASTM E 736 (1992) Cohesi on/ Adhesi on of Sprayed

Fire-Resistive Materials Applied to
Structural Menbers

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

ASTM E 96 (2000) Water Vapor Transni ssion of
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Material s
NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH (NI GsSH)

NI OSH Pub No. 84-100 (1984; Supple 1985, 1987, 1988 & 1990)
NI OSH Manual of Anal ytical Methods

U S. ARMY CORPS OF ENG NEERS (USACE)

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

U. S. ENvVI RONMENTAL PROTECTI ON ACENCY ( EPA)

EPA 340/ 1-90/ 018 (1990) Asbest os/ NESHAP Regul at ed Asbest os
Cont ai ni ng Materials QGui dance

EPA 340/ 1- 90/ 019 (1990) Asbest os/ NESHAP Adequately Wet
Gui dance

EPA 560/ 5- 85-024 (1985) Guidance for Controlling

Asbest os- Contai ning Materials in Buildings

HAWAI | ADM NI STRATI VE RULES (HAR)

HAR Chapt er 503 Fees for Asbestos Renpoval & Certification
HAR Chapter 504 Asbest os Abatenent Certification Program
HAR Chapter 501 Asbest os Requi r enent

HAR Chapt er 502 Asbest os Containing Materials in School

HAWAI | STATE OCCUPATI ONAL SAFETY AND HEALTH (H OSH)
H OSH 12- 145 Asbest os
U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
29 CFR 1910 Cccupational Safety and Heal th Standards

29 CFR 1926 Safety and Health Regul ations for
Construction

40 CFR 61 Nat i onal Em ssion Standards for Hazar dous
Air Pollutants

40 CFR 763 Asbest os

42 CFR 84 Approval of Respiratory Protective Devices
49 CFR 107 Hazar dous Materials Program Procedures

49 CFR 171 CGeneral Infornmation, Regulations, and
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Definitions

49 CFR 172 Hazardous Materials Table, Specia

Provi si ons, Hazardous Materials
Conmmruni cati ons, Energency Response
I nformation, and Trai ni ng Requirenments

49 CFR 173 Shi ppers - CGeneral Requirenents for

UL 586

Shi pnent s and Packagi ngs
UNDERWRI TERS LABCRATORI ES (UL)

(1996; Rev thru Aug 1999) High-Efficiency,
Particulate, Air Filter Units

2 DEFI NI TI ONS

a.

Adequately Wet: A termdefined in 40 CFR 61, Subpart M and EPA
340/ 1-90/ 019 neaning to sufficiently mx or penetrate with liquid
to prevent the rel ease of particulate. |If visible enmi ssions are
observed comi ng from asbestos-containing nmaterial (ACM, then that
mat eri al has not been adequately wetted. However, the absence of
visible em ssions is not sufficient evidence of being adequately
wett ed.

Aggressive Method: Renoval or disturbance of building material by
sandi ng, abrading, grinding, or other nethod that breaks,
crunbl es, or disintegrates intact asbestos-containing nmateria

(ACM) .

Anended Water: Water containing a wetting agent or surfactant
with a surface tension of at |east 29 dynes per square centineter
when tested in accordance with ASTM D 1331

Asbest os: Asbestos includes chrysotile, anpsite, crocidolite,
trenolite ashbestos, anthophylite asbestos, actinolite asbestos,
and any of these nminerals that have been chenically treated and/ or
al tered.

Asbest os- Contai ning Material (ACM: Any naterials containing nore
than one percent asbestos.

Asbestos Fiber: A particulate formof asbestos, 5 micronmeters or
longer, with a length-to-width ratio of at least 3 to 1.

Aut hori zed Person: Any person authorized by the Contractor and
required by work duties to be present in the regul ated areas.

Bui I ding I nspector: Individual who inspects buildings for
asbest os and has EPA Model Accreditation Plan (MAP) "Buil ding

I nspector"” training; accreditation required by 40 CFR 763, Subpart
E, Appendi x C

Certified Industrial Hygienist (CIH: An Industrial Hygienist
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certified in the practice of industrial hygiene by the Anerican
Board of I|ndustrial Hygiene.

Cass | Asbestos Wrk: Activities defined by OSHA invol ving the
renoval of thernmal systeminsulation (TSI) and surfaci ng ACM

Cass Il Asbestos Work: Activities defined by OSHA i nvol ving the
renoval of ACM which is not thernmal systeminsulation or surfacing
material. This includes, but is not linmted to, the renoval of
asbestos - containing wallboard, floor tile and sheeting, roofing
and siding shingles, and construction nmastic. Certain
"incidental" roofing nmaterials such as nmastic, flashing and

cenments when they are still intact are excluded fromd ass |1
asbestos work. Renoval of small anounts of these materials which
would fit into a glovebag may be classified as a Cass Il job.
Class Il Asbestos Wirk: Activities defined by OSHA that invol ve

repair and nmi ntenance operations, where ACM including TSI and
surfacing ACM is likely to be disturbed. Operations may include
drilling, abrading, cutting a hole, cable pulling, crawing
through tunnels or attics and spaces above the ceiling, where
asbestos is actively disturbed or asbestos-containing debris is
actively disturbed.

G ean room An uncontam nated room having facilities for the
storage of enployees' street clothing and uncontani nated naterials
and equi pnent.

Conpetent Person: In addition to the definition in 29 CFR 1926,
Section .32(f), a person who is capable of identifying existing
asbest os hazards as defined in 29 CFR 1926, Section .1101,

sel ecting the appropriate control strategy, has the authority to
take pronpt corrective neasures to elininate themand has EPA
Model Accreditation Plan (MAP) "Contractor/ Supervisor" training;
accreditation required by 40 CFR 763, Subpart E, Appendix C.

Contractor/ Supervisor: |ndividual who supervi ses asbestos

abat ement work and has EPA Model Accreditation Plan
"Contractor/Supervisor" training; accreditation required by 40 CFR
763, Subpart E, Appendix C

Critical Barrier: One or nore |layers of plastic seal ed over al
openings into a regulated area or any other sinilarly placed
physical barrier sufficient to prevent airborne asbhestos in a
regul ated area frommgrating to an adj acent area

Decontami nation Area: An enclosed area adjacent and connected to
the regul ated area and consisting of an equi pnent room shower
area, and clean room which is used for the decontanination of
workers, materials, and equi pnent that are contaninated wth
asbest os.

Denmolition: The wecking or taking out of any |oad-supporting

structural nenber and any related razing, renoving, or stripping
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of asbestos products.

Di sposal Bag: A 0.15 mm thick, leak-tight plastic bag,
pre-label ed in accordance with 29 CFR 1926, Section .1101, used
for transporting asbestos waste from contai nnent to disposal site.

Di sturbance: Activities that disrupt the matrix of ACM crunble
or pulverize ACM or generate visible debris from ACM

Di sturbance includes cutting away small anmounts of ACM no greater
t han the anmpbunt which can be contained in 1 standard sized

gl ovebag or waste bag, not larger than 1.5 m in length and w dth
in order to access a building conponent.

Equi prent Room or Area: An area adjacent to the regul ated area
used for the decontam nation of enployees and their equi pnent.

Enpl oyee Exposure: That exposure to airborne ashbestos that would
occur if the enployee were not using respiratory protective
equi pnent .

Fiber: A fibrous particulate, 5 micronmeters or longer, with a
length to width ratio of at least 3 to 1.

Friable ACM A termdefined in 40 CFR 61, Subpart M and EPA
340/ 1-90/ 018 neani ng any naterial which contains nore than 1
percent asbestos, as determ ned using the nmethod specified in 40
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light

M croscopy (PLM, that when dry, can be crunbled, pulverized, or
reduced to powder by hand pressure. |If the asbestos content is
| ess than 10 percent, as determ ned by a nethod other than point
counting by PLM the asbestos content is verified by point
counting using PLM

d ovebag: Not nore than a 1.5 by 1.5 m inpervious plastic
bag-1i ke encl osure affixed around an asbest os-contai ning nateri al
with glove-like appendages through which nmaterial and tools may be
handl ed.

H gh-Efficiency Particulate Air (HEPA) Filter: A filter capable
of trapping and retaining at |east 99.97 percent of all
nono- di spersed particles of 0.3 microneters in dianeter.

Honbgeneous Area: An area of surfacing material or thernal
systeminsulation that is uniformin color and texture.

I ndustrial Hygienist: A professional qualified by education
training, and experience to anticipate, recogni ze, evaluate, and
devel op controls for occupational health hazards

Intact: ACM which has not crunbl ed, been pul verized, or
otherwi se deteriorated so that the asbestos is no longer likely to
be bound with its matrix. Renpval of "intact" asphaltic,
resi nous, cenentitious products does not render the ACM non-intact
sinmply by being separated into smaller pieces.
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Model Accreditation Plan (MAP): USEPA training accreditation
requi renents for persons who work with asbestos as specified in 40
CFR 763, Subpart E, Appendix C.

Modi fication: A changed or altered procedure, nmaterial or
conponent of a control system which replaces a procedure,
mat eri al or conmponent of a required system

Negati ve Exposure Assessnent: A denonstration by the Contractor
to show that enpl oyee exposure during an operation is expected to
be consistently bel ow the OSHA Perni ssi bl e Exposure Linits (PELs)

NESHAP: National Em ssion Standards for Hazardous Air
Pol l utants. The USEPA NESHAP regul ation for asbestos is at 40 CFR
61, Subpart M

Nonfriable ACM A NESHAP term defined in 40 CFR 61, Subpart M
and EPA 340/ 1-90/ 018 neani ng any nmaterial containing nore than 1
percent asbestos, as determ ned using the nmethod specified in 40
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light
M croscopy, that, when dry, cannot be crunbled, pulverized or
reduced to powder by hand pressure.

Nonfriable ACM (Category |): A NESHAP termdefined in 40 CFR 61
Subpart E and EPA 340/ 1-90/018 neani ng asbest os-cont ai ni ng
packi ngs, gaskets, resilient floor covering, and asphalt roofing
products containing nore than 1 percent asbestos as deternined
using the nethod specified in 40 CFR 763, Subpart F, Appendi x A,
Section 1, Polarized Light M croscopy.

Nonfriable ACM (Category I1): A NESHAP termdefined in 40 CFR 61
Subpart E and EPA 340/ 1-90/018 neani ng any naterial, excluding
Category | nonfriable ACM containing nore than 1 percent
asbestos, as determi ned using the nethods specified in 40 CFR 763,
Subpart F, Appendix A, Section 1, Polarized Light Mcroscopy, that
when dry, cannot be crunbl ed, pulverized, or reduced to powder by
hand pressure.

Per m ssi bl e Exposure Limts (PELs):

(1) PEL-Tinme weighted average(TWA): Concentration of asbestos
not in excess of 0.1 fibers per cubic centineter of air (f/cc) as
an 8 hour tine weighted average (TWA), as deternined by the nethod
prescribed in 29 CFR 1926, Section .1101, Appendix A or the
current version of NIOSH Pub No. 84-100 anal ytical nmethod 7400

(2) PEL-Excursion Limt: An airborne concentration of asbestos
not in excess of 1.0 f/cc of air as averaged over a sanpling
period of 30 m nutes as determ ned by the nmethod prescribed in 29
CFR 1926, Section .1101, Appendix A, or the current version of

Nl OSH Pub No. 84-100 anal ytical method 7400

Regul ated Area: An OSHA termdefined in 29 CFR 1926, Section
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. 1101 meani ng an area established by the Contractor to denarcate
areas where Class I, II, and Il asbestos work is conducted; also
any adj oi ning area where debris and waste from such asbestos work
accunul ate; and an area w thin which airborne concentrations of
asbestos exceed, or there is a reasonable possibility they may
exceed, the perm ssible exposure limt.

Renoval : Al operations where ACMis taken out or stripped from
structures or substrates, and includes denolition operations.

Repair: Overhauling, rebuilding, reconstructing, or
recondi tioning of structures or substrates, including
encapsul ati on or other repair of ACM attached to structures or
substrates. If the amount of asbestos so "di sturbed" cannot be
contained in 1 standard gl ovebag or waste bag, Cass | precautions
are required.

Spi | | s/ Ener gency C eanups: C eanup of sizable anounts of
asbest os waste and debris which has occurred, for exanple, when
wat er damage occurs in a building, and sizable anounts of ACM are
di sl odged. A Conpetent Person evaluates the site and ACMto be
handl ed, and based on the type, condition and extent of the
di sl odged material, classifies the cleanup as Class I, II, or III.

Only if the material was intact and the cleanup involves nere
contact of ACM rather than disturbance, could there be a dass |V
classification.

Surfacing ACM Ashestos-containing material which contains nore
than 1% asbestos and is sprayed-on, trowel ed-on, or otherw se
applied to surfaces, such as acoustical plaster on ceilings and
fireproofing materials on structural nenbers, or other materials
on surfaces for acoustical, fireproofing, or other purposes.

Thermal systeminsulation (TSI) ACM ACM whi ch contains nore
than 1% asbestos and is applied to pipes, fittings, boilers,
breechi ng, tanks, ducts, or other interior structural conponents
to prevent heat |oss or gain or water condensation

Transite: A generic nane for asbestos cenent wall board and pi pe.

Worker: Individual (not designated as the Conpetent Person or a
supervi sor) who perforns asbestos work and has conpl et ed asbest os
worker training required by 29 CFR 1926, Section .1101, to include
EPA Model Accreditation Plan (MAP) "Wrker" training;
accreditation required by 40 CFR 763, Subpart E, Appendix C, if
required by the GSHA Class of work to be perfornmed or by the state
where the work is to be perforned.

DESCRI PTI ON OF WORK

The work covered by this section includes the renoval of
asbestos-containing naterials (ACM which are encountered during denolition
and renovation activities associated with this project and descri bes
procedures and equi pnent required to protect workers and occupants of the
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regul ated area fromcontact with airborne asbestos fibers and ACM dust and
debris. Activities include OSHA Class I, Cass Il and Cass Ill, work
operations involving ACM The work al so includes contai nnent, storage,
transportation and di sposal of the generated ACM wastes. Mre specific
operational procedures shall be detailed in the required Accident
Prevention Plan and its subconponents, the Asbestos Hazard Abatenent Plan
and Activity Hazard Anal yses required in paragraph SAFETY AND HEALTH
PROGRAM AND PLANS.

.3.1 Abat enent Wor k Tasks

The specific ACMto be abated is identified on the detailed plans and
project drawings. A summary of work task data el ements for each individual
ACM abat enment work task to include the appropriate RESPONSE ACTI ON DETAI L
SHEET (itemto be abated and nethods to be used) and SET-UP DETAIL SHEETS
(contai nment techniques to include safety precautions and nethods) is
included in Table 1, "Individual Wrk Task Data El ements" at the end of
this section.

. 3.2 Unexpect ed Di scovery of Asbestos

For any previously untested buil ding conponents suspected to contain
asbestos and |l ocated in areas inpacted by the work, the Contractor shall
notify the Contracting Oficer (CO who will have the option of ordering up
to 10 bul k sanples to be obtained at the Contractor's expense and delivered
to a laboratory accredited under the National Institute of Standards and
Technol ogy (NI ST) "National Voluntary Laboratory Accreditation Program
(NVLAP)" and anal yzed by PLM at no additional cost to the Government. Any
addi ti onal conponents identified as ACMthat have been approved by the
Contracting O ficer for renoval shall be renobved by the Contractor and will
be paid for by an equitable adjustnent to the contract price under the
CONTRACT CLAUSE titled "changes". Sanmpling activities undertaken to
determ ne the presence of additional ACM shall be conducted by personnel
who have successfully conpl eted the EPA Moddel Accreditation Plan (MAP)
"Buil ding Inspector” training course required by 40 CFR 763, Subpart E,
Appendi x C.

.4 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation 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
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Respiratory Protection Program G
Records of the respirator program
O eanup and Disposal; G
Wast e shipnment records. Wigh bills and delivery tickets shall
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be furnished for information only.
Detail ed Drawi ngs; G

Descriptions, detail project drawings, and site |layout to
i nclude worksite contai nnent area techni ques as prescribed on
appl i cabl e SET-UP DETAI L SHEETS, |ocal exhaust ventilation system
| ocations, decontami nation units and | oad-out units, other
tenporary waste storage facility, access tunnels, |ocation of
tenporary utilities (electrical, water, sewer) and boundaries of
each regul ated area.

Mat eri al s and Equi pment; G

Manufacturer's catalog data for all materials and equi pnent to
be used in the work, including brand name, nodel, capacity,
performance characteristics and any other pertinent infornmation.
Test results and certificates fromthe manufacturer of
encapsul ants substantiating conpliance with perfornmance
requirenents of this specification. Material Safety Data Sheets
for all chemicals to be used onsite in the sane format as
i mpl enented in the Contractor's HAZARD COVMUNI CATI ON PROGRAM
Data shall include, but shall not be Ilimted to, the follow ng
itens:

a. High Efficiency Filtered Air (HEPA) |ocal exhaust equi pnent
b. Vacuum cl eani ng equi pnent

c. Pressure differential nonitor for HEPA | ocal exhaust
equi pnent

d. Air nonitoring equipnent
e. Respirators
f. Personal protective clothing and equi pnent
(1) Coveralls
(2) Undercl ot hing
(3) Oher work clothing
(4) Foot coverings
(5) Hard hats
(6) Eye protection
(7) Oher items required and approved by Contractors
Desi gnated I H and Conpetent Person
g. Jdovebag
h. Duct Tape
i. Disposal Containers
(1) Disposal bags
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j. Sheet Plastic
(1) Pol yet hyl ene Sheet - Genera
k. Wetting Agent
(1) Anended Water
I. Strippable Coating
m Prefabricated Decontam nation Unit
n. Oher itens
0. Chenical encapsul ant
p. Material Safety Data Sheets (for all chenicals proposed)
Qualifications

A witten report providing evidence of qualifications for
personnel, facilities and equi pnent assigned to the work.

Training Program G

A copy of the witten project site-specific training naterial as
indicated in 29 CFR 1926, Section .1101 that will be used to train
onsite enpl oyees. The training docunent shall be signed by the
Contractor's Designated | H and Conpetent Person
Medi cal Requirenents; G

Physician's witten opinion

Encapsul ants; G

Certificates stating that encapsul ants neet the applicable
speci fied performance requirenents.

SD- 06 Test Reports
Exposure Assessnent and Air Monitoring;, G

Initial exposure assessnents, negative exposure assessnents,
air-nonitoring results and docunentation

Local Exhaust Ventilation; G
Pressure differential recordings.

Li censes, Pernits and Notifications; G
Li censes, pernits, and notifications.
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SD-07 Certificates
Vacuum Filtrationand Ventil ation Equi pnent; G

Manufacturer's certifications showing conpliance with ANSI Z9.2
for:

a. Vacuuns.

b. Water filtration equi pnent.

c. Ventilation equipnent.

d. Oher equipnent required to contain airborne asbestos fibers.
5 QUALI FI CATI ONS
5.1 Witten Qualifications and O gani zati on Report

The Contractor shall furnish a witten qualifications and organi zation
report providing evidence of qualifications of the Contractor, Contractor's
Proj ect Supervisor, Designated Conpetent Person, supervisors and workers;
Desi gnated I H (person assigned to project and firm nane); independent
testing laboratory (including nane of firm principal, and anal ysts who
wi I | perform anal yses); all subcontractors to be used including di sposa
transportation and di sposal facility firns, subcontractor supervisors,
subcontractor workers; and any others assigned to perform asbestos

abat enment and support activities. The report shall include an organization
chart showi ng the Contractor's staff organization for this project by nane
and title, chain of command and reporting relationship with al
subcontractors. The report shall be signed by the Contractor, the
Contractor's onsite project nanager, Designated Conpetent Person

Desi gnated I H, designated testing |aboratory and the principals of al

subcontractors to be used. The Contractor shall include the follow ng
statenment in the report: "By signing this report | certify that the
personnel | amresponsible for during the course of this project fully

understand the contents of 29 CFR 1926, Section .1101, 40 CFR 61, Subpart

M and the federal, state and |ocal requirenents specified in paragraph
SAFETY AND HEALTH PROGRAM AND PLANS for those asbestos abatement activities
that they will be involved in."

.5.2 Speci fic Requirenents

The Contractor shall designate in witing, personnel neeting the follow ng
qgual i fications:

a. Designated Conpetent Person: The nane, address, tel ephone nunber,
and resune of the Contractor's Designated Conpetent Person shal
be provided. Evidence that the full-tinme Designated Conpetent
Person is qualified in accordance with 29 CFR 1926, Sections .32
and .1101, has EPA Mbdel Accreditation Plan (MAP)
"Contractor/Supervisor" training accreditation required by 40 CFR
763, Subpart E, Appendix C, and is experienced in the
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adm ni stration and supervision of asbestos abatenent projects,

i ncl udi ng exposure assessnent and nonitoring, work practices,

abat enent net hods, protective neasures for personnel, setting up
and i nspecting asbestos abatenent work areas, evaluating the
integrity of containnent barriers, placenent and operation of

| ocal exhaust systens, ACM generated waste contai nment and

di sposal procedures, decontanmi nation units installation and

mai nt enance requirenents, site safety and health requirenents,
notification of other enployees onsite, etc. The duties of the
Conpetent Person shall include the following: controlling entry
to and exit fromthe regul ated area; supervising any enpl oyee
exposure nonitoring required by 29 CFR 1926, Section .1101
ensuring that all enployees working within a regul ated area wear
the appropriate personal protective equi pnent (PPE), are trained
in the use of appropriate nethods of exposure control, and use the
hygi ene facilities and decontam nation procedures specified; and
ensuring that engineering controls in use are in proper operating
conditions and are functioning properly. The Designated Conpetent
Person shall be responsible for conpliance with applicable
federal, state and | ocal requirenents, the Contractor's Acci dent
Prevention Plan and Asbestos Hazard Abatenment Plan. The

Desi gnat ed Conpetent Person shall provide, and the Contractor
shal | submit, the "Contractor/Supervisor" course conpletion
certificate and the nost recent certificate for required refresher
training with the enployee "Certificate of Wrker Acknow edgnent”
required by this paragraph. The Contractor shall subnit evidence
that this person has a mninumof 2 years of on-the-job asbestos
abat enent experience rel evant to OSHA conpetent person
requirenents. The Designated Conpetent Person shall be onsite at
all tinmes during the conduct of this project.

Project and Ot her Supervisors: The Contractor shall provide the
nane, address, tel ephone nunber, and resune of the Project
Supervi sor and ot her supervi sors who have responsibility to

i mpl ement t he Accident Prevention Plan, including the Asbestos
Hazard Abatenent Plan and Activity Hazard Anal yses, the authority
to direct work perfornmed under this contract and verify
conpliance, and have EPA Mddel Accreditation Plan ( MAP)
"Contractor/Supervisor" training accreditation required by 40 CFR
763, Subpart E, Appendix C. The Project Supervisor and other
supervi sors shall provide, and the Contractor shall submit, the
"Contractor/ Supervisor" course conpletion certificate and the nost
recent certificate for required refresher training with the

enpl oyee "Certificate of Wrker Acknow edgnent" required by this
paragraph. The Contractor shall subnit evidence that the Project
Supervi sor has a m ninum of 2 years of on-the-job asbestos

abat enent experience rel evant to project supervisor
responsibilities and the other supervisors have a mininumof 2
years on-the-job asbestos abatenent experience commensurate with
the responsibilities they will have on this project.

Desi gnated Industrial Hygienist: The Contractor shall provide the
nane, address, tel ephone nunber, resune and other information
specified below for the Industrial Hygienist (IH selected to
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prepare the Contractor's Asbestos Hazard Abatenent Plan, prepare
and performtraining, direct air nonitoring and assist the
Contractor's Conpetent Person in inplenenting and ensuring that
safety and health requirenents are conplied with during the
performance of all required work. The Designated IH shall be a
person who is board certified in the practice of industria

hygi ene or board eligible (nmeets all education and experience
requi renents) as determ ned and docunented by the Anmerican Board
of Industrial Hygiene (ABIH), has EPA Mddel Accreditation Plan
(MAP) "Contractor/Supervisor" training accreditation required by
40 CFR 763, Subpart E, Appendix C, and has a m ni nrum of 2 years of
conpr ehensi ve experience in planning and overseei ng asbestos
abatenent activities. The Designated IH shall provide, and the
Contractor shall subnmit, the "Contractor/Supervisor" course
conpletion certificate and the nost recent certificate for
required refresher training with the enployee "Certificate of

Wor ker Acknow edgnment” required by this paragraph. The Desi gnated
IH shall be conpletely independent fromthe Contractor according
to federal, state, or local regulations; that is, shall not be a
Contractor's enployee or be an enployee or principal of a firmin
a business relationship with the Contractor negating such

i ndependent status. A copy of the Designated IHs current valid
ABIH certification confirmation of eligibility in witing fromthe
ABlI H shal |l be included. The Designated IH shall visit the site at
| east 1 per week for the duration of asbestos activities and shal
be available for energencies. In addition, the Designated IH
shal | prepare, and the Contractor shall submt, the nane, address,
t el ephone nunbers and resunes of additional IH s and industrial
hygi ene technicians (IHT) who will be assisting the Designated IH
in performing onsite tasks. |Hs and | HTs supporting the
Designated IH shall have a m ninumof 2 years of practical onsite
asbest os abat enent experience. The fornal reporting relationship
bet ween the Designated IH and the support IHs and | HTs, the

Desi gnat ed Conpetent Person, and the Contractor shall be indicated.

Asbest os Abat enent Workers: Asbestos abatenment workers shall neet
the requirenents contained in 29 CFR 1926, Section .1101, 40 CFR 61
Subpart M and other applicable federal, state and | oca
requirenents. Worker training docunentation shall be provided as
required on the "Certificate of Worrkers Acknow edgnment” in this

par agr aph

Worker Training and Certification of Wrker Acknow edgnent:
Trai ni ng docunentation will be required for each enpl oyee who wll
perform OGSHA Class |, Cass Il, Oass Ill, or ass |V asbestos
abat enent operations. Such docunentation shall be submtted on a
Contractor generated formtitled "Certificate of Wrkers

Acknowl edgnent", to be conpleted for each enployee in the sane
format and containing the sane information as the exanpl e
certificate at the end of this section. Training course
conpletion certificates (initial and nost recent update refresher)
required by the informati on checked on the formshall be attached.

Physi ci an: The Contractor shall provide the nane, nedica
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qualifications, address, telephone nunber and resune of the
physician who will or has perforned the nedi cal exam nations and
eval uations of the persons who will conduct the asbestos abat enent
work tasks. The physician shall be currently licensed by the
state where the workers will be or have been exani ned, have
expertise in pneunopconiosis and shall be responsible for the
determ nati on of nedical surveillance protocols and for review of
exam nation/test results perforned in conpliance with 29 CFR 1926
Section . 1101 and paragraph MEDI CAL REQUI REMENTS. The physici an
shall be familiar with the site's hazards and the scope of this
proj ect.

First Ald and CPR Trai ned Persons: The nanmes of at |east 2
persons who are currently trained in first aid and CPR by the
Anerican Red Cross or other approved agency shall be desi gnated
and shall be onsite at all times during site operations. They
shal|l be trained in universal precautions and the use of PPE as
descri bed in the Bl oodborne Pat hogens Standard of 29 CFR 1910,
Section .1030 and shall be included in the Contractor's Bl oodborne
Pat hogen Program These persons nmay perform other duties but

shal |l be immedi ately available to render first aid when needed. A
copy of each designated person's current valid First Aid and CPR
certificate shall be provided.

I ndependent Testing Laboratory: The Contractor shall provide the
nane, address and tel ephone nunber of the independent testing

| aboratory selected to performthe sanple anal yses and report the
results. The testing |laboratory shall be conpletely independent
fromthe Contractor as recogni zed by federal, state or |oca

regul ations. Witten verification of the following criteria,
signed by the testing | aboratory principal and the Contractor,
shal | be subnitted

(1) Phase contrast mcroscopy (PCM: The laboratory is fully
equi pped and proficient in conducting PCM of airborne sanpl es
usi ng the nethods specified by 29 CFR 1926, Section .1101, CSHA
met hod | D-160, the nost current version of NI OSH Pub No. 84-100
Met hod 7400; the laboratory is currently judged proficient
(classified as acceptable) in counting airborne asbestos sanpl es
by PCM by successful participation in each of the last 4 rounds in
the American Industrial Hygi ene Association (Al HA) Proficiency
Anal ytical Testing (PAT) Program the nanes of the selected

m croscopi sts who will analyze airborne sanples by PCMw th
verified docunentation of their proficiency to conduct PCM

anal yses by being judged proficient in counting sanples as current
participating analysts in the AlHA PAT Program and having
successfully conpl eted the Asbestos Sanpling and Anal ysis course
(NI CSH 582 or equivalent) with a copy of course conpletion
certificate provided; when the PCM analysis is to be conducted
onsite, docunentation shall be provided certifying that the onsite
anal yst neets the sanme requirenents.

(2) Polarized |ight mcroscopy (PLM: The laboratory is fully

equi pped and proficient in conducting PLM anal yses of suspect ACM
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bul k sanples in accordance with 40 CFR 763, Subpart E, Appendix E
the | aboratory is currently accredited by N ST under the NVLAP for
bul k asbestos analysis and will use analysts (nanes shall be
provided) with denonstrated proficiency to conduct PLMto include
its application to the identification and quantification of
asbestos content.

(3) PCM The laboratory is fully equi pped and each anal yst (nane
shal | be provided) possesses denonstrated proficiency in
conducti ng PCM anal ysis of airborne sanples using NI OSH Pub No
84-100 Method 7400 PCM

i. Disposal Facility, Transporter: The Contractor shall provide
witten evidence that the landfill to be used is approved for
asbest os di sposal by the USEPA and state and |ocal regulatory
agenci es. Copi es of signed agreenents between the Contractor
(i ncluding subcontractors and transporters) and the asbestos waste
di sposal facility to accept and dispose of all asbestos containing
wast e generated during the perfornmance of this contract shall be
provided. Qualifications shall be provided for each subcontractor
or transporter to be used, indicating previous experience in
transport and di sposal of asbestos waste to include all required
state and | ocal waste haul er requirenents for asbestos. The
Contractor and transporters shall neet the DOT requirenents of 49
CFR 171, 49 CFR 172, and 49 CFR 173 as well as registration
requirenents of 49 CFR 107 and other applicable state or |oca
requirenents. The disposal facility shall neet the requirenents
of 40 CFR 61, Sections .154 or .155, as required in 40 CFR 61
Section .150(b), and other applicable state or |ocal requirenents.

5.3 Federal, State or Local Citations on Previous Projects

The Contractor and all subcontractors shall submit a statenent, signed by
an officer of the conpany, containing a record of any citations issued by
Federal, State or local regulatory agencies relating to asbestos activities
(including projects, dates, and resolutions); a list of penalties incurred
t hr ough non-conpliance with asbestos project specifications, including

i qui dat ed danages, overruns in scheduled tine Iimtations and resol utions;
and situations in which an asbestos-related contract has been term nated
(including projects, dates, and reasons for ternmnations). |If there are
none, a negative declaration signed by an officer of the conpany shall be
provi ded.

.6 REGULATCRY REQUI REMENTS

In addition to detailed requirenments of this specification, work perforned
under this contract shall conply with EM 385-1-1, applicable federal

state, and |ocal |aws, ordinances, criteria, rules and regul ations
regardi ng handling, storing, transporting, and di sposing of asbestos waste
materials. This includes, but is not linmted to, OSHA standards, 29 CFR
1926, especially Section .1101, 40 CFR 61, Subpart Mand 40 CFR 763.
Matters of interpretation of standards shall be submitted to the
appropriate adm nistrative agency for resolution before starting work.
VWhere the requirenents of this specification, applicable laws, criteria,
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ordi nances, regulations, and referenced docunents vary, the npbst stringent
requi renents shall apply. The followi ng state and |ocal |aws, rules and
regul ati ons regardi ng denolition, renoval, encapsul ati on, construction
alteration, repair, naintenance, renovation, spill/enmergency cleanup
housekeepi ng, handling, storing, transporting and di sposi ng of asbestos
material apply: H OSH 12-145.

.7 SAFETY AND HEALTH PROGRAM AND PLANS

The Contractor shall devel op and subnmit a witten conprehensive
site-specific Accident Prevention Plan at |east 30 days prior to the
preconstructi on conference. The Accident Prevention Plan shall address
requi renents of EM 385-1-1, Appendix A, covering onsite work to be
perfornmed by the Contractor and subcontractors. The Accident Prevention

Pl an shall incorporate an Asbestos Hazard Abatenent Plan, and Activity
Hazard Anal yses as separate appendices into 1 site specific Accident
Prevention Plan docunent. Any portions of the Contractor's overall Safety
and Health Programthat are referenced in the Accident Prevention Plan
e.g., respirator program hazard comruni cation program confined space
entry program etc., shall be included as appendices to the Accident
Prevention Plan. The plan shall take into consideration all the individual
asbest os abatenent work tasks identified in Table 1. The plan shall be
prepared, signed (and sealed, including certification nunber if required),
and dated by the Contractor's Designated |IH Conpetent Person, and Project
Super vi sor .

. 7.1 Asbest os Hazard Abatenment Pl an Appendi x

The Asbest os Hazard Abatenent Pl an appendi x to the Accident Prevention Plan
shall include, but not be limted to, the foll ow ng:

a. The personal protective equi pnent to be used;

b. The location and description of regulated areas including clean
and dirty areas, access tunnels, and decontam nation unit (clean
room shower room equi pnent room storage areas such as | oad-out
unit);

c. Initial exposure assessnent in accordance with 29 CFR 1926,
Section .1101;

d. Level of supervision

e. Method of notification of other enployers at the worksite;

f. Abatenent nethod to include containment and control procedures;
g. Interface of trades involved in the construction

h. Sequenci ng of asbestos rel ated work;

i. Storage and di sposal procedures and plan;

j. Type of wetting agent and asbestos encapsul ant to be used;
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k. Location of |ocal exhaust equipnent;
I. Air nonitoring nethods (personal, environnental and cl earance);
m Bul k sanpling and anal ytical nethods (if required);

n. A detailed description of the nethod to be enployed in order to
control the spread of ACM wastes and airborne fiber concentrations;

0. Fire and nedi cal energency response procedures;
p. The security procedures to be used for all regul ated areas.
7.2 Activity Hazard Anal yses Appendi x

Activity Hazard Anal yses, for each mmjor phase of work, shall be submtted
and updated during the project. The Activity Hazard Anal yses fornmat shal
be in accordance with EM 385-1-1 (Figure 1-1). The analysis shall define
the activities to be perforned for a major phase of work, identify the
sequence of work, the specific hazards anticipated, and the control
neasures to be inplenented to elimnate or reduce each hazard to an
acceptable level. Wirk shall not proceed on that phase until the Activity
Hazard Anal yses has been accepted and a preparatory neeting has been
conducted by the Contractor to discuss its contents with everyone engaged
in the activities, including the onsite Government representatives. The
Activity Hazard Anal yses shall be continuously reviewed and, when
appropriate, nodified to address changing site conditions or operations.

. 8 PRECONSTRUCTI ON CONFERENCE AND ONSI TE SAFETY

The Contractor and the Contractor's Designated Conpetent Person, Project
Supervi sor, and Designated IH shall nmeet with the Contracting Oficer prior
to beginning work at a safety preconstruction conference to discuss the
details of the Contractor's submtted Accident Prevention Plan to include

t he Asbest os Hazard Abatenment Plan and Activity Hazard Anal yses appendi ces.
Deficiencies in the Accident Prevention Plan will be discussed and the

Acci dent Prevention Plan shall be revised to correct the deficiencies and
resubnmitted for acceptance. Any changes required in the specification as a
result of the Accident Prevention Plan shall be identified specifically in
the plan to allow for free di scussion and acceptance by the Contracting
Oficer, prior to the start of work. Onsite work shall not begin until the
Acci dent Prevention Plan has been accepted. A copy of the witten Accident
Prevention Plan shall be maintained onsite. Changes and nodifications to

t he accepted Accident Prevention Plan shall be made with the know edge and
concurrence of the Designated IH the Project Supervisor, Designated
Conpetent Person, and the Contracting O ficer. Should any unforeseen
hazard becone evident during the perfornmance of the work, the Designated IH
shal |l bring such hazard to the attention of the Project Supervisor

Desi gnat ed Conpetent Person, and the Contracting O ficer, both verbally and
inwiting, for resolution as soon as possible. In the interim al
necessary action shall be taken by the Contractor to restore and naintain
safe working conditions in order to safeguard onsite personnel, visitors,
the public, and the environnent. Once accepted by the Contracting Oficer
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t he Accident Prevention Plan, including the Asbestos Hazard Abatenent Pl an

and Activity Hazard Analyses will be enforced as if an addition to the
contract. Disregarding the provisions of this contract or the accepted
Accident Prevention Plan will be cause for stopping of work, at the

di scretion of the Contracting Officer, until the matter has been rectified.
.9 SECURITY

Demarcati on of work (warning tape) area, shall be provided for each

regul ated area. A |og book shall be kept docunenting entry into and out of
the regulated area. Entry into regulated areas shall only be by personne
aut horized by the Contractor and the Contracting Oficer. Personnel

aut horized to enter regul ated areas shall be trained, be nedically

eval uated, and wear the required personal protective equiprment for the
specific regul ated area to be entered.

.10 MEDI CAL REQUI REMENTS
Medi cal requirenents shall conformto 29 CFR 1926, Section .1101.
.10.1 Medi cal Exami nations

Bef ore bei ng exposed to airborne ashestos fibers, workers shall be provided
with a nmedical exam nation as required by 29 CFR 1926, Section .1101 and

ot her pertinent state or local requirenents. This requirenent shall have
been satisfied within the last 12 nonths. The same nedi cal exam nation
shal | be given on an annual basis to enpl oyees engaged in an occupation

i nvol vi ng asbestos and within 30 cal endar days before or after the

term nation of enployment in such occupation. X-ray filns of asbestos

wor kers shall be identified to the consulting radi ol ogi st and nedi ca

record jackets shall be marked with the word "asbestos."

.10.1.1 Informati on Provided to the Physician

The Contractor shall provide the following infornmation in witing to the
exam ni ng physi ci an:

a. A copy of 29 CFR 1926, Section .1101 and Appendices D, E, G and |

b. A description of the affected enployee's duties as they relate to
t he enpl oyee' s exposure;

c. The enployee's representative exposure |evel or anticipated
exposure | evel

d. A description of any personal protective and respiratory equi pnent
used or to be used;

e. Information from previous nedical exani nations of the affected
enpl oyee that is not otherw se available to the exani ning
physi ci an.

1.10.1.2 Witten Medical Opinion
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For each worker, a witten nedical opinion prepared and signed by a
i censed physician indicating the foll ow ng:

a. Summary of the results of the exami nation

b. The potential for an existing physiological condition that would
pl ace the enpl oyee at an increased risk of health inpairnent from
exposure to asbestos.

c. The ability of the individual to wear personal protective
equi pnent, including respirators, while perforning strenuous work
tasks under cold and/or heat stress conditions.

d. A statenent that the enpl oyee has been inforned of the results of
the exanination, provided with a copy of the results, infornmed of
the increased risk of lung cancer attributable to the conbined
ef fect of snoking and asbestos exposure, and inforned of any
medi cal condition that nay result from asbestos exposure.

.10.2 Medi cal and Exposure Records

Conpl ete and accurate records shall be mmintai ned of each enpl oyee's

nedi cal exam nations, nedical records, and exposure data, as required by 29
CFR 1910, Section .1910.20 and 29 CFR 1926, Section .1101 for a period of
50 years after term nation of enploynent. Records of the required nedica
exam nati ons and exposure data shall be nmade avail able, for inspection and
copying, to the Assistant Secretary of Labor for Cccupational Safety and
Heal th (OSHA) or authorized representatives of the enployee and an

enpl oyee' s physi ci an upon request of the enpl oyee or forner enployee. A
copy of the required nedical certification for each enpl oyee shall be

mai ntai ned on file at the worksite for review, as requested by the
Contracting O ficer or the representatives.

.11 TRAI NI NG PROGRAM
11,1 CGeneral Training Requirenents

The Contractor shall establish a training programas specified by EPA Mde
Accreditation Plan (MAP), training requirenents at 40 CFR 763, Subpart E
Appendi x C, the State of Hawaii, H OSH 12-145, HAR Chapter 501, HAR Chapter
502, HAR Chapter 503, HAR Chapter 504, OSHA requirenents at 29 CFR 1926,
Section .1101(k)(9), and this specification. Contractor enpl oyees shal
conplete the required training for the type of work they are to perform and
such training shall be docunented and provided to the Contracting Oficer
as specified in paragraph QUALI FI CATI ONS

.11.2 Project Specific Training
Prior to commencenment of work, each worker shall be instructed by the
Contractor's Designated |H and Conpetent Person in the follow ng project
specific training:

a. The hazards and health effects of the specific types of ACMto be

abat ed;
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b. The content and requirenents of the Contractor's Accident
Prevention Plan to include the Asbestos Hazard Abatenent Plan and
Activity Hazard Anal yses and site-specific safety and health
precauti ons;

c. Hazard Communication Program

d. Hands-on training for each asbestos abatenent technique to be
enpl oyed;

e. Heat and/or cold stress nonitoring specific to this project;
f. Ar nonitoring program and procedures;

g. Medical surveillance to include nedical and exposure
recor d- keepi ng procedures;

h. The association of cigarette snoke and asbestos-rel ated di sease;
i. Security procedures;

j. Specific work practice controls and engi neering controls required
for each dass of work in accordance with 29 CFR 1926, Section
. 1101.

12 RESPI RATORY PROTECTI ON PROGRAM

The Contractor's Designated IH shall establish in witing, and inplenent a
respiratory protection programin accordance with 29 CFR 1926, Section
.1101, 29 CFR 1910, Section .134, ANSI Z88.2, and DETAIL SHEET 12. The
Contractor's Designated |H shall establish mnimumrespiratory protection
requi renents based on neasured or anticipated | evels of airborne asbestos
fi ber concentrations encountered during the performance of the ashestos
abatenment work. The Contractor's respiratory protection program shal

i nclude, but not be limted to, the followi ng el enents:

a. The conpany policy, used for the assignnent of individua
responsibility, accountability, and inplenentation of the
respiratory protection program

b. The standard operating procedures covering the selection and use
of respirators. Respiratory selection shall be determ ned by the
hazard to which the worker is exposed.

c. Medical evaluation of each user to verify that the worker nmay be
assigned to an activity where respiratory protection is required.

d. Training in the proper use and limtations of respirators.

e. Respirator fit-testing, i.e., quantitative, qualitative and
i ndi vidual functional fit checks.

f. Regular cleaning and di sinfection of respirators.
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g. Routine inspection of respirators during cleaning and after each
use when designated for energency use

h. Storage of respirators in convenient, clean, and sanitary
| ocati ons.

i. Surveillance of regulated area conditions and degree of enployee
exposure (e.g., through air nonitoring).

j. Regular evaluation of the continued effectiveness of the
respiratory protection program

k. Recognition and procedures for the resolution of special problens
as they affect respirator use (e.g., no facial hair that cones
between the respirator face piece and face or interferes with
val ve function; prescription eye wear usage; contact |enses usage;
etc.).

I. Proper training in putting on and renoving respirators.
.12.1 Respiratory Fit Testing

A qualitative or quantitative fit test conformng to 29 CFR 1926, Section
1101, Appendi x C shall be conducted by the Contractor's Designated IH for
each Contractor worker required to wear a respirator, and for the
Contracting O ficer and authorized visitors who enter a regul ated area
where respirators are required to be worn. A respirator fit test shall be
perfornmed for each worker wearing a negative-pressure respirator prior to
initially wearing a respirator on this project and every 6 nonths
thereafter. The qualitative fit tests may be used only for testing the fit
of half-mask respirators where they are permitted to be worn, or of
full-facepiece air purifying respirators where they are worn at |evels at
whi ch hal f-facepiece air purifying respirators are permtted. |If physica
changes develop that will affect the fit, a newfit test for the worker
shal |l be perfornmed. Functional fit checks shall be perforned by enpl oyees
each tine a respirator is put on and in accordance with the manufacturer's
reconmendat i on.

.12.2 Respirator Sel ection and Use Requirenents

The Contractor shall provide respirators, and ensure that they are used as
required by 29 CFR 1926, Section .1101 and in accordance with the

manuf acturer's recommendations. Respirators shall be jointly approved by
the Mne Safety and Health Administration and the National Institute for
Cccupational Safety and Health (MBHA/ NICSH), or by NI OSH, under the

provi sions of 42 CFR 84, for use in environments containing airborne
asbestos fibers. Personnel who handle ACM enter regul ated areas that
require the wearing of a respirator, or who are ot herw se carryi ng out
abatenment activities that require the wearing of a respirator, shall be
provided with approved respirators that are fully protective of the worker
at the neasured or anticipated airborne asbestos concentration |level to be
encountered. For air-purifying respirators, the particulate filter portion
of the cartridges or canister approved for use in airborne asbestos
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environnents shall be high-efficiency particulate air (HEPA). The initia
respirator selection and the decisions regarding the upgradi ng or
downgr adi ng of respirator type shall be made by the Contractor's Designated
| H based on the neasured or anticipated airborne ashestos fiber
concentrations to be encountered. Reconmendations nade by the Contractor's
Desi gnated IH to downgrade respirator type shall be submtted in witing to
the Contracting Officer. The Contractor's Designated Conpetent Person in
consultation with the Designated IH shall have the authority to take

i medi ate action to upgrade or downgrade respiratory type when there is an
i medi ate danger to the health and safety of the wearer. Respirators shal
be used in the follow ng circunstances:

a. During all Class | asbestos jobs.

b. During all dass Il work where the ACMis not renoved in a
substantially intact state.

c. During all Cass Il and Il work which is not perforned using wet
met hods. Respirators need not be worn during renoval of ACM from
sl oped roofs when a negative exposure assessnment has been made and
ACMis renoved in an intact state.

d. During all Cass Il and Il asbestos jobs where the Contractor
does not produce a negative exposure assessnent.

e. During all Cass IlIl jobs where TSI or surfacing ACMis being
di st ur bed.

f. During all work where enpl oyees are exposed above the PEL-TWA or
PEL- Excursion Limt.

g. In energencies
1.12.3 Class | Wrk

The Contractor shall provide: (1) atight-fitting, powered air purifying
respirator equipped with high efficiency filters, or (2) a full-facepiece
supplied air respirator operated in the pressure denand node, equi pped with
HEPA egress cartridges, or (3) an auxiliary positive pressure

sel f-contai ned breathing apparatus, for all enployees within the regul ated
area where Class | work is being perforned; provided that a negative
exposure assessnent has not been produced, and that the exposure |evel will
not exceed 1 f/cc as an 8-hour tinme weighted average. A full-facepiece
supplied air respirator, operated in the pressure demand node, equi pped
with an auxiliary positive pressure self-contained breathi ng apparatus
shal | be provided under such conditions, if the exposure assessnent

i ndi cates exposure | evels above 1 f/cc as an 8-hour tine wei ghted average.

1.12.4 Class Il and Il Wrk

The Contractor shall provide an air purifying respirator, other than a

di sposabl e respirator, equipped with high-efficiency filters whenever the
enpl oyee perforns Class Il and Il1 asbestos jobs where the Contractor does
not produce a negative exposure assessnent ; and Class Il jobs where TSI
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or surfacing ACMis being disturbed.
.12.5 Sani tation

Enpl oyees who wear respirators shall be permitted to | eave work areas to
wash their faces and respirator facepi eces whenever necessary to prevent
skin irritation associated with respirator use.

.13 HAZARD COVMUNI CATI ON PROGRAM

A hazard conmuni cation program shall be established and inplenented in
accordance with 29 CFR 1926, Section .59. Material safety data sheets
(MSDSs) shall be provided for all hazardous nmaterials brought onto the
worksite. One copy shall be provided to the Contracting Officer and 1 copy
shall be included in the Contractor's Hazard Comuni cati on Program

.14 LI CENSES, PERM TS AND NOTI FI CATI ONS
.14.1 CGeneral Legal Requirenents

Necessary |icenses, pernmits and notifications shall be obtained in
conjunction with the project's asbestos abatenment, transportation and

di sposal actions and tinely notification furnished of such actions as
required by federal, state, regional, and local authorities. The
Contractor shall notify the Regional Ofice of the USEPA or state's
environnental protection agency responsible for asbestos air em ssions and
the Contracting Officer in witing, at |least 10 days prior to the
commencenent of work, in accordance with 40 CFR 61, Subpart M and state
and | ocal requirenents to include the nandatory "Notification of Denolition
and Renovation Record" formand other required notification docunents.
Notification shall be by Certified Mail, Return Receipt Requested. The
Contractor shall furnish copies of the receipts to the Contracting Oficer
inwiting, prior to the commencenent of work. Local fire departnent shal
be notified 3 days before fire-proofing material is renoved froma buil di ng
and the notice shall specify whether or not the material contains ashbestos.
A copy of the rental conpany's witten acknow edgrment and agreenent shal
be provided as required by paragraph RENTAL EQUI PMENT. For |icenses,
permts, and notifications that the Contractor is responsible for
obt ai ning, the Contractor shall pay any associated fees or other costs

i ncurred.

.14.2 Litigation and Notification

The Contractor shall notify the Contracting Oficer if any of the follow ng
occur:

a. The Contractor or any of the subcontractors are served with notice
of violation of any law, regulation, permt or |license which
relates to this contract;

b. Proceedings are commenced which could | ead to revocation of
related pernits or licenses; pernmits, |licenses or other Governnent
aut hori zations relating to this contract are revoked;
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c. VLitigation is comenced which would affect this contract;

d. The Contractor or any of the subcontractors becone aware that
their equipnent or facilities are not in conpliance or may fail to
comply in the future with applicable laws or regul ations.

15 PERSONAL PROTECTI VE EQUI PMENT

Three conplete sets of personal protective equi pnent shall be nmde
available to the Contracting O ficer and authorized visitors for entry to
the regul ated area. Contracting Oficer and authorized visitors shall be
provided with training equivalent to that provided to Contractor enployees
in the selection, fitting, and use of the required personal protective
equi pnment and the site safety and health requirenents. Contractor workers
shal |l be provided with personal protective clothing and equi pnent and the
Contractor shall ensure that it is worn properly. The Contractor's

Desi gnated | H and Desi gnat ed Conpetent Person shall select and approve al
the required personal protective clothing and equi pnent to be used.

.15.1 Respirators

Respirators shall be in accordance with paragraph RESPI RATORY PROTECTI ON
PROGRAM

.15.2 Whol e Body Protection

Per sonnel exposed to airborne concentrati ons of asbestos that exceed the
PELs, or for all OSHA C asses of work for which a required negative
exposure assessnent is not produced, shall be provided with whol e body
protection and such protection shall be worn properly. The Contractor's
Desi gnated I H and Conpetent Person shall select and approve the whol e body
protection to be used. The Conpetent Person shall exam ne work suits worn
by enpl oyees at | east once per work shift for rips or tears that may occur
during perfornmance of work. Wien rips or tears are detected while an

enpl oyee is working, rips and tears shall be inmedi ately nmended, or the
work suit shall be imediately replaced. Disposable whole body protection
shal | be di sposed of as asbestos contam nated waste upon exiting fromthe
regul ated area. Reusable whol e body protection worn shall be either

di sposed of as asbestos contam nated waste upon exiting fromthe regul ated
area or be properly laundered in accordance with 29 CFR 1926, Section
.1101. Whol e body protection used for asbestos abatenent shall not be
renoved fromthe worksite by a worker to be cleaned. Recommendati ons nade
by the Contractor's Designated |H to downgrade whol e body protection shal
be submitted in witing to the Contracting Officer. The Contractor's

Desi gnat ed Conpetent Person, in consultation with the Designated IH has
the authority to take i nmedi ate action to upgrade or downgrade whol e body
protection when there is an i nmedi ate danger to the health and safety of

t he wearer.

.15.2.1 Coveralls

Di sposabl e-breat habl e coveralls with a zi pper front shall be provided.
Sl eeves shall be secured at the wists, and foot coverings secured at the
ankl es. See DETAIL SHEET 13.
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1.15.2.2 Work d ot hi ng

An additional coverall shall be provided when the abatenent and control
nmet hod enpl oyed does not provide for the exit fromthe regul ated area
directly into an attached decontanination unit. Coth work clothes for
wear under the protective coverall, and foot coverings, shall be provided
when work is being conducted in | ow tenperature conditions. Coth work
cl othes shall be either disposed of as asbestos contam nated waste or
properly laundered in accordance with 29 CFR 1926, Section .1101

1.15.2.3 d oves

A oves shall be provided to protect the hands. Where there is the
potential for hand injuries (i.e., scrapes, punctures, cuts, etc.) a
sui tabl e gl ove shall be provided and used.

1.15.2. 4 Foot Coveri ngs

Cl oth socks shall be provided and worn next to the skin. Footwear, as
required by OSHA and EM 385-1-1, that is appropriate for safety and health
hazards in the area shall be worn. Rubber boots shall be used in noist or
wet areas. Reusable footwear renpbved fromthe regul ated area shall be

t hor oughl y decontami nated or disposed of as ACM waste. Disposable
protective foot covering shall be disposed of as ACMwaste. |f rubber
boots are not used, disposable foot covering shall be provided.

1.15.2.5 Head Coveri ng
Hood type di sposabl e head covering shall be provided. |In addition
protective head gear (hard hats) shall be provided as required. Hard hats
shall only be renoved fromthe regul ated area after being thoroughly
decont am nat ed.

1.15.2.6 Protective Eye War
Eye protection provided shall be in accordance with ANSI Z87.1.

1.16 HYA ENE FACI LI TI ES AND PRACTI CES
The Contractor shall establish a decontanination area for the
decont ani nati on of enployees, material and equi pnent. The Contractor shal
ensure that enployees enter and exit the regul ated area through the
decont ami nati on area.

1.16.1 Shower Facilities

Shower facilities, when provided, shall conply with 29 CFR 1910, Section
.141(d) (3).

1.16.2 3-Stage Decontani nation Area
A tenporary negative pressure decontanination unit that is adjacent and

attached in a | eak-tight nanner to the regul ated area shall be provided as
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described in SET-UP DETAIL SHEET Nunbers 22 and 23. Uilization of
prefabricated units shall have prior approval of the Contracting Oficer
The decontam nation unit shall have an equi prent room and a clean room
separated by a shower that conplies with 29 CFR 1910, Section .141 (unless
the Contractor can denonstrate that such facilities are not feasible).

Equi pnent and surfaces of containers filled with ACM shall be cl eaned prior
to renmoving them fromthe equi pment roomor area. Surfaces of the

equi pnment room shall be wet wiped 2 tines after each shift. Materials used
for wet wiping shall be disposed of as asbestos contam nated waste. Two
separate | ockers shall be provided for each asbestos worker, one in the
equi pnent room and one in the clean room The Contractor shall provide a
m ni mum of 1 shower. |nstantaneous type in-line water heater nay be

i ncorporated at each shower head in |ieu of hot water heater, upon approval
by the Contracting Oficer. Flow and tenperature controls shall be | ocated
within the shower and shall be adjustable by the user. The wastewater punp
shall be sized for 1.25 times the showerhead flowrate at a pressure head
sufficient to satisfy the filter head | oss and discharge |line | osses. The
punp shall supply a mnimum1l.6 L/s flowwth 10.7 m of pressure head.
Used shower water shall be collected and filtered to renpve asbestos
contam nation. Filters and residue shall be disposed of as asbestos
contam nated nmaterial, per DETAIL SHEETS 9A and 14. Filtered water shall be
di scharged to the sanitary system Wastewater filters shall be installed
in series with the first stage pore size of 20 microns and the second stage
pore size of 5 mcrons. The floor of the decontam nation unit's clean room
shal |l be kept dry and clean at all tines. Wter fromthe shower shall not
be allowed to wet the floor in the clean room Surfaces of the clean room
and shower shall be wet-wiped 2 tines after each shift change with a

di sinfectant solution. Proper housekeepi ng and hygi ene requirements shal
be mmi ntained. Soap and towels shall be provided for showering, washing
and drying. Any cloth towels provided shall be disposed of as ACM waste or
shal | be laundered in accordance with 29 CFR 1926, Section .1101.

.16.3 Load- Cut Unit

A tenporary load-out unit that is adjacent and connected to the regul ated
area and access tunnel shall be provided as described in DETAIL SHEET
Nunmber 25. Utilization of prefabricated units shall have prior approval of
the Contracting Officer. The |oad-out unit shall be attached in a

| eak-tight manner to each regulated area. Surfaces of the |oad-out unit
and access tunnel shall be adequately wet-wi ped 2 tines after each shift
change. Materials used for wet wiping shall be disposed of as ashestos
cont am nat ed waste.

.16.4 Decontam nation Area Entry Procedures

The Contractor shall ensure that enployees entering the decontam nation
area through the clean roomor clean area

a. Renove street clothing in the clean roomor clean area and deposit
it in |ockers.

b. Put on protective clothing and respiratory protection before
| eaving the clean roomor clean area
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c. Pass through the equipnent roomto enter the regul ated area.
1.16.5 Decont ami nation Area Exit Procedures
The Contractor shall ensure that the followi ng procedures are foll owed:

a. Before leaving the regul ated area, respirators shall be worn while
enpl oyees renove all gross contam nation and debris fromtheir
wor k cl ot hing using a HEPA vacuum

b. Enployees shall renove their protective clothing in the equi pnent
room and deposit the clothing in | abel ed i nperneabl e bags or
containers (see Detail Sheets 9 and 14) for disposal and/or
| aunderi ng.

c. Enployees shall not renove their respirators in the equi pnent room

d. Enpl oyees shall shower prior to entering the clean room If a
shower has not been | ocated between the equi pnent room and the
clean roomor the work is performed outdoors, the Contractor shal
ensure that enpl oyees engaged in Class | asbestos jobs: a) Renobve
asbestos contami nation fromtheir work suits in the equi pment room
or decontani nation area using a HEPA vacuum before proceeding to a
shower that is not adjacent to the work area; or b) Renove their
contami nated work suits in the equi pment room w thout cleaning
worksuits, and proceed to a shower that is not adjacent to the
wor k ar ea.

e. After showering, enployees shall enter the clean room before
changing into street clothes.

1.16.6 Lunch Areas

The Contractor shall provide lunch areas in which the airborne
concentrations of asbestos are below 0.01 f/cc.

1.16.7 Snoki ng

Smoking, if allowed by the Contractor, shall only be permitted in
desi gnat ed areas approved by the Contracting O ficer

1.17 REGULATED AREAS

Al dass I, Il, and Il asbestos work shall be conducted wi thin regul at ed
areas. The regulated area shall be demarcated to minimze the nunber of
persons within the area and to protect persons outside the area from
exposure to airborne ashestos. \Where critical barriers or negative
pressure encl osures are used, they shall demarcate the regul ated area.
Access to regul ated areas shall be linmted to authorized persons. The
Contractor shall control access to regul ated areas, ensure that only

aut hori zed personnel enter, and verify that Contractor required nedica
surveillance, training and respiratory protection programrequirenents are
nmet prior to allow ng entrance.
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18 WARNI NG SI GNS AND TAPE

Warni ng signs and tape printed in English and shall be provided at the
regul ated boundaries and entrances to regul ated areas. The Contractor
shal |l ensure that all personnel working in areas contiguous to regul ated
areas conprehend the warning signs. Signs shall be located to all ow
personnel to read the signs and take the necessary protective steps
required before entering the area. Warning signs, as shown and descri bed
in DETAIL SHEET 11, shall be in vertical format conformng to 29 CFR 1910
and 29 CFR 1926, Section .1101, a mininumof 500 by 350 nm, and displ aying
the followi ng | egend in the | ower panel

DANCER
ASBESTOS
CANCER AND LUNG DI SEASE HAZARD
AUTHORI ZED PERSONNEL ONLY
RESPI RATORS AND PROTECTI VE CLOTHI NG ARE REQUI RED I N THI S AREA

Spaci ng between lines shall be at |east equal to the height of the upper of
any two lines. Warning tape shall be provided as shown and descri bed on
DETAI L SHEET 11. Decontamination unit signage shall be as shown and

descri bed on DETAIL SHEET 15.

.19  WARNI NG LABELS

Warni ng | abels shall be affixed to all asbestos disposal containers used to
contai n asbestos materials, scrap, waste debris, and other products

contam nated with asbestos. Containers with preprinted warning | abels
conforming to requirenents are acceptable. Warning | abels shall be as
described in DETAIL SHEET 14, shall conformto 29 CFR 1926, Section .1101
and shall be of sufficient size to be clearly |egible displaying the

foll owi ng | egend:

DANCER
CONTAI NS ASBESTOS FI BERS
AVO D CREATI NG DUST
CANCER AND LUNG DI SEASE HAZARD

. 20 LOCAL EXHAUST VENTI LATI ON

Local exhaust ventilation units shall conformto ANSI Z9.2 and 29 CFR 1926,
Section .1101. Filters on |ocal exhaust system equi pnent shall conformto
ANSI Z79.2 and UL 586. Filter shall be UL | abel ed.

.21 TOALS

Vacuuns shall be |leak proof to the filter, equipped with HEPA filters, of
sufficient capacity and necessary capture velocity at the nozzle or nozzle
attachment to efficiently collect, transport and retain the ACM waste
material. Power tools shall not be used to renmove ACM unl ess the tool is
equi pped with effective, integral HEPA filtered exhaust ventilation capture
and col | ection system or has otherw se been approved for use by the
Contracting Oficer. Residual asbestos shall be renpved fromreusable
tools prior to storage and reuse. Reusable tools shall be thoroughly
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decontani nated prior to being removed fromregul ated areas.
1.22 RENTAL EQUI PMENT

If rental equiprment is to be used, witten notification shall be provided
to the rental agency, concerning the intended use of the equipnent, the
possi bility of asbestos contam nation of the equi pment and the steps that
wi Il be taken to decontani nate such equiprment. A witten acceptance of the
terms of the Contractor's notification shall be obtained fromthe renta
agency.

1.23 AR MONI TORI NG EQUI PMENT

The Contractor's Designated IH shall approve air nonitoring equi pnment to be
used to collect sanples. The equi pnent shall include, but shall not be
limted to:

a. High-volune sanpling punps that can be calibrated and operated at
a constant airflowup to 16 liters per minute when equipped with a
sanpling train of tubing and filter cassette.

b. Lowvolune, battery powered, body-attachable, portable persona
punps that can be calibrated to a constant airflow up to
approximately 3.5 liters per mnute when equi pped with a sanpling
train of tubing and filter cassette, and a self-contained
rechar geabl e power pack capabl e of sustaining the calibrated fl ow
rate for a mininmumof 10 hours. The punps shall al so be equi pped
with an automatic flow control unit which shall maintain a
constant flow, even as filter resistance increases due to
accunul ation of fiber and debris on the filter surface.

c. Single use standard 25 nmm di aneter cassette, open face, 0.8 nicron
pore size, mixed cellulose ester nenbrane filters and cassettes
with 50 nmel ectrically conductive extension cow, and shrink
bands, to be used with Iow flow punps in accordance with 29 CFR
1926, Section .1101 for personal air sanpling.

d. Single use standard 25 nmm di aneter cassette, open face, 0.45
m cron pore size, mxed cellulose ester nenbrane filters and
cassettes with 50 mmelectrically conductive cow, and shrink
bands, to be used with high fl ow punps when conducti ng
environnental area sanpling using NIOSH Pub No. 84-100 Methods
7400 and 7402, (and the transm ssion electric nicroscopy nethod
specified at 40 CFR 763 if required).

e. Appropriate plastic tubing to connect the air sanpling punp to the
selected filter cassette.

f. A flowcalibrator capable of calibration to within plus or m nus 2
percent of reading over a tenperature range of mnus 20 to plus 60
degrees C and traceable to a NI ST prinmary standard.

1.24 EXPENDABLE SUPPLI ES
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.24.1 d ovebag

d ovebags shall be provided as described in 29 CFR 1926, Section .1101 and
SET- UP DETAIL SHEET 10. The gl ovebag assenbly shall be 0.15 mm thick

pl astic, prefabricated and seam ess at the bottom with preprinted OSHA
war ni ng | abel

.24, 2 Duct Tape

I ndustrial grade duct tape of appropriate w dths suitable for bondi ng sheet
pl astic and di sposal container shall be provided.

.24.3 Di sposal Contai ners

Leak-tight (defined as solids, liquids, or dust that cannot escape or spil
out) disposal containers shall be provided for ACMwastes as required by 29
CFR 1926 Section .1101 and DETAIL SHEETS 9A, 9B, and 14.

.24.4 Di sposal Bags

Leak-tight bags, 0.15 mm thick, shall be provided for placenent of
asbestos generated waste as described in DETAIL SHEET 9A.

.24.5 Sheet Pl astic

Sheet plastic shall be polyethylene of 0.15 mm m ni nrumthickness and shal
be provided in the | argest sheet size necessary to mninize seans ,as

i ndi cated on the project drawings. Filmshall be clear and conformto ASTM
D 4397, except as specified bel ow

.24.6 Anmended Wat er
Amended water shall neet the requirements of ASTM D 1331
.24.7 Masti ¢ Renovi ng Sol vent

Mastic renmovi ng sol vent shall be nonfl anmabl e and shall not contain
net hyl ene chl oride, glycol ether, or hal ogenated hydrocarbons. Solvents
used onsite shall have a flash point greater than 60 degrees C.

.24.8 Leak-ti ght Wapping

Two layers of 0.15 nm mininumthick polyethyl ene sheet stock shall be used
for the contai nnent of renpbved asbestos-containi ng conponents or materials
such as reactor vessels, large tanks, boilers, insul ated pipe segnents and
other materials too large to be placed in disposal bags as described in
DETAI L SHEET 9B. Upon pl acenent of the ACM conponent or material, each

| ayer shall be individually |eak-tight sealed with duct tape.

.24.9 Wetting Agents
Renoval encapsul ant (a penetrating encapsul ant) shall be provi ded when

conducting renoval abatement activities that require a |onger renoval tine
or are subject to rapid evaporation of anended water. The renoval
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encapsul ant shall be capable of wetting the ACM and retarding fiber rel ease
during di sturbance of the ACM greater than or equal to that provided by
anended water. Performance requirenents for penetrating encapsul ants are
speci fied in paragraph ENCAPSULANTS.

.24.10 Strippabl e Coating

Strippable coating in aerosol cans shall be used to adhere to surfaces and
to be renmoved cleanly by stripping, at the conpletion of work. This work
shall only be done in well ventilated areas.

.25 M SCELLANEQUS | TENVS

A sufficient quantity of other itens, such as, but not limted to:
scrapers, brushes, broons, staple guns, tarpaulins, shovels, rubber
squeegees, dust pans, other tools, scaffolding, staging, enclosed chutes,
wooden | adders, |unber necessary for the construction of containnments, UL
approved temporary electrical equipnent, material and cords, ground fault
circuit interrupters, water hoses of sufficient length, fire extinguishers,
first aid kits, portable toilets, |ogbooks, |log forns, markers with

i ndelible ink, spray paint in bright color to mark areas, project boundary
fencing, etc., shall be provided.

PART 2 PRODUCTS

2.

1 ENCAPSULANTS

Encapsul ants shall conformto USEPA requirements, shall contain no toxic or
hazar dous substances and no sol vent and shall neet the follow ng

requi renents:

ALL ENCAPSULANTS

Requi r errent Test Standard
Fl ane Spread - 25, ASTM E 84
Snmoke Eni ssion - 50
Conbustion Toxicity Univ. of Pittsburgh Protoco
Zero Mortality
Li fe Expectancy, 20 yrs ASTM C 732
Accel erat ed Agi ng Test
Perneability, Mn. 23 ng per ASTM E 96

Pa- sec-square m
Addi tional Requirements for Lockdown Encapsul ant
Requi r erent Test Standard

Fire Resistance, Negligible ASTM E 119
affect on fire resistance
rating over 3 hour test (Tested
with fireproofing over encapsul ant
applied directly to steel nenber)
Bond Strength, 1.5 kN'm ASTM E 736

SECTI ON 13280 Page 34
( PC- Am 0002)



2.

VBRFYO02

Addi tional Requirements for Lockdown Encapsul ant
(Tests conpatibility with
cenentitious and fibrous
fireproofing)

2 RECYCLABLE MATERI ALS

The Contractor shall conply with EPA requirenents in accordance with
Section 01900 M SCELLANEQUS PROVI SI ONS

PART 3 EXECUTI ON

3.

1 GENERAL REQUI REMENTS

Asbest os abatenment work tasks shall be perforned as shown on the detail ed
pl ans and draw ngs, as sumari zed in paragraph DESCRI PTI ON OF WORK and

i ncluding Table 1 and the Contractor's Accident Prevention Plan, Asbestos
Hazard Abatenment Plan, and the Activity Hazard Anal yses. The Contractor
shal | use the engineering controls and work practices required in 29 CFR
1926, Section .1101(g) in all operations regardless of the |evels of
exposure. Personnel shall wear and utilize protective clothing and

equi pnment as specified. The Contractor shall not permt eating, snoking,
drinki ng, chewi ng or applying cosnetics in the regulated area. Al hot
work (burning, cutting, welding, etc.) shall be conducted under controlled
conditions in conformance with 29 CFR 1926, Section .352, Fire Prevention
Personnel of other trades, not engaged in asbestos abatenent activities,
shal |l not be exposed at any tine to airborne concentrations of ashestos
unless all the adm nistrative and personal protective provisions of the
Contractor's Accident Prevention Plan are conplied with. Power to the
regul ated area shall be | ocked-out and tagged in accordance with 29 CFR 1910,
and tenporary electrical service with ground fault circuit interrupters
shal | be provided as needed. Tenporary electrical service shall be

di sconnect ed when necessary for wet renoval. The Contractor shall stop
abatenment work in the regulated area i nmedi ately when the airborne tota
fiber concentration: (1) equals or exceeds 0.01 f/cc, or the pre-abatenent
concentration, whichever is greater, outside the regulated area; or (2)
equal s or exceeds 1.0 f/cc inside the regulated area. The Contractor shal
correct the condition to the satisfaction of the Contracting Oficer

i ncludi ng visual inspection and air sanpling. W rk shall resune only upon
notification by the Contracting Officer. Corrective actions shall be
document ed.

.2 PROTECTI ON OF ADJACENT WORK OR AREAS TO REMAI N

Asbest os abatenment shall be perforned w thout damage to or contam nation of
adj acent work or area. Where such work or area is damaged or contani nated,
as verified by the Contracting Oficer using visual inspection or sanple
analysis, it shall be restored to its original condition or decontani nated
by the Contractor at no expense to the Governnent, as deened appropriate by
the Contracting Officer. This includes inadvertent spill of dirt, dust or
debris in which it is reasonable to conclude that asbestos nay exist. Wen
these spills occur, work shall stop in all effected areas i medi ately and
the spill shall be cleaned. When satisfactory visual inspection and air
sanpling analysis results are obtai ned and have been eval uated by the
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Contractor's Designated IH and the Contracting Oficer, work shall proceed.
.3 OBIJECTS
. 3.1 Rermoval of Mbile Objects

Mobi | e objects, furniture, and equi pnent will be renoved fromthe area of
wor k by the Governnent before asbestos abatenment work begins.

. 3.2 Stationary Objects

Stationary objects, furniture, and equi prent as shown on DETAIL SHEET 27,
shall remain in place and shall be precl eaned usi ng HEPA vacuum fol | owed by
adequate wet wi ping. Stationary objects and furnishings shall be covered
with 2 layers of polyethylene and edges seal ed with duct tape.

.4 BUI LDI NG VENTI LATI ON SYSTEM AND CRI TI CAL BARRI ERS

Buil ding ventilating systens supplying air into or returning air out of a
regul ated area shall be isolated by airtight seals to prevent the spread of
contam nation throughout the system Air-tight critical barriers shall be
installed on building ventilating openings |ocated inside the regul ated
area that supply or return air fromthe building ventilation system or
serve to exhaust air fromthe building. The critical barriers shal

consist of 2 layers of polyethylene. Edges to wall, ceiling and fl oor
surfaces shall be sealed with industrial grade duct tape. Critica

barriers shall be installed as shown on draw ngs and appended SET- UP DETAI L
SHEETS.

.5 PRECLEANI NG

Surfaces shall be cleaned by HEPA vacuum and adequately wet w ped prior to
establ i shment of contai nment.

.6 METHODS OF COWVPLI ANCE
.6.1 Mandat ed Practices

The Contractor shall enploy proper handling procedures in accordance with
29 CFR 1926 and 40 CFR 61, Subpart M and the specified requirements. The
speci fic abatenent techniques and itens identified shall be detailed in the
Contractor's Asbestos Hazard Abatenent Plan including, but not linmted to,
details of construction materials, equipnent, and handling procedures. The
Contractor shall use the followi ng engineering controls and work practices
in all operations, regardless of the | evels of exposure:

a. Vacuum cl eaners equi pped with HEPA filters to collect debris and
dust contai ni ng ACM

b. Wet nmethods or wetting agents to control enployee exposures during
asbestos handling, mxing, renoval, cutting, application, and
cl eanup; except where it can be denonstrated that the use of wet
nmet hods i s unfeasible due to, for exanple, the creation of
el ectrical hazards, equipnent nmal function, and in roofing.
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Pronmpt cl ean-up and disposalin | eak-tight containers of wastes and
debris contam nated wi th asbest os.

I nspection and repair of polyethylene in work and high traffic
ar eas.

d eani ng of equi pnent and surfaces of containers filled with ACM
prior to renoving them fromthe equi pnent room or area.

Control Methods

The Contractor shall use the follow ng control methods to conmply with the

PELs:

a.

6.3

Local exhaust ventilation equipped with HEPA filter dust
col l ection systens;

Encl osure or isolation of processes produci ng asbhestos dust;

Ventilation of the regulated area to nbve contami nated air away
fromthe breathing zone of enployees and toward a filtration or
col l ection device equipped with a HEPA filter

Use of other work practices and engi neering contraols;

Where the feasible engineering and work practice controls

descri bed above are not sufficient to reduce enpl oyee exposure to
or below the PELs, the Contractor shall use themto reduce

enpl oyee exposure to the | owest |evels attainable by these
controls and shall suppl enent them by the use of respiratory
protection that conplies with paragraph, RESPI RATORY PROTECTI ON
PROGRAM

Unaccept abl e Practi ces

The foll owing work practices and engi neering controls shall not be used for
work related to asbestos or for work which disturbs ACM regardl ess of
neasured | evel s of asbestos exposure or the results of initial exposure
assessnents:

a.

H gh- speed abrasive disc saws that are not equi pped with point of
cut ventilator or enclosures with HEPA filtered exhaust air.

Conpressed air used to renove asbestos, or nmaterials containing
asbestos, unless the conpressed air is used in conjunction with an
encl osed ventilation system designed to capture the dust cloud
created by the conpressed air.

Dry sweeping, shoveling, or other dry clean-up of dust and debris
cont ai ni ng ACM

Enpl oyee rotation as a neans of reducing enpl oyee exposure to

asbest os.
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6.4 Class | Work Procedures

In addition to requirenments of paragraphs Mandated Practices and Control
Met hods, the foll owi ng engineering controls and work practices shall be
used:

a. A Conpetent Person shall supervise the installation and operation
of the control system

b. For jobs involving the renoval of nore than 7.5 m or 0.9 square
meters of TSI or surfacing material, the Contractor shall place
critical barriers over all openings to the regul ated area.

c. HVAC systens shall be isolated in the regul ated area by sealing
with a double layer of plastic or air-tight rigid covers.

d. I nperneable dropcloths (0.15 nm or greater thickness) shall be
pl aced on surfaces beneath all renoval activity.

e. Objects within the regulated area shall be handled as specified in
par agr aph OBJECTS.

f. Were a negative exposure assessnment has not been provided or
wher e exposure nonitoring shows the PEL was exceeded, the
regul ated area shall be ventilated to nove contami nated air away
fromthe enpl oyee's breathing zone toward a HEPA unit or
col I ection devi ce.

6.5 Specific Control Methods for Class | Wirk
In addition to requirenments of paragraph Class | Wik Procedures, Cass |

asbestos work shall be perforned using the control nethods identified in
t he subparagraphs bel ow.

.6.5.1 Negati ve Pressure Enclosure (NPE) System

The NPE system shall be as shown in SETUP DETAIL SHEET 4, 8. The system
shal |l provide at least 4 air changes per hour inside the contai nnent. The
| ocal exhaust unit equi pnment shall be operated 24 hours per day until the
contai nnent is renoved, and shall be |eak-proof to the filter and equi pped
with HEPA filters. Air novenent shall be directed away fromthe enpl oyees
and toward a HEPA filtration device. The NPE shall be snoke tested for

| eaks at the beginning of each shift. Local exhaust equi pment shall be
sufficient to nmaintain a mnimumpressure differential of mnus 0.5 mMmm of
wat er colum relative to adjacent, unsealed areas. Pressure differential
shal | be nonitored continuously, 24 hours per day, with an automatic
manonetric recording instrunent. Pressure differential recordings shall be
provided daily on the sane day collected. Readings shall be reviewed by the
Contractor's Designated Conpetent Person and IH prior to submttal. The
Contracting O ficer shall be notified inmrediately if the pressure
differential falls below the prescribed mninmum The building ventilation
system shall not be used as the |ocal exhaust systemfor the regul ated
area. The local exhaust systemshall term nate outdoors unless an
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alternate arrangenent is allowed by the Contract Oficer. Al filters used
shal |l be new at the beginning of the project and shall be periodically
changed as necessary and di sposed of as ACM wast e.

.6.5.2 d ovebag Systens

d ovebag systens shall be as shown in SETUP DETAIL SHEET 10. The gl ovebag
system shall be used to remove ACM from strai ght runs of piping and el bows
and ot her connections. d ovebags shall be used without nodification and
shal | be snoke-tested for |eaks and any | eaks seal ed prior to use.

d ovebags shall be installed to conpletely cover the circunference of pipe
or other structures where the work is to be done. d ovebags shall be used
only once and shall not be noved. dd ovebags shall not be used on surfaces
t hat have tenperatures exceeding 66 degrees C. Prior to disposal

gl ovebags shall be collapsed by renoving air within them using a HEPA
vacuum Before beginning the operation, |oose and friable nmateri al

adj acent to the gl ovebag operation shall be wapped and sealed in 2 |ayers
of plastic or otherwi se rendered intact. At |least 2 persons shall perform
Class | glovebag removal. Ashbestos regulated work areas shall be

est abl i shed as specified and shown on detail ed drawi ngs and pl ans for

gl ovebag abatenent. Designated boundary limts for the asbestos work shal
be established with rope or other continuous barriers and all other

requi renents for ashbestos control areas shall be maintained, including area
si gnage and boundary warning tape as specified in SET-UP DETAI L SHEET 11

a. In addition to requirenents for negative pressure gl ovebag systens
above, the Contractor shall attach HEPA vacuum systens or other
devices to the bag to prevent collapse during renoval of ACM from
straight runs of piping and el bows and ot her connecti ons.

b. The negative pressure glove boxes used to renove ACM from pi pe
runs shall be fitted with gloved apertures and a baggi ng outl et
and constructed with rigid sides fromnetal or other material
whi ch can withstand the wei ght of the ACM and water used during
renoval . A negative pressure shall be created in the system using
a HEPA filtration system The box shall be snoke tested for |eaks
prior to each use

.6.5.3 Wap and Cut Operation

Wap and cut operations shall be as shown in SETUP DETAI L SHEET 9B. Prior
to cutting pipe, the ashestos-containing insulation shall be wapped with
pol yet hyl ene and securely sealed with duct tape to prevent ashbestos
becom ng airborne as a result of the cutting process. The follow ng steps
shal |l be taken: install glovebag, strip back sections to be cut 150 nm
frompoint of cut, and cut pipe into nmanageabl e sections.

.6.6 Class Il Wrk
In addition to the requirenents of paragraphs Mandated Practices and
Control Methods, the follow ng engi neering controls and work practices
shal | be used:

a. A Conpetent Person shall supervise the work
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b. For indoor work, critical barriers shall be placed over al
openings to the regul ated area.

c. I nperneable dropcloths shall be placed on surfaces beneath all
renoval activity.

6.7 Specific Control Methods for Class Il Wrk

In addition to requirenments of paragraph Cass Il Wrk, Cass Il work shal
be performed using the foll owi ng nethods:

.6.7 Vi nyl and Asphalt Flooring Materials

When renovi ng vinyl and asphalt flooring materials which contain ACM the
Contractor shall use the followi ng practices as shown in RESPONSE ACTI ON
DETAI L SHEET 57. Resilient sheeting shall be renmoved by adequately wet

net hods. Tiles shall be renoved intact (if possible); wetting is not
required when tiles are heated and renpved intact. Flooring or its backing
shal | not be sanded. Scraping of residual adhesive and/or backing shall be
perfornmed using wet nethods. Mechanical chipping is prohibited unless
perfornmed in a negative pressure enclosure. Dry sweeping is prohibited.
The Contractor shall use vacuuns equi pped with HEPA filter, disposable dust
bag, and nmetal floor tool (no brush) to clean floors.

.6.8 Roofing Materi al

When renoving roofing materials (Tar seal ant around vents, downspouts pitch
pockets, and silver paint) which contain ACM as described in 29 CFR 1926
Section .1101(g)(8)(ii), the Contractor shall use the foll ow ng practices
as shown in RESPONSE ACTI ON DETAIL SHEET 74. Roofing naterial shall be
renoved in an intact state. Wt nethods shall be used to renove roofing
materials that are not intact, or that will be rendered not intact during
renoval , unless such wet nethods are not feasible or will create safety
hazards. Wen renoving built-up roofs, with asbestos-containing roofing
felts and an aggregate surface, using a power roof cutter, all dust
resulting fromthe cutting operations shall be collected by a HEPA dust
collector, or shall be HEPA vacuuned by vacuum ng along the cut |ine.
Asbest os-contai ning roofing material shall not be dropped or thrown to the
ground, but shall be lowered to the ground via covered, dust-tight chute,
crane, hoist or other nethod approved by the Contracting Oficer. Any ACM
that is not intact shall be |Iowered to the ground as soon as practicabl e,
but not later than the end of the work shift. While the material renains
on the roof it shall be kept wet or placed in an inperneable waste bag or
wrapped in plastic sheeting. Intact ACMshall be lowered to the ground as
soon as practicable, but not later than the end of the work shift.

Unwr apped naterial shall be transferred to a closed receptacle precluding
the dispersion of dust. Critical barriers shall be placed over roof |evel
heating and ventilation air intakes.

.6.9 Cenentitious Siding and Shingles or Transite Panels

When renovi ng cenentitious asbestos-containing transite panels the
Contractor shall use the followi ng practices shown i n RESPONSE ACTI ON
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DETAIL SHEET 81. Intentionally cutting, abrading or breaking transite
panels is prohibited. Each panel or shingle shall be sprayed with anended
water prior to renoval. Nails shall be cut with flat, sharp instrunments.
Unwr apped or unbagged panels or shingles shall be imediately |lowered to
the ground via covered dust-tight chute, crane or hoist, or placed in an

i mpervi ous waste bag or wapped in plastic sheeting and |l owered to the
ground no later than the end of the work shift.

.6.10 Specific Control Methods for Class Il Wrk

Class |1l asbestos work shall be conducted using engi neering and work
practice controls which mnimze the exposure to enpl oyees perforning the
asbestos work and to bystander enpl oyees. The work shall be perforned
usi ng wet nethods and, to the extent feasible, using |ocal exhaust
ventilation. The Contractor shall use inperneabl e dropcloths and shal

i sol ate the operation, using mni-enclosures or glovebag systens, where the
di sturbance involves drilling, cutting, abrading, sanding, chipping,
breaki ng, or sawing of TSI or surfacing nmateri al

.6.11 Al ternative Methods for Roofing Materials and Asphaltic Wap

The Contractor shall use the follow ng engineering controls and work
practices when renoving, repairing, or nmaintaining intact pipeline
asphaltic wap, or roof cenents, nastics, coatings, or flashings which
contai n asbestos fibers encapsul ated or coated by bitum nous or resinous
conpounds. If during the course of the job the material does not renmin
intact, the Contractor shall use the procedures described in paragraph
Roofing Material. Before work begins, and as needed during the job, the
Desi gnat ed Conpetent Person shall conduct an inspection and deternm ne that
the roofing material is intact and will likely remain intact. The nateri al
shal | not be sanded, abraded, or ground. Manual nethods which woul d render
the material non-intact shall not be used. Roofing material shall not be
dropped or thrown to the ground but shall be | owered via covered,
dust-tight chute, crane, hoist or other nethod approved by the Contracting
Oficer. Al such material shall be renpbved fromthe roof as soon as
practicable, but not later than the end of the work shift. Renoval or

di sturbance of pipeline asphaltic wap shall be perforned usi ng wet nethods.

.6.12 Cl eani ng After Asbestos Renoval

After conpletion of all asbestos renpval work, surfaces from which ACM has
been renoved shall be wet w ped or sponged clean, or cleaned by sone

equi val ent method to renove all visible residue. Run-off water shall be
collected and filtered through a dual filtration system A first filter
shal |l be provided to renove fibers 20 mcronmeters and larger, and a fina
filter provided that renoves fibers 5 mcroneters and |larger. After the
gross anounts of asbestos have been renpbved fromevery surface, renaining
vi si bl e accunul ati ons of asbestos on floors shall be collected using

pl astic shovels, rubber squeegees, rubber dustpans, and HEPA vacuum
cleaners as appropriate to maintain the integrity of the regul ated area.
When TSI and surfacing material has been renpved, worknen shall use HEPA
vacuum cl eaners to vacuum every surface. Surfaces or |ocations which could
har bor accunul ati ons or residual asbestos dust shall be checked after
vacuumng to verify that no asbestos-containing material renmins; and shal
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be re-vacuuned as necessary to renove the ACM

.6.13 Cass | Asbestos Wrk Response Action Detail Sheets

The following Class | Asbestos Wrk Response Action Detail Sheet is
specified on Table 1 for each individual work task to be perforned:

a. Pipe Insulation (Using a dovebag): See Sheet 87

b. Horizontal Pipe Insulation (Using a Contai nnent Area): See Sheet
88

.6.14 Cass Il Asbestos Wrk Response Action Detail Sheets

The following Class Il Asbestos Wrk Response Action Detail Sheet is
specified on Table 1 for each individual work task to be perforned:

a. Vinyl Asbestos Tile Adhered to Concrete Floor System by Asbestos
Cont ai ni ng Adhesive: See Sheet 57

b. M scellaneous Asbestos-Containing Materials: See Sheet 45
c. Built-Up Roofing and Fl ashing: See Sheet 74
d. Asbestos Cenent Siding: See Sheet 81

e. Sheet flooring adhered to Wod Fl oor System - See Sheet 63

.7 FI NAL CLEANI NG AND VI SUAL | NSPECTI ON

Upon conpl etion of abatenent, the regulated area shall be cl eaned by

col l ecting, packing, and storing all gross contam nation; see SET-UP DETAIL
SHEETS 9, 14 and 20. A final cleaning shall be perforned usi ng HEPA vacuum
and wet cleaning of all exposed surfaces and objects in the regul ated area.
Upon conpl etion of the cleaning, the Contractor shall conduct a visua
pre-inspection of the cleaned area in preparation for a final inspection
before final air clearance nonitoring and recl eaning, as necessary. Upon
conpletion of the final cleaning, the Contractor and the Contracting

O ficer shall conduct a final visual inspection of the cleaned regul ated
area in accordance with ASTM E 1368 and document the results on the Fina

Cl eaning and Visual Inspection as specified on the SET-UP DETAI L SHEET 19.
If the Contracting Oficer rejects the clean regulated area as not neeting
final cleaning requirenents, the Contractor shall reclean as necessary and
have a foll ow on inspection conducted with the Contracting O ficer

Recl eani ng and fol |l owup rei nspection shall be at the Contractor's expense.

.8 LOCKDOVWN

Prior to renoval of plastic barriers and after clean-up of gross
contam nation and final visual inspection, a post renoval (| ockdown)
encapsul ant shall be spray applied to ceiling, walls, floors, and other
surfaces in the regul ated area.

9 EXPOSURE ASSESSMENT AND Al R MONI TORI NG
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9.1 CGeneral Requirenents For Exposure

Exposure assessnent, air nonitoring and anal ysis of airborne concentration
of asbestos fibers shall be perforned in accordance with 29 CFR 1926,
Section .1101, the Contractor's air nonitoring plan, and as specified.
Personal exposure air nonitoring (collected at the breathing zone) that is
representative of the exposure of each enpl oyee who is assigned to work
within a regul ated area shall be perforned by the Contractor's Designated |H.
Breat hi ng zone sanples shall be taken for at |east 25 percent of the
workers in each shift, or a mninmumof 2, whichever is greater. Air
nonitoring results at the 95 percent confidence |evel shall be cal cul ated
as shown in Table 2 at the end of this section. The Contractor shal
provi de an onsite independent testing |laboratory with qualified anal ysts
and appropriate equi pnment to conduct sanple analyses of air sanples using
t he nmet hods prescribed in 29 CFR 1926, Section .1101, to include N GOSH Pub
No. 84-100 Method 7400. Preabatenment and abatenent environnental air
noni toring shall be perforned by the Contractor's Designated IH Fina
cl earance environnental air nonitoring, shall be perforned by the
Contractor's Designated IH  Environnental and final clearance air
noni toring shall be perforned using NIl OSH Pub No. 84-100 Method 7400 (PCM .
For environnental and final clearance, air nmonitoring shall be conducted
at a sufficient velocity and duration to establish the Iint of detection
of the nethod used at 0.005 f/cc. Confirmation of asbestos fiber
concentrations (asbestos f/cc) fromenvironnental and final clearance
sanpl es col |l ected and anal yzed by NI OSH Pub No. 84-100 Method 7400. When
such confirmation is conducted, it shall be fromthe sane sanple filter
used for the NIOSH Pub No. 84-100 Met hod 7400 PCM anal ysis. For al
Contractor required environnental or final clearance air nonitoring,
confirmati on of asbestos fiber concentrations, using NIOSH Pub No. 84-100
Met hod 7402, shall be at the Contractor's expense. Mnitoring may be
duplicated by the Government at the discretion of the Contracting O ficer
Results of breathing zone sanples shall be posted at the job site and nade
available to the Contracting Oficer. The Contractor shall maintain a
fiber concentration inside a regulated area less than or equal to 0.1 f/cc
expressed as an 8 hour, tinme-weighted average (TWA) during the conduct of
t he asbestos abatenent. If fiber concentration rises above 0.1 f/cc, work
procedures shall be investigated with the Contracting Oficer to determ ne
the cause. At the discretion of the Contracting O ficer, fiber
concentration may exceed 0.1 f/cc but shall not exceed 1.0 f/cc expressed
as an 8-hour TWA. The Contractor's workers shall not be exposed to an
airborne fiber concentration in excess of 1.0 f/cc, as averaged over a
sanmpling period of 30 nminutes. Should either an environnental
concentration of 1.0 f/cc expressed as an 8-hour TWA or a persona
excursion concentration of 1.0 f/cc expressed as a 30-m nute sanpl e occur
inside a regulated work area, the Contractor shall stop work inmediately,
notify the Contracting O ficer, and inplenent additional engineering
controls and work practice controls to reduce airborne fiber |evels bel ow
prescribed limts in the work area. Wrk shall not restart unti
aut hori zed by the Contracting O ficer.

.9.2 Initial Exposure Assessment

The Contractor's Designated |IH shall conduct an exposure assessnent
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i mediately before or at the initiation of an asbestos abatenent operation
to ascertain expected exposures during that operation. The assessnent

shall be conpleted in tine to conply with the requirenents which are
triggered by exposure data or the lack of a negative exposure assessment,
and to provide information necessary to assure that all control systens

pl anned are appropriate for that operation. The assessnent shall take into
consi deration both the nmonitoring results and all observations, infornmation
or cal culations which indicate enpl oyee exposure to asbestos, including any
previous nmonitoring conducted in the workplace, or of the operations of the
Contractor which indicate the | evels of airborne asbestos likely to be
encountered on the job.

3.9.3 Negati ve Exposure Assessnent

The Contractor shall provide a negative exposure assessment for the
specific asbestos job which will be perforned. The negative exposure
assessnment shall be provided within 15 days of the initiation of the
project and conformto the following criteria:

a. Objective Data: bjective data denpnstrating that the product or
mat eri al containing asbestos mnerals or the activity involving
such product or material cannot rel ease airborne fibers in
concentrations exceeding the PEL-TWA and PEL-Excursion Linmt under
those work conditions having the greatest potential for rel easing
asbest os.

b. Prior Asbestos Jobs: Were the Contractor has nonitored prior
asbestos jobs for the PEL and the PEL-Excursion Limt within 12
nmont hs of the current job, the nonitoring and anal ysis were
perforned in conpliance with asbestos standard in effect; the data
wer e obtai ned during work operations conducted under workpl ace
conditions closely resenbling the processes, type of material
control nethods, work practices, and environnmental conditions used
and prevailing in the Contractor's current operations; the
operations were conducted by enpl oyees whose training and
experience are no nore extensive than that of enployees perforning
the current job; and these data show that under the conditions
prevailing and which will prevail in the current workplace, there
is a high degree of certainty that the nonitoring covered exposure
from enpl oyee exposures will not exceed the PEL-TWA and
PEL- Excursion Limt.

c. Initial Exposure Mnitoring: The results of initial exposure
noni toring of the current job, nade from breathing zone air
sanpl es that are representative of the 8-hour PEL-TWA and
30-mi nute short-term exposures of each enployee. The nonitoring
covered exposure from operations which are nost |ikely during the
performance of the entire asbestos job to result in exposures over
t he PELs.

3.9.4 | ndependent Environnental Mbnitoring
The air nmonitoring contractor has been provided a copy of the contract that

i ncludes this abatenent work. The abatenent contractor will provide the
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air nonitoring contractor with an up-to-date copy of the accepted Ashestos
Hazard Abatenment Plan, Accident Prevention Plan and pertinent detailed
drawi ngs. The air nmonitoring contractor is required to conmply with the
abatenment contractor's safety and health requirenents. The abatenent
contractor will coordinate all onsite activities with the air nonitoring
contractor, the COR, and other affected parties as directed by the COR

The abatenent contractor will provide the air nonitoring contractor with an
up-to-date schedul e of abatenent contractor work activities. The air
nonitoring contractor will coordinate with the abatenent contractor and the
COR during the performance Governnent required air nonitoring. The
abatenment contractor is responsible for perfornng exposure assessnent and
personal air nonitoring of abatenent contractor's work. The air nonitoring
contractor is responsible for performng these tasks for its enpl oyee.

.9.5 Pr eabat enent Environnmental Air Mnitoring

Pr eabat ement environnental air nonitoring shall be established 1 day prior
to the maski ng and sealing operations for each regulated area to detern ne
background concentrati ons before abatenment work begins. As a m ninum
preabatement air sanples shall be collected using NI OSH Pub No. 84-100

Met hod 7400, PCM at these locations: outside the building; inside the
bui |l di ng, but outside the regul ated area perineter; and inside each

regul ated work area. One sanple shall be collected for every 185 square
nmeters of floor space. At |east 2 sanples shall be collected outside the
buil ding: at the exhaust of the HEPA unit; and downw nd fromthe abatenent
site. The PCM sanples shall be analyzed within 24 hours; and if any result
in fiber concentration greater than 0.01 f/cc, asbestos fiber concentration
shal |l be confirnmed using NI OSH Pub No. 84-100 Met hod 7402 (TEM.

.9.6 Envi ronmental Air Mnitoring During Abatenent

Until an exposure assessnent is provided to the Contracting Oficer
environnental air nonitoring shall be conducted at |ocations and
frequencies that will accurately characterize any evol ving airborne
asbestos fiber concentrations. The assessnent shall denonstrate that the
product or material containing asbestos minerals, or the abatenent

i nvol vi ng such product or naterial, cannot rel ease airborne asbestos fibers
in concentrations exceeding 0.01 f/cc as a TWA under those work conditions
havi ng the greatest potential for rel easing asbestos. The nonitoring shal
be at | east once per shift at locations including, but not linmted to,
close to the work inside a regul ated area; preabatenent sanpling |ocations;
outside entrances to a regul ated area; close to gl ovebag operations;
representative |ocations outside of the perineter of a regul ated area;

i nside clean room and at the exhaust discharge point of |ocal exhaust
system ducted to the outside of a containment (if used). |If the sanpling
out side regul ated area shows airborne fiber |evels have exceeded background
or 0.01 f/cc, whichever is greater, work shall be stopped i nmedi ately, and
the Contracting Officer notified. The condition causing the increase shal
be corrected. Work shall not restart until authorized by the Contracting
Oficer.

. 9.7 Final Clearance Air Monitoring

Prior to conducting final clearance air nonitoring, the Contractor and the
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Contracting O ficer shall conduct a final visual inspection of the

regul ated area where asbestos abatement has been conpleted. The fina

vi sual inspection shall be as specified in SET-UP DETAIL SHEET 19. Fina
clearance air nonitoring shall not begin until acceptance of the
Contractor's final cleaning by the Contracting Oficer. The Contractor's
Desi gnated I H shall conduct final clearance air nonitoring using aggressive
air sanpling techniques as defined in EPA 560/ 5-85-024 or as ot herwi se
required by federal or state requirenents. The sanpling and anal ytica

nmet hod used will be NIOSH Pub No. 84-100 Method 7400 (PCM .

.9.7.1 Fi nal Cl earance Requirenents, N OSH PCM Met hod

For PCM sanpling and anal ysis using NI OSH Pub No. 84-100 Method 7400, the
fiber concentration inside the abated regul ated area, for each airborne
sanpl e, shall be less than 0.01 f/cc. The abatenent inside the regul ated
area is considered conplete when every PCM final clearance sanple is bel ow
the clearance Iimt. |If any sanple result is greater than 0.01 total f/cc,
t he asbestos fiber concentration (ashestos f/cc) shall be confirnmed from
that sanme filter using NI OSH Pub No. 84-100 Method 7402 (TEM at
Contractor's expense. |If any confirmation sanple result is greater than
0.01 asbestos f/cc, abatenent is inconplete and cleaning shall be repeated.

Upon conpl etion of any required recleaning, resanpling with results to
neet the above clearance criteria shall be done.

.9.7.2 Air Clearance Failure

If clearance sanmpling results fail to neet the final clearance

requi renents, the Contractor shall pay all costs associated with the
requi red recl eani ng, resanpling, and analysis, until final clearance
requi renents are net.

.9.8 Air-Mnitoring Results and Docunentation

Air sample fiber counting shall be conpleted and results provided within 24
hours (breathing zone sanples), and 24 hours (environnental/clearance
nonitoring) after conpletion of a sanpling period. The Contracting Oficer
shall be notified immediately of any airborne |evels of asbestos fibers in
excess of established requirenents. Witten sanpling results shall be
provided within 5 working days of the date of collection. The witten
results shall be signed by testing |aboratory anal yst, testing | aboratory
principal and the Contractor's Designated IH  The air sanpling results
shal | be docurmented on a Contractor's daily air nonitoring log. The daily
air nonitoring log shall contain the following infornmation for each sanpl e:

a. Sanpling and anal ytical nethod used;
b. Date sanple collected;
c. Sanpl e nunber;

d. Sanple type: BZ = Breathing Zone (Personal), P = Preabatenent, E
= Environnental, C = Abatenent C earance;

e. Location/activity/name where sanple coll ected;
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f. Sanpling punp manufacturer, nodel and serial nunber, begi nning
flowrate, end flow rate, average flowrate (L/mn);

g. Calibration date, tinme, nethod, |ocation, nane of calibrator,
si gnat ure;

h. Sanple period (start tine, stop tinme, elapsed tine (mnutes);
i. Total air volune sanpled (liters);

j. Sanple results (f/cc and S/mm square) if EPA nethods are required
for final clearance;

k. Laboratory nane, |ocation, analytical nethod, analyst, confidence
level. 1In addition, the printed nane and a signature and date
bl ock for the Industrial Hygi enist who conducted the sanpling and
for the Industrial Hygienist who reviewed the daily air nonitoring
| og verifying the accuracy of the information.

10 CLEARANCE CERTI FI CATI ON

When asbestos abatenent is conplete, ACMwaste is renoved fromthe

regul ated areas, and final clean-up is conpleted, the Contracting O ficer
will certify the areas as safe before allowi ng the warning signs and
boundary warning tape to be renmoved. After final clean-up and acceptable
ai rborne concentrations are attained, but before the HEPA unit is turned
of f and the contai nnent renpved, the Contractor shall renove all
pre-filters on the building H/AC system and provide new pre-filters. The
Contractor shall dispose of such filters as asbestos contani nated
materials. HVAC, nechanical, and electrical systens shall be
re-established in proper working order. The Contractor and the Contracting
O ficer shall visually inspect all surfaces within the contai nnent for
residual material or accumul ated debris. The Contractor shall reclean all
areas showi ng dust or residual materials. The Contracting Oficer wll
certify in witing that the area is safe before unrestricted entry is
permtted. The Governnent will have the option to performnmonitoring to
certify the areas are safe before entry is permtted.

.11  CLEANUP AND DI SPCSAL

11,1 Asbest os Di sposal Requirenents

ACM nmaterial resulting fromabatenent work shall be disposed of at an
approved federal, state or local land fill which accepts asbestos waste.
The Contractor shall provide the Government with all asbestos di sposal
tickets provided by the landfill operator. This will ensure the ACM was

taken to an approved landfill.

.11.2 Col l ection and Di sposal of Asbestos

Al ACM waste shall be collected and includi ng contam nated wast ewat er
filters, scrap, debris, bags, containers, equipnment, and asbestos
contam nated cl othing, shall be collected and placed in | eak-tight
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contai ners such as double plastic bags (see DETAIL SHEET 9A); seal ed doubl e
wr apped pol yet hyl ene sheet (see DETAIL 9B); or other approved containers.
Waste within the containers shall be wetted in case the container is
breeched. Asbestos-containing waste shall be disposed of at an EPA, state
and | ocal approved ashestos landfill, off Government property. For
tenporary storage, seal ed inperneable containers shall be stored in an
asbestos waste load-out unit or in a storage/transportati on conveyance
(i.e., dunmpster, roll-off waste boxes, etc.) in a nmanner acceptable to and
in an area assigned by the Contracting Oficer. Procedure for hauling and
di sposal shall conply with 40 CFR 61, Subpart M state, regional, and | oca
st andar ds.

.11.3 Scal e Wi ght Measur enent

Scal es used for neasurenent shall be public scales. Wighing shall be at a
poi nt nearest the work at which a public scale is available. Scales shal
be standard truck scal es of the beamtype; scales shall be equipped wth
the type registering beamand an "over and under" indicator; and shall be
capabl e of accommpdating the entire vehicle. Scales shall be tested,
approved and seal ed by an inspector of the State of Hawaii. Scal es shal

be calibrated and reseal ed as often as necessary and at |east once every
three nonths to ensure continuous accuracy. Vehicles used for hauling ACM
shal | be wei ghed enpty daily at such tinme as directed and each vehicle
shall bear a plainly legible identification mark

.11.4 Weigh Bill and Delivery Tickets

Copies of weigh bills and delivery tickets shall be submitted to the
Contracting O ficer during the progress of the work. The Contractor shal
furnish the Contracting O ficer scale tickets for each | oad of ACM wei ghed
and certified. These tickets shall include tare weight; identification
mark for each vehicle weighed; and date, time and | ocation of |oadi ng and
unl oadi ng. Tickets shall be furnished at the point and tine individua
trucks arrive at the worksite. A master |og of all vehicle |oading shal
be furnished for each day of |oading operations. Before the fina
statement is allowed, the Contractor shall file with the Contracting
Oficer certified weigh bills and/or certified tickets and nanifests of al
ACM actual |y di sposed by the Contractor for this contract.

.11.5 Asbest os Waste Shi pnent Record

The Contractor shall conplete and provide the Contracting Officer fina
conpl eted copi es of the Waste Shi pnent Record for all shipnments of waste
material as specified in 40 CFR 61, Subpart M and other required state
wast e mani fest shi pnent records, within 3 days of delivery to the landfill.

Each Waste Shi pnent Record shall be signed and dated by the Contractor
the waste transporter and disposal facility operator
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TABLE 1
| NDI VI DUAL WORK TASK DATA ELEMENTS

Sheet 1 of 1

There is a separate data sheet for each individual work task.

ou R

8a.

10.

WORK TASK DESI GNATI ON NUMBER: 1
LOCATI ON OF WORK TASK: Bl dg 102, and 820 WAAF

BRI EF DESCRI PTI ON OF MATERI AL TO BE ABATED: Transite wall panels,
Bl ack mastic, 12" x 12" and 9" x 9" vinyl asbestos floor tile,
roof tar sealant & gray paint.

a. Type of Asbestos: Chrysotile
b. Percent asbestos content: 3-50 %

ABATEMENT TECHNI QUE TO BE USED: Wet net hod and gl ove bag

OSHA ASBESTCOS CLASS DESI GNATI ON FOR WORK TASK

EPA NESHAP FRI ABI LI TY DESI GNATI ON FOR WORK TASK

Friable _x  Non-friable Category I

Non-friable Category Il __x_

FORM and CONDI TION OF ACM  GOOD FAI R POOR

QUANTI TY:  METERS , SQUARE METERS
QUANTI TY: LI NEAR FT. , SQUARE FT.

RESPONSE ACTI ON DETAI L SHEET NUMBER FOR WORK TASK

SET- UP DETAI L SHEET NUMBERS

FOR WORK TASK 4, 8, 9A, 9B, 10, 11, 12, 13, 15, 18, 14, 19,
22, 23, 25, 27, 45, 48, 57, 63, 74, 81, 87, and 88.

NOTES:

(1)

(2)
(3)

(8)
(8a)

(9)

Nureri ¢ sequence of individual work tasks (1,2,3,4, etc.) for

each regul ated area. Each category of EPA friability/ OSHA class has

a separate task.

Specific location of work (building, floor, area,

e.g., Building 1421, 2nd Fl oor, Rm 201)

A description of material to be abated (exanple: horizontal pipe,

cenent wall panels, tile, stucco, etc.) type of asbestos (chrysotile,

anosite, crocidolite, etc.); and % asbestos content.

Techni que to be used: Renpbval = REM Encapsul ati on = ENCAP;

Encasenment = ENCAS; Encl osure = ENCL; Repair = REP.

O ass designation: dass I, II, Ill, or IV (OSHA designation).

Friability of materials: Check the applicable EPA NESHAP friability

desi gnati on.

Form Interior or Exterior Architectural = |A or EA

Mechani cal / El ectrical = ME

Condition: Good = G Fair = F;, Poor = P.

Quantity of ACMfor each work task in neters or square neters.

Quantity of ACMfor each work task in linear feet or square feet.

Response Action Detail Sheet specifies the material to be abated

and the nethods to be used. There is only one Response Action
Detail Sheet for each abatenent task.
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TABLE 1

| NDI VI DUAL WORK TASK DATA ELEMENTS
(10) Set-up Detail Sheets indicate contai nment and control nethods used
in support of the response action (referenced in the selected
Response Action Detail Sheet).
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TABLE 2

FORMULA FOR CALCULATI ON OF THE 95 PERCENT CONFI DENCE LEVEL

(Reference: N OSH 7400)

Wher e:

Fi bers/cc(01.95 percent CL) = X + [(X) * (1.645) * (CV)]

X

((B) (AQ)/((V)(1000))

E = ((F/INF) - (B/Nb))/Af

CV = The precision value; 0.45 shall be used unless the
anal ytical |aboratory provides the Contracting Oficer
wi th docunentation (Round Robin Program participation
and results) that the |aboratory's precision is better.

AC = Effective collection area of the filter in square mllineters

\%

Air volune sanpled in liters

E = Fiber density on the filter in fibers per square nillineter
F/INf = Total fiber count per graticule field

B/ Nb

Mean field blank count per graticule field
Af = Graticule field area in square mllineters
TWA = C1/T1 + C2/ T2 = Cn/ Tn

Wiere: C = Concentration of contam nant

T = Tine sanpl ed.
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TABLE 3
NI OSH METHOD 7400

PCM ENVI RONMENTAL Al R SAMPLI NG PROTOCOL ( NON- PERSONAL)

Sanpl e M ni mum Filter Pore M n. Vol . Sanpl i ng
Location No. of Size (Note 1) (Note 2) Rat e
Sanpl es (Liters) (liters/mn.)
I nsi de 0.5/ 140 0.45 mcrons 3850 2-16
Abat ermrent Squar e
Area Meters
(Not es
3 & 4)
Each Roomin 0.45 mcrons 3850 2-16
1 Abat enent
Area Less
than 140

Square neters

Fi el d Bl ank 2 0.45 microns 0 0
Laboratory 1 0.45 mcrons 0 0
Bl ank
Not es:

1. Type of filter is Mxed Cellul ose Ester

2. Ensure detection limt for PCManalysis is established at
0. 005 fibers/cc.

3. One sanple shall be added for each additional 140 square neters.
(The corresponding |-P units are 5/1500 square feet).

4. A mnimumof 5 sanples are to be taken per abatenent area
plus 2 field blanks.

SECTI ON 13280 Page 52
( PC- Am 0002)



VBRFYO02

TABLE 4

EPA AHERA METHOD: TEM Al R SAMPLI NG PROTOCCL

Location M ni mum Filter Pore M n. Sanpl i ng

Sanpl ed No. of Si ze Vol . Rat e
Sanpl es (Liters) (liters/mn.)

I nsi de 5 0.45 mcrons 1500 2-16

Abat ermrent

Area

Qut si de 5 0.45 mcrons 1500 2-16

Abat ermrent

Area

Fi el d Bl ank 2 0.45 mcrons 0 0

Laboratory 1 0.45 mcrons 0 0

Bl ank

Not es:

1. Type of filter is Mxed Cellul ose Ester.

2. The detection linmt for TEM analysis is 70 structures/square mm
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CERTI FI CATE OF WORKER S ACKNOW.EDGVENT

PROIECT NAME CONTRACT NO.

PROJIECT ADDRESS

CONTRACTOR FI RM NANMVE

EMPLOYEE' S NAMVE , , ,
(Print) (Last) (First) (M)

Soci al Security Nunber: - - )

WORKI NG W TH ASBESTOS CAN BE DANGEROUS. | NHALI NG ASBESTOS FI BERS HAS
BEEN LI NKED W TH TYPES OF LUNG DI SEASE AND CANCER. | F YOU SMOKE AND
| NHALE ASBESTOS FI BERS, THE CHANCE THAT YOU W LL DEVELOP LUNG CANCER
I S GREATER THAN THAT OF THE NONSMOKI NG PUBLI C.

Your enployer's contract for the above project requires that you be provided
and you conplete fornal asbestos training specific to the type of work you
will performand project specific training; that you be supplied with proper
personal protective equipnent including a respirator, that you be trained in
its use; and that you receive a nedical exam nation to eval uate your physica
capacity to perform your assigned work tasks, under the environnental
conditions expected, while wearing the required personal protective

equi pnent. These things are to be done at no cost to you. By signing this
certification, you are acknow edgi ng that your enployer has net these
obligations to you. The Contractor's Designated Industrial Hygienist wll
check the block(s) for the type of fornmal training you have conpl et ed.

Revi ew t he checked bl ocks prior to signing this certification.

FORMAL TRAI NI NG

a. For Competent Persons and Supervisors: | have conpleted EPA s
Model Accreditation Program (MAP) training course, "Contractor/Supervisor",
that nmeets this State's requirenments.

b. For Wrkers:

(1) For OSHA dass | work: | have conpleted EPA's MAP training
course, "Wrker", that neets this State's requirenents.
(2) For OSHA Class Il work (where there will be abatenent of nore
than one type of Class Il materials, i.e., roofing, siding, floor
tile, etc.): | have conpleted EPA's MAP trai ning course, "Wrker",
that nmeets this State's requirenments.
(3) For OSHA dass Il work (there will only be abatenent of one
type of Class Il naterial):

(a) | have conpleted an 8-hour training class on the el enents

of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the specific work
practices and engi neering controls of 29 CFR 1926, Section .1101(g) and
hands-on trai ni ng.

(b) 1 have conpleted EPA's MAP trai ning course, "Worker",
that nmeets this State's requirenments.
(4) For OSHA dass Il work: | have conpleted at |east a 16-hour

course consistent with EPA requirenents for training of |ocal education
agency nai ntenance and custodial staff at 40 CFR 763, Section .92(a)(2) and
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CERTI FI CATE OF WORKER S ACKNOW.EDGVENT
the elenments of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the
specific work practices and engi neering controls at 29 CFR 1926, Section
. 1101, and hands-on training.
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CERTI FI CATE OF WORKER S ACKNOW.EDGVENT

(5) For OSHA dass IV work: | have conpleted at |east a 2-hr
course consistent with EPA requirenents for training of |ocal education
agency nai ntenance and custodial staff at 40 CFR 763, (a)(1), and the

el ements of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the
specific work practices and engi neering controls at 29 CFR 1926, Section
.1101(g) and hands-on training.

c. Workers, Supervisors and the Designated Conpetent Person: | have
conpl eted annual refresher training as required by EPA's MAP that neets this
State's requirenents

PROJECT SPECI FI C TRAI NI NG

| have been provided and have conpl eted the project specific training
required by this Contract. M enployer's Designated |Industrial Hygienist and
Desi gnat ed Conpet ent Person conducted the training.

RESPI RATORY PROTECTI ON
I have been trained in accordance with the criteria in the

Contractor's Respiratory Protection program | have been trained in the
dangers of handling and breathing asbestos dust and in the proper work
procedures and use and limtations of the respirator(s) | will wear. | have

been trained in and will abide by the facial hair and contact |ens use policy
of my enpl oyer.

RESPI RATOR FI T- TEST TRAI NI NG

| have been trained in the proper selection, fit, use, care,
cl eani ng, mai nt enance, and storage of the respirator(s) that | wll wear. |
have been fit-tested in accordance with the criteria in the Contractor's
Respiratory Program and have received a satisfactory fit. | have been
assigned ny individual respirator. | have been taught how to properly
perform positive and negative pressure fit-check upon donni ng negative
pressure respirators each tine.

MEDI CAL EXAM NATI ON

| have had a nedical exami nation within the |ast twelve nonths which
was paid for by ny enployer. The exanination included: health history,
pul monary function tests, and may have included an eval uati on of a chest
x-ray. A physician nade a determ nation regardi ng ny physical capacity to
performwork tasks on the project while wearing personal protective equi pment
including a respirator. | was personally provided a copy and inforned of the
results of that examination. M enployer's Industrial Hygienist eval uated
the nmedical certification provided by the physician and checked the
appropriate blank below. The physician determ ned that there:

were no limtations to perforning the required work tasks.
were identified physical limtations to performng the required work
t asks.

Date of the nedical exam nation

Enpl oyee Signature dat e
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CERTI FI CATE OF WORKER S ACKNOW.EDGVENT
Contractor's Industrial
Hygi eni st Si gnature dat e

-- End of Section --
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Installation of critical barrier and full containment area (for vinyl tile floors)

1. Establish work area so that unauthorized entry is
prevented; see sheet 11. Eliminate airflow into
_containment area by isolating all supply and return air
ducts from mechanical system. Lock doors and
windows not required for access.

2. Install 6-mil polyethylene critical barriers over all
windows, doors, wall openings, electrical outlets, etc.
Secure with duct tape on alt sides, HEPA vacuum
furniture, fixtures, and equipment and remaove from or
protect in containment area, as specified by the
contract. ‘

3. Prepare area as follows: turn off electrical power
and remove light fixtures. Protect ceiling as required.
HEPA vacuum floors and walls.

4. Protect wall surface with B-mil polyethylene from
floor to ceiling. !nstall viewing inspection windows,
where feasible.

B. Instali HEPA filter unit and duct work; see sheet 8.

6. Prepare door into .decontamination unit or load-out
unit; see sheet 22 for decontamination unit and sheet
20 for load-out unit. Doors that swing into the work
area must be removed from hinges.

~34 -

Setup Detail
Sheet 4
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Ventilation of containment area and decontamination unit, using HEPA filters

1. Install a ventilation system in the containment area 5. Locate HEPA filters in order to prevent dead air
that draws the air supply through the decontamination pockets.
and load-out units. See sheets 20 and 22.

6. Exhaust fittered air to outside of building, unless
2. Operate ventilation system 24 hours a day from otherwise approved by the Contracting Officer.
 start of abatement through final clearance.

3. Place at the decontamination unit entrance a
pressure gauge that measures differential pressure
between abatement and ambient areas, Gauge must
be read hourly and logged or continuously recorded.

4. The ventilation system must create, as a minimum,
a negative pressure of 0.02 inches of water inside the
containment area (relative to the outside of the
containment area) and must be sized for a minimum of
four air changes per hour or more, as specified in the
contractor’s asbestos hazard abatement plan.

Setup Detail
-38 ~- Sheet 8
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+«SEE SET UP DETAIL SHEET 14
FOR CONTAINER LABEL.

DOUBLE BAGGING

Containers—double bagging

1. Place the still-wet ashestos-containing and 3. Twist top and fold over. Apply second wrap of
asbestos-contaminated material into a prelabled 6-mil duct tape.

polyethylene bag. Do not overfill. Do not use bag for
asbestas-containing or asbestos-contaminated material
that could puncture the bag. (See sheet 9C for
packaging items that could puncture bags.}

4. Adequately wet clean outside of disposal bag by
wet wiping, and take bag to the equipment and
staging area.

B. Place bag inside a second prelabled 6-mil

2. Evacuate with HEPA vacuum, and seal collapsed
polyethylene bag.

bag by twisting top [6 in] [15 cm! closed and

wrapping with a minimum of two layers of ducttape. g gea) guter bag by repeating steps 2 and 3 above.

Take bag to load-out unit; see sheet 20.

Seiup Detail
-39 - . Sheet SA
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Containers—eak-tight wrapping

1. Place two layers of 6-mil polyethylene sheet on 3. Wrap the top layer tightly around the contaminated
surface so that the bottom layer is offset [4 in] [10 material. Seal all edges of the top layer of sheeting
cm] from the top layer. with duct tape. Apply labels; see sheet 14.

2, Place the still-wet asbestos-containing or 4, Repeat procedure with bottom layer, including i
asbestos-contaminated material that is too large labeling. Take to load-out unit; see sheet 20.

(boiler, vessel, pipe segment, etc.) to be placed in
disposal bags on the top layer of polyethylene.

Setup Detail
- 40 - Sheet 9B
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CUT DPEN-——
SIDE PORY
SEAL PORT WHEN
NOT N USE

ARLESS SPRAYER
WITH AMENDED HEPA
WATER

N tum REMOVED

MATERIAL

YACUUM
REMOVES
EXCESS AR
AND COLLAPSES
BAG

HEPA

HEPA
VACUUM YACUUM

Glove bag

1. Construct modified containment area in accordance
with sheet 21. NOTE: Inspect for structural integrity
the insulation material adjacent to section being
removed, since glove bag removal procedure is not
appropriate if it will cause asbestos fiber release from
adjacent asbestos-containing material.

2. Put tools and rags inside glove bag. Insulation
adjacent to the asbestos-containing material being
removed must be adequately wet cleaned and sprayed
with an encapsulant before placing glove bag over the
area to be removed. Install glove bag according to
manufacturer’s instructions. (NOTE: Negative-air glove
bags may be used if first approved by Contracting
Officer. Manufacturer procedures for negative-air
glove bags will vary from procedures identified on this
sheet.) Install HEPA filter vacuum cleaner with hose
ducted into bag. Seal with duct tape. Smoke test for
leaks. Soak insulation with amended water.

3. Remove insulation and clean exposed metal
surfaces. Encapsulate exposed ends of insulation and
metal surfaces. Adequately wet clean glove hag
surfaces to below tool pouch.

4. Grasp tools in pouch and withdraw by pulling glove
inside out. Twist glove above encased tools to ‘create
a constriction, and tape constricted area with duct
tape. Cut through middie of taped area so that tools
and glove bag will both remain sealed. Place encased
tools into tool pouch of next glove bag or
decontaminate by water immersion.

5. Evacuate glove bag, using HEPA vacuum, Twist
bag to create a constriction below tool pouch. Wrap
constricted area with duct tape. Cut bag [4 in] [10
cm) above constriction. Double bag cut off portion of
bag; see sheet 9. Apply labels; see sheet 14. Cap and
seal end of HEPA vacuum hose in order to prevent
incidental fiber release.

6. Remove remaining portion of glove bag. Place in
approved container; see sheet 9. Apply labels; see
sheet 14. Dispose as asbestos-contaminated waste,

-42 -

Setup Detail
Sheet 10




EP 1110-1-11
15 JUL 92
14 in %
1
ke C
DANGER I
ASBESTOS ' BLACK
CANCER & LUNG  —I % & J/  BACKGROUND
DISEASE HAZARD = e
o ~— WHITE
AUTHORIZED % £ iR BORDER
PERSONNEL ONLY LT :  WHITE_ LETTERING —L
ON RED BACKGROUND
RESPIRATORS AND T4 £
PROTECTIVE CLOTHING =
ARE_REQUIRED IN : ,
THIS AREA
AREA WARNING SIGNS AND WARNING TAPE
DETAIL @)

Area warning signs and warning 'tape

1. Provide and install [4 mil] [0.10 mm] polyethylene 3. Attach both warning signs at each entrance of the

warning tape at locations shown on the abatement work area and at [33 yd] [30 m] on center where
area plan. security fencing is installed.
2. Warning tape is to be attached to wood or meta) 4, Warning signs must be in English and other

posts at [10 1] [300 ¢m] on center. Tape must be (3 languages required by the contract.

ft] [100 ¢m] from ground.
5. Install at eye level,

- ‘Setup Detail
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FIBER CONCENTRATION

MINIMUM REQUIRED RESFIRATOR

NOT IN EXCESS OF ) FIBER/CC

HALF-MASK AR PURIFYING RESPIRATOR
WITH HEPA FILTERS

NOT N EXCESS OF S FIBERS/CC

FULL FACEPIECE AIR-PURIFYING RESPIRATOR
WITH HEPA FiLTERS

HEPA
FILTER

NOT N EXCESS OF ¥ FIBERS/CC

LGOSE FITTING HELMET OR HOOD, POWERED AIR-
PURIFYING RESPIRATOR WITH HEPA FILTERS

NOT IN EXCESS OF 10 FIBERS/GC

POWERED AIR-PURIFYING RESPIRATOR WITH
FULL FACEPIECE AND* HEPA FILTER

BATTERY

WITH HEPA
FILTER

NOT IN EXCESS OF 10 FIBERS/CC

LOOSE FITTING HELMET OR HOQD, SUPPLIED
AR RESPIRATOR OPERATED IN CONTINUOUS
F ODE WITH BACK-UP HEPA FILTER

NOGT IN EXCESS OF 10 FIBERS/CC

SUPPLIED AIR RESPIRATOR WITH FULL
ACEP OPERATED N CONTINUOUS
FLON M WITH BACK-UP HEPA FILTER

NOT IN EXCESS OF (00 FIBERS/CC

FULL FACEPIECE

SUPPLIED AIR RESPIRATOR
OPERATED N PRESSURE-DEMAND
MODE WITH BACK-UP HEPA FILTER

GREATER THAN 100 FIBERS/CC
OR UNKNOWN CONCENTRATION

FULL FACEPIECE SUPPLIED-AIR
RESPIRATOR DPERATED IN
PRESSURE-DEMAND

WITH AUXILIARY FDSITIVE—PHESSURE
SELF-CONTAINE|

BREATHING APPARATUS

AUXILIARY
POSITIVE~
PRESSURE
SELF-CONTAINED
BREATHING

J\PPARATUS

Respiratory protection table

- 44 -
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Protective clothing

1. Disposable or reusable full body suit with elastic 5. Cartridge-type air-purifying HEPA filter respirator is

around hood and shoe cover openings is required or minimal requirement. Type shall be selected in

as otherwise specified in the contract. accordance with sheet 12,

2. Hood shall be worn over respirator’s head and neck 6. If eye protection is not integral with respirator,

straps. - protection goggles are required.

3. Shoe covers shall be worn aver work shoes. 7. Rubber work gloves are recommended to be worn
. . alone or under outer work gloves provided for hand

4. Cuffs shall be taped with duct tape at wrists and and operation safety. ‘

ankles in order to prevent infiltration.

Setup Detail
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15 CM1 {6 INJ

z

DANGER <

CONTAINS ASBESTOS FIBERS o

AVOID CREATING DUST S

CANCER & LUNG DISEASE HAZ ARD o

Disposal container label
Attach warning labels to each disposal container removed from abatement area.

Setup Detail
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10 IN]1 [25 CM]
SIGN NO FOOD, BEVERAGES, OR (4 INT
A. TOBACCO PERMITTED (10 CM1
\: [1 N3
[2.5 CM]
(TYP)
ALL PERSONS SHALL REMOVE
SIGN STREET CLOTHING AND PUT ON 0 IN]
B' PROTECTIVE CLOTHING AND [25 CM]
RESPIRATOR BEFORE ENTERING
THE WORK AREA
ALL PERSONS SHALL SHOWER
SIGN IMMEDIATELY AFTER EXITING 8 INI
C. WORK AREA AND BEFORE [20 CM]
ENTERING THE CLEAN ROOM
Decontamination unit signage
1. Provide signs in English and other languages required by the contract.
2, Install at eye level.
Setup Detail
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DUCT TAPE

1 n

= =)
g ®
ill :
L

Preparation of containment area for final clearance (for vinyl tile floors)

1. Accumulate all loose material for disposal; see
sheet 9. Apply labels; see sheet 14. Adequately wet
clean all wall, floor, and equipment surfaces.

2, Contractor and contracting officer will certify visual
iinspection of work area.on sheet 19, Certification of
Final Clearing and Visual Inspection.

3. Apply lockdown encapsulant.

4. Remove polyethylene from walls. Critical barriers
sealing all windows, doors, wall openings, electrical
outlets, etc., are to remain. Remove any temporary
equipment enclosures used; see sheét 24, Treat
polyethylene as asbestos-contaminated material.
Place in approved container; see sheet 9 for leak-tight
wrapping. Apply labels; see sheet 14.

5. HEPA filter unit remains in place and operating.

6. Door into decontamination unit or load-out room
remains.

7. Prepare area for final clearance.

8. Contractor and Contracting Officer will recertify
visual inspection of work area on sheet 19,
Certification of Final Cleaning and Visual Inspection.

9. Contract designee(s} will conduct final
air-clearance monitoring as required by the contract.

10. Upon instruction from Contracting Officer, shut
down HEPA filter ventilation system, detach duct
work, move system to equipment room of
decontamination unit, clear and dispose of waste; see
sheet 8. Remove critica! barrier and place in approved
container; see sheet 9. Apply labels; see sheet 14,
Dispose of waste as asbestos-contaminated material.

-50 -
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Certification of Final Cleaning And Visual Inspection

Individual abatement task as identified in paragraph, Description of Work

In accordance with the cleaning and decontamination procedures specified in the Contractor’s
asbestos hazard abatement plan and this contract, the Contractor hereby certifies that he/she has

" thoroughly visually inspected the decontaminated regulated work area (all surfaces, including pipes,
beams, ledges, walls, ceiling, floor, decontamination unit, etc.) in accordance with ASTM E1368,
Standard Practice for Visual Inspection of Asbestos Abatement Projects, and has found no dust,
debris, or asbestos-containing material residue.

BY: (Contractor's signature) Date
/ -

I/’r’mt name and title

{Contractor’s Onsite Supervisor signature) Date

Print name and title

{Contractor's Industrial Hygienist signature) Date

Print name and title

Contracting Officer Acceptance or Rejection

The Contracting Officer hereby determines that the Contractor has performed final cleaning and
visual inspection of the decontaminated regulated work area (all surfaces including pipes, beams,
ledges, walls, ceiling, floor, decontamination unit, etc.) and by quality assurance inspection, finds
the Contractor’s final cleaning to be:

] Acceptable
] Unacceptable, Contractor instructed to reclean the regulated work area.

BY: Contracting Officer's Representative
Signature Date
Print name and title

Setup Detail
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INDIVIDUAL WALL HOOKS OR LOCKER
FOR_WORKER'S STREET CLOTHING,
PERSONAL ARTICLES, AND CLEAN
DISPOSABLE CLOTHING.

HOT & COLD WATER FAUCET

SHAMPOO HOLDE

8 ML POLYETHYLENE STAPLED AND TAPED TO INSIDE

OF WALLS AND ROOF FRAMING SPACED MAXIMUM 24 N,

ON CENTER _APART, COVER WALL AND ROOF FRAMING WITH
WOUD. CONSTRUCT FLOOR USING PLYWOOD AND COVER

WITH 2 LAYERS OF 6 MIl. POLYETHYLENE,

INDIVIDUAL LGCKERS FDR

S0AP 0'5” WORKERS PERMANENT
RESPIRATOR HOOK;\ WORK [TEMS
ri AY 1 \

[ TATTTTHT™ 2 (T T[]
] Il & =
SIGN © 6 MiL_POLYETHYLENE SHWER HEAD EQUIFMENT ROOM 3
e
SIGN A SHEET %5 —|{ ryveicaLs HOSE BIBE FOR ES
SHEET 5 — DIREGTION OF SHOWER DRAN WET WIPE WATER [
SUMP b
AR FLOW er ___ENTRANCE TD__ "
SGN B — CLEAN ROOM “TWORK AREA 3
SHEET 1N SHOWER ROOM SIGN @ SHEET 15 =
HOT WATER HEATE SUMP PUMP ™

L] aad L QW

1 P i ri

CLEAN TOWEL SHELF—J
AND RECEPTOR

2C MICRON & S MICRON
WASTE WATER FILTERS

SUMP PUMP—
FLOAT SWITCH

DECON UNIT MINIMUM
T}EIGHT (2,0 M

(2.4 M3[8 FT) MINIMUM

£MMENDED WATER STORAGE
—CONTAMINATED SUIT DISPOSAL

ECEIVER FOR DISPOSAL OF
EXCESS WET WIPE WATER

J SIZE DEEEHMINED BY NUMBER J
I\

OF EMPLOYEES
(2.4 M) [BFT] MINIMUM

SIZE DETERMINED BY NUMBER !

OF EMPLOYEES

[1.2 MIL4 FTIMNMUM
SEAL EDGES OF DECON UNIT TG-=
EX/STING STRUCTURE WiTH 6 MIL
POLYETHYLENE AND DUCT TAPE.

Decontamination unit floor plan

1. Establish work area so that unauthorized entry is
prevented; see sheets 11 and 15. Before entering the
work area, all personnel shall remove their street
clothing in the clean room and put on protective
clothing and respirator.

2. Whenever exiting the work area, all personngl
shall:

Vacuum clothing and shoes outside equip-
ment room.

* Remove all clothing and equipment {except
respirator} in equipment room.

Store work shoes and equipment in locker.

* With respirater still on, shower thoroughly, in-
cluding hair. Then remove respirator and fin-
ish shower.

Proceed to clean room and put on street
clothes.

3. See sheet 23 for minimum plumbing requirements,
including wastewater filtration. Ensure that plumbing
and specified filter size meet local requirements.

4. Twice daily, or more often if necessary, and before
breaking down decontamination unit after abatement,
adequately wet clean and HEPA vacuum all wall,
floor, equipment, and other surfaces. Waste collected
in shower room and equipment room shall be treated
as asbestos-contaminated material. Place in approved
container; see sheet 9. Apply labels; see sheet 14.

B. Prepare for fina! clearance.

Setup Detail
Sheet 22
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. 25 MM DIA. SHUT-OFF VALVE
D W .
COLD WATER SUPPL I WATER [1IN DIA. SHUT-OFF VALVE]
2r51 NMDI%'
CLEAN ROOM WATER SOURGE
N : .
HOT WATER | I 19 MM -DIA. MIN. _ { '
HEATER ]_ (374 IN DIA. MIN.D 25 MM DIA.
- . (1IN DIAT 25 MM DIA
BACK-FLOW [1IN DIA]
PREVENTER PRESSURE
REDUCING VALVE
HOT WATER SUPPLY
F25 MM DIA. MIN.
1IN DIA. MIN.T
SHOWER HEAD IS TO INCLUDE :
19 MM DIA. MIN,
AN INTEGRAL 2 GAL/MIN
AN NTEGRAL 2 GA V' t3/4 I DA MINJ
SHOWER(S) g
WATER FILTERS SHOWER ROOM | HOSE
FLOOR ANDDRAIN 4 wa  BIE8
5 MICRONS 20 MICRONS I
SUMP PUMP ;
FLOAT SWITC
: L e
[
EXISTING PUMP — ngggwﬁf;EgUMP I WIFE_WATER
SANITARY 90 LIER DISPOSAL
DRAIN MINIMUM
CAPACITY
| EQUIPMENT
SHOWER ROOM | ROOM
SIZE CAPACITY OF SUMP PUMP FOR TWICE
THE EXPECTED WASTE WATER FLOW.
Decontamination unit piping details
Setup Detail
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[.25 M1[4 FT]

TUNNEL FRAMING TO BE SPACED WTNTVON
®MAXIMUM OF 24 IN.ON CENTER
EXCEPT AT DOORWAYS

- SLOPE EXTERIOR RGOF MINIMUL
OF 4.0%

LENGTH VARIES TO SUIT
SITE. CONDITIONS

[2 MJ (6.5 FT]
MINIMUM

Access tunnel

1. Canstruct a wood frame tunnel; cover all sides and 3. Twice daily, or more frequently if necessary,
the roof of the frame with polyethylene. NOTE: Cover  adequately wet clean and HEPA vacuum all wall,
all sides and roof with plywoed or reinforced floor, and equipment surfaces.

polyethylene if access tunnel is located outside, T Tmm—

2. Cover entire tunnel with 6-mil polyethylene; seal
seams and edges with duct tape, making the tunne!
airtight and watertight.

- ' : Setup Detail
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Cleaning and storage
Ahatement Asen Fumishings Equipment Codes Specific
Storsge
Location
Designation, location, § [tem: |Quantity]| Item: |Quentity] ltem: Total ftem: |Quantity| [ltem: |Quantity[Fixed | Removable | Cleaning | Storsge | Bldg.,
Identlfication deaks, file shelving | linoar || hooks, othar room,
tables, cabinets squsre § papars, wddress
chalrs feat fitas
Storaga® . . . . . . e e e e e e .. ... Code
In place and protected by a sealed polyethylene cover . . . . . . . . . .. e e 1
In same building, moved on same floor . . . . . . . . .. e e e e e e e e e e e, 2
In same building, moved to anotherfloor . . . . . . . . . . . o o000 0 3
In different building on installation nearby (< 1mile} . . . . . . . . .. . .. Y
In different building on instaliation {1 > to 10 miles} . . . . . . . . . .. .. .. 5
OffInstallation . . . . . . . .. ... ... 6
Dispose of as nonashestos-contaminated material . . . . . T
Dispose of as asbestos-contaminated material . . . . . . . . .. .. .. 8
Cleaning . . . . . . . . « .« . .« .. e e e e e e e e e e e e e e Code
Wetwipe . . . . . o .« e e e e e e e e e e )
HEPA VACUUM . . . . & v v v v v 0 s o s o v s a e s T [0
Steamclean . . . . v . . e et e e e e e e e e e e e e e e e e R &
Launder . . . . . . . . .. s e e e e e e e e e e e e e e e e e e e . 12

*Spacific storage location shall be confirmed with Contracting Officer befare removal.

. Setup Detail
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MATERIAL
~—— POLYETHYLENE
/ BAG
Removal of miscellaneous asbestos-containing materials
1. Establish work area so that unautherized entry is 3. HEPA vacuum and wet wipe area in the immediate

prevented; see sheet 11, Prapare containment area as vicinity of removed materials.

specified on sheet 21. . )
4. Prepare area for fina! clearance.

2. Adequately wet mist materials with amended
water. Remove and place in approved container; see
sheet 9. Apply labels; see sheet 14,

5. Carry out final clearance requirements as specified
on sheet 21,

Response Action Detail ’
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Removal of interior asbestos cement, fiberboard, and drywall panels

1. Prepare containment area as specified on applicable 4. Separate, stack, and wrap all materials with two

sheet 2, 3, 4, 5, or 6. layers of &-mil polyethylene, Seal the joints and ends
‘ of each layer with duct tape; see sheet 9B. Apply

2. Adequately wet mist wall panels with amended labels; see sheet 14. Place smaller material in

water or removal encapsulant, initially and during approved container; see sheet 9B. Apply labels; see
removal. sheet 14.

3. Carefully remove all panels, minimizing breakage. 5. Prepare area for final air clearance.

Treat fasteners as asbestos-contaminated material,

Take off any remaining residue on exposed structural 6. Carry out final clearance requirements as specified
surfaces and apply tinted penetrating encapsulant. on applicable sheet 5, 6, 16, 17, or 18.

Inspect and reapply encapsulant as necessary.

Response Action Detail
-80 - Sheet 48
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Removal of vinyl asbestos tile adhered to concrete floor system by
asbestos-containing adhesive

1. Prepare containment area as specified on sheet 21, approved container; see sheet 9. Apply labels; see
NOTE: Where full containment area is required, follow  sheet 14.
instructions on sheet 4, except omit palyethylene on

floor. 3. Clean, HEPA vacuum, and wet wipe all surfaces.

2. Lightly flood asbestos tile with amended water, and  4- Inspect and reclean area as necessary.

let soak for 48 hours. Remove asbestos tile and

adhesive while they are wet in order to prevent

asbestos fiber release. Place tile and adhesive into an 6. Carry out final clearance requirements as specified
on applicable sheet 18 or 21.

B. Prepare area for final air clearance.

. : ’ Response Action Detail
-89 - Sheet 57
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Removal of vinyl asbestos tile adhered to wood floor system by
' asbestos-containing adhesive

1. Prepare containment area as specified on sheet 21, Wrap each polyethylene layer around the stack,

except omit polyethylene on floor. NOTE: Where full sealing all joints and edges with duct tape; see sheet
containment is required, follow instructions on sheet 9. Apply labels to stack; see sheet 14. Smaller
4. material will be placed in approved container; see

L ) sheet 9. Apply labels; see sheet 14.
2. Where wood fiooring is to remain, adequately wet

and remove asbestos tile and adhesive in order to 3. Clean, HEPA vacuum, and adequately wet clean all
prevent asbestos fiber release. Piace tile and adhesive  surfaces,

into an approved container; see sheet 9. Apply labels;
see sheet 14. Note: Where wood flooring is to be
removed, adequately wet and remove existing wood
flooring. Treat as asbestos-contaminated material.
Spread a plastic sheet on the floor, and stack removed 6. Carry out final clearance requirements specified in
wood flooring onto two layers of 6-mil palyethylene. applicable sheet 18 or 21.

4. Inspect and reclean area as necessary,

5. Prepare area for final air clearance.

: Response Aétion Detail
-93 - Sheet 61




EP 1110-1-11
15 JUL 92

[
_-——-/

4

Removal of sheet-flooring adhered to wood floor system

1. Prepare containment area as specified on sheet 21.
NOTE: Where full containment is required, foliow
instructions on sheet 4, except omit polyethylene on
floor.

2, Mist exposed surfaces with amended water just
before sheet flooring is removed. Remove flooring in
manageable pieces and place on two layers of 6-mil
polyethylene. Wrap each layer of polyethylene around

the stack, sealing all joints and edges with duct tape;

see sheet 9, Apply labels; see sheet 14. Place smaller

material in approved container; see sheet 9. Apply
labeis; see sheet 14.

3. Clean, HEPA vacuum, and adequately wet clean all
surfaces. :

4. Inspect and reclean area as necessary.
B. Prepare area for final air clearance.

6. Carry out final clearance requirements as specified
on applicable sheet 18 or 21,

-95 -
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BUILT-UP CAP
ROOF ING FLASHING

INSULATIO
METAL

STEEL OR FLLASHING
CONCRETE ™S
ROOF DECK ™

Removal of built-up roofing and flashing

1. No containment area is required. Establish
boundaries of asbestos-regulated work area so that
unauthorized entry is prevented; see sheet 11.
Provide persongi protection and decontamination
facilities as specified in contractor's asbestos hazard
abatement plan,

2. Remove accumulated debris.

3. Adequételv wet mist flashing and built-up roofing,
initially and during removal procedures. Remove
flashing and built-up roofing.

4. Dispose of all materials by carefully sliding them
down an enclosed chute into an enclosed Dumpster or
truck that is lined with two layers of 6-mil
polyethylene. When the Dumpster or truck is filled,

fold the polyethylene edges over each other and seal
with duct tape; see sheet 9 for leak-tight wrapping.
Apply labels; see sheet 14,

5. Clean and HEPA vacuum roof.
8. Inspect and reclean area as necessary.

7. Apply tinted penetrating encapsulant to exposed
roof deck, using an airless sprayer. Inspect and
reapply encapsulant as necessary.,

8. Prepare area for final clearance,

9. Contractor and contracting officer will certify visual
inspection of work area on sheet 19, Certification of
Final Cleaning and Visual Inspection.

- 106 -
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Removal of ashestos cement siding

1. No containment area is required. Establish 4. Ciean and HEPA vacuum ail surfaces.
boundaries of asbestos-regulated work area so that '

unauthorized entry is prevented; see sheet 11, Provide - [nspect and reclean area as necessary.
personal protection and decontamination facilities as
specified in cantractor’s asbestos hazard abatement
plan.

6. Place all materials in Dumpster or other transport

container lined with two layers of 6-mil polyethylene.

Seal the joints and ends of each layer with duct tape;

2. Wet mist siding with amended water, initially and ~ S€ sheet 9. Apply labels; see sheet 14. Other

during removal procedures. containers may be used; see sheet 9. Apply labels;
see sheet 14.

3. Anchor 10-mil polyethylene sheeting below work .

area. Remove siding in a manner that will prevent 7. Prepare area for final clearance.

crumbling, pulverizing, or reducing to powder during

the removal procedure, NOTE: Normal breakage does

not constitute crumbling, pulverizing, or reducing to

powder.

8. Contractor and contracting officer will certify visual
inspection of work area on sheet 19, Certification of
Final Cleaning and Visual Inspection.

Response Action Detail
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HANGER
SYSTEM

EXISTING
INSULATION

EXISTING PIPE
JOINT STRAP
—-JACKETING

NOTE: THIS SHEET CAN BE USED FOR
VERTICAL OR HORIZONTAL PIPING.

- Removal of pipe insulation {using glove bag)

1. Install glove bag as specified on sheet 10. Prepare 4. tnspect and reclean as necessary.

modified containment area as specified on sheet 21. . . )
Adequately wet mist insulation surface with amended 5. Spray a tinted penetr.atlng encapsulant on pipe and
water, initially and during removal, exposed ends of insulation.

2. Remove jacketing and asbestos pipe insulation from  B- Inspect piping and reapply encapsulant as
pipe and hanger to within 2 inches of inside edges of ~ NeCEssary.

glove bag. 7. Prepare area for final air clearance.

3. Clean exposed surfaces by spraying with amended g Carry out final clearance requirements specified on
water and brushing. sheets 10 and 21.

Response Action Detail
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HANGER
SYSTEM
EXISTING
INSULATION
EXISTING PIPE ";4
o
// JOINT STRAP
NOTE: THIS SHEET CAN BE USED FOR /%
PIPE FITTINGS AND FOR VERTICAL JACKETING

OR HORIZONTAL PIPING.

Removal of horizontal pipe insulation {using containment area)

1. Prepare containment area as specified on applicable 5. Spray a tinted penetrating encapsufant on pipe and

sheet 2, 3, or 4.

2. Adequately wet mist insulation surface with
amended water, initially and during removal. Remove

jacketing and insufation from pipe and hanger system.

3. Clean exposed surfaces by spraying with amended
water and brushing,

4. Inspect and reclean as necessary.

exposed ends of insulation.

6. Inspect piping and reapply encapsulant as
necessary.

7. Prepare area for final air clearance.

8. Carry out final clearance requirements specified on
applicable sheet 16, 17, or 18.
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Asbestos Survey of Building 820,
Wheeler Army Airfield, Hawaii
17 May 2002

Prepared by
U.S. Army Corps of Engineers
Honolulu Engineer District
Building 230
Fort Shafter, Hawait 96858-5440




CEPOH-EC-E | 17 July 2002
MEMORANDUM FOR: CEPOH-PP-A (Clyde Tomihara)

SUBJECT: Asbestos Survey for Building 820, Wheeler Army Airfield Hawaii
1. Aftached is a memorandum for record for the lead and asbestos survey for the

_subject project.

2. Should any questions arise contact Miriam Koyanagi at 438-2162 or the
undersigned.

Enclosure Warren Kandi

Acting Chief, Environmental Technical Branch




CEPOH-EC-E 17 July 2002

MEMORANDUM FOR: CEPOH-PP-A (Clyde Tomihara)
SUBJECT: Asbestos Survey for Building 820, Wheeler Army Airfield Hawaii.

1. On 17 May 2002, Miriam Koyanagi (Certified State of Hawaii Inspector) from
CEPOH-EC-E conducted an asbestos survey for the demolition of building 820.
Building 820 is slated for demolition as part of the Fall Year 2002 Whole Barracks
Renewal Aviation Brigade project. :

2. The purpose of the survey is to conduct a physical assessment of Building 820 for
visible and accessible asbestos-containing materials (ACBM). Friable and non-friable
asbestos is required to be abated prior to demolition activities. |

3. Building 820. Built during World War II, Building 820 is of pier on post construction.
The building was used for explosive ordinance training. The interior flooring consisted
of two (2) types sheet vinyl and 3 types of viny! fioor tile. In various offices and
classrooms the floor covering was overlay with carpet. Pipe insulation was also
observed on the exterior piping (Figure @ & 10). The ends of the pipe insulation has not
been encapsulated.

4. Sampling. The asbestos samples were collected using a hammer, chisel, and plastic
bag. The plastic bags were labeled with the following information: sample location,
sample number, date, and time samples were collected. The samples were analyzed by
Environmeteo Services, Inc. (EMET), utilizing the polarized light microscopy (PLM} in
accordance with test method EPA/600/9-93/116.

5. Laboratory Certification. EMET is an accredited testing laboratory by the National
Institute of Standards and Technology (NIST) and the National Voluntary Laboratory
Accreditation Program (NVLAP), under code 1807,

6. Analytical Results. Twenty eight (28) suspect asbestos samples were collected for
analysis. Samples determined to contain 1 percent or greater (> 1%) of asbestos
mineral fibers by volume, are considered regulated asbestos-containing materials under
the National Standards of Hazardous Air Pollutants (NESHAPS [40 CFR 61}).

7. Conclusion. Please see the asbestos chain of custody and laboratory report for
sample location descriptions and analytical data. ‘

Baséd the survey, the confirmed ACM identified in Building 820 was approximately
1,975 square feet . The following items were found positive for asbestos:

> 9“x 9" Green Vinyl tile
» Tan/Beige Mosaic Design Sheet Vinyl




» Red Mosaic Design Sheet Vinyl
> Exterior Thermal System Insulation

8. Recommendation. Removal or disturbance of asbestos containing material shall be
completed in accordance with' 29 CFR 1926.1101. The floor tile considered Category ||
non-friable ACBM meaning that these materials are less likely to generate airborne
asbestos fibers during abatement. Additionally, recommend air monitoring at the work
area perimeter (“area” air monitoring) be employed to verify the cleanliness of the
Contractor’s work practices and engineering controls, and to ensure that asbestos fibers

in concentration exceeding the Permissible Exposure Limit (PEL) are not present at the

site upon completion of the abatement contractor's work in each work area.

Frywuar) A CJ’(??(]W/

Enclosure Miriam N.C. Koyanagi
Environmental Division
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PHOTOGRAPHS




Figure 1. Building 820

Figure 2. 12” x 12 White Floor Tile with Brwon Streaks. (WH-820-01 and 01M (-))
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Figure 4. Office #1, 9” x 9” Green FT ( WH-820-05 (+)) and Mosaic Sheet Vinyl Tile under Carpet
(WH-820-04M (). _




Figure 6. Classroom #1, 2° x 2’ Ceiling Tile, (WH-820-12 (-))




Figure 7. Operations Office. Red Vinyl Tile and Green 9” x 9” Floor under Carpet.
(WH-820-07M (+) and WH-820-08 (+))

Figure 8. Classroom #2, 12” x 12” Sage Green Floor Tile, (WH-820-13 & 13M (-))




Figure 10. Exterior exposed piping.




Figure 11, Roof Sample (WH-820-16 (-) and WH-820-17 (-))
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PLUMBI NG, GENERAL PURPCSE
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REFERENCES

STANDARD PRODUCTS

PERFORVMANCE REQUI REMENTS
1 Wl di ng

ELECTRI CAL WORK

SUBM TTALS

REGULATORY REQUI REMENTS

PRQIECT/ SI TE CONDI TI ONS

PRODUCTS

MATERI ALS
.1 Pi pe Joint Materials
.2 M scel | aneous Material s
.3 Pi pe Insul ation Mteri al
Pl PE HANGERS, | NSERTS, AND SUPPORTS
VALVES
.1 Wal | Faucets

.2 Rel i ef Val ves
.3 Thernostatic M xing Val ves
FI XTURES
.1 Lavatori es
BACKFLOW PREVENTERS
DRAI NS
1 Fl oor and Shower Drains
6.1.1 Metal li c Shower Pan Drains
6.1.2 Drai ns and Backwat er Val ves
2 Area Drains
3 Fl oor Si nks
4 Si ght Drains

SHOWER PAN
.1 Sheet Copper
.2 Pl asti ci zed Pol yvi nyl Chloride Shower

TRAPS

WATER HEATERS

.1 Automatic Storage Type
.9.1.1 Gas- Fired Type
.9.1.2 El ectric Type

SECTI ON 15400 Page 1
(PC- Am 0002)

Pan Materi al
.3 Nonpl asti ci zed Pol yvi nyl Chloride (PVC) Shower

VBRFYO02

Pan Materi al



VBRFYO02
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2.11 PUMPS
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2.11.2 Circul ating Punps
2.11.3 Boost er Punps
2.11.3.1 Centrifugal Punps
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2.12.5 Energy Saving Controls
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3.1 GENERAL | NSTALLATI ON REQUI REMENTS

3. Water Pipe, Fittings, and Connections
1.1 Uilities
1.2 Cutting and Repairing
1.3 Protection of Fixtures, Materials, and Equi pnent
1.4 Mai ns, Branches, and Runouts
1.5 Pi pe Drains
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4.1 Sl eeve Requirenents
4.2 Fl ashi ng Requi renents
4.3 Wat er pr oofi ng
4.4 Optional Counterflashing
4.5 Pi pe Penetrations of Slab on G ade Floors
3. Fire Sea
3. Supports
6.1 Gener al
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3.2.1 Rel i ef Val ves
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3.3.5 Fi xture Supports
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3.8.1.1 Test of Backflow Prevention Assenblies
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3.8.2 Def ective Work
3.8.3 Syst em Fl ushi ng
3.8.4 Qper ational Test
3.8.5 Di si nfection
3.9 PLUMBI NG FI XTURE SCHEDULE
3.9.1 PLUMBI NG FI XTURE SCHEDULE FOR BARRACKS BUI LDI NG " BK- 1"
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SECTI ON 15400

PLUMBI NG, GENERAL PURPCSE

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.

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 700 (1995; Apx C) Specifications for
Fl uorocarbon and Ot her Refrigerants

ARl 1010 (1994) Sel f-Contained, Mechanically
Refrigerated Drinki ng-Water Cool ers

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Zz21.10.1 (1993; Zz21.10.1a; Z21.10.1b; Z21.10. 1c)
Gas Water Heaters Vol. |, Storage Water
Heaters with Input Ratings of 75,000 Btu
Per Hour or Less

ANSI Z21.10.3 (1998) Gas Water Heaters Vol. |11, Storage
Water Heaters w th |Input Ratings Above
75,000 Btu Per Hour, Circulating and
I nstant aneous Water Heaters

ANSI Z21. 22 (1986; Z21.22a) Relief Valves and
Automati c Gas Shut of f Devices for Hot
Wat er Supply Systens

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

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Sean ess

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings

ASTM A 105/ A 105M (1998) Carbon Steel Forgings for Piping

Appli cations
ASTM A 193/ A 193M (1999a) Alloy-Steel and Stainless Steel
Bolting Materials for H gh-Tenperature

SECTI ON 15400 Page 4
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

515/ A 515M

516/ A 516M

733

888

32

88

88M

370

813

828

564

920

638M

1004

1248

2822

VBRFYO02

Servi ce

(1989; R 1997) Pressure Vessel Pl ates,
Carbon Steel, for Internmediate- and
Hi gher - Tenperature Service

(1990; R 1996) Pressure Vessel Pl ates,
Carbon Steel, for Mderate- and
Lower - Tenperature Service

(1999) Wl ded and Seaml ess Carbon Stee
and Austenitic Stainless Steel Pipe Nipples

(1998el ) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

(1996) Sol der Met al

(1999) Seanl ess Copper Water Tube
(1999) Seanl ess Copper Water Tube (Metric)

(1998) Copper Sheet and Strip for Building
Construction

(1993) Liquid and Paste Fluxes for
Sol dering Applications of Copper and
Copper Al l oy Tube

(1998) Making Capillary Joints by
Sol deri ng of Copper and Copper Alloy Tube
and Fittings

(1997) Rubber Gaskets for Cast Iron Soi
Pi pe and Fittings

(1998) El astoneric Joint Seal ants

(1998) Tensile Properties of Plastics
(Metric)

(1994a) Initial Tear Resistance of Plastic
Fi | m and Sheeting

(1998) Pol yet hyl ene Pl astics Ml ding and
Extrusi on Materials

(1991; R 1997el) Asphalt Roof Cenent

SECTI ON 15400 Page 5
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ASTM D 3308 (1997) PTFE Resin Skived Tape

ASTM D 3311 (1994) Drain, Waste, and Vent (DW)
Plastic Fittings Patterns

ASTM D 4551 (1996) Poly(Vinyl Chloride) (PVC) Plastic
FI exi bl e Conceal ed Wt er - Cont ai nnent
Menbr ane

ASTM E 1 (1998) ASTM Ther noneters

ASTM E 96 (1995) Water Vapor Transni ssion of
Materi al s

ASTM F 409 (1999a) Thernopl astic Accessible and
Repl aceabl e Pl astic Tube and Tubul ar
Fittings

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

ASHRAE 34 (1997) Number Designation and Safety
C assification of Refrigerants

ASHRAE 90. 1 (1989; 90.1b; 90.1c; 90.1d; 90.1le; 90.1g;
90. 1i; 90.1l1-1995; 90.1m 1995; 90.1n-1997)
Energy Efficient Design of New Buil di ngs
Except Low Ri se Residential Buil dings

ASME | NTERNATI ONAL ( ASME)

ASME Al112.1.2 (1991; R 1998) Air Gps in Plunbing Systens

ASME Al12.6. 1M (1997) Supports for Of-the-Fl oor Plunbing
Fi xtures for Public Use

ASME Al12.18. 1M (1996) Plunbing Fixture Fittings

ASME Al12.19. 1M (1994; R 1999) Enanel ed Cast Iron Pl unbing
Fi xtures

ASME Al12.19.2M (1998) Vitreous China Plunbing Fixtures

ASME Al12.19. 3M (1987; R 1996) Stainless Steel Plunbing
Fi xtures (Designed for Residential Use)

ASME Al12.21. 1M (1991; R 1998) Fl oor Drains

ASME Al12. 36. 2M (1991; R 1998) C eanouts

ASME B1.20.1 (1983; R 1992) Pipe Threads, General

Pur pose (I nch)

ASME B16. 3 (1998) Malleable Iron Threaded Fittings

SECTI ON 15400 Page 6
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ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

VBRFYO02

B16. 4 (1998) Gray Iron Threaded Fittings

B16. 5 (1996; B16.5a) Pi pe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

B16. 12 (1998) Cast Iron Threaded Drai nage Fittings

B16. 15 (1985; R 1994) Cast Bronze Threaded
Fittings O asses 125 and 250

B16. 18 (1984; R 1994) Cast Copper All oy Sol der
Joint Pressure Fittings

B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

B16. 34 (1997) Valves - Flanged, Threaded, and
Wl di ng End

B16. 39 (1998) Mal |l eable Iron Threaded Pi pe Uni ons
Cl asses 150, 250, and 300

B31.1 (1998) Power Piping

B31.5 (1992; B31.5al1994) Refrigeration Piping

B40. 1 (1991) Gauges - Pressure Indicating D al
Type - Elastic El enent

BPV | X (1998) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG FOR PLUMBI NG AND SANI TARY
RESEARCH( ASSE)

1001 (1990) Pipe Applied Atnospheric Type
Vacuum Br eakers

1003 (1995) Water Pressure Reducing Val ves for
Donestic Water Supply Systens

1005 (1986) Water Heater Drain Valves -
3/4-1nch Iron Pipe Size

1011 (1995) Hose Connection Vacuum Breakers

1012 (1995) Backflow Preventers with
I nt ernedi at e At nospheric Vent

1013 (1993) Reduced Pressure Principle Backfl ow

Preventers

SECTI ON 15400 Page 7
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ASSE 1018 (1986) Trap Seal Priner Valves Water
Supply Fed
ASSE 1037 (1990; Rev thru Mar 1990) Pressurized

Fl ushi ng Devi ces (Flushoneters) for
Pl unbi ng Fi xtures

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

AWM EVWV (1999) Standard Met hods for the
Exani nation of Water and \Wast ewat er
AWM B300 (1999) Hypochlorites
AWM B301 (1992; Addenda B30la - 1999) Liquid
Chl ori ne
AWM C203 (1997; addenda C203a - 1999) Coal - Tar

Protective Coatings and Linings for Steel
Water Pipelines - Enanel and Tape -

Hot - Appl i ed
AWM C606 (1997) G ooved and Shoul dered Joints
AWM D100 (1996) Wel ded Steel Tanks for Water Storage
AWM M20 (1973) Manual: Water Chlorination

Princi ples and Practices

AVERI CAN VELDI NG SOCI ETY ( AVS)

AVWS A5. 8 (1992) Filler Metals for Brazing and Braze
Wel di ng
AVWS B2. 2 (1991) Brazing Procedure and Perfornmance

Qualification
CAST I RON SO L PIPE I NSTI TUTE (Cl SPI)

Cl SPI 301 (1997) Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

Cl sPI 310 (1997) Coupling for Use in Connection with
Hubl ess Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and
Vent Pi ping Applications

Cl SPI HSN- 85 (1985) Neoprene Rubber Gaskets for Hub and
Spi got Cast Iron Soil Pipe and Fittings

CODE OF FEDERAL REGULATI ONS ( CFR)

10 CFR 430 Energy Conservation Program for Consuner

SECTI ON 15400 Page 8
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Pr oduct s
COMVERCI AL | TEM DESCRI PTI ONS (CI D)

CID A-A-240 (Rev A; Canc. Notice 1) Shower Head, Ball
Joi nt

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)
CDA Tube Handbook (1995) Copper Tube Handbook
COUNCI L OF AMERI CAN BUI LDI NG OFFI ClI ALS (CABO

CABO A117.1 (1998) Accessi ble and Usabl e Buil di ngs and
Facilities

FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCCHR)

FCCCHR- 01 (1993) Manual of Cross-Connection Control

HYDRAULI C | NSTI TUTE (HI)

H 1.1-1.5 (1994) Centrifugal Punps
| NTERNATI ONAL ASSOCI ATI ON OF PLUMBI NG AND MECHANCI AL OFFI CI ALS
(1 APMO)
| APMO Z124.5 (1997) Plastic Toilet (Water Closets) Seats

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Unions

MSS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MSS SP- 67 (1995) Butterfly Valves

MSS SP- 69 (1996) Pi pe Hangers and Supports -

Sel ection and Application

MSS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MSS SP-71 (1997) Cast Iron Swi ng Check Val ves,
Fl anges and Threaded Ends

MSS SP-72 (1999) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service

SECTI ON 15400 Page 9
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MSS SP-73 (1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings

MSS SP-78 (1998) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MSS SP- 83 (1995) d ass 3000 Steel Pipe Unions
Socket - Wl di ng and Thr eaded

MSS SP- 85 (1994) Cast Iron d obe & Angle Val ves
Fl anged and Threaded Ends

MSS SP-110 (1996) Ball Val ves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends

NATI ONAL ASSOCI ATI ON OF PLUMBI NG- HEATI NG- COCLI NG CONTRACTORS
( NAPHCC)

NAPHCC Pl unbi ng Code (1996) National Standard Pl unbi ng Code
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA 250 (1997) Enclosures for Electrical Equipnent
(1000 Vol ts Maxi nmum

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 31 (2001) Installation of QI Burning
Equi pnent
NFPA 54 (1999) National Fuel Gas Code
NFPA 90A (1999) Installation of Air Conditioning

and Ventil ating Systens
NSF | NTERNATI ONAL ( NSF)

NSF 14 (1999) Pl astics Piping Conponents and
Rel ated Materials

PLASTI C PI PE AND FI TTI NGS ASSCCI ATl ON ( PPFA)

PPFA- 01 (1998) Plastic Pipe in Fire Resistive
Construction

PLUMBI NG AND DRAI NAGE | NSTI TUTE ( PDI)
PDI WH 201 (1992) Water Hammer Arresters
SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)

SECTI ON 15400 Page 10
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SAE J 1508 (1997) Hose d anps
UNDERWRI TERS LABCRATORI ES (UL)

UL 174 (1996; Rev thru Cct 1999) Househol d
El ectric Storage Tank Water Heaters

.2 STANDARD PRODUCTS

Specified materials and equi pnrent shall be standard products of a
manuf acturer regularly engaged in the manufacture of such products.
Speci fied equi pnent shall essentially duplicate equipnent that has
perforned satisfactorily at |least two years prior to bid opening.

.3 PERFORMANCE REQUI REMENTS
. 3.1 Wel di ng

Pi pi ng shall be welded in accordance with qualified procedures using
performance-qualified wel ders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with ASME BPV | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer, may be accepted as permtted by ASME B31.1. The
Contracting O ficer shall be notified 24 hours in advance of tests, and the
tests shall be performed at the work site if practicable. Wl ders or
wel di ng operators shall apply their assigned synbols near each weld they
make as a pernmanent record. Structural nenbers shall be welded in
accordance with Section 05090 WELDI NG STRUCTURAL.

.4 ELECTRI CAL WORK

Mot ors, notor controllers and nmotor efficiencies shall conformto the
requi renents of Section 16415 ELECTRI CAL WORK, |INTERIOR  Electrica

not or-driven equi pnent specified herein shall be provided conplete with
notors. Equi pnent shall be rated at 60 Hz, single phase, ac unless

ot herw se indicated. Were a notor controller is not provided in a
notor-control center on the electrical drawings, a motor controller shal
be as indicated. Mdtor controllers shall be provided conplete with
properly sized thernal -overl oad protection in each ungrounded conductor
auxiliary contact, and other equipnent, at the specified capacity, and

i ncluding an al |l owabl e service factor

.5  SUBM TTALS
Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation 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
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Pl unbi ng System

SECTI ON 15400 Page 11
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Detail drawi ngs consisting of illustrations, schedul es,
performance charts, instructions, brochures, diagrans, and other
information to illustrate the requirenents and operati ons of each

system Detail drawi ngs for the conplete plunbing system

i ncluding piping |layouts and | ocati ons of connections; dinensions
for roughing-in, foundation, and support points; schenmatic
diagrans and wiring diagrans or connection and interconnection

diagrans. Detail draw ngs shall indicate clearances required for
mai nt enance and operation. \Were piping and equi pnent are to be
supported other than as indicated, details shall include |Ioadings

and proposed support nethods. Mechanical draw ng pl ans,
el evations, views, and details, shall be drawn to scale.

El ectrical Schematics
Conpl ete el ectrical schematic lineless or full line
i nterconnection and connection di agram for each piece of
mechani cal equi pnent having nore than one automatic or manua
el ectrical control device
SD- 03 Product Data
Wel di ng

A copy of qualified procedures and a |list of names and
identification synbols of qualified welders and wel di ng operators.

Pl unbi ng Fi xture Schedul e

Catal og cuts of specified plunmbing fixtures, valves and rel ated
pi pi ng.
Vi br ati on- Absor bi ng Feat ures

Details of vibration-absorbing features, including arrangenent,
foundati on pl an, dinensions and specifications.

Pl unbi ng System

D agrans, instructions, and ot her sheets proposed for posting.
Manuf acturer's recomendations for the installation of bell and
spi got and hubless joints for cast iron soil pipe.

SD- 06 Test Reports
Tests, Flushing and Disinfection

Test reports in booklet formshowing all field tests perforned
to adjust each conponent and all field tests perfornmed to prove
conpliance with the specified performance criteria, conpletion and
testing of the installed system Each test report shall indicate
the final position of controls.
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Backfl ow Prevention Assenbly Tests.

Certification of proper operation shall be as acconplished in
accordance with state regulations by an individual certified by
the state to performsuch tests. |If no state requirenent exists,
the Contractor shall have the manufacturer's representative test
the device, to ensure the unit is properly installed and
performng as intended. The Contractor shall provide witten
docunentation of the tests perforned and signed by the individua
performng the tests.

SD-07 Certificates
Mat eri al s and Equi pnent

Where naterials or equipnent are specified to conply with
requi renents of AGA, or ASME, proof of such conpliance. The |abe
or listing of the specified agency will be acceptabl e evidence.
In lieu of the label or listing, a witten certificate nay be
submitted froman approved, nationally recognized testing
organi zati on equi pped to perform such services, stating that the
itens have been tested and conformto the requirenents and testing
met hods of the specified agency. Were equipnent is specified to
conformto requirenents of the ASVE Boil er and Pressure Vesse
Code, the design, fabrication, and installation shall conformto
t he code.

Bolts

Witten certification by the bolt manufacturer that the bolts
furni shed conply with the specified requirenents. The
certification shall include illustrations of product-required
mar ki ngs, the date of manufacture, and the nunber of each type of
bolt to be furnished based on this certification

SD- 10 Operation and Mai ntenance Data
Pl unbi ng System

Si x copies of the operation nmanual outlining the step-by-step
procedures required for system startup, operation and shut down.
The manual shall include the manufacturer's name, nodel nunber,
service manual, parts list, and brief description of all equipnent
and their basic operating features. Six copies of the nmintenance

manual |isting routine naintenance procedures, possible breakdowns
and repairs. The nmanual shall include piping and equi pnent | ayout
and sinplified wiring and control diagrans of the system as

i nstall ed.

1.6 REGULATORY REQUI REMENTS
Pl unbi ng work shall be in accordance w th NAPHCC Pl unbi ng Code.
1.7 PRQJECT/ SI TE CONDI Tl ONS
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The Contractor shall become famliar with details of the work, verify
di mrensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng any work.

PART 2 PRODUCTS

2.

1 MATERI ALS

Materials for various services shall be in accordance with TABLES | and 11
Pi pe schedul es shall be sel ected based on service requirenents. Pipe
fittings shall be conpatible with the applicable pipe materials. Plastic
pi pe, fittings, and solvent cement shall neet NSF 14 and shall be NSF
listed for the service intended. Plastic pipe, fittings, and sol vent
cenent used for potable hot and cold water service shall bear the NSF sea
"NSF- PW" Pol ypropyl ene pipe and fittings shall conformto di nensiona
requi renents of Schedule 40, Iron Pipe size. Pipe threads (except dry
seal) shall conformto ASME Bl1.20.1. G ooved pipe couplings and fittings
shall be fromthe sanme manufacturer. Material or equipnent containing | ead
shall not be used in any potable water system Hubless cast-iron soil pipe
shal |l not be installed underground, under concrete floor slabs, or in craw
spaces bel ow kitchen floors. Plastic pipe shall not be installed in air
pl enuns. Plastic pipe shall not be installed in a pressure piping system
in buildings greater than three stories including any basenment |evels.

1.1 Pi pe Joint Materials

Grooved pi pe and hubl ess cast-iron soil pipe shall not be used under
ground. Joints and gasket materials shall conformto the follow ng:

a. Coupling for Cast-Iron Pipe: for hub and spigot type ASTM A 74,
AWM C606. For hubless type: CISPlI 310

b. Coupling for Steel Pipe: AWM C606.

c. Flange Gaskets: Gaskets shall be nade of non-ashbestos nmaterial in
accordance with ASME B16.21. Gaskets shall be flat, 1.6 nm (1/16
inch) thick, and contain Aramd fibers bonded with Styrene
But adi ene Rubber (SBR) or Nitro Butadi ene Rubber (NBR). Gaskets
shall be the full face or self centering flat ring type. Gaskets
used for hydrocarbon service shall be bonded with NBR

d. Neoprene Gaskets for Hub and Cast-lron Pipe and Fittings: ClSPI
HSN- 85.

e. Brazing Material: Brazing material shall conformto AWS A5. 8,
BCuP- 5.

f. Brazing Flux: Flux shall be in paste or liquid formappropriate
for use with brazing material. Flux shall be as foll ows:
| ead-free; have a 100 percent flushabl e residue; contain slightly
aci di c reagents; contain potassium borides; and contain fluorides.
Silver brazing materials shall be in accordance with AWS A5. 8.
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Sol der Material: Solder netal shall conformto ASTM B 32 95-5
tin-antinony.

Sol der Flux: Flux shall be liquid form non-corrosive, and
conformto ASTM B 813, Standard Test 1.

PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic
Pi pe, ASTM D 3308.

Rubber Gaskets for Cast-lron Soil-Pipe and Fittings (hub and
spi got type and hubl ess type): ASTM C 564.

Fl anged fittings including flanges, bolts, nuts, bolt patterns,
etc., shall be in accordance with ASME B16.5 class 150 and shall
have the manufacturer's tradenmark affixed in accordance with MSS
SP-25. Flange material shall conformto ASTM A 105/ A 105M Blind
flange material shall conformto ASTM A 516/ A 516M col d service
and ASTM A 515/ A 515M for hot service. Bolts shall be high
strength or internediate strength with nmaterial conformng to ASTM
A 193/ A 193M

M scel | aneous Material s

M scel | aneous materials shall conformto the follow ng:

a. Water Hanmer Arrester: PDI WH 201.

b. Copper, Sheet and Strip for Building Construction: ASTM B 370.

c. Asphalt Roof Cenent: ASTM D 2822.

d. Hose danps: SAE J 1508.

e. Supports for Of-The-Fl oor Plunbing Fixtures: ASME All12.6.1M

f. Metallic Ceanouts: ASME Al12.36.2M

g. Plunbing Fixture Setting Conpound: A preforned flexible ring seal
nol ded from hydrocarbon wax material. The seal material shall be
nonvol atil e nonasphaltic and contain germnicide and provide
wat ertight, gastight, odorproof and verm nproof properties.

h. Coal -Tar Protective Coatings and Linings for Steel Water Pipelines:

AWM C203.

i. Hypochlorites: AWM B300.

j. Liquid Chlorine: AWM B301.

k. Gauges - Pressure and Vacuum Indicating Dial Type - Elastic
El ement: ASME B40. 1.

m  Thernometers: ASTME 1.
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1.3 Pi pe Insul ation Materi al

Insul ation shall be as specified in Section 15080 THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.

.2 Pl PE HANGERS, | NSERTS, AND SUPPCRTS

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MBS SP-69.

.3  VALVES

Val ves shall be provided on supplies to equi pnent and fixtures. Valves 65
mm (2-1/2 inches) and smaller shall be bronze with threaded bodies for

pi pe and sol der-type connections for tubing. Valves 80 mm (3 inches) and
| arger shall have flanged iron bodies and bronze trim Pressure ratings
shal | be based upon the application. G ooved end valves may be provided if
the manufacturer certifies that the val ves neet the perfornance

requi renents of applicable MSS standard. Valves shall conformto the

fol |l owi ng standards:

Description St andard
Butterfly Val ves MBS SP- 67
Cast-lron Gate Val ves, Flanged and

Thr eaded Ends MBS SP-70
Cast-lron Swi ng Check Val ves, Flanged and

Thr eaded Ends MBS SP-71
Bal | Valves with Flanged Butt-Wel di ng Ends

for General Service MBS SP- 72
Bal | Val ves Threaded, Socket-Wel di ng,

Sol der Joint, G ooved and Fl ared Ends MBS SP-110
Cast-lron Plug Val ves, Flanged and MBS SP- 78

Thr eaded Ends

Bronze Gate, d obe, Angle, and Check Val ves MBS SP- 80

Steel Valves, Socket Wl ding and Threaded Ends ASME B16. 34

Cast-lron d obe and Angle Val ves, Flanged and MBS SP- 85
Thr eaded Ends

Vacuum Rel i ef Val ves ASSE 1001
Wat er Pressure Reduci ng Val ves ASSE 1003
Water Heater Drain Valves ASSE 1005
Trap Seal Primer Val ves ASSE 1018
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Description St andard

Tenperature and Pressure Relief Valves ANSI Z21. 22
for Hot Water Supply Systens

2.3.1 Wal | Faucets

Wal | faucets with vacuum breaker backfl ow preventer shall be brass with 20
mm (3/4 inch) nmale inlet threads, hexagon shoulder, and 20 nm (3/4 inch)
hose connection. Faucet handle shall be securely attached to stem

2.3.2 Rel i ef Val ves

Water heaters and hot water storage tanks shall have a conbi nation pressure
and tenperature (P&T) relief valve. The pressure relief element of a P&T
relief valve shall have adequate capacity to prevent excessive pressure
buil dup in the systemwhen the systemis operating at the maxi numrate of
heat input. The tenperature elenent of a P&T relief valve shall have a
relieving capacity which is at |east equal to the total input of the

heat ers when operating at their maxi num capacity. Relief valves shall be
rated according to ANSI Z21.22. Relief valves for systems where the

maxi mumrate of heat input is |less than 59 kW (200,000 Btuh) shall have 20
mm (3/4 inch) mnimuminlets, and 20 mm (3/4 inch) outlets. Relief

val ves for systens where the naxi mumrate of heat input is greater than 59
kw (200, 000 Btuh) shall have 25 mm (1 inch) mninuminlets, and 25 mm (1
inch) outlets. The discharge pipe fromthe relief valve shall be the size
of the valve outlet.

2.3.3 Thernostatic M xing Val ves

M xi ng val ves, thernostatic type, shall be line size and shall be
constructed with rough or finish bodies either with or w thout plating.
Each val ve shall be constructed to control the m xing of hot and cold water
and to deliver water at a desired tenperature regardl ess of pressure or

i nput tenperature changes. The control elenment shall be of an approved
type. The body shall be of heavy cast bronze, and interior parts shall be
brass, bronze, or copper. The valve shall be equi pped with necessary
stops, check val ves, unions, and sedinent strainers on the inlets. M Xing
val ves shall maintain water tenperature within 2 degrees C of any setting.

The m xi ng val ve shall be suitable for use with hot water return systens.
Factory assenbl ed hi gh-1ow nmani fold m xi ng systens shall be provided as

i ndi cated on the contract draw ngs. Pressured drop thru m xing val ves and
mani f ol ded m xi ng systens shall be limted to 34.5 Kpa (5 psig).

2.4 FI XTURES

Fi xtures shall be water conservation type, in accordance wi th NAPHCC

Pl unbi ng Code. Fixtures for use by the physically handi capped shall be in
accordance with CABO A117.1. Vitreous china, nonabsorbent, hard-burned,
and vitrified throughout the body shall be provided. Porcelain enaneled
ware shall have specially selected, clear white, acid-resisting enanel
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coating evenly applied on surfaces. No fixture will be accepted that shows
cracks, crazes, blisters, thin spots, or other flaws. Fixtures shall be
equi pped wi th appurtenances such as traps, faucets, stop valves, and drain
fittings. Each fixture and piece of equiprment requiring connections to the
drai nage system except grease interceptors, shall be equipped with a trap
Brass expansion or toggle bolts capped with acorn nuts shall be provided
for supports, and polished chrom um pl ated pi pe, valves, and fittings shal
be provi ded where exposed to view. Fixtures with the supply discharge
bel ow the ri mshall be equi pped with backfl ow preventers. Internal parts
of flush and/or flushoneter valves, shower m xing val ves, shower head face
pl ates, pop-up stoppers of l|lavatory waste drains, and pop-up stoppers and
overfl ow tees and shoes of bathtub waste drains may contain acetal resin,
fluorocarbon, nylon, acrylonitrile-butadiene-styrene (ABS) or other plastic
material, if the material has provided satisfactory service under actua
commercial or industrial operating conditions for not |ess than 2 years.
Plastic in contact with hot water shall be suitable for 82 degrees C (180
degrees F) water tenperature. Plunbing fixtures shall be as indicated in
par agr aph PLUMBI NG FI XTURE SCHEDULE

4.1 Lavatories

Enanel ed cast-iron |lavatories shall be provided with two cast-iron or stee
brackets secured to the underside of the apron and drilled for bolting to
the wall in a nanner simlar to the hanger plate. Exposed brackets shal

be porcelain enanmeled. Wall nounted vitreous china |avatories shall be
provided with two integral nol ded |ugs on the back-underside of the fixture
and drilled for bolting to the wall in a nmanner simlar to the hanger plate.

.5 BACKFLOW PREVENTERS

Backfl ow preventers shall be approved and |isted by the Foundation For
Cross- Connection Control & Hydraulic Research. Reduced pressure principle
assenbl i es, doubl e check val ve assenblies, atnospheric (nonpressure) type
vacuum breakers, and pressure type vacuum breakers shall be tested,
approved, and listed in accordance with FCCCHR-01. Backfl ow preventers
with internedi ate atnmospheric vent shall conformto ASSE 1012. Reduced
pressure principle backflow preventers shall conformto ASSE 1013. Hose
connection vacuum breakers shall conformto ASSE 1011. Pipe applied

at nospheric type vacuum breakers shall conformto ASSE 1001. Air gaps in
pl unbi ng systens shall conformto ASME Al112. 1. 2.

.6 DRAI NS
.6.1 Fl oor and Shower Drains

Fl oor and shower drains shall consist of a gal vani zed body, integra
seepage pan, and adjustable perforated or slotted chrom umpl ated bronze,
ni ckel -bronze, or nickel-brass strainer, consisting of grate and threaded
collar. Floor drains shall be cast iron except where netallic

wat er proofing nmenbrane is installed. Drains shall be of double drai nage
pattern for enbedding in the floor construction. The seepage pan shal
have weep hol es or channels for drainage to the drainpipe. The strainer
shal | be adjustable to floor thickness. A clanping device for attaching
flashing or waterproofing menbrane to the seepage pan w t hout danagi ng the
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flashing or waterproofing menbrane shall be provided when required. Drains
shal |l be provided with threaded or caul ked connection. In lieu of a

caul ked joint between the drain outlet and waste pipe, a neoprene rubber
gasket conforming to ASTM C 564 may be installed, provided that the drain
is specifically designed for the rubber gasket conpression type joint.

Fl oor and shower drains shall conformto ASME Al112.21.1M

.6.1.1 Metal |l i ¢ Shower Pan Drains

VWhere netal lic shower pan nenbrane is installed, polyethylene drain with
corrosion-resi stant screws securing the clanping device shall be provided.
Pol yet hyl ene drains shall have fittings to adapt drain to waste piping.

Pol yet hyl ene for floor drains shall conformto ASTM D 1248. Drains shall
have separate cast-iron "P" trap, circular body, seepage pan, and strai ner,
unl ess ot herw se i ndi cat ed.

.6.1.2 Drai ns and Backwat er Val ves

Drai ns and backwater valves installed in connection with waterproofed
floors or shower pans shall be equi pped with bolted-type device to securely
clamp fl ashing.

.6.2 Area Drains

Area drains shall be plain pattern with polished stainless steel perforated
or slotted grate and bottomoutlet. The drain shall be circular or square
with a 300 nm (12 inch) nomnal overall width or dianmeter and 250 mm (10
inch) nomnal overall depth. Drains shall be cast iron with

manuf acturer's standard coating. G ate shall be easily lifted out for
cleaning. CQutlet shall be suitable for inside caul ked connection to drain
pi pe. Drains shall conformto ASME Al12.21.1M

.6.3 Fl oor Si nks

Fl oor sinks shall be square, with 300 mm (12 inch) nom nal overall wdth
or dianmeter and 250 nm (10 inch) nom nal overall depth. Floor sink shall
have an acid-resistant enanel interior finish with cast-iron body, alum num
sedi ment bucket, and perforated grate of cast iron in industrial areas and
stainless steel in finished areas. The outlet pipe size shall be as

i ndi cated or of the same size as the connecting pipe.

.6.4 Si ght Drains

Si ght drains shall consist of body, integral seepage pan, and adjustabl e
strainer with perforated or slotted grate and funnel extension. The
strainer shall have a threaded collar to pernmit adjustnment to floor

t hi ckness. Drains shall be of double drai nage pattern suitable for
enbedding in the floor construction. A clanping device for attaching
flashing or waterproofing menbrane to the seepage pan w t hout danagi ng the
flashing or nmenbrane shall be provided for other than concrete
construction. Drains shall have a gal vani zed heavy cast-iron body and
seepage pan and chrom um pl ated bronze, nickel-bronze, or nickel-brass
strai ner and funnel conbination. Drains shall be provided with threaded or
caul ked connection and with a separate cast-iron "P" trap, unless otherw se
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indicated. Drains shall be circular, unless otherw se indicated. The
funnel shall be securely nmounted over an opening in the center of the
strainer. M ninmum di nensi ons shall be as foll ows:

Area of strainer and collar 0. 023 square neters (36 square
i nches)

Hei ght of funnel 95 mm (3-3/4 inches)

D aneter of |ower portion 50 mm (2 inches)
of funnel

Di aneter of upper portion 100 mm (4 inches)
of funnel

7 SHOWNER PAN

Shower pan may be copper, or nonnetallic naterial.

. 7.1 Sheet Copper

Sheet copper shall be 4.9 kg per square nmeter (16 ounce) weight.

. 7.2 Pl astici zed Pol yvi nyl Chloride Shower Pan Materi al

Material shall be sheet form The material shall be 1.016 mm (0. 040 inch)
m ni mum t hi ckness of plasticized polyvinyl chloride or chlorinated
pol yet hyl ene and shall be in accordance with ASTM D 4551.

. 7.3 Nonpl asti ci zed Pol yvinyl Chloride (PVC) Shower Pan Materi al

Mat erial shall consist of a plastic waterproofing nenbrane in sheet form
The material shall be 1.016 nmm (0.040 inch) mninmmthickness of
nonpl asti ci zed PVC and shall have the follow ng mni num properti es:
a. ASTM D 638M or
Utinmate Tensile Strength: 1.79 MPa (2600 psi)
U tinmate Elongation: 398 percent
100 Percent Modul us: 3.07 MPa (445 psi)
b. ASTM D 1004:

Tear Strength: 53 kil onewt ons per neter (300 pounds
per inch)

c. ASTM E 96:

Per meance: 0.46 ng per Pa per second per square
meter (0.008 perns)

d. Oher Properties:
Specific Gavity: 1.29
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PVC Sol vent: Vel dabl e

Col d Crack: m nus 47 degrees C (-53 degrees F)
D nensi onal stability,

100 degrees C (212 mnus 2.5 percent degrees F)

Har dness, Shore A 89

8  TRAPS

Unl ess ot herwi se specified, traps shall be plastic per ASTM F 409 or
copper-all oy adjustable tube type with slip joint inlet and swivel. Traps
shall be without a cleanout. Tubes shall be copper alloy with walls not

| ess than 0.813 mm (0.032 inch) thick within commercial tol erances, except
on the outside of bends where the thickness may be reduced slightly in
manuf acture by usual commercial nethods. Inlets shall have rubber washer
and copper alloy nuts for slip joints above the discharge level. Swi vel
joints shall be below the discharge | evel and shall be of netal-to-netal or
netal -to-plastic type as required for the application. Nuts shall have
flats for wench grip. Qutlets shall have internal pipe thread, except
that when required for the application, the outlets shall have sockets for
sol der-joi nt connections. The depth of the water seal shall be not |ess
than 50 mm (2 inches). The interior dianeter shall be not nore than 3.2
mm (1/8 inch) over or under the nomnal size, and interior surfaces shal
be reasonably snooth throughout. A copper alloy "P" trap assenbly
consisting of an adjustable "P" trap and threaded trap wall nipple with
cast brass wall flange shall be provided for lavatories. The assenbly
shal |l be a standard manufactured unit and may have a rubber-gasketed sw vel
joint.

.9 WATER HEATERS

Wat er heater types and capacities shall be as indicated. Each primary
wat er heater shall have controls with an adjustable range that includes 32

to 49 degrees C (90 to 120 degrees F). Each gas-fired water heater and
booster water heater shall have controls with an adjustable range that
i ncludes 49 to 82 degrees C (120 to 180 degrees F). Hot water systens

utilizing recirculation systens shall be tied into building off-hour
controls. The thermal efficiencies and standby heat |osses shall conform
to TABLE Il for each type of water heater specified. The only exception
is that storage water heaters and hot water storage tanks having nore than
2000 liters storage capacity need not neet the standard | oss requirenent
if the tank surface area is not insulated to R 12.5 and if a standing |ight
is not used. Plastic materials polyetherimde (PEI) and pol yet hersul fone
(PES) are forbidden to be used for vent piping of conbustion gases.

. 9.1 Automati c Storage Type

Heaters shall be conplete with control system tenperature gauge, and
pressure gauge, and shall have ASME rated conbi nati on pressure and
tenperature relief valve.

.9.1.1 Gas- Fired Type

Gas-fired water heaters shall conformto ANSI Z21.10.1 when input is 22 KW
(75,000 BTU per hour) or less or ANSI Z21.10.3 for heaters with input
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greater than 22 KW (75,000 BTU per hour). Wat er heaters shall be
furnished with electronic ignition

2.9.1.2 El ectric Type

Electric type water heaters shall conformto UL 174 with dual heating
el enent s. Each el enent shall be 4.5 KW The elenments shall be wired so
that only one el enent can operate at a tine.

2.10 HOT- WATER STORACE TANKS

Hot -wat er storage tanks shall be constructed by one nanufacturer, ASME
stanped for the working pressure, and shall have the National Board (ASME)
registration. The tank shall be cement-lined or glass-lined steel type in
accordance with AWM D100. The heat |oss shall conformto TABLE Il as
determ ned by the requirenents of ASHRAE 90.1. Each tank shall be equi pped
with a thernoneter, conformng to ASTME 1, Type |, Oass 3, Range C, style
and formas required for the installation, and with 175 nm (7 inch) scale.
Ther nonet er shall have a separabl e socket suitable for a 20 mm (3/4 inch)
t apped opening. Tanks shall be equi pped with a pressure gauge 155 mm (6
inch) mninmmdianeter face. Insulation shall be as specified in Section
15080 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Storage tank capacity
shal | be as shown.

2.11 PUMPS
2.11.1 Sunmp Punps

Sunp punps shall be of capacities indicated. The punps shall be of the
automatic, electric notor-driven, submerged type, conplete with necessary
control equipnent and with a split or solid cast-iron or steel cover plate.
The punps shall be direct-connected by an approved flexible coupling to an
el ectric notor having a continuous oiling device or packed bearings seal ed
against dirt and noisture. Mdtors shall be totally enclosed, fan-cool ed of
sizes as indicated and shall be equi pped with an across-the-line nmagnetic
controller in a NEMA 250, Type 4 encl osed, across-the-line, nmagnetic
controller. Each punp shall be fitted with a high-grade thrust bearing
nount ed above the floor. Each shaft shall have an alignment bearing at
each end, and the suction inlet shall be between 75 and 150 mm above the
sunp bottom The suction side of each punp shall have a strainer of anple
capacity. Provide sinplex and dupl ex punp control as indicated.

Control ler shall output alarmsignal to DDC systemin addition to | oca
alarns. A float switch assenbly, with the switch conpletely enclosed in a
NEMA 250, Type 4X enclosure, shall start and stop each notor at
predeterm ned water |evels. Duplex punps shall be equipped with an
automatic alternator to change the | ead operation fromone punp to the
other, and for starting the second punmp if the fl ow exceeds the capacity of
the first punp. The discharge line fromeach punp shall be provided with a
union or flange, a nonclog swing check valve, and a stop valve in an
accessi bl e location near the punp. Provide 208L steel drum hol di ng tank
wi t h pol yethyl ene spill container pallet where indicated.

2.11.2 Circul ating Punps
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Donestic hot water circulating punps shall be electrically driven,
singl e-stage, centrifugal, w th nechanical seals, suitable for the intended
service. Punp capacities, efficiencies, notor sizes, speeds, and inpeller
types shall be as shown. Punp and notor shall be integrally nounted on a
cast-iron or steel subbase, or supported by the piping on which it is
installed. The shaft shall be one-piece, heat-treated, corrosion-resisting
steel with inpeller and snooth-surfaced housi ng of bronze. Mdtor shall be
totally enclosed, fan-cool ed and shall have sufficient wattage (horsepower)
for the service required. Punp shall conformto H 1.1-1.5. Each punp
notor shall be equi pped with an across-the-line magnetic controller in a
NEMA 250, Type 1 enclosure with "START-STOP" switch in cover. Punp notors
snal l er than 746 W (Fractional horsepower punp nmotors) shall have integra
thermal overl oad protection in accordance with Section 16415 ELECTRI CAL
WORK, | NTERIOR  Quards shall shield exposed noving parts.

.11.3 Boost er Punps
.11.3.1 Centrifugal Punps

Hori zontal split-case centrifugal -type booster punps shall be furnished.
The capacities shall be as shown, and the speed shall not exceed 1800 rpm
Punps shall have a casing of close-grained iron or steel with snooth water
passages. A gasket shall be provided between the upper and | ower hal ves of
the casing. Suction and di scharge connections shall be flanged. Inpellers
shal | be nonoverl oadi ng, bronze, balanced to elininate vibration, and shal
be keyed to corrosion-resisting steel shafts. The casings shall be fitted
with bronze wearing or sealing rings. Bearings shall be cartridge type,
enabling the entire rotating element to be renmoved wi thout disturbing

al i gnnment or exposing the bearings to dirt, water, and other foreign
matter. Punps shall be provided with nechanical seals. Seal boxes shal

be machined in the punp casing and at both sides of the punp, and shall be
of sufficient depth to include a conventional bronze seal ring and rows of
shaft packing. Bedplates shall be close-grain cast iron or steel with ribs
and lugs, conplete with foundation bolts, and shall have a drip lip with
drain hole. Each punp shall be tested at the nanufacturer's plant for
operating characteristics at the rated capacity and under specified
operating conditions. Test curves shall be furnished showi ng capacity in
liters per second (gpn), head in neters (feet), efficiency, brake wattage
(horsepower), and operation in parallel with simlar punps. Miltiple punp
installations shall have punp characteristics conmpatible for operation in
parallel with simlar punps. The electric motor shall be sized for

non- overl oad when operating at any point along the characteristic curve of
the punp. Guards shall shield exposed belts and noving parts.

.11.3.2 Controls

Each punp notor shall be provided with encl osed across-the-line-type
magnetic controller conplete in a NEMA 250 Type 1 enclosure with three

posi tion, "HAND- OFF- AUTOVATIC," selector switch in cover. Punps shall be
automatically started and stopped by float or pressure sw tches, as

i ndi cated. The punps shall start and stop at the | evels and pressures
indicated. A multiposition sequence selector switch shall be provided so
that any two punps nay be operated sinultaneously beeping a third punp as a
st andby.
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.11. 4 Fl exi bl e Connectors

Fl exi bl e connectors shall be provided at the suction and di scharge of each
punp that is 1 hp or larger. Connectors shall be constructed of neoprene,
rubber, or braided bronze, with Cass 150 standard flanges. Flexible
connectors shall be Iine size and suitable for the pressure and tenperature
of the intended service.

.12  WATER PRESSURE BOCSTER SYSTEM
.12.1 Const ant Speed Punpi ng System

Const ant speed punping systemw th pressure-regul ating val ves shall enpl oy
one | ead pump for low flows, and one or nore |ag punps for higher flows.
The factory prepi ped and prewired assenbly shall be mounted on a stee
frame, conplete with punps, notors, and automatic controls. The system
capacity and capacity of individual punps shall be as indicated.

.12.2 Punps and Mbtors

Punps shall be constant speed, single stage, end suction design with cast
iron bronze-fitted construction, equipped with sleeve nounted nechani ca
shaft seals and a high efficiency motor. Motor shall have class F

i nsul ation. Punps shall be non-overloading at duty point.

.12.3 Val ves

Const ant system pressure shall be nmmintained by a pil ot-operated

di aphragm type pressure regul ating and check val ve. Provide isolation

val ves on the suction and di scharge of each punmp. Valves shall be full port
ball valves or lug style butterfly val ves.

.12.4 Pump Sequenci ng

The controller shall sequence punps based on fl ow readi ngs from an

i nsertion type paddl ewheel flow sensor. As a backup, a factory set pressure
switch shall sequence punps when system pressure falls bel ow the setpoint.
Aut omat i ¢ sequenci ng shall include the follow ng features: sequence
shifting that adjusts the punp sequence when any punp is disabl ed,
successive and 24 hour alternation of equal capacity punps, punp overlap
during 24-hour alternation, |ag punp exerciser function, special sequencing
to reduce surges during power restoration, sequential sequencing of |ag
punps, mnimumrun and stop delay tiner for each punp, and field adjustable
time delay for |lag punmp pressure start signals.

.12.5 Energy Saving Controls

Provide a factory precharged, ASME code and NB stanped, HydroPneunatic tank
rated for naxi mum suction pressure plus punp shutoff pressure. Tank shal

i nclude a repl aceabl e FDA approved flexible nenbrane to separate air and
water. No water shall cone in contact with the walls of the tank. The

Hydr oCunul at or tank shall be shipped precharged to the proper design
conditions. Provide pressure switch and flow sensor to autonatically
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control |ead punp operation. These controls shall prevent |ead punp
short-cycling while maxim zing the stored water available fromthe

Hydr oCunul at or tank. The tank shall be | ocated adjacent to the punps and
the feed |ine connection to the tank shall be between the | ead punp and
pressure regul ating valve. Provide 1" piping and valves fromtank to system
connecti on.

.12.6 Power and Control Pane

Furni sh a power and control panel conplete with programmabl e controller

nmul tiple position selector switches, individual punp through-the-door

di sconnect motor starter protectors with class 10 overload protection, and
120V fused control circuit transfornmer. The conpl ete assenbly shall have
the UL listing mark for industrial control panels.

.12.7 I nstrunent ati on

Each system shal|l have pressure gauges for indicating suction and system
di scharge pressure, punp run indicating lights, and control power |ight.

.12.8 Energency Controls and Al arns

Provi de high tenperature relief valves at each punp, |ow suction and | ow
system pressure alarns, indication of first activated alarm pulsing alarm
horn with silence function, and alarmauxiliary contact, tinme delays, and

i ndicating |ights.

.12.9 Factory Prefabrication

The system shall be factory prefabricated. Furnish flanged-end stainless
steel suction and discharge headers conplete with anti-vibration pads. The
only field connections required will be to system headers, tank, over
tenperature drain tube, and one incom ng power connection at the control
panel .

.12.10 Factory Test and Certification

The booster systemand its conponent parts shall undergo a conplete
operational flow test fromzero to 100% design flow rate under the

speci fied suction and net system pressure conditions. This flow test shal
be performed by supplying the control panel with the specified i ncom ng
vol tage. Each punp's performance shall be tested over its full range of
flow Al pressure regulators, pressure switches, and other devices shal
be set and functions verified. Conponents shall be tested for hydraulic
shock, vibration, or excessive noise. Any parts found to be defective nust
be replaced prior to shipnment. Full docunentation shall be maintained by
t he manufacturer showing flow rates, pressures, and anp draws for future
servi ce and troubl eshooting reference. Include copies of the test data as
recorded by a X-Y Plotter

.12.11 Field Piping
The contractor shall install the system adjacent to a floor drain sized in

accordance with local code. This drain shall provide energency drai nage to
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prevent buil ding danmage in the event of seal failure or over tenperature
protection di scharge.

PART 3 EXECUTI ON

3.

1 GENERAL | NSTALLATI ON REQUI REMENTS

Piping located in air plenuns shall conformto NFPA 90A requirenents.

Pl astic pipe shall not be installed in air plenuns. Piping |ocated in
shafts that constitute air ducts or that enclose air ducts shall be
nonconbusti bl e in accordance with NFPA 90A. Installation of plastic pipe
where in conpliance with NFPA nay be installed in accordance with PPFA-01
The pl unbing systemshall be installed conplete with necessary fixtures,
fittings, traps, valves, and accessories. Water and drai nage piping shal
be extended 1.5 m outside the building, unless otherw se indicated. A
full port ball valve and drain shall be installed on the water service line
i nside the building approxi mately 150 mm above the floor from point of
entry. Piping shall be connected to the exterior service |lines or capped
or plugged if the exterior service is not in place. Sewer and water pipes
shall be laid in separate trenches, except when otherwi se shown. Exterior
underground utilities shall be at |east 300 nm below the finish grade or
as indicated on the drawings. |If trenches are closed or the pipes are

ot herwi se covered before being connected to the service lines, the location
of the end of each plunbing utility shall be marked with a stake or other
acceptabl e nmeans. Valves shall be installed with control no | ower than the
val ve body. Buried piping near and under building shall be installed per
granul ar termte barrier nmanufacturer's reconmrendati ons.

1.1 Water Pipe, Fittings, and Connections

.1.1.1 Uilities

The piping shall be extended to fixtures, outlets, and equiprment. The

hot -wat er and col d-wat er pi ping system shall be arranged and installed to
permt draining. The supply line to each item of equi pnent or fixture,
except faucets, flush valves, or other control valves which are supplied
with integral stops, shall be equipped with a shutoff valve to enable
isolation of the itemfor repair and nmi ntenance without interfering with
operation of other equiprment or fixtures. Supply piping to fixtures,
faucets, hydrants, shower heads, and flushing devices shall be anchored to
prevent novenent.

.1.1.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of
construction shall be avoided. Danage to building, piping, wiring, or

equi pnment as a result of cutting shall be repaired by nmechanics skilled in
the trade invol ved.

.1.1.3 Protection of Fixtures, Materials, and Equi prent

Pi pe openings shall be closed with caps or plugs during installation
Fi xtures and equi pnent shall be tightly covered and protected against dirt,
wat er, chem cals, and nechanical injury. Upon conpletion of the work, the
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fixtures, materials, and equi pnent shall be thoroughly cl eaned, adjusted,
and operated. Safety guards shall be provided for exposed rotating
equi pnent .

.1.1. 4 Mai ns, Branches, and Runouts

Pi pi ng shall be installed as indicated. Pipe shall be accurately cut and
worked into place without springing or forcing. Structural portions of the
bui |l di ng shall not be weakened. Aboveground piping shall run parallel wth
the Iines of the building, unless otherw se indicated. Branch pipes from
service lines nay be taken fromtop, bottom or side of mmin, using
crossover fittings required by structural or installation conditions.
Supply pipes, valves, and fittings shall be kept a sufficient distance from
ot her work and other services to permt not |less than 12 mm between
finished covering on the different services. Bare and insul ated water
lines shall not bear directly against building structural elenents so as to
transmt sound to the structure or to prevent flexible novenent of the
lines. Water pipe shall not be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be made
with reducing fittings. Use of bushings will not be pernmitted except for
use in situations in which standard factory fabricated conponents are

furni shed to accommpdat e specific excepted installation practice. Change
in direction shall be made with fittings, except that bending of pipe 100
mm (4 inches) and smaller will be permitted, provided a pipe bender is
used and wi de sweep bends are forned. The center-line radius of bends
shall be not less than six dianmeters of the pipe. Bent pipe show ng kinks,
wrinkles, flattening, or other malfornations will not be acceptable.

.1.1.5 Pi pe Drains

Pi pe drains indicated shall consist of 20 nm (3/4 inch) hose bibb with
renewabl e seat and gate or ball valve ahead of hose bibb. At other |ow
points, 20 mm (3/4 inch) brass plugs or caps shall be provided.

Di sconnection of the supply piping at the fixture is an acceptable drain

.1.1.6 Expansi on and Contracti on of Piping

Al l owance shall be nmade throughout for expansion and contracti on of water
pi pe. Each hot-water and hot-water circulation riser shall have expansion
| oops or other provisions such as offsets, changes in direction, etc.
where indicated and/or required. Risers shall be securely anchored as
required or where indicated to force expansion to | oops. Branch
connections fromrisers shall be nade with anple swing or offset to avoid
undue strain on fittings or short pipe lengths. Horizontal runs of pipe
over 15 m in length shall be anchored to the wall or the supporting
construction about mdway on the run to force expansion, evenly divided,
toward the ends. Sufficient flexibility shall be provided on branch
runouts fromnmains and risers to provide for expansion and contraction of
piping. Flexibility shall be provided by installing one or nore turns in
the Iine so that piping will spring enough to allow for expansion wi thout
st rai ni ng.

3.1.1.7 Conmrer ci al - Type Water Hammer Arresters
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Conmmerci al -type water hamer arresters shall be provided on hot- and

col d-wat er supplies and shall be |ocated as generally indicated, with
precise location and sizing to be in accordance with PDI WH 201. Water
hamrer arresters, where conceal ed, shall be accessible by neans of access
doors or renovabl e panels. Comercial -type water hamrer arresters shal
conformto PDI WH 201. Vertical capped pipe colums will not be permtted.

.1.2 Joints

Installation of pipe and fittings shall be nmade in accordance with the
manuf acturer's recommendations. Mtering of joints for el bows and notching
of straight runs of pipe for tees will not be pernitted. Joints shall be
made up with fittings of conpatible material and made for the specific

pur pose i ntended.

.1.2.1 Thr eaded

Threaded joints shall have Anerican Standard taper pipe threads conform ng
to ASME B1.20.1. Only nmle pipe threads shall be coated with graphite or
wi th an approved graphite conmpound, or with an inert filler and oil, or
shal | have a pol ytetrafl uoroethyl ene tape appli ed.

.1.2.2 Uni ons and Fl anges

Uni ons, flanges and nechani cal couplings shall not be concealed in walls,

ceilings, or partitions. Unions shall be used on pipe sizes 65 nm(2-1/2
inches) and smaller; flanges shall be used on pipe sizes 80 mm (3 inches)
and | arger.

.1.2.3 Cast lron Soil, Waste and Vent Pipe

Bel | and spi got conpression and hubl ess gasketed clanp joints for soil
wast e and vent piping shall be installed per the manufacturer's
reconmendat i ons.

.1.2.4 Copper Tube and Pi pe

The tube or fittings shall not be anneal ed when naki ng connecti ons.
Connections shall be made with a nmultiflame torch

a. Brazed. Brazed joints shall be made in conformance with AWS B2. 2,
MBS SP-73, and CDA Tube Handbook with flux and are acceptable for
all pipe sizes. Copper to copper joints shall include the use of
copper - phosphorus or copper-phosphorus-silver brazing netal
without flux. Brazing of dissimlar netals (copper to bronze or
brass) shall include the use of flux with either a
copper - phosphorus, copper-phosphorus-silver or a silver brazing
filler metal.

b. Soldered. Soldered joints shall be made with flux and are only
acceptable for piping 50 nm (2 inches) and snaller. Sol dered
joints shall conformto ASME B31.5 and CDA Tube Handbook

1.3 Dissimlar Pipe Materials
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Connecti ons between ferrous and non-ferrous copper water pipe shall be made
with dielectric unions or flange waterways. Connecting joints between
plastic and netallic pipe shall be nade with transition fitting for the
speci fic purpose.

. 1.4 Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shall be furnished and set in their proper and per nanent
| ocati on.

.1.4.1 Sl eeve Requirenents

Pi pes passing through concrete or nasonry walls or concrete floors or roofs
shal |l be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves are not required for cast-iron soil pipe passing

t hrough concrete slab on grade, except where penetrating a nenbrane
wat er proof floor. A nodul ar nechani cal type sealing assenbly may be
installed in lieu of a waterproofing clanping flange and caul ki ng and
seal i ng of annul ar space between pipe and sleeve. The seals shall consi st
of interlocking synthetic rubber |inks shaped to continuously fill the
annul ar space between the pipe and sleeve with corrosion-protected carbon
steel bolts, nuts, and pressure plates. The |inks shall be |oosely
assenbled with bolts to forma continuous rubber belt around the pipe with
a pressure plate under each bolt head and each nut. After the sea
assenbly is properly positioned in the sleeve, tightening of the bolt shal
cause the rubber sealing elenents to expand and provide a watertight sea
bet ween the pipe and the sleeve. Each seal assenbly shall be sized as
recommended by the manufacturer to fit the pipe and sl eeve invol ved.

Sl eeves shall not be installed in structural nmenbers, except where

i ndi cated or approved. Rectangular and square openings shall be as

detail ed. Each sleeve shall extend through its respective floor, or roof,
and shall be cut flush with each surface, except for special circunstances.
Pi pe sl eeves passing through floors in wet areas such as nechani ca

equi pnent roons, |avatories, kitchens, and other plunbing fixture areas
shall extend a m ni mum of 100 nm above the finished floor. Unless

ot herwi se indicated, sleeves shall be of a size to provide a mninmumof 6
mm (1/ 4 inch) clearance between bare pipe and inside of sleeve or between
jacket over insulation and sleeves. Sleeves in bearing walls shall be
steel pipe or cast-iron pipe. Sleeves for nmenbrane waterproof floors shal
be steel pipe, cast-iron pipe, or plastic pipe. Mnbrane clanping devices
shal | be provided on pipe sleeves for waterproof floors. Sleeves in
nonbearing walls or ceilings may be steel pipe, cast-iron pipe, galvanized
sheet netal with [ ock-type |ongitudinal seam or npisture-resistant fiber
or plastic. Plastic sleeves shall not be used in nonbearing fire walls,
roofs, or floor/ceilings. Except as otherw se specified, the annul ar space
bet ween pi pe and sl eeve, or between jacket over insulation and sl eeve,
shall be sealed as indicated with sealants confornmng to ASTM C 920 and
with a prinmer, backstop nmaterial and surface preparation as specified in
Section 07900 JO NT SEALI NG  Pi pes passing through sleeves in concrete
floors over crawl spaces shall be seal ed as specified above. The annul ar
space between pi pe and sl eeve or between jacket over insulation and sl eeve
shall not be sealed for interior walls which are not designated as fire
rated. Sleeves through belowgrade walls in contact with earth shall be
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recessed 12 mm fromwall surfaces on both sides. Annular space between
pi pe and sl eeve shall be filled with backing nmaterial and sealants in the
joint between the pipe and concrete or nasonry wall as specified above.
Seal ant selected for the earth side of the wall shall be conpatible with
danppr oofi ng/ wat erproofing materials that are to be applied over the joint
seal ant.

.1.4.2 Fl ashi ng Requi renents

Pi pes passing through roof or floor waterproofing nmenbrane shall be
installed through a 4.9 kg per square neter (16 ounce) copper flashing,
each within an integral skirt or flange. Flashing shall be suitably
formed, and the skirt or flange shall extend not |ess than 200 mm fromthe
pi pe and shall be set over the roof or floor nenbrane in a solid coating of
bi tum nous cenent. The flashing shall extend up the pipe a m ninumof 250
nm For cleanouts, the flashing shall be turned down into the hub and
caul ked after placing the ferrule. Pipes passing through pitched roofs
shal |l be flashed, using |lead or copper flashing, with an adjustable
integral flange of adequate size to extend not |ess than 200 mm fromthe
pipe in all directions and | apped into the roofing to provide a watertight
seal . The annul ar space between the flashing and the bare pipe or between
the flashing and the nmetal -j acket-covered insul ation shall be seal ed as

i ndicated. Flashing for dry vents shall be turned down into the pipe to
forma waterproof joint. Pipes, up to and including 250 mm (10 inches) in
di anmeter, passing through roof or floor waterproofing nenbrane may be
installed through a cast-iron sleeve with caul king recess, anchor | ugs,
flashing-clanp device, and pressure ring with brass bolts. Flashing shield
shall be fitted into the sleeve clanping device. Pipes passing through
wal | wat er proofi ng menbrane shall be sleeved as descri bed above. A

wat er proofi ng cl anpi ng flange shall be installed.

.1.4.3 Wat er pr oof i ng

Wat er proofing at floor-nmounted water closets shall be acconplished by
formng a flashing guard from soft-tenpered sheet copper. The center of
the sheet shall be perforated and turned down approxinately 40 nm to fit
bet ween the outside dianeter of the drainpi pe and the inside dianeter of
the cast-iron or steel pipe sleeve. The turned-down portion of the
flashing guard shall be enbedded in sealant to a depth of approximtely 40
nm then the seal ant shall be finished off flush to floor |evel between
the flashing guard and drai npi pe. The flashing guard of sheet copper shal
extend not |less than 200 nm fromthe drainpi pe and shall be | apped between
the floor nmenbrane in a solid coating of bitum nous cement. |If cast-iron
wat er closet floor flanges are used, the space between the pipe sleeve and
drai npi pe shall be sealed with sealant and the flashing guard shall be
upturned approximately 40 nm to fit the outside di aneter of the drainpipe
and the inside diameter of the water closet floor flange. The upturned
portion of the sheet fitted into the floor flange shall be seal ed.

.1.4. 4 Optional Counterflashing
Instead of turning the flashing down into a dry vent pipe, or caul ki ng and

seal i ng the annul ar space between the pipe and flashing or
net al -j acket-covered insulation and flashing, counterflashing nmay be
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acconpl i shed by utilizing the foll ow ng:

a. A standard roof coupling for threaded pipe up to 150 mm (6 inches)
in dianeter.

b. A tack-wel ded or banded-netal rain shield around the pipe.
.1.4.5 Pi pe Penetrations of Slab on Grade Fl oors

Where pipes, fixture drains, floor drains, cleanouts or simlar items
penetrate slab on grade floors, except at penetrations of floors with

wat er pr oof i ng menbrane as specified in paragraphs Fl ashing Requirenents and
Wat er proofing. Penetrations shall be seal ed as indicated.

.1.5 Fire Seal

Where pipes pass through fire walls, fire-partitions, fire-rated pi pe chase
wal | s or floors above grade, a fire seal shall be provided as specified in
Secti on 07840 FI RESTOPPI NG

.1.6 Supports
.1.6.1 Cenera

Hangers used to support piping 50 mm (2 inches) and larger shall be
fabricated to pernit adequate adjustnent after erection while stil
supporting the | oad. Pipe guides and anchors shall be installed to keep
pi pes in accurate alignnent, to direct the expansion novenent, and to
prevent buckling, swaying, and undue strain. Piping subjected to vertica
novenent when operating tenperatures exceed anbient tenperatures shall be
supported by variable spring hangers and supports or by constant support
hangers. In the support of nultiple pipe runs on a common base nmenber, a
clip or clamp shall be used where each pipe crosses the base support
nmenber. Spacing of the base support nmenbers shall not exceed the hanger
and support spacing required for an individual pipe in the nultiple pipe
run. Threaded sections of rods shall not be forned or bent.

.1.6.2 Pi pe Supports and Structural Bracing, Seisn c Requirenents

Pi pi ng and attached val ves shall be supported and braced to resist seisnmc
| oads as specified in Sections 13080 SEI SM C PROTECTI ON FOR M SCELLANEQUS
EQUI PMENT and 15070 SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT.

Structural steel required for reinforcenent to properly support piping,
headers, and equi pnent, but not shown, shall be provided. WMaterial used
for supports shall be as specified in Section 05120 STRUCTURAL STEEL.
.1.6.3 Pi pe Hangers, Inserts, and Supports

Installati on of pipe hangers, inserts and supports shall conformto MS
SP-58 and MSS SP-69, except as nodified herein

a. Types 5, 12, and 26 shall not be used.

b. Type 3 shall not be used on insul ated pipe.
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Type 18 inserts shall be secured to concrete forns before concrete
is placed. Continuous inserts which allow nore adjustnent may be
used if they otherwi se neet the requirenents for type 18 inserts.

Type 19 and 23 C-cl anps shall be torqued per MSS SP-69 and shal
have both | ocknuts and retaining devices furnished by the
manufacturer. Field-fabricated Cclanp bodies or retaining
devi ces are not acceptabl e.

Type 20 attachnents used on angles and channels shall be furnished
with an added nal | eabl e-iron heel plate or adapter.

Type 24 may be used only on trapeze hanger systens or on
fabricated franes

Type 39 saddl es shall be used on insulated pipe 100 mm (4 inches)
and | arger when the tenperature of the nediumis 15 degrees C or
hi gher. Type 39 saddl es shall be welded to the pipe.

Type 40 shields shall
(1) Be used on insulated pipe | ess than 100 mm (4 inches).

(2) Be used on insulated pipe 100 mm (4 inches) and |arger when
the tenperature of the nmediumis 15 degrees C or |ess.

(3) Have a high density insert for pipe 50 nm (2 inches) and

| arger and for snaller pipe sizes when the insulation is suspected
of being visibly conpressed, or distorted at or near the
shield/insulation interface. Hi gh density inserts shall have a
density of 128 kg per cubic neter (8 pcf) or greater

Hori zontal pipe supports shall be spaced as specified in MSS SP-69
and a support shall be installed not over 300 mm fromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 1.5 m apart at valves.
Qperating tenperatures in deternining hanger spacing for PVC or
CPVC pi pe shall be 49 degrees C for PVC and 82 degrees C for
CPVC. Horizontal pipe runs shall include all owances for expansion
and contraction.

Vertical pipe shall be supported at each floor, except at

sl ab-on-grade, at intervals of not nore than 4.5 m nor nore than
2 m fromend of risers, and at vent term nations. Vertical pipe
risers shall include allowances for expansion and contraction

Type 40 shields used on insul ated pi pe shall have high density
inserts with a density of 128 kg per cubic nmeter (8 pcf) or
greater.

Type 35 guides using steel, reinforced pol ytetrafluoroethyl ene
(PTFE) or graphite slides shall be provided to allow | ongitudina
pi pe novenent. Slide materials shall be suitable for the system
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operating tenperatures, atnospheric conditions, and bearing | oads
encountered. Lateral restraints shall be provided as needed.
Where steel slides do not require provisions for lateral restraint
the follow ng nay be used:

(1) On pipe 100 nm (4 inches) and |arger when the tenperature of
the mediumis 15 degrees C or higher, a Type 39 saddle, welded to
the pipe, may freely rest on a steel plate.

(2) On pipe less than 100 mm (4 inches) a Type 40 shield,
attached to the pipe or insulation, may freely rest on a steel
pl at e.

(3) On pipe 100 mm (4 inches) and l|arger carrying nediumless
that 15 degrees C a Type 40 shield, attached to the pipe or
insulation, may freely rest on a steel plate.

m Pi pe hangers on horizontal insulated pipe shall be the size of the
outside dianeter of the insulation. The insulation shall be
conti nuous through the hanger on all pipe sizes and applications.

n. Were there are high systemtenperatures and welding to piping is
not desirable, the type 35 guide shall include a pipe cradle,
wel ded to the guide structure and strapped securely to the pipe.
The pipe shall be separated fromthe slide material by at |east
100 mm or by an anbunt adequate for the insulation, whichever is
greater.

1.7 Pi pe C eanouts

Pi pe cl eanouts shall be the sanme size as the pipe except that cleanout
plugs larger than 100 mm (4 inches) wll not be required. A cleanout
installed in connection with cast-iron soil pipe shall consist of a

| ong-sweep 1/4 bend or one or two 1/8 bends extended to the place shown.
An extra-heavy cast-brass or cast-iron ferrule with countersunk cast-brass
head screw plug shall be caulked into the hub of the fitting and shall be
flush with the floor. deanouts in connection with other pipe, where

i ndi cated, shall be T-pattern, 90-degree branch drainage fittings with
cast-brass screw plugs, except plastic plugs shall be installed in plastic
pi pe. Plugs shall be the sane size as the pipe up to and including 100 mm
(4 inches). Cl eanout tee branches with screw plug shall be installed at
the foot of soil and waste stacks, at the foot of interior downspouts, on
each connection to building stormdrain where interior downspouts are

i ndi cated, and on each building drain outside the building. Ceanout tee
branches may be omitted on stacks in single story buildings with

sl ab-on-grade construction or where |l ess than 450 mm of crawl space is
provi ded under the floor. Ceanouts on pipe concealed in partitions shal
be provided with chrom um pl ated bronze, nickel bronze, nickel brass or
stai nless steel flush type access cover plates. Round access covers shal
be provided and secured to plugs with securing screw. Sguare access covers
may be provided with matching frames, anchoring |lugs and cover screws.
Cleanouts in finished walls shall have access covers and franmes installed
flush with the finished wall. Ceanouts installed in finished floors
subject to foot traffic shall be provided with a chrone-plated cast brass,
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ni ckel brass, or nickel bronze cover secured to the plug or cover frane and
set flush with the finished floor. Heads of fastening screws shall not

proj ect above the cover surface. Were cleanouts are provided with

adj ust abl e heads, the heads shall be cast iron

.2 WATER HEATERS AND HOT WATER STORAGE TANKS
. 2.1 Rel i ef Val ves

No val ves shall be installed between a relief valve and its water heater or
storage tank. The P&T relief valve shall be installed where the valve
actuator cones in contact with the hottest water in the heater. Wenever
possi ble, the relief valve shall be installed directly in a tapping in the
tank or heater; otherw se, the P&T valve shall be installed in the

hot -water outlet piping. A vacuumrelief valve shall be provided on the
cold water supply line to the hot-water storage tank or water heater and
nount ed above and within 150 mm above the top of the tank or water heater

.2.2 Installation of Gas-Fired Water Heater

Installation shall conformto NFPA 54 for gas fired and NFPA 31 for oi
fired. Storage water heaters that are not equipped with integral heat
traps and having vertical pipe risers shall be installed with heat traps
directly on both the inlet and outlet. Circulating systens need not have
heat traps installed. An acceptable heat trap nay be a piping arrangenent
such as el bows connected so that the inlet and outl et piping nake
vertically upward runs of not |ess than 600 mm just before turning
downward or directly horizontal into the water heater's inlet and outl et
fittings. Comercially avail able heat traps, specifically designed by the
manuf acturer for the purpose of effectively restricting the natura
tendency of hot water to rise through vertical inlet and outlet piping
during standby periods nmay al so be approved.

. 2.3 Heat Traps

Pi ping to and from each water heater and hot water storage tank shall be
routed horizontally and downward a m ni num of 600 mm before turning in an
upward direction.

.2.4 Connections to Water Heaters

Connections of netallic pipe to water heaters shall be nade with dielectric
uni ons or fl anges.

.3 FI XTURES AND FI XTURE TRI MM NGS

Angl e stops, straight stops, stops integral with the faucets, or conceal ed
type of |ock-shield, and | oose-key pattern stops for supplies with

t hreaded, sweat or solvent weld inlets shall be furnished and installed
with fixtures. Where connections between copper tubing and faucets are
made by rubber conpression fittings, a beading tool shall be used to
nmechani cal | y deformthe tubi ng above the conpression fitting. Exposed
traps and supply pipes for fixtures and equi pnent shall be connected to the
rough piping systens at the wall, unless otherw se specified under the
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item Floor and wall escutcheons shall be as specified. Drain |lines and
hot water |ines of fixtures for handi capped personnel shall be insul ated
and do not require polished chrome finish. Plunbing fixtures and
accessories shall be installed within the space shown.

.3.1 Fi xt ure Connecti ons

Where space limtations prohibit standard fittings in conjunction with the
cast-iron floor flange, special short-radius fittings shall be provided.
Connecti ons between earthenware fixtures and flanges on soil pipe shall be
made gastight and watertight with a cl oset-setting conpound or neoprene
gasket and seal. Use of natural rubber gaskets or putty will not be
permtted. Fixtures with outlet flanges shall be set the proper distance
fromfloor or wall to nake a first-class joint with the closet-setting
conpound or gasket and fixture used.

.3.2 Fl ushonet er Val ves

Fl ushonet er val ves shall be secured to prevent novenent by anchoring the

I ong finished top spud connecting tube to wall adjacent to valve with
approved netal bracket. Bunpers for water closet seats shall be installed
on the flushoneter stop.

.3.3 Hei ght of Fixture Rinms Above Fl oor

Lavatories shall be nounted with rim 775 nmm above finished fl oor
Wal | - hung drinking fountains and water coolers shall be installed with rim
1020 nm above floor. Wall-hung service sinks shall be mounted with rim
700 mm above the floor. Installation of fixtures for use by the
physi cal | y handi capped shall be in accordance with CABO A11l7. 1.

.3.4 Shower Bath Qutfits

The area around the water supply piping to the mxing valves and behind the
escutcheon plate shall be nade watertight by caul ki ng or gasketi ng.

.3.5 Fi xture Supports

Fi xture supports for off-the-floor lavatories, urinals, water closets, and
other fixtures of sinilar size, design, and use, shall be of the
chair-carrier type. The carrier shall provide the necessary neans of
nounting the fixture, with a foot or feet to anchor the assenbly to the
floor slab. Adjustability shall be provided to |ocate the fixture at the
desired height and in proper relation to the wall. Support plates, in lieu
of chair carrier, shall be fastened to the wall structure only where it is
not possible to anchor a floor-nounted chair carrier to the floor slab

.3.5.1 Support for Solid Masonry Construction
Chair carrier shall be anchored to the floor slab. Were a floor-anchored

chair carrier cannot be used, a suitable wall plate shall be inbedded in
the masonry wal | .

3.3.5.2 Support for Cellular-Masonry Wall Construction
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Chair carrier shall be anchored to floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be fastened to
the cellular wall using through bolts and a back-up pl ate.

.3.5.3 Support for Steel Stud Frane Partitions

Chair carrier shall be used. The anchor feet and tubular uprights shall be
of the heavy duty design; and feet (bases) shall be steel and welded to a
square or rectangular steel tube upright. Wall plates, in lieu of
floor-anchored chair carriers, shall be used only if adjoining stee
partition studs are suitably reinforced to support a wall plate bolted to

t hese st uds.

.3.5.4 VWal | - Mount ed Wat er Cl oset Gaskets

VWhere wal | -nounted water closets are provided, reinforced wax, treated
felt, or neoprene gaskets shall be provided. The type of gasket furnished
shal |l be as recomended by the chair-carrier nanufacturer

.3.6 Backf | ow Preventi on Devices

Pl unmbi ng fixtures, equi pnent, and pi pe connections shall not cross connect
or interconnect between a potable water supply and any source of nonpotable
wat er. Backflow preventers shall be installed where indicated and in
accordance with NAPHCC Pl unbi ng Code at all other |ocations necessary to
precl ude a cross-connect or interconnect between a potable water supply and
any nonpot abl e substance. In addition backfl ow preventers shall be
installed at all locations where the potable water outlet is bel ow the
flood | evel of the equipnent, or where the potable water outlet will be
| ocated bel ow the | evel of the nonpotable substance. Backflow preventers
shall be located so that no part of the device will be subnerged. Backfl ow
preventers shall be of sufficient size to allow unrestricted flow of water
to the equi pment, and preclude the backfl ow of any nonpotabl e substance
into the potable water system Bypass piping shall not be provided around
backfl ow preventers. Access shall be provided for mai ntenance and testing.
Each device shall be a standard comercial unit.

. 3.7 Access Panel s

Access panels shall be provided for conceal ed val ves and controls, or any
itemrequiring inspection or maintenance. Access panels shall be of
sufficient size and | ocated so that the conceal ed itens nay be serviced,
mai nt ai ned, or replaced. Access panels shall be as specified in Section
05500 M SCELLANEQUS METAL.

.3.8 Si ght Drains

Sight drains shall be installed so that the indirect waste will term nate
50 mm above the flood rimof the funnel to provide an acceptable air gap

.3.9 Tr aps
Each trap shall be placed as near the fixture as possible, and no fixture
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shal | be double-trapped. Traps installed on cast-iron soil pipe shall be
cast iron. Traps installed on steel pipe or copper tubing shall be
recess-drai nage pattern, or brass-tube type. Traps installed on plastic
pi pe nay be plastic conforming to ASTM D 3311. Traps for acid-resisting
wast e shall be of the sane material as the pipe.

.3.10 Shower Pans

Before installing shower pan, subfloor shall be free of projections such as
nai |l heads or rough edges of aggregate. Drain shall be a bolt-down,
clamping-ring type with weepholes, installed so the |lip of the subdrain is
flush with subfl oor.

.3.10.1 Cener al

The floor of each individual shower, the shower-area portion of conbination
shower and drying room and the entire shower and drying roomwhere the two
are not separated by curb or partition, shall be nmade watertight with a
shower pan fabricated in place. The shower pan naterial shall be cut to
size and shape of the area indicated, in one piece to the maxi num extent
practicable, allowing a mninmumof 150 nm for turnup on walls or
partitions, and shall be folded over the curb with an approximate return of
1/4 of curb height. The upstands shall be placed behind any wall or
partition finish. Subflooring shall be snoboth and clean, wth nail heads
driven flush with surface, and shall be sloped to drain. Shower pans shal
be clanped to drains with the drain clanping ring.

.3.10.2 Met al Shower Pans

When a shower pan of required size cannot be furnished in one piece, netal
pi eces shall be joined with a flatlock seam and sol dered or burned. The
corners shall be folded, not cut, and the corner seam shall be sol dered or
burned. Pans, including upstands, shall be coated on all surfaces with one
brush coat of asphalt. Asphalt shall be applied evenly at not |less than 1
liter per square neter. A layer of felt covered with building paper shal
be pl aced between shower pans and wood fl oors. The joining surfaces of
netal pan and drain shall be given a brush coat of asphalt after the pan is
connected to the drain

.3.10.3 Nonpl asti ci zed Chl ori nated Pol yet hyl ene Shower Pans

Corners of nonplasticized chlorinated pol yethyl ene shower pans shall be

fol ded agai nst the upstand by making a pig-ear fold. Hot-air gun or heat

| anp shall be used in making corner folds. Each pig-ear corner fold shal
be nailed or stapled 12 mm fromthe upper edge to hold it in place. Nails
shal | be gal vani zed | arge-head roofing nails. On netal fram ng or studs,
approved duct tape shall be used to secure pig-ear fold and nenbrane.

Where no backing is provided between the studs, the nenbrane slack shall be
taken up by pleating and stapling or nailing to studding 12 mm from upper
edge. To adhere the nenbrane to vertical surfaces, the back of the
menbrane and the surface to which it will be applied shall be coated with
adhesi ve that becones dry to the touch in 5 to 10 mnutes, after which the
nmenbrane shall be pressed into place. Surfaces to be sol vent-wel ded shal
be clean. Surfaces to be joined with xylene shall be initially sprayed and
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vigorously cleaned with a cotton cloth, followed by final coating of xylene
and the joining of the surfaces by roller or equivalent neans. |If anbient
or menbrane tenperatures are bel ow 4 degrees C the nenbrane and the joint
shal |l be heated prior to application of xylene. Heat nmay be applied with
hot-air gun or heat |anmp, taking precautions not to scorch the nenbrane.
Adequat e ventilation and wearing of gloves are required when working with
xyl ene. Menbrane shall be pressed into position on the drain body, and
shall be cut and fit to match so that nmenbrane can be properly clanped and
an effective gasket-type seal provided. On wood subflooring, two |ayers of
0.73 kg per square nmeter (15 pound) dry felt shall be installed prior to
installation of shower pan to ensure a snooth surface for installation

.3.10. 4 Nonpl asti ci zed Pol yvinyl Chloride (PVC) Shower Pans

Nonpl asti ci zed PVC shall be turned up behind walls or wall surfaces a

di stance of not |ess than 150 mm in room areas and 75 nm above curb | evel
in curbed spaces with sufficient material to fold over and fasten to
outside face of curb. Corners shall be pig-ear type and fol ded between pan
and studs. Only top 25 mm of upstand shall be nailed to hold in place.
Nai | s shal|l be gal vani zed | arge-head roofing type. Approved duct tape
shal |l be used on netal framng or studs to secure pig-ear fold and
menbrane. Were no backing is provided between studs, the nenbrane sl ack
shal |l be taken up by pleating and stapling or nailing to studding at top

i nch of upstand. To adhere the nenbrane to vertical surfaces, the back of
t he menbrane and the surface to which it is to be applied shall be coated
wi t h adhesi ve that becones dry to the touch in 5 to 10 m nutes, after which
t he menbrane shall be pressed into place. Trimfor drain shall be exactly
the size of drain opening. Bolt holes shall be pierced to accommbdate
bolts with a tight fit. Adhesive shall be used between pan and subdrain

C amping ring shall be bolted firmy. A snmall anpbunt of gravel or porous
materials shall be placed at weepholes so that holes remain clear when
setting bed is poured. Menbrane shall be solvent welded with PVC sol vent
cenent. Surfaces to be solvent welded shall be clean (free of grease and
grinme). Sheets shall be laid on a flat surface with an overlap of about 50
nm Top edge shall be fol ded back and surface prined with a PVC primer.
PVC cenent shall be applied and surfaces i mredi ately placed together, while

still wet. Joint shall be lightly rolled with a paint roller, then as the
joint sets shall be rolled firmy but not so hard as to distort the
material. In long |lengths, about 600 or 900 mMm at a time shall be wel ded.

On wood subflooring, two |ayers of 0.73 kg per square neter (15 pound)
felt shall be installed prior to installation of shower pan to ensure a
smoot h surface installation.

.4 VI BRATI ON- ABSORBI NG FEATURES

Mechani cal equi prent, including conpressors and punps, shall be isol ated
fromthe building structure by approved vi brati on-absorbing features,

unl ess ot herwi se shown. Each foundation shall include an adequate nunber
of standard isolation units. Each unit shall consist of machine and fl oor
or foundation fastening, together with internmediate isolation material, and
shal |l be a standard product with printed | oad rating. Piping connected to
nmechani cal equi pment shall be provided with flexible connectors.

5 | DENTI FI CATI ON SYSTENMS

SECTI ON 15400 Page 38
(PC- Am 0002)



3.

VBRFYO02

5.1 I dentification Tags

Identification tags nmade of brass, engraved |anminated plastic, or engraved
anodi zed al umi num indicating service and val ve nunber shall be installed
on val ves, except those valves installed on supplies at plunbing fixtures.
Tags shall be 35 mm (1-3/8 inch) mninmmdianeter, and narking shall be
stanped or engraved. Indentations shall be black, for reading clarity.
Tags shall be attached to valves with No. 12 AWG copper wire,

chrone-pl at ed beaded chain, or plastic straps designed for that purpose.

.5.2 Pi pe Col or Code Marking

Col or code marking of piping shall be as specified in Section 09900
PAI NTI NG, GENERAL.

. 6 ESCUTCHEONS

Escut cheons shall be provided at finished surfaces where bare or insulated
pi pi ng, exposed to view, passes through floors, walls, or ceilings, except
in boiler, utility, or equipnent roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be satin-finish,
corrosion-resisting steel, polished chromi umplated zinc alloy, or polished
chrom um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or setscrew.

.7 PAI NTI NG

Pai nti ng of pipes, hangers, supports, and other iron work, either in
conceal ed spaces or exposed spaces, is specified in Section 09900 PAI NTI NG
GENERAL.

.8  TESTS, FLUSHI NG AND DI SI NFECTI ON

.8.1 Pl unbi ng System

The followi ng tests shall be perforned on the plunbing systemin accordance
wi t h NAPHCC Pl umbi ng Code.

a. Drainage and Vent Systens Tests.
b. Building Sewers Tests.

c. Water Supply Systens Tests.

.8.1.1 Test of Backfl ow Preventi on Assenblies

Backfl ow prevention assenbly shall be tested using gauges specifically
designed for the testing of backflow prevention assenblies. Gauges shall
be tested annually for accuracy in accordance with the University of
Southern California's Foundation of Cross Connection Control and Hydraulic
Research or the American Water Wirks Associati on Manual of Cross Connection
(Manual M 14). Report formfor each assenbly shall include, as a mninum
the foll ow ng:
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Data on Devi ce Data on Testing Firm

Type of Assenbly Narme

Manuf act ur er Addr ess

Model Nunber Certified Tester

Serial Nunber Certified Tester No.

Si ze Dat e of Test

Locati on

Test Pressure Readi ngs Serial Nunber and Test Data of
Gauges

If the unit fails to neet specified requirenents, the unit shall be
repaired and retested.

.8.1.2 Shower Pans

After installation of the pan and finished floor, the drain shall be
tenmporarily plugged bel ow the weep holes. The floor area shall be fl ooded
with water to a minimumdepth of 25 mm for a period of 24 hours. Any drop
in the water level during test, except for evaporation, will be reason for
rejection, repair, and retest.

3.8.2 Def ective Wrk

If inspection or test shows defects, such defective work or material shal
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be made with new naterials. Caul king of
screwed joints or holes will not be acceptable.

.8.3 Syst em Fl ushi ng

Bef ore operational tests or disinfection, potable water piping system shal
be flushed with potable water. |In general, sufficient water shall be used
to produce a mninumwater velocity of 0.762 neters per second (2.5 feet
per second) through piping being flushed. Flushing shall be continued
until entrained dirt and other foreign naterials have been renpoved and
until discharge water shows no discoloration. Systemshall be drained at

| ow points. Strainer screens shall be renoved, cleaned, and repl aced.
After flushing and cl eaning, systens shall be prepared for testing by

i mMmediately filling water piping with clean, fresh potable water. Any

st oppage, discoloration, or other damage to the finish, furnishings, or
parts of the building due to the Contractor's failure to properly clean the
pi pi ng systemshall be repaired by the Contractor. Wen the system
flushing is conplete, the hot-water systemshall be adjusted for uniform
circulation. Flushing devices and autonmatic control systems shall be

adj usted for proper operation.

.8.4 Qperational Test

Upon conpl etion of flushing and prior to disinfection procedures, the
Contractor shall subject the plunmbing systemto operating tests to
denonstrate satisfactory functional and operational efficiency. Such
operating tests shall cover a period of not |less than 8 hours for each
system and shall include the following information in a report with
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conclusion as to the adequacy of the system
a. Tine, date, and duration of test.
b. Water pressures at the nost renote and the hi ghest fixtures.
c. Operation of each fixture and fixture trim
d. Operation of each valve, hydrant, and faucet.
e. Punp suction and discharge pressures.
f. Tenperature of each donestic hot-water supply.
g. Operation of each floor and roof drain by flooding with water.
h. Operation of each vacuum breaker and backfl ow preventer

i. Conplete operation of each water pressure booster system
i ncluding punp start pressure and stop pressure.

3.8.5 Di si nfection

After operational tests are conplete, the entire donestic hot- and
cold-water distribution systemshall be disinfected. Systemshall be
flushed as specified, before introducing chlorinating material. The
chlorinating material shall be hypochlorites or liquid chlorine. Water
chlorination procedure shall be in accordance with AWM M0. The
chlorinating material shall be fed into the water piping systemat a
constant rate at a concentration of at |east 50 parts per mllion (ppm. A
properly adjusted hypochlorite solution injected into the main with a
hypochl orinator, or liquid chlorine injected into the main through a
solution-feed chlorinator and booster punp, shall be used. The chlorine
resi dual shall be checked at intervals to ensure that the proper level is
mai ntai ned. Chlorine application shall continue until the entire nmain is
filled. The water shall remain in the systemfor a mninumof 24 hours.
Each val ve in the system being disinfected shall be opened and cl osed
several tinmes during the contact period to ensure its proper disinfection
Fol | owi ng the 24-hour period, no | ess than 25 ppmchlorine residual shal
remain in the system Water tanks shall be disinfected by the addition of
chlorine directly to the filling water. Following a 6 hour period, no |ess
than 50 ppmchlorine residual shall remain in the tank. |If after the 24
hour and 6 hour hol ding periods, the residual solution contains |ess than
25 ppm and 50 ppmchlorine respectively, flush the piping and tank with

pot abl e water, and repeat the above procedures until the required residua
chlorine levels are satisfied. The systemincluding the tanks shall then
be flushed with clean water until the residual chlorine level is reduced to
| ess than one part per million. During the flushing period each val ve and
faucet shall be opened and cl osed several times. Sanples of water in

di sinfected containers shall be obtained fromseveral |ocations selected by
the Contracting Officer. The sanples of water shall be tested for total
coliformorgani snms (coliformbacteria, fecal coliform streptococcal, and
ot her bacteria) in accordance with AWM EWN The testing nmethod used shal
be either the multiple-tube fernentation technique or the nenbrane-filter
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technique. Disinfection shall be repeated until tests indicate the absence
of coliformorganisms (zero nean coliformdensity per 100 milliliters) in
the sanples for at least 2 full days. The systemw ||l not be accepted
until satisfactory bacteriol ogical results have been obt ai ned.

.9 PLUMBI NG FI XTURE SCHEDULE
.9.1 PLUMBI NG FI XTURE SCHEDULE FOR BARRACKS BUI LDI NG " BK- 1"
P-1 WATER CLOSET, FLUSH TANK

Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M fl oor
nount ed. Floor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type

Seat - | APMO ANSI /| APMO Z124.5, Type A, white plastic, elongated, open
front.

Fl ush Tank - An adequate quantity of water shall be provided to flush and
clean the fixture served. The water supply to flush tanks equi pped for
manual flushing shall be controlled by a float valve or other automatic
device designed to refill the tank after each discharge, and to conpletely
shut off the water flow to the tank when the tank is filled to operationa
capacity. Water closets having their flush valve seat |ocated bel ow the
flood level rimof the closet bow shall have a ballcock installed within a
sheath or in a separate and isol ated conpartnent of the tank, both to have
vi si bl e discharge onto the floor in case of failure. Provision shall be
made to automatically supply water to the fixture so as to refill the trap
seal after each flushing. The water supply to flush tanks equi pped for
automatic flushing shall be controlled by a suitable timng device.
Bal | cocks shall neet ASSE 1002.

P- 2 LAVATORY, COUNTERTOCP

Manuf acturer's standard sink depth, 483 mm (19 inches) wide x 381 mm (15
i nches) front to back enanel ed cast iron, self rinmmng type, ASME
A112.19. 1M countertop, oval.

Faucet - Faucets shall be single control, mxing type. Faucets shall have
nmetal or ceranic replaceable cartridge control unit or netal cartridge
units with diaphragm which can be repl aced wi thout special tools. Valves
and handl es shall be copper alloy. Connection between val ve and spout for
center-set faucet shall be of rigid nmetal tubing. The flow shall be limted
to 0.16 liters per second at a flow ng pressure of 549 kPa.

Handl es - Lever type. Cast, forned, or drop forged copper alloy.

Drain - Pop-up drain shall include stopper, lift rods, jam nut, washer, and
tail piece.

P- 3 BATHTUB
Straight front, recessed, 1.524 mx 812.8 mm x 406.4 nmm (60 x 32 x 16 in),
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enanel ed cast iron, ASME Al112.19. 1M raised bottom or porcelain enanel ed
fornmed steel with structural conposite rei nforcenent ASME Al12. 19. 4M
Structural reinforcement shall be in accordance with | APMO ANSI/ | APMO
Z124.1 including appendi x.

Drain Assenbly - Plug, cup strainer, overflow assenbly, washers, couplings,
pop-up lever or trip lever, stopper, fittings, etc., shall be brass, cast
copper alloy, or wought copper alloy. See paragraph FI XTURES for optional
pl astic accessori es.

Bat h Shower: Shower heads, CID A-A-240 other than energency showers, shall
i ncl ude a non-renovabl e, tanperproof device to limt water flowto 0.16
liters per second (2.5 gpm when tested in accordance with ASME All2.18. 1M

Bat h showers shall include bathtub spout, shower head val ves, diverters. A
shower head nmounting with ball joint shall be provided. Diverter shall be
integral with single mxing valves or nounted hot and cold water val ves.
Tub spout shall be copper alloy. Control valves shall be copper alloy and
have netal integral parts of copper alloy, nickel alloy, or stainless
steel. Valves shall be pressure bal anced type.

P-4 KI TCHEN Sl NK:

Ledge back with holes for faucet and spout single bow 609.6 w de x 533.4
mm front to back (24 x 21 inches) .188 nmm (7-1/2 inch) deep, stainless
steel ASME A112.19.3M

Faucet and Swi ng Spout - Cast or wought copper alloy. Aerator shall have
internal threads. The flow shall be limted to 0.16 liters per second at a
flowi ng water pressure of 549 kPa.

Handl e - Cast copper alloy, wought copper alloy, or stainless steel. Lever
type.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel.

P-5 SERVI CE Sl NK:

Enanel ed cast iron ASME Al112.19.1M copper alloy or stainless steel ASME
Al12.19.3Mtrap standard 609.6 mmwi de x 508.0 nm deep (24 inches wi de x 20
i nches deep), splashback 228.6 nm (9 inches) high.

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi t h backfl ow preventer. Faucets shall have repl aceabl e seat and the washer
shall rotate onto the seat. Handl es shall be |ever type. Strainers shall
have internal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel.

Trap - Cast iron, mininum7.5 cmdi aneter.
9.2 PLUMBI NG FI XTURE SCHEDULE FOR SCLDI ER COVMUNI TY BUI LDI NG " SCB- 1"

SECTI ON 15400 Page 43
(PC- Am 0002)



VBRFYO02

P-1A WATER CLOSET, FLUSH VALVE:

Si phon-jet, elongated bow, top supply spud, ASME Al12.192M fl oor nounted.
Fl oor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type.

Seat - | APMO ANSI /I APMO Z124.5, Type A white plastic, elongated, open
front.

Fl ushonet er Valve - ASSE ANSI/ASSE 1037, |arge diaphragmtype with

non- hol d- open feature, backcheck angle control stop, and vacuum breaker.
M ni mum upper chanber inside dianeter of not |ess than 66.7 nm (2-5/8

i nches) at the point where the diaphragmis seal ed between the upper and
| ower chambers. The maxi mum water use shall be 6 liters per flush.

P-1B WATER CLOSET, FLUSH VALVE, ACCESSI BLE:

Hei ght of top rimof bow shall be in accordance with CABO Al17.1; ot her
features are the same as P-1A

P-2A:  LAVATORY, ACCESSI BLE:

Vitreous china, ASME Al112.19.2M wheelchair lavatory with wist or el bow
controls 527 mm wi de x 457 mm deep (21 inches wide x 18 inches deep) with
gooseneck spout. The flow shall be limted to 0.16 liters per second at a
flowi ng water pressure of 549 kPa.

Drain - Strainer shall be copper alloy or stainless steel.

P-4 KI TCHEN SI NK:

Ledge back with holes for faucet and spout single bow 609.6 x 533.4 mm x
255 mm deep (24 x 21 inches x 10 inches) deep stainless steel ASME
Al12.19.3M

Faucet and Spout - Cast or wought copper alloy. Aerator shall have
internal threads. The flow shall be limted to 0.16 liters per second at a

flowi ng water pressure of 549 kPa.

Handl e - Cast copper alloy, wought copper alloy, or stainless steel.
Single | ever type.

Drain Assenbly - Conpatible with disposer installation.
P-6 SERVI CE SI NK, FLOOR- MOUNTED:

Enanel ed cast iron ASME Al112.19.1M corner, floor mounted 711.2 mm (28
i nches) square, 171.5 mm (6-3/4 inches) deep.

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi t h backfl ow preventer. Faucets shall have repl aceabl e seat and the washer
shall rotate onto the seat. Handl es shall be |ever type. Strainers shall
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have i nternal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel

Trap - Cast iron, mininum7.5 cmdi aneter.
P-7 URI NAL, ACCESSI BLE

Wal | -hund, with integral trap and extended shields, ASME Al12.19.2M
washout. Top supply connection, back outlet. Height of top rimof bow
shall be in accordance with CABO Al17. 1.

Fl ushonet er Valve - ASSE ANSI/ASSE 1037, |arge diaphragmtype with
non- hol d- open feature, backcheck angle control stop, and vacuum breaker
M ni mum upper chanber inside dianeter of not |ess than 66.7 nm (2-5/8

i nches) at the point where the diaphragmis seal ed between the upper and
| ower chambers. The maxi mum water use shall be 3.8 liters per flush.

P-8 WATER COOLER DRI NKI NG FOUNTAI NS ( DUAL HElI GHT LEVELS)

Wat er cool er drinking fountains shall: be self contained, conformto ARl
1010, use one of the fluorocarbon gases conformng to ARl 700 and ASHRAE 34
whi ch has an Ozone Depl etion Potential of |ess than or equal to 0.05, have
a capacity to deliver 30.2 liters per hour (8 gph) of water at 10 degrees C
(50 degrees F) with an inlet water tenperature of 27 degrees C (80 degrees
F) while residing in a roomenvironnment of 32 degrees C (90 degrees F), and
have sel f-cl osing val ves. Sel f-closing val ves shall have

automatic streamregul ators, have a flow control capability, have a push
button actuation or have a cross-shaped i ndex nmetal turn handle wi thout a
hood. Exposed surfaces of stainless steel shall have No. 4 general polish
finish. Spouts shall provide a flow of water at |east 100 nm (4 inches)
high so as to allow the insertion of a cup or glass under the flow of water.

Surface Vall-Munted - Surface wall-munted units shall have nom na

di mensi ons of 336.6 nm (13-1/4 inches) w de, 330.2 nm (13 inches) deep, and
have a back height of 152.4 to 203.2 mm (6 to 8 inches). The bow shall be

nmade of corrosion resisting steel. The unit shall have conceal ed fasteners

and be for interior installation

Handi capped - Handi capped units shall be surface wall-nounted. The

di mensi ons shall be 381.0 mm (15 inches) wi de, 508.0 mm (20 i nches) deep
with a back height of 152.4 to 203.2 nm (6 to 8 inches). The unit shal

clear the floor or ground by at least 200 mm (8 inches). A clear knee space
shal | exi st between the bottomof the bow and the floor or ground of at

| east 685 nm (27 inches) and between the front edge of the bow and the
body of the unit of at |east 200 mm (8 inches). A 200 mm (8 inch) w de

cl ear space shall exist on both sides of the unit. The spout hei ght shal

be no nore than 1 m (36 i nches) above the floor or ground to the outlet.
The spout shall be at the front of the unit and direct the water flowin a
trajectory that is parallel or nearly parallel to the front of the unit.
The bowl shall be 165.1 nm (6-1/2 inches) high, nade of corrosion resisting
steel and be for interior installation
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P-9 FOOD WASTE DI SPCSER:
Food waste di sposers shall be in accordance with UL 430.
P- 10 DI SHWASH NG MACHI NE

Househol d di shwashi ng machi nes shall conformto UL 749 and ASSE ANSI/ ASSE
1006, 600 nm x 650 mm x 850 nm high (24 x 24-3/4 x 34 inch high)

3.9.3 PLUMBI NG FI XTURE SCHEDULE FOR COWMPANY OPERATI ON FACILITIES "COF-1 &
COF- 2"

P-1 WATER CLOSET:

Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M fl oor
nounted. Fl oor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type
Seat - | APMO Z124.5, Type A, white plastic, elongated, open front.

Fl ushoneter Valve - ASSE 1037, |arge di aphragmtype wi th non-hol d-open
feature, backcheck angle control stop, and vacuum breaker. M ni num upper
chanber inside dianmeter of not |less than 66.7 nm (2-5/8 inches) at the
poi nt where the diaphragmis seal ed between the upper and | ower chanbers.
The maxi mum wat er use shall be 6 liters per flush.

P-2 URI NAL:

Wal | hanging, with integral trap and extended shields, ASME Al12.19.2M
washout. Top supply connection, back outlet.

Fl ushoneter Valve - Simlar to Flushoneter Valve for P-1 except sensor
operated for automatic flushing. The nmaxi rum water use shall be 3.8 liters
per flush.

P-3 LAVATCRY

Manuf acturer's standard sink depth, vitreous china ASME Al12.19.2M | edge
back countertop, round.

Faucet - Faucets shall be center set, single control, mxing type. Faucets
shal | have netal replaceable cartridge control unit or netal cartridge
units with di aphragm which can be repl aced w thout special tools. Valves
and handl es shall be copper alloy. Connection between valve and spout for
center-set faucet shall be of rigid nmetal tubing. Flow shall be linmted to
1 liter per cycle at a flowing water pressure of 549 kPa if a netering
device or fitting is used that linmts the period of water discharge such as
a foot switch or fixture occupancy sensor. |If a netering device is not
used, the flow shall be linmted to 0.16 liters per second 2.0 gpmat a
flowi ng pressure of 549 kPa (80 psi).

Handl es -Lever or Crown type. Cast, fornmed, or drop forged copper alloy.
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Drain - Strainer shall be copper alloy or stainless steel. See paragraph
FI XTURES for optional plastic accessories.

P-4 LAVATCRY

Vitreous china, ASME Al112.19.2M wall hung |l avatory, drilled for conceal ed
arm 540 mm wi de x 460 mm deep (21.25 inches wide x 18.125 inches deep)

Drain - Strainer shall be copper alloy or stainless steel
P-5 SERVI CE SI NK

Enanel ed cast iron ASME Al112.19.1M copper alloy or stainless steel ASME
Al12.19.3Mtrap standard 609.6 mmw de x 508.0 nm deep (24 inches w de x 20
i nches deep), splashback 228.6 nm (9 inches) high

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi t h backfl ow preventer. Faucets shall have repl aceabl e seat and the
washer shall rotate onto the seat. Handles shall be |lever type. Strainers
shal | have internal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel

Trap - Cast iron, mininum7.5 cm dianeter.

P-6 Shower: Shower heads, CID A-A-240 other than energency showers, shal
be adjustabl e spray type and shall include a non-renovabl e, tanperproof
device to limt water flowto 0.16 liters per second (2.5 gpm) when tested
in accordance with ASME Al12.18. 1M

Wal | Mounted: Shower head shall be adjustable spray, stainless steel or
chromum plated brass with ball joint. Handles shall be chrone-plated die
cast zinc alloy, vandal resistant single netal lever. Control valves shal
be copper alloy and have nmetal integral parts of copper all oy, nickel

all oy, or stainless steel. Valves shall be pressure reduci ng, mechanica
m xi ng, single lever type with integral stops and checks. Shower head
shal | be vandal proof with integral back

P-7 ELECTRI C WATER COCLER

El ectric water cooler shall neet the requirenents of NSF 61, Section 9 and
shall be self contained, conformto AR 1010, use one of the fluorocarbon
gases conformng to ARl 700 and ASHRAE 34 whi ch has an Ozone Depl etion
Potential of less than or equal to 0.05, have a capacity to deliver 30.2
liters per hour (8 gph) of water at 10 degrees C (50 degrees F) with an
inlet water tenperature of 27 degrees C (80 degrees F) while residing in a
room envi ronnment of 32 degrees C (90 degrees F), and have sel f-closing

val ves. Self-closing valves shall have automatic streamregul ators, have a
flow control capability, have a push button actuation or have a
cross-shaped i ndex netal turn handle without a hood. Exposed surfaces of
stai nl ess steel shall have No. 4 general polish finish. Spouts shal
provide a flow of water at least 100 mm (4 inches) high so as to allow the
insertion of a cup or glass under the flow of water.
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Surface Wall-Munted - Surface wall-nounted units shall be 336.6 nm (13-1/4
i nches) wide, 330.2 mm (13 inches) deep, and have a back height of 152.4
to 203.2 nm (6 to 8 inches). The bowl shall be made of stainless steel
The unit shall have conceal ed fasteners and be for interior installation

.9.4 PLUMBI NG FI XTURE SCHEDULE FOR BUI LDI NG 118 AND BUI LDI NG 102
P-1 WATER CLOSET:

Si phon-jet, elongated bow, top supply spud, ASME Al12.19.2M wall nounted.

Gasket shall be wax type
Seat - | APMO Z124.5, Type A, white plastic, elongated, open front.

Fl ushoneter Valve - ASSE 1037, |arge di aphragmtype wi th non-hol d-open
feature, backcheck angle control stop, and vacuum breaker. M ni num upper
chanber inside diameter of not |less than 66.7 nm (2-5/8 inches) at the
poi nt where the diaphragmis seal ed between the upper and | ower chanbers.
The maxi mum wat er use shall be 6 liters per flush.

P-2 WATER CLOSET HANDI CAPPED

Hei ght of top rimof bow shall be in accordance with CABO Al17.1; ot her
features are the sane as P-1, except flushoneter valve shall be ADA
conpliant.

P-3 URI NAL:

Wal | hanging, with integral trap and extended shields, ASME Al12.19.2M
washout. Top supply connection, back outlet.

Fl ushoneter Valve - Simlar to Flushoneter Valve for P-1. The nmxi mum
wat er use shall be 3.8 liters per flush.

P-4 URI NAL HANDI CAPPED

Sane as P-3 except mounting height shall be as shown on draw ngs and
flushoneter valve shall be ADA conpliant.

P-5 LAVATORY ( COUNTERTOP):

Manuf acturer's standard sink depth, 483 mm (19 in) wide x 406 nm (16 in)
deep, vitreous china ASME Al1l12.19.2M | edge back, countertop, round and ADA
conpliant.

Faucet - Faucets shall neet the requirenents of NSF 61, Section 9. Faucets
shal |l be single type. Faucets shall have netal replaceable cartridge
control unit or nmetal cartridge units with di aphragm which can be repl aced
wi t hout special tools. Valves and handl es shall be copper all oy.
Connecti on between val ve and spout for center-set faucet shall be of rigid
netal tubing. Flowshall be linited to 1 liter per cycle at a flow ng
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wat er pressure of 549 kPa if a nmetering device or fitting is used that
limts the period of water discharge such as a foot switch or fixture
occupancy sensor. |If a metering device is not used, the flow shall be
limted to 0.16 liters per second at a flow ng pressure of 549 kPa.

Handl es - Lever type. Cast, fornmed, or drop forged copper all oy.

Drain - Strainer shall be copper alloy or stainless steel. See paragraph
FI XTURES for optional plastic accessories.

P-6 LAVATORY (WALL HUNG):

Vitreous china, ASME Al112.19.2M wall hung |l avatory, drilled for conceal ed
arm 540 mm wi de x 460 mm deep (21.25 inches wide x 18.125 inches deep)

Faucet and handl es - same as P-5.

Drain - Strainer shall be copper alloy or stainless steel.

P-7 WHEELCHAI R LAVATORY:

Sane as P-6 except mounting height shall be as shown on draw ngs.
P-8 KITCHEN SI NK:

Ledge back with holes for faucet and spout double bow 812.8 x 533.4 mm (32
X 21 inches) stainless steel ASME Al112.19.3M Depth of bows shall not
exceed 166 m (6.5 inches).

Faucet and Spout - Faucets shall neet the requirenents of NSF 61, Section
9. Cast or wought copper alloy. Aerator shall have internal threads.
Flow shall be limted to 1 liter per cycle at a flow ng water pressure of
549 kPa if a netering device or fitting is used that Iimts the period of
wat er di scharge such as a foot switch or fixture occupancy sensor. |If a
netering device is not used, the flow shall be linited to 0.16 liters per
second at a flowi ng water pressure of 549 kPa.

Handl e - Cast copper alloy, wought copper alloy, or stainless steel.
Single | ever type.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel.

P-9 SERVI CE SI NK:

Enanel ed cast iron ASME Al112.19.1M copper alloy or stainless steel ASME
Al12.19.3Mtrap standard 609.6 mmw de x 508.0 nm deep (24 inches wi de x 20
i nches deep), splashback 228.6 nm (9 inches) high.

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi t h backfl ow preventer. Faucets shall have repl aceabl e seat and the
washer shall rotate onto the seat. Handles shall be | ever armtype.

Strai ners shall have internal threads.
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Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel

Trap - Cast iron, mininum7.5 cm dianeter.

P-10 Shower: Shower heads, CID A-A-240 other than energency showers,
shal | be adjustable spray type and shall include a non-renovabl e,

t anper proof device to limt water flowto 0.16 liters per second (2.5 gpm
when tested in accordance with ASVE Al112.18.1M Handl e shall be
chrone-plated die cast zinc alloy vandal resistant single nmetal |ever.
Control valves shall be copper alloy and have netal integral parts of
copper alloy, nickel alloy, or stainless steel. Valves shall be conceal ed,
single mxing, pressure reducing type with integral stops and checks.
Shower head shall be vandal proof with integral back

P-11 SHOWER HANDI CAPPED

Sane as P-10 except with handshower, vacuum breaker 610 mm (24 i nches)
sliding bar, wall supply el bow, 1524 nm (60 i nches) hose and | ess shower
head.

P-12 ELECTRI C WATER COOLER ( DUAL HEI GHT) :

El ectric water cooler shall neet the requirenents of NSF 61, Section 9 and
shall be self contained, conformto AR 1010, use one of the fluorocarbon
gases conformng to ARl 700 and ASHRAE 34 whi ch has an Ozone Depl etion
Potential of less than or equal to 0.05, have a capacity to deliver 30.2
liters per hour (8 gph) of water at 10 degrees C (50 degrees F) with an
inlet water tenperature of 27 degrees C (80 degrees F) while residing in a
room envi ronnment of 32 degrees C (90 degrees F), and have sel f-closing

val ves. Self-closing valves shall have automatic streamregul ators, have a
flow control capability and have a push button actuation. Exposed surfaces
of stainless steel shall have No. 4 general polish finish. Spouts shal
provide a flow of water at least 100 mm (4 inches) high so as to allow the
insertion of a cup or glass under the flow of water.

Wal | -Mounted - Wall-nmounted with fully recessed chiller shall be 813 mm (32
i nches) wide, 457 nm (18 i nches) deep and 956 nm (37-5/8 inches) high. The
bow s shall be round in shape and be nade of stainless steel and be for
interior installation

.10 POSTED | NSTRUCTI ONS

Framed instructions under glass or in lamnated plastic, including wiring
and control diagrans showi ng the conplete |layout of the entire system
shal | be posted where directed. Condensed operating instructions
expl ai ni ng preventive mai ntenance procedures, nethods of checking the
system for nornal safe operation, and procedures for safely starting and
stopping the systemshall be prepared in typed form franed as specified
above for the wiring and control diagrans and posted besi de the diagrans.
The framed instructions shall be posted before acceptance testing of the
syst ens.

11 PERFORVANCE OF WATER HEATI NG EQUI PMENT
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Standard rating condition terms are as foll ows:

EF

Energy factor, overall efficiency.

ET

Thermal efficiency with 21 degrees C delta T.

EC = Conbustion efficiency, 100 percent - flue | oss when snoke = o
(trace is permtted).

SL = Standby loss in W0.093 sq. m based on 27 degrees C delta T, or
in percent per hour based on nomi nal 38 degrees C delta T.

HL = Heat | oss of tank surface area.
V = Storage volune in liters
3.11.1 Storage Water Heaters
3.11.1.1 El ectric
a. Storage capacity of 454 liters or less, and input rating of 12 kW
or less: mninumenergy factor (EF) shall be 0.95-0.00132V per 10
CFR 430.
b. Storage capacity of nore than 454 liters or input rating nore
than 12 kW nmaxi mum SL shall be 1.9 w 0.093 sq. m per ASHRAE
90. 1, Addenda B

3.11.1.2 Gas

a. Storage capacity of 379 liters or less, and input rating of 21980
W or less: mninmmEF shall be 0.62-0.0019V per 10 CFR 430.

b. Storage capacity of nore than 379 liters - or input rating nore
than 21980 W Et shall be 77 percent; nmaxi mum SL shall be
1.3+38/V, per ANSI Z21.10.3.

3.11.2 Unfired Hot Water Storage

Vol unes and inputs: naxi mumHL shall be 20.5 Wsq. neter.
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3.12 TABLES

TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEMS

SERVI CE
Iltem# Pipe and Fitting Materials A B C D
1 Cast iron soil pipe and fittings, hub X X X X
and spigot, ASTM A 74 with
conpressi on gaskets
2 Cast iron soil pipe and fittings hubl ess, X X X
Cl SPI 301 and
ASTM A 888
3 Cast iron drainage fittings, threaded, X X X
ASVE B16.12 for use with
Item 6
4 Cast iron screwed fittings (threaded) X
ASVE B16.4 for use with Item6
5 Malleable-iron threaded fittings, X
gal vani zed ASME B16. 3
for use with Item®6
6 Steel pipe, seanl ess gal vani zed, X X

ASTM A 53/ A 53M Type S, Grade B

SERVI CE:

A - Underground Building Soil and Waste

B - Aboveground Soil, Waste, Drain In Buildings
C - Underground Vent

D - Aboveground Vent

SECTI ON 15400 Page 52
(PC- Am 0002)



TABLE 11
Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE Pl PI NG SYSTEMS

Seaml ess copper water tube, X** X** X % *
ASTM B 88, ASTM B 88M

Cast copper alloy solder-joint X X X
pressure fittings,

ASME B16. 18

for use with Item1

Fittings: brass or bronze; X X
ASME B16. 15, and

ASME B16. 18

ASTM B 828

Car bon steel pipe unions, X X
socket - wel di ng and t hreaded,
MBS SP- 83

Mal | eabl e-iron threaded pipe X X
uni ons ASME B16. 39

Ni ppl es, pipe threaded X X
ASTM A 733

A - Cold Water Aboveground

B - Hot Water 82 degree C Maxi mum Abovegr ound
C - Cold Water Service Bel owground

I ndi cated types are mni numwall thicknesses.
** - Type L - Hard

VBRFYO02

*** - Type K - Hard tenper with brazed joints only or type K-soft tenper

wi thout joints in or under floors
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TABLE 111
STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORMANCE RATI NGS FOR WATER HEATI NG
EQUI PVENT
A.  STORAGE WATER HEATERS
STORAGE
CAPACI TY | NPUT
FUEL LI TERS RATI NG TEST PROCEDURE REQUI RED
PERFORMANCE
Elect. 454 max. 12 KkWmax. 10 CFR 430 EF = 0.95-0. 00132V

m ni num

Elect. 454 min. OR 12 kWnin. ASHRAE 90.1 SL

1.9 WO0.09 sq. m

(Addenda B) maxi mum
Gas 380 nax. 22 kW nax. 10 CFR 430 EF = 0. 62-0.0019V
m ni num
Gas 380 min. OR 22 kWnin. ANSI Z21.10.3 ET= 77 percent;

SL = 1.3+38/V nax.
B. Unfired Hot Water Storage.

Vol unes and inputs: nmaxi mumHL shall be 20.5 Wsq. neter

TERMS

EF = Energy factor, overall efficiency.

ET = Thernmal efficiency with 21 degrees C delta T.

EC = Conbustion efficiency, 100 percent - flue |oss when snoke = 0
(trace is permtted).

SL = Standby loss in W0.09 sq. m based on 27 degrees C delta T, or in
percent per hour based on nom nal 32 degrees C delta T.

HL = Heat | oss of tank surface area

V = Storage volune in gallons

-- End of Section --
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SECTI ON 15895

Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

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.

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 410 (1991) Forced-Circulation Air-Cooling and
Air-Heating Coils

ARl 430 (1989) Central-Station Air-Handling Units

ARl 880 (1998) Air Terminals

ARl CGuideline D (1996) Application and Installation of

Central Station Air-Handling Units

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

AMCA 210 (1985) Laboratory Methods of Testing Fans
for Rating
AMCA 300 (1996) Reverberant Room Met hod for Sound

Testing of Fans
AMERI CAN BEARI NG MANUFACTURERS ASSCCI ATl ON ( AFBMR)

AFBMA Std 9
(1990) Load Ratings and Fatigue Life for
Bal | Beari ngs

AFBMA 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 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seani ess
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

106

123/ A 123M

167

181/ A 181M

183

193/ A 193M

234/ A 234M

536

733

924/ A 924M

62

75M

88

88M

117

650

813

916
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(1999el ) Seanl ess Carbon Steel Pipe for
H gh- Tenperature Service

(1997ael) Zinc (Hot-Di p Gl vani zed)
Coatings on Iron and Steel Products

(1999) Stainless and Heat-Resisting
Chromi um Ni ckel Steel Plate, Sheet, and
Strip

(1995b) Carbon Steel, Forgings for
CGener al - Pur pose Pi pi ng

(1983; R 1998) Carbon Steel Track Bolts
and Nuts

(1999a) Alloy-Steel and Stainless Stee
Bolting Materials for Hi gh-Tenperature
Servi ce

(1999) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
H gh Tenperature Service

(1999el) Ductile Iron Castings

(1999) Wl ded and Seaml ess Carbon Stee
and Austenitic Stainless Steel Pipe Nipples

(1999) General Requirenents for Stee
Sheet, Metallic-Coated by the Hot-Dip
Process

(1993) Conposition Bronze or Qunce Meta
Casti ngs

(1999) Seanl ess Copper Tube (Metric)

(1999) Seanl ess Copper Water Tube

(1999) Seanl ess Copper Water Tube (Metric)
(1997) Operating Salt Spray (Fog) Apparatus

(1995) El ectrodeposited Engi neering
Chr onmi um Coati ngs on Ferrous Substrates

(1993) Liquid and Paste Fluxes for
Sol dering Applications for Copper and
Copper Al l oy Tube

(1985; R 1996el) Adhesives for Duct
Thermal Insul ation
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ASTM C 1071 (1998) Thernal and Acoustical Insulation
(d ass Fiber, Duct Lining Material)

ASTM D 520 (1984; R 1995el) Zinc Dust Pignent

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

Speci nens Subj ected to Corrosive
Envi ronnent s

ASTM D 2000 (1999) Rubber Products in Autonotive
Appli cations

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM E 84 (1999) Surface Burning Characteristics of

Bui l ding Materials

ASTM E 437 (1992; R 1997) Industrial Wre Cloth and
Screens (Square Qpening Series)

ASTM F 1199 (1988; R 1998) Cast (Al Tenperature and
Pressures) and Wl ded Pipe Line Strainers
(150 psig and 150 degrees F Maxi nun

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

ASHRAE 52.1 (1992) Gravinetric and Dust - Spot
Procedures for Testing Air-C eaning
Devi ces Used in General Ventilation for
Renoving Particul ate Matter

ASHRAE 68 (1986) Laboratory Method of Testing
I n-Duct Sound Power Measurenent Procedures
for Fans

ASHRAE 70 (1991) Method of Testing for Rating the

Performance of Air Qutlets and Inlets

ASME | NTERNATI ONAL ( ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, General

Pur pose (I nch)
ASME B16. 3 (1998) Malleable Iron Threaded Fittings
ASME B16.5 (1996; B16.5a) Pi pe Flanges and Fl anged

Fittings NPS 1/2 thru NPS 24

ASME B16.9 (1993) Factory- Made Wought Steel
Buttwel ding Fittings

ASME B16. 11 (1996) Forged Fittings, Socket-Wlding and

SECTI ON 15895 Page 7
( PC- Am 0002)



VBRFYO02

Thr eaded

ASME B16. 18 (1984; R 1994) Cast Copper All oy Sol der
Joint Pressure Fittings

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 22 (1995; B16.22a1998) Wought Copper and
Copper Alloy Solder Joint Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME B16. 39 (1998) Mal |l eable Iron Threaded Pi pe Uni ons
Cl asses 150, 250, and 300

ASME B31.1 (1998) Power Piping

ASME B40. 1 (1991) Gauges - Pressure Indicating D a

Type - Elastic El enent
ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications
AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWNA)
AWM C606 (1997) G ooved and Shoul dered Joints
AMVERI CAN VELDI NG SOCI ETY ( AWB)
AWS D1.1 (2000) Structural Welding Code - Stee
EXPANSI ON JO NT MANUFACTURERS ASSOCI ATI ON ( EJMR)
EJVMA Stds (1998; 7th Edition) EJMA Standards

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Unions

MSS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MSS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MSS SP-71 (1997) Cast Iron Swi ng Check Val ves,
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Fl anges and Threaded Ends

MSS SP-72 (1999) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MSS SP- 85 (1994) Cast Iron d obe & Angle Val ves
Fl anged and Threaded Ends

MSS SP-110 (1996) Ball Val ves Threaded,
Socket - el di ng, Sol der Joint, G ooved and
Fl ared Ends
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEVA MG 1 (1998) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 90A (1999) Installation of Air Conditioning
and Ventil ating Systens

SHEET METAL & AlR CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATl ON
( SMACNA)

SMACNA HVAC Duct Const Stds (1995; Addenda Nov 1997) HVAC Duct
Construction Standards - Metal and Flexible

SMACNA Install Fire Danp HVAC (1992) Fire, Snoke and Radi ati on Danper
Installati on Guide for HVAC Systens

SMACNA Leakage Test Wnl (1985) HVAC Air Duct Leakage Test Manua

UNDERWRI TERS LABCRATORI ES (UL)

UL 181 (1996; Rev Dec 1998) Factory-Made Air
Ducts and Air Connectors

UL 214 (1997) Tests for Flane-Propagation of
Fabrics and Fil s

UL 555 (1999) Fire Danpers

UL 586 (1996; Rev thru Aug 1999) High-Efficiency,
Particulate, Air Filter Units

UL 705 (1994; Rev thru Feb 1999) Power Ventilators

UL 723 (1996; Rev thru Dec 1998) Test for Surface
Burni ng Characteristics of Building
Materi al s
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UL 900 (1994; Rev thru Nov 1999) Test Perfornance
of Air Filter Units

UL Bld Mat Dir (1999) Building Materials Directory

UL Fire Resist Dir (1999) Fire Resistance Directory (2 Vol .)

.2 COORDI NATI ON OF TRADES

Ductwork, piping offsets, fittings, and accessories shall be furnished as
required to provide a conplete installation and to elimnate interference
with other construction.

.3 DELI VERY AND STORAGE

Equi pnent delivered and placed in storage shall be stored with protection
fromthe weather, hum dity and tenperature variations, dirt and dust, or
ot her contam nants.

.4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation 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
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Dr awi ngs
Install ation

Drawi ngs shal |l consist of equipnent |ayout including assenbly
and installation details and electrical connection diagrans;
ductwork | ayout showi ng the location of all supports and hangers,
typi cal hanger details, gauge reinforcenent, reinforcenent spacing
rigidity classification, and static pressure and seal
classifications; and piping | ayout showing the |location of all
gui des and anchors, the |load inposed on each support or anchor,
and typical support details. Draw ngs shall include any
information required to denonstrate that the system has been
coordi nated and will properly function as a unit and shall show
equi pnent relationship to other parts of the work, including
cl earances required for operation and nai ntenance.

SD- 03 Product Data
Conmponents and Equi pnent

Manuf acturer's catal og data shall be included with the detail
drawi ngs for the following itens. The data shall be highlighted
to show nodel, size, options, etc., that are intended for
consideration. Data shall be adequate to denonstrate conpliance
with contract requirenents for the foll ow ng:

SECTI ON 15895 Page 10
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a. Piping Conponents

b. Ductwork Conponents

c. Air Systens Equi pnent

d. Air Handling Units

e. Energy Recovery Devices

f. Termnpal Units
Test Procedures

Proposed test procedures for piping hydrostatic test, ductwork
| eak test, and performance tests of systens, at |east 2 weeks
prior to the start of related testing.

Wl di ng Procedures

A copy of qualified welding procedures, at |east 2 weeks prior
to the start of welding operations.

System Di agrans; G

Proposed di agrans, at |east 2 weeks prior to start of related
testing. Systemdiagrans that show the | ayout of equipnent,
pi pi ng, and ductwork, and typed condensed operation nmanual s
expl ai ni ng preventative mai nt enance procedures, nethods of
checking the system for normal, safe operation, and procedures for
safely starting and stopping the systemshall be framed under
glass or laminated plastic. After approval, these itens shall be
post ed where directed.

Sim | ar Services

St at enent denonstrating successful conpletion of simlar
services on at least 5 projects of simlar size and scope, at
| east 2 weeks prior to submttal of other itens required by this
section.

Wl di ng Joints

A list of nanmes and identification synbols of qualified welders
and wel ding operators, at least 2 weeks prior to the start of
wel di ng operati ons.
Testing, Adjusting and Bal anci ng

Proposed test schedules for hydrostatic test of piping, ductwork

| eak test, and performance tests, at |least 2 weeks prior to the
start of related testing.

SECTI ON 15895 Page 11
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Fi el d Training

Proposed schedule for field training, at |least 2 weeks prior to
the start of related training.

SD- 06 Test Reports
Per f or rance Tests

Test reports for the piping hydrostatic test, ductwork |eak
test, and performance tests in booklet form upon conpletion of
testing. Reports shall docunent phases of tests perforned
including initial test summary, repairs/adjustnents nade, and
final test results.

SD-07 Certificates
Bolts

Witten certification fromthe bolt manufacturer that the bolts
furni shed conply with the requirenents of this specification. The
certification shall include illustrations of product markings, and
t he nunber of each type of bolt to be furnished.

SD-10 Operation and Mai ntenance Data
Operating and Mai ntenance | nstructions

Si x manual s listing step-by-step procedures required for system
startup, operation, shutdown, and routine nmintenance, at |east 2
weeks prior to field training. The nmanuals shall include the
manuf acturer's nane, nodel nunber, parts list, list of parts and
tools that should be kept in stock by the owner for routine
mai nt enance i ncluding the nane of a local supplier, sinplified
wi ring and controls diagrans, troubl eshooting guide, and
recommended service organi zation (including address and tel ephone
nunber) for each item of equipnent. Each service organi zation
submitted shall be capable of providing 4 hour onsite response to
a service call on an energency basis.

PART 2 PRODUCTS

2.

1 STANDARD PRODUCTS

Conponents and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of products that are of a simlar
mat eri al, design and workmanshi p. The standard products shall have been in
sati sfactory commercial or industrial use for 2 years before bid opening.
The 2-year experience shall include applications of conponents and

equi pnment under simlar circunstances and of simlar size. The 2 years
nust be satisfactorily conpleted by a product which has been sold or is

of fered for sale on the commercial market through adverti senents,

manuf acturers' catal ogs, or brochures. Products having |less than a 2-year
field service record will be acceptable if a certified record of

SECTI ON 15895 Page 12
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satisfactory field operation, for not |ess than 6000 hours exclusive of the
manufacturer's factory tests, can be shown. The equi pnent itens shall be
supported by a service organi zation

.2  ASBESTOS PRCHI BI TI ON
Asbest os and asbestos-contai ning products shall not be used.
.3 NAMEPLATES

Equi pnent shall have a naneplate that identifies the manufacturer's nane,
address, type or style, nodel or serial nunmber, and catal og nunber.

.4 EQUI PMENT GUARDS AND ACCESS

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts exposed to personnel contact shall be fully enclosed
or guarded according to OSHA requirenments. Hi gh tenperature equi pnment and
pi pi ng exposed to contact by personnel or where it creates a potential fire
hazard shall be properly guarded or covered with insulation of a type
speci fi ed.

.5 Pl PI NG COVPONENTS
.5.1 St eel Pipe

St eel pipe shall conformto ASTM A 53/ A 53M Schedule 40, Grade A or B
Type E or S.

.5.2 Joints and Fittings For Steel Pipe

Joints shall be welded, flanged, threaded, or grooved as indicated. If not
ot herwi se indicated, piping 25 mm (1 inch) and smaller shall be threaded;
pi ping larger than 25 mm (1 inch) and snmaller than 80 mm (3 inches) shal
be either threaded, grooved, or welded; and piping 80 nm (3 inches) and

| arger shall be grooved, welded, or flanged. Rigid grooved nechanica
joints and fittings may only be used in serviceabl e aboveground | ocations
where the tenperature of the circul ating medi um does not exceed 110 degrees
C. Flexible grooved joints shall be used only as a flexible connector with
grooved pi pe system Unless otherw se specified, grooved piping conponents
shal |l neet the corresponding criteria specified for the simlar welded,

fl anged, or threaded conponent specified herein. The manufacturer of each
fitting shall be permanently identified on the body of the fitting
according to MSS SP-25.

.5.2.1 Wel ded Joints and Fittings

Wel ded fittings shall conformto ASTM A 234/ A 234M and shall be identified
with the appropriate grade and marking synmbol. Butt-welded fittings shal
conformto ASME B16.9. Socket-welded fittings shall conformto ASME B16. 11
.5.2.2 Fl anged Joints and Fittings

Fl anges shall conformto ASTM A 181/ A 181M and ASME B16.5, C ass 150.

SECTI ON 15895 Page 13
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Gaskets shall be nonasbestos conpressed material according to ASME B16. 21
2.0 mm thickness, full face or self-centering flat ring type. The gaskets
shall contain aram d fibers bonded with styrene butadi ene rubber (SBR) or
nitrile butadiene rubber (NBR). Bolts, nuts, and bolt patterns shal
conformto ASME B16.5. Bolts shall be high or internediate strength
material conform ng to ASTM A 193/ A 193M

.5.2.3 Threaded Joints and Fittings

Threads shall conformto ASME Bl1l.20.1. Unions shall conformto ASME B16. 39,
Class 150. Nipples shall conformto ASTM A 733. Malleable iron fittings
shall conformto ASME B16.3, type as required to match piping.

.5.2. 4 Di el ectric Unions and Fl anges

Dielectric unions shall have the tensile strength and di mensi ona

requi renents specified. Unions shall have metal connections on both ends
threaded to match adjacent piping. Metal parts of dielectric unions shal
be separated with a nylon insulator to prevent current flow between
dissimlar nmetals. Unions shall be suitable for the required operating
pressures and tenperatures. Dielectric flanges shall provide the sane
pressure ratings as standard flanges and provi de conplete electrica

i sol ati on.

.5.2.5 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not |ess than 862 kPa (125 psig)
service and shall be the product of the same manufacturer. Fitting and
coupli ng houses shall be nalleable iron conforning to ASTM A 47/ A 47M
Grade 32510; ductile iron conformng to ASTM A 536, Grade 65-45-12; or
steel conformng to ASTM A 106, Grade B or ASTM A 53/ A 53M Gaskets shal
be nol ded synthetic rubber with central cavity, pressure responsive
configuration and shall conformto ASTM D 2000 Grade No. 2CA615A15B44F17Z
for circulating mediumup to 110 degrees C or Grade No. NMBBA610A15B44Z
for circulating mediumup to 93 degrees C. Gooved joints shall conformto
AWM C606. Coupling nuts and bolts shall be steel and shall conformto
ASTM A 183.

.5.3 Copper Tube

Copper tube shall conformto ASTM B 88, and ASTM B 88M Type K or L.

.5.4 Joints and Fittings For Copper Tube

W ought copper and bronze sol der-joint pressure fittings shall conformto
ASME B16. 22 and ASTM B 75M . Cast copper alloy solder-joint pressure
fittings shall conformto ASME B16.18. Cast copper alloy fittings for
flared copper tube shall conformto ASME B16.26 and ASTM B 62. Brass or
bronze adapters for brazed tubing nay be used for connecting tubing to
flanges and to threaded ends of val ves and equi pnent. Extracted brazed tee
joints produced with an acceptable tool and installed as recommended by the
manuf acturer may be used.

5.5 Val ves
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Val ves shall be O ass 125 and shall be suitable for the intended
application. Valves shall neet the nmaterial, fabrication and operating
requi renents of ASME B31.1. Chain operators shall be provided for valves

| ocated 3 neters or higher above the floor. Valves in sizes larger than
25 mm (1 inch) and used on steel pipe systens, may be provided with rigid
grooved nechanical joint ends. Such grooved end val ves shall be subject to
the sane requirenents as rigid grooved nechanical joints and fittings and,
shal | be provided by the sane nanufacturer as the grooved pipe joint and
fitting system

.5.5.1 Gat e Val ves

Gate valves 65 nm (2-1/2 inches) and smaller shall conformto MSS SP-80
and shall be bronze with rising stemand threaded, solder, or flanged ends.

Gate valves 80 nm (3 inches) and larger shall conformto MSS SP-70 and
shall be cast iron with bronze trim outside screw and yoke, and fl anged or
t hreaded ends.

.5.5.2 d obe Val ves

d obe valves 65 mMm (2-1/2 inches) and smaller shall conformto MSS SP- 80,
bronze, threaded, soldered, or flanged ends. d obe valves 80 nm (3 inches)
and | arger shall conformto MSS SP-85 and shall be cast iron with bronze

trimand flanged, or threaded ends.

.5.5.3 Check Val ves

Check valves 65 mm (2-1/2 inches) and smaller shall conformto MsSS SP-80
and shall be bronze with threaded, soldered, or flanged ends. Check valves
80 mMm (3 inches) and larger shall conformto MSS SP-7l1land shall be cast
iron with bronze trimand flanged or threaded ends.

.5.5.4 Angl e Val ves

Angl e valves 65 nm (2-1/2 inches) and smaller shall conformto MSS SP-80
and shall be bronze with threaded, soldered, or flanged ends. Angle valves
80 mMm (3 inches) and larger shall conformto MSS SP-85and shall be cast
iron with bronze trimand flanged, or threaded ends.

.5.5.5 Bal | Val ves

Ball valves 15 mm (1/2 inch) and larger shall conformto MSS SP-72 or MSS
SP-110, and shall be ductile iron or bronze with threaded, sol dered, or
fl anged ends.

.5.5.6 Butterfly Val ves

Butterfly valves shall be 2 flange or lug wafer type, and shall be

bubbl e-tight at 1.03 MPa. Valve bodies shall be cast iron, nalleable iron
or steel. ASTM A 167, Type 404 or Type 316, corrosion resisting stee
stens, bronze or corrosion resisting steel discs, and synthetic rubber
seats shall be provided. Valves smaller than 200 mm (8 inches) shall have
throttling handles with a m ni nrum of seven | ocking positions. Valves 200
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mm (8 inches) and |larger shall have totally enclosed manual gear operators
wi t h adj ustabl e bal ance return stops and position indicators. Valves in
insulated lines shall have extended neck to acconmodate insul ation

t hi ckness.

.5.5.7 Bal anci ng Val ves

Bal anci ng val ves 50 mm (2 inches) or snaller shall be bronze with NPT
connections for black steel pipe and brazed connections for copper tubing.

Valves 25 mm or larger nay be all iron with threaded or flanged ends. The
val ves shall have a square head or sinilar device and an indicator arc and

shal | be designed for 120 degrees C. Iron valves shall be |ubricated,

nonl ubri cated, or tetrafluoroethylene resin-coated plug valves. In lieu of

pl ug val ves, ball valves may be used. Plug valves and ball valves 200 mm
(8 inches) or larger shall be provided with manual gear operators with
position indicators. Where indicated, automatic flow control valves may be
provided to maintain constant flow, and shall be designed to be sensitive
to pressure differential across the valve to provide the required opening.
Val ves shall be selected for the flow required and provided with a

per manent naneplate or tag carrying a permanent record of the
factory-determined flow rate and flow control pressure |levels. Valves
shall control the floww thin 5 percent of the tag rating. Valves shall be
suitable for the maxi mum operating pressure of 862 kPa (125 psig) or 150
percent of the system operating pressure, whichever is the greater. \Were
the avail abl e system pressure is not adequate to provide the m ni mum
pressure differential that still allows flow control, the system punp head
capability shall be appropriately increased. Were flow readings are
provi ded by renote or portable neters, valve bodies shall be provided with
t apped openi ngs and pi pe extensions with shutoff val ves outside of pipe

i nsul ation. The pipe extensions shall be provided with qui ck connecting
hose fittings for a portable nmeter to neasure the pressure differentia
across the automatic flow control valve. A portable meter furnished with
accessory kit as recommended by the automatic val ve manufacturer shall be
provided. Automatic flow control valve specified may be substituted for
venturi tubes or orifice plate flow measuring devices.

.5.5.8 Air Vents

Manual air vents shall be brass or bronze val ves or cocks suitable for
pressure rating of piping systemand furnished with threaded plugs or caps.
Automatic air vents shall be float type, cast iron, stainless steel, or
forged steel construction, suitable for pressure rating of piping system

.5.6 Strai ners

Strainer shall be in accordance with ASTM F 1199, except as nodified
herein. Strainer shall be the cl eanable, basket or "Y' type, the sane
size as the pipeline. The strainer bodies shall be fabricated of cast iron
with bottons drilled, and tapped. The bodies shall have arrows clearly
cast on the sides indicating the direction of flow. Each strainer shall be
equi pped with renovabl e cover and sedi nent screen. The screen shall be
made of mninmum 0.8 nm (22 gauge) corrosion-resistant steel, with small
perforations nunbering not |ess than 60 per square centinmeter (400 per
square inch) to provide a net free area through the basket of at |east 3.3
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times that of the entering pipe. The flow shall be into the screen and out
t hrough the perforations.

2.5.7 Chill ed Water System Accessories

Chill ed water system accessories such as punps, conbination strainer and
suction diffusers, triple duty valves, air separators, and expansion tanks
shal |l be as specified in Section 15650 CENTRAL REFRI GERATED Al R
CONDI TI ONI NG SYSTEM

2.5.8 Backf | ow Preventers

Backfl ow preventers shall be according to Section 15400 PLUVBI NG GENERAL
PURPCSE

2.5.9 FI exi bl e Pi pe Connectors

Fl exi bl e pi pe connectors shall be designed for 862 kPa (125 psi) or 1034
kPa (150 psi) service as appropriate for the static head plus the system
head, and 120 degrees C, 110 degrees C for grooved end flexible
connectors. The flexible section shall be constructed of rubber

tetrafl uoroethylene resin, or corrosion-resisting steel, bronze, nonel, or
gal vani zed steel. The flexible section shall be suitable for intended
service with end connections to nmatch adjacent piping. Flanged assenblies
shal |l be equipped with limt bolts to restrict maxi numtravel to the
manufacturer's standard lints. Unless otherw se indicated, the | ength of
the flexible connectors shall be as recomended by the manufacturer for the
service intended. Internal sleeves or liners, conpatible with circulating
medi um shall be provided when recommended by the manufacturer. Covers to
protect the bellows shall be provided where indicated.

2.5.10 Pressure Gauges

Gauges shall conformto ASME B40.1 and shall be provided with throttling
type needl e valve or a pul sation danpener and shut-off valve. Gauge shal
be a minimumof 85 mm in dianmeter and shall have a range fromO kPa to
approximately 1.5 tines the maxi mum system worki ng pressure.

2.5.11 Ther nonet er s

Thernoneters shall have brass, nalleable iron, or alum numalloy case and
frame, clear protective face, permanently stabilized glass tube with

i ndicating-fluid colum, white face, black nunbers, and a 225 nm (9 inch)
scal e, and shall have rigid stenms with straight, angular, or inclined
pattern.

2.5.12 Escut cheons
Escut cheons shall be chromiumplated iron or chrom umpl ated brass, either
one piece or split pattern, held in place by internal spring tension or

setscrews.

2.5.13 Pi pe Hangers, Inserts, and Supports
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Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MBS SP-69.
.5.14 Expansi on Joints
.5.14.1 Slip Joints

Expansion joints shall provide for either single or double slip of the
connected pipes, as required or indicated, and for not |less than the
traverse indicated. The joints shall be designed for working tenperature
and pressure suitable for the application, but not |ess than 1034 kPa (150
psig), and shall be according to applicable requirenents of EJMA Stds and
ASME B31. 1. End connections shall be flanged or beveled for wel ding as

i ndicated. Joint shall be provided with an anchor base where required or

i ndi cated. Where adjoining pipe is carbon steel, the sliding slip shall be
seanm ess steel plated with a mninmum of 0.058 mm of hard chronme according
to ASTM B 650. All joint conponents shall be suitable for the intended
service. Initial setting shall be nade according to the manufacturer's
recomendati ons to conpensate for anbient tenperature at tinme of
installation. Pipe alignment guides shall be installed as reconmended by
the joint manufacturer, but in any case shall be not nore than 1.5 or
snal | er, guides shall be installed not nore than 600 nm fromthe joint.
Service outlets shall be provided where indicated.

.5.14.2 Flexible Ball Joints

Fl exi ble ball joints shall conformto EJMA Stds and ASME B31.1 and be
constructed of alloys as appropriate for the service intended. Were so

i ndicated, the ball joint shall be designed for packing injection under

full line pressure to contain | eakage. The joint ends shall be threaded to
50 mm (2 inches) only, grooved, flanged, or beveled for welding as

i ndi cated or required and shall be capabl e of absorbing a m ni num of
15-degree angular flex and 360 degree rotation. Balls and sockets shall be
suitable for the intended service. The exterior spherical surface of
carbon steel balls shall be plated with mls of hard chrone according to
ASTM B 650. The ball type joints shall be designed and constructed
according to EJMA Stds and ASME B31.1 where applicable. Were required,
flanges shall conformto ASME B16. 5.

.5.14.3 Bel | ows Type Joints

Bel |l ows type joints shall be flexible, guided expansion joints. The
expansi on el enent shall be stabilized corrosion resistant steel. Bellows
type expansion joints shall conformto the applicable requirenents of EIJNMA
Stds with internal sleeves. Quiding of piping on both sides of expansion
joint shall be according to the published recomendati ons of the

manuf acturer of the expansion joint. The joints shall be designed for the
wor ki ng tenperature and pressure suitable for the application but not |ess
than 1034 kPa (150 psigQ).

.5.15 I nsul ation

Shop and field applied insulation shall be as specified in Section 15080
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS.
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2.5.16 Condensat e Drain Lines

Condensat e drai nage shall be provided for each item of equi pnment that
generates condensate as specified for drain, waste, and vent piping systens
in Section 15400 PLUMBI NG GENERAL PURPOSE.

2.6 ELECTRI CAL WORK

El ectrical notor-driven equi pment specified shall be provided conplete with
notor, notor starter, and controls. Unless otherw se specified, electric
equi pnrent, including wiring and notor efficiencies, shall be according to
Section 16415 ELECTRI CAL WORK, | NTERIOR  Electrical characteristics and
encl osure type shall be as shown. Unless otherw se indicated, notors of
745 W and above shall be high efficiency type and shall neet the m ni num
requi renents of the NEMA Premiumelectric notor program Motor starters
shal |l be provided conmplete with thernmal overl oad protection and ot her
appurtenances necessary. Each notor shall be according to NEMA MG 1 and
shal |l be of sufficient size to drive the equipnent at the specified
capacity wi thout exceeding the naneplate rating of the notor. 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. Were two-speed or
vari abl e-speed nmotors are indicated, solid-state variabl e-speed controller
may be provided to acconplish the sane function. Solid-state
vari abl e-speed controllers shall be utilized for notors rated 7.45 kW (10
hp) or less. Adjustable frequency drives shall be used for |arger notors.

2.7 CONTROLS

Controls shall be provided as specified in Section 15951 DI RECT D d TAL
CONTROL FOR HVAC.

2.8 DUCTWORK COVPONENTS
2.8.1 Met al Duct wor k

Al'l aspects of metal ductwork construction, including all fittings and
conponents, shall conply with SMACNA HVAC Duct Const Stds unl ess otherw se
specified. Elbows shall be radius type with a centerline radius of 1-1/2
times the width or dianeter of the duct where space permts. Oherw se,

el bows having a mininumradius equal to the width or dianeter of the duct
or square elbows with factory fabricated turning vanes may be used. Static
pressure Cass 125, 250, and 500 Pa (1/2, 1, and 2 inch w.g.) ductwork
shal |l neet the requirenents of Seal Class C. Cass 750 through 2500 Pa (3
through 10 inch) shall neet the requirenents of Seal Class A Seal ants
shall conformto fire hazard classification specified in Section 15080
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Pressure sensitive tape shall
not be used as a sealant. Spiral lock seamduct, and flat oval shall be
made with duct sealant and | ocked with not |less than 3 equally spaced drive
screws or other approved nethods indicated i n SMACNA HVAC Duct Const Stds.
The seal ant shall be applied to the exposed nale part of the fitting collar
so that the sealer will be on the inside of the joint and fully protected
by the netal of the duct fitting. One brush coat of the seal ant shall be
applied over the outside of the joint to at |east 50 nm band w dth
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covering all screw heads and joint gap. Dents in the nale portion of the
slip fitting collar will not be acceptable. CQutdoor air intake ducts and
pl enuns shall be fabricated with watertight sol dered or brazed joints and
seans.

.8.1.1 Transitions

Diverging air flow transitions shall be nade with each side pitched out a
maxi mum of 15 degrees, for an included angle of 30 degrees. Transitions
for converging air flow shall be made with each side pitched in a nmaxi num
of 30 degrees, for an included angle of 60 degrees, or shall be as

i ndi cated. Factory-fabricated reducing fittings for systens using round
duct sections when forned to the shape of the ASME short flow nozzle, need
not conply with the nmaxi num angl es specifi ed.

.8.1.2 Metal lic Flexible Duct

Metallic type duct shall be single-ply galvani zed steel, self supporting to
2.4 m spans. Duct shall be of corrugated/interlocked, folded and knurl ed
type seam construction, bendable w thout danmage t hrough 180 degrees with a
throat radius equal to 1/2 duct dianeter. Duct shall conformto UL 18land
shall be rated for positive or negative working pressure of 3.75 kPa (15

i nches water gauge ) at 177 degrees C (350 degrees F) when duct is

al um num and 343 degrees C (650 degrees F) when duct is gal vani zed stee
or stainless steel

.8.1.3 I nsul ated Nonnetal lic Flexible Duct Runouts

Fl exi bl e duct runouts shall be used only where indicated. Runout |ength
shal |l be as shown on the draw ngs, but shall in no case exceed 3 m Runouts
shal | be preinsulated, factory fabricated, and shall conply with NFPA 90A
and UL 181. Either field or factory applied vapor barrier shall be

provi ded. Were coil induction or high velocity units are supplied with
vertical air inlets, a streanmined and vaned and nitered el bow transition
pi ece shall be provided for connection to the flexible duct or hose. The

| ast elbow to these units, other than the vertical air inlet type, shall be
a di e-stanped el bow and not a flexible connector. |Insulated flexible
connectors may be used as runouts. The insulated material and vapor
barrier shall conformto the requirenents of Section 15080 THERMAL

| NSULATI ON FOR MECHANI CAL SYSTEMS. The insulation material surface shal

not be exposed to the air stream

.8.1. 4 Ceneral Service Duct Connectors

A flexible duct connector approximately 150 mm in width shall be provided
where sheet netal connections are made to fans or where ducts of dissimlar
netal s are connected. For round/oval ducts, the flexible material shall be
secured by stainless steel or zinc-coated, iron clinch-type draw bands.

For rectangul ar ducts, the flexible material |ocked to nmetal collars shal
be installed using normal duct construction nethods. The conposite
connector systemshall conply with UL 214 and be classified as
“"flame-retarded fabrics" in UL Bld Mat Dir.

8.2 Duct wor k Accessori es
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2.8.2.1 Duct Access Doors

Access doors shall be provided in ductwork and pl enuns where indicated and
at all air flow neasuring prinmaries, automatic danpers, fire danpers,

coils, thernostats, and other apparatus requiring service and inspection in
t he duct system and unl ess otherw se shown, shall conformto SMACNA HVAC
Duct Const Stds. Access doors shall be provided upstream and downstream of
air flow neasuring primaries and heating and cooling coils. Doors shall be
m ni mrum 375 x 450 mMm unl ess ot herwi se shown. Were duct size will not
accomopdate this size door, the doors shall be nade as |arge as
practicable. Doors 600 x 600 mm or |larger shall be provided with
fasteners operable fromboth sides. Doors in insulated ducts shall be the
i nsul ated type

2.8.2.2 Fi re Danpers

Fire danpers shall be 1-1/2 hour fire rated unl ess otherw se indicated.
Fire danpers shall conformto the requirenents of NFPA 90A and UL 555. The
Contractor shall performthe fire danper test as outlined in NFPA 90A. A
pressure relief danper shall be provided upstreamof the fire danper. |If
t he ductwork connected to the fire danper is to be insulated then this
pressure relief danper shall be factory insulated. Fire danpers shall be
automatic operating type and shall have a dynamic rating suitable for the
maxi mum air velocity and pressure differential to which it will be

subj ected. Fire danpers shall be approved for the specific application
and shall be installed according to their listing. Fire danpers shall be
equi pped with a steel sleeve or adequately sized franme installed in such a
manner that disruption of the attached ductwork, if any, will not inpair
the operation of the danper. Sleeves or frames shall be equi pped with
peri meter nounting angles attached on both sides of the wall or floor
opening. Ductwork in fire-rated floor-ceiling or roof-ceiling assenbly
systems with air ducts that pierce the ceiling of the assenblies shall be
constructed in conformance with UL Fire Resist Dir. Fire danpers shall be
curtain type with danper bl ades out of the air stream Danpers shall not
reduce the duct or the air transfer opening cross-sectional area. Danpers
shall be installed so that the centerline of the danper depth or thickness
is located in the centerline of the wall, partition or floor slab depth or
t hi ckness. Unless otherwi se indicated, the installation details given in
SMACNA Install Fire Danp HVAC and in manufacturer's instructions for fire
danpers shall be foll owed.

2.8.2.3 DELETED
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2.8.2.4 Splitters and Manual Bal anci ng Danpers

Splitters and manual bal anci ng danpers shall be furnished with accessible
operating mechani sns. Were operators occur in finished portions of the
bui |l di ng, operators shall be chromumplated with all exposed edges
rounded. Splitters shall be operated by quadrant operators or 5 nm (3/16
inch) rod brought through the side of the duct with | ocking setscrew and
bushing. Two rods are required on splitters over 200 nm (8 inches).

Manual vol une control danpers shall be operated by | ocking-type quadrant
operators. Danpers and splitters shall be 2 gauges heavier than the duct
in which installed. Unless otherwi se indicated, nultil eaf danpers shall be
opposed bl ade type with maxi num bl ade wi dth of 300 nm Access doors or
panel s shall be provided for all conceal ed danper operators and | ocking
setscrews. Unless otherw se indicated, the |ocking-type quadrant operators
for danpers, when installed on ducts to be thermally insulated, shall be
provided with stand-off nounting brackets, bases, or adapters to provide

cl earance between the duct surface and the operator not |ess than the

t hi ckness of the insulation. Stand-off nounting itens shall be integra
with the operator or standard accessory of the damper manufacturer. Vol une
danpers shall be provi ded where indicated.

2.8.2.5 Air Deflectors and Branch Connecti ons

Air deflectors shall be provided at duct nmounted supply outlets, at takeoff
or extension collars to supply outlets, at duct branch takeoff connecti ons,
and at 90 degree el bows, as well as at |ocations as indicated on the

drawi ngs or otherw se specified. Conical branch connections or 45 degree
entry connections may be used in lieu of deflectors or extractors for
branch connections. Al air deflectors, except those installed in 90
degree el bows, shall be provided with an approved neans of adjustnent.

Adj ust ment shall be made from easily accessi bl e neans inside the duct or
froman adjustnent with sturdy |ock on the face of the duct. Wen
installed on ducts to be thermally insulated, external adjustnents shall be
provided with stand-off nounting brackets, integral with the adjustnent
device, to provide clearance between the duct surface and the adj ustnment
device not less than the thickness of the thermal insulation. Air
deflectors shall be factory-fabricated units consisting of curved turning
vanes or | ouver bl ades designed to provide uniformair distribution and
change of direction with m ni mum turbul ence or pressure loss. Air
deflectors shall be factory or field assenbled. Blade air deflectors, also
call ed blade air extractors, shall be approved factory fabricated units
consisting of equalizing grid and adjustable blade and | ock. Adjustnent
shall be easily made fromthe face of the diffuser or by position
adjustrment and | ock external to the duct. Stand-off brackets shall be
provi ded on insul ated ducts and are described herein. Fixed air
deflectors, also called turning vanes, shall be provided in 90 degree

el bows.

2.8.3 Duct Sl eeves, Franed Prepared Qpenings, Cosure Collars
2.8.3.1 Duct Sl eeves
Duct sl eeves shall be provided for round ducts 375 mm in dianeter or |ess

passi ng through floors, walls, ceilings, or roof, and installed during
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construction of the floor, wall, ceiling, or roof. Round ducts |arger than
375 mm in dianeter and square, rectangular, and oval ducts passing through
floors, walls, ceilings, or roof shall be installed through franed prepared
openi ngs. The Contractor shall be responsible for the proper size and

| ocation of sleeves and prepared openings. Sleeves and franed openings are
al so required where grilles, registers, and diffusers are installed at the
openi ngs. Franed prepared openings shall be fabricated from1.0 mm (20
gauge) galvani zed steel, unless otherw se indicated. Were sleeves are
installed in bearing walls or partitions, black steel pipe, ASTM A 53/ A 53M
Schedul e 20 shall be used. Sleeve shall provide 25 mm cl earance between
the duct and the sleeve or 25 nm clearance between the insulation and the
sl eeve for insulated ducts.

.8.3.2 Franed Prepared Openings

Openi ngs shall have 25 mm cl earance between the duct and the opening or 25
nm cl earance between the insulation and the opening for insulated ducts.

.8.3.3 Cl osure Coll ars

Col lars shall be fabricated of gal vani zed sheet netal not |ess than 100 nm
wi de, unless otherwi se indicated, and shall be installed on exposed ducts
on each side of walls or floors where sl eeves or prepared openings are
provided. Collars shall be installed tight against surfaces. Collars
shall fit snugly around the duct or insulation. Sharp edges of the collar
around i nsul ated duct shall be ground snmooth to preclude tearing or
puncturing the insulation covering or vapor barrier. Collars for round
ducts 375 mm in dianeter or less shall be fabricated from 1.0 mm (20

gauge) galvanized steel. Collars for round ducts |arger than 375 nm and
square, and rectangul ar ducts shall be fabricated from 1.3 nm (18 gauge)
gal vani zed steel. Collars shall be installed with fasteners on maxi nrum 150

nm centers, except that not less than 4 fasteners shall be used.
.8.4 Sound Attenuation Equi prent

a. SystemWth Total Pressure of 1000 Pa (4 Inch Water Gauge) and
Lower :

Sound attenuators shall be provided only where indicated, or in |lieu of
lined ducts. Factory fabricated sound attenuators shall be constructed of
gal vani zed steel sheets. Quter casing shall be not |ess than 0.85 nm (22
gauge). Acoustical fill shall be fibrous glass. Net sound reduction shal
be as indicated. Values shall be obtained on a test unit not |ess than 600
mm by 600 mm outside dinmensions nade by a certified nationally recognized
i ndependent acoustical |aboratory. Air flow capacity shall be as indicated
or required. Pressure drop through the attenuator shall not exceed the

val ue indicated, or shall not be in excess of 15 percent of the tota
external static pressure of the air handling system whichever is |ess.
Sound attenuators shall be acoustically tested with nmetal duct inlet and
outl et sections while under the rated air flow conditions. Noise reduction
data shall include the effects of flanking paths and vibration

transm ssion. Sound attenuators shall be constructed to be airtight when
operating at the internal static pressure indicated or specified for the
duct system but in no case less than 500 Pa (2 inch water gauge).
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b. Acoustical Duct Liner:

Acoustical duct lining shall be fibrous glass designed exclusively for
lining ductwork and shall conformto the requirenments of ASTM C 1071, Type

I and Il. Liner conposition nay be uni formdensity, graduated density, or
dual density, as standard with the manufacturer. Lining shall be coated,
not less than 25 mm thick. Were acoustical duct liner is used, liner or

conbination of liner and insulation applied to the exterior of the ductwork
shal |l be the thernmal equivalent of the insulation specified in Section 15080
THERMVAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Duct sizes shown shall be

i ncreased to conpensate for the thickness of the lining used. 1In lieu of
sheet netal duct with field-applied acoustical |ining, acoustically

equi val ent lengths of fibrous glass duct or factory fabricated

doubl e-wal l ed internally insulated duct with perforated |iner may be
provided. Net insertion |oss value, static pressure drop, and air flow

vel ocity capacity data shall be certified by a nationally recognized

i ndependent acoustical |aboratory.

.8.5 D ffusers, Registers, and Gilles

Units shall be factory-fabricated of alum numand shall distribute the
specified quantity of air evenly over space intended w thout causing

noti ceabl e drafts, air novenent faster than 0.25 mis (50 fpm) in occupied
zone, or dead spots anywhere in the conditioned area. Qutlets for

di ffusion, spread, throw, and noise |evel shall be as required for

speci fied performance. Perfornmance shall be certified according to ASHRAE
70. Inlets and outlets shall be sound rated and certified according to
ASHRAE 70. Sound power |evel shall be as indicated. Diffusers and

regi sters shall be provided with volunme danper wi th accessi bl e operator

unl ess ot herwi se indicated; or if standard with the manufacturer, an
automatically controlled device will be acceptable. Volunme danpers shall
be opposed bl ade type for all diffusers and registers, except |inear slot
di ffusers. Linear slot diffusers shall be provided with round or

el liptical balancing danpers. Were the inlet and outlet openings are

| ocated Il ess than 2 m above the floor, they shall be protected by a grille
or screen accordi ng to NFPA 90A.

.8.5.1 Supply Air Diffusers (SAD)

Supply air diffusers shall be fabricated from steel and have an adjustabl e
di scharge pattern. The diffuser shall have a square inlet and be an
integral part of the franme assenbly. A transition piece shall be provided
to facilitate attachment of round duct. An inner core assenbly consisting
of fixed deflection |ouvers shall be available with the discharge pattern
shown on the drawi ngs. The diffusers shall have adjustable vanes to
provide full vertical projection as well as horizontal projection. The

di ffuser shall also have throw reducing vanes to deflect a horizontal

di scharge air streamfromeach side of the diffuser into diverging air
streans. The inner core assenbly shall be renove3d in the field wthout
tools for each installation, cleaning or danper adjustnent.

The diffuser shall have a white finish.
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An integral, opposed bl ade vol une danper shall be constructed from heavy
gauge steel and be operable fromthe face of the diffuser

The register shall be finished in white.

The register shall be tested in accordance w th ANSI/ASHRAE St andard
70-1991.

2.8.5.2 Supply Air Registers (SAR

Supply air registers shall be fabricated fromalum numw th a 44.45mm
(1-1/4") wide border on all sides. For registers 600 x 6000 (24" x 24")
and smaller, the register shall have roll-formed borders. For registers

| arger than 600 x 600 (24" x 24'), the register shall be constructed using
conti nuous al um num extrusions and be interlocked at the corners and
nmechanical ly staked to forma rigid frane. Double deflection bl ades shal
be held firmy in place by mllions frombehind the register and fixed in
pl ace by crinmping or welding. Double deflection blades shall be spaced at
19 mm (3/4") on centers and be front blades shall be parallel to the |ong
di mensions of the register. Blades shall have friction pivots on both
sides to allow individual blade adjustnent w thout |oosening or rattling or
be inserted through the frane and held tight with steel friction wire
interlocked to the frame on both ends of each sides. Plastic blade pivots
are not acceptable.

An integral, opposed bl ade vol une danper shall be constructed from heavy
gauge steel and be operable fromthe face of the register

The register shall be finished in white.

The regi ster shall be tested in accordance w thin ANSI/ASHRAE St andard
70-1991.

2.8.5.3 Return Air, Transfer Air and Exhaaust Air Regiosters (RAR, TAR &
EAR)

Return Air, Transfer Air and Exhaust Air Registers (RAR TAR & EAR)
2.8.6 Louvers

Louvers for installation in exterior walls which are associated with the
air supply and distribution systemshall be as indicated on the draw ngs.
Louver frane shall have a m nimum depth of 100 nmm (4 inches).

2.8.7 Qutside Air Penthouse

Pent houses shall be fabricated from gal vani zed steel or al um num sheets

wi t h gal vani zed or al um num structural shapes. Sheet netal thickness,

rei nforcement, and fabrication shall conformto SMACNA HVAC Duct Const Stds.
Louver bl ades shall be accurately fitted and secured to franes. Edges of

| ouver bl ades shall be folded or beaded for rigidity and baffled to exclude

driving rain. Penthouse shall be provided with bird screen, danper and

roof curb. Throat velocity through the unit shall not exceed Z.54 m's (500

fpm.
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2.8.8 Bird Screens and Franes

Bird screens shall conformto ASTM E 437, No. 2 nesh, alum num or stainless

steel. Al um num screens shall be rated "nmediumlight". Stainless stee
screens shall be rated "light". Franes shall be renpvable type, stainless
steel .

2.8.9 Sub Title

Text
2.9 Al R SYSTEMS EQUI PVENT
2.9.1 Fans

Fans shall be tested and rated according to AMCA 210. Fans may be
connected to the notors either directly or indirectly with V-belt drive.

V-belt drives shall be designed for not |ess than 140 percent of the
connected driving capacity. Motor sheaves shall be variable pitch for 11
kW (15 hp) and below and fixed pitch as defined by ARl Guideline D

Vari abl e pitch sheaves shall be selected to drive the fan at a speed which

wi || produce the specified capacity when set at the approxi nate m dpoint of

t he sheave adjustnment. Wen fixed pitch sheaves are furnished, a

repl aceabl e sheave shall be provi ded when needed to achi eve systemair

bal ance. Mdtors for V-belt drives shall be provided with adjustable rails
or bases. Renpbvable netal guards shall be provided for all exposed V-belt

drives, and speed-test openings shall be provided at the center of al
rotating shafts. Fans shall be provided with personnel screens or guards

on both suction and supply ends, except that the screens need not be

provi ded, unless otherw se indicated, where ducts are connected to the fan
Fan and notor assenblies shall be provided with vibration-isolation

supports or nmountings as indicated. Vibration-isolation units shall be

standard products with published | oading ratings. Each fan shall be

sel ected to produce the capacity required at the fan static pressure

i ndi cated. Sound power |evel shall be as indicated. The sound power | evel

val ues shall be obtained according to AMCA 300. Standard AMCA arrangenent,
rotation, and discharge shall be as indicated.

2.9.1.1 Centrifugal Fans

Centrifugal fans shall be fully enclosed, single-width single-inlet, or
doubl e-wi dt h doubl e-inlet, AMCA Pressure Class |, Il, or IlIl as required or
i ndicated for the design systempressure. |Inpeller wheels shall be rigidly
constructed, accurately bal anced both statically and dynamcally. Fan

bl ades may be forward curved, backward-inclined or airfoil design in whee
sizes up to 750 mm (30 inches). Fan blades for wheels over 750 nm (30
inches) in dianeter shall be backward-inclined or airfoil design. Booster
fans for exhaust dryer systens shall be the open-wheel radial type. These
fans shall be suitable for conveying lint and the tenperatures encountered.
The fan shaft shall be provided with a heat slinger to dissipate heat
bui | dup along the shaft. An access (service) door to facilitate

mai nt enance shall be supplied with these fans. Fan wheels over 900 mm (36
inches) in dianeter shall have overhung pulleys and a bearing on each side
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of the wheel. Fan wheels 900 nm (36 inches) or less in dianeter may have
one or nore extra |long bearings between the fan wheel and the drive.
Bearings shall be sleeve type, self-aligning and self-oiling with oi
reservoirs, or precision self-aligning roller or ball-type with accessible
grease fittings or permanently lubricated type. Gease fittings shall be
connected to tubing and serviceable froma single accessible point.
Bearing life shall be L50 rated at not |ess than 200,000 hours as defined
by AFBMA Std 9 and AFBVA Std 11. Fan shafts shall be steel, accurately
finished, and shall be provided with key seats and keys for inpeller hubs
and fan pulleys. Each fan outlet shall be of anple proportions and shal
be designed for the attachnent of angles and bolts for attaching flexible
connections. Manually operated inlet vanes shall be provided on suction
inlets. Manually operated outlet danpers shall be provided. Mtors,

unl ess otherwi se indicated, shall not exceed 1800 rpm and shall have open
dri pproof enclosures. Motor starters shall be manual across-the-line type
wi t h general - purpose enclosure. Renpte manual switch with pilot indicating
light shall be provided where indicated.

.9.1.2 In-Line Centrifugal Fans

In-line fans shall have centrifugal backward inclined bl ades, stationary
di scharge conversion vanes, internal and external belt guards, and

adj ustabl e motor nounts. Fans shall be nmounted in a wel ded tubul ar casing.
Air shall enter and leave the fan axially. Inlets shall be streanined
wi th conversion vanes to elimnate turbul ence and provide snooth discharge
air flow Fan bearings and drive shafts shall be enclosed and isol ated
fromthe air stream Fan bearings shall be seal ed agai nst dust and dirt
and shall be permanently |ubricated, and shall be precision self aligning
ball or roller type. Bearing life shall be L50 rated at not |ess than
200, 000 hours as defined by AFBVMA Std 9 and AFBMA Std 11. Mdtors shal
have open dripproof enclosure. Mtor starters shall be nmanual
across-the-line with general - purpose encl osures. Renbte nmanual switch with
pilot indicating light shall be provided where indicat ed.

.9.1.3 Panel Type Power V&Il Ventilators

Fans shall be propeller type, assenbled on a reinforced netal panel wth
venturi opening spun into panel. Fans with wheels |ess than 600 mm (24

i nches) dianeter shall be direct or V-belt driven and fans with wheels 600
mm (24 inches) dianeter and |arger shall be V-belt drive type. Fans shal
be furnished with wall nounting collar. Lubricated bearings shall be
provided. Fans shall be fitted with wheel and nbtor side netal or wire
guards which have a corrosion-resistant finish. Mtor enclosure shall be
dri pproof type. Gavity backdraft danpers shall be provi ded where

i ndi cat ed.

.9.1.4 Centrifugal Type Power Vall Ventilators

Fans shall be direct or V-belt driven centrifugal type w th backward

i nclined, non-overloading wheel. Mdtor housing shall be renmovable and
weat herproof. Unit housing shall be designed for sealing to building
surface and for discharge and condensate dri ppage away from buil di ng
surface. Housing shall be constructed of heavy gauge al uminum Unit shal
be fitted with an alum numor plated steel wire discharge bird screen
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anodi zed al umi numwall grille, manufacturer's standard gravity danper, an
airtight and liquid-tight netallic wall sleeve. Mdtor enclosure shall be
dri pproof type. Lubricated bearings shall be provided.

2.9.1.5 Centrifugal Type Power Roof Ventilators

Fans shall be direct or V-belt driven with backward inclined,

non- over |l oadi ng wheel. Motor conpartnent housing shall be hinged or
renovabl e and weat her proof, constructed of heavy gauge al um num Fans
shal | be provided with birdscreen, disconnect switch, gravity danpers, roof
curb, and extended base. Modtors encl osure shall be dripproof type.

Grease-| aden kitchen exhaust fans shall be centrifugal type according to UL
705 and fitted with V-belt drive, round hood, and w ndband upbl ast

di scharge configuration, integral residue trough and collection device,

not or and power transm ssion conponents |located in outside positively air
ventilated conpartnent. Lubricated bearings shall be provided.

2.9.1.6 Cei l i ng Exhaust Fans

Suspended cabi net-type ceiling exhaust fans shall be centrifugal type,
direct-driven. Fans shall have acoustically insulated housing. Integra
backdraft danper shall be chatter-proof. The integral face grille shall be
of egg-crate design or |ouver design. Fan notors shall be nobunted on
vibration isolators. Unit shall be provided with nounting flange for
hangi ng unit from above. Fans shall be U L. listed.

2.9.2 Coils

Coils shall be fin-and-tube type constructed of seanl ess copper tubes and
copper fins nechanically bonded or soldered to the tubes. Copper tube wal
t hi ckness shall be a m nimum of 0.508 mm (0.020 i nches). Copper fins shal
be 0.114 mm (0. 0045 inch) mninumthickness. Casing and tube support
sheets shall be not lighter than 1.6 nm (16 gauge) gal vani zed st eel
formed to provide structural strength. Wen required, multiple tube
supports shall be provided to prevent tube sag. Each coil shall be tested
at the factory under water at not |less than 2.76 MPa (400 psi) air
pressure and shall be suitable for 1.38 MPa (200 psi) working pressure.
Coils shall be npbunted for counterflow service. Coils shall be rated and
certified according to ARl 410.

2.9.2.1 Di rect - Expansion Coils

Direct-expansion coils shall be suitable for the refrigerant invol ved.
Suction headers shall be seanl ess copper tubing or seanl ess or resistance
wel ded steel tube with copper connections. Supply headers shall consist of
a distributor which shall distribute the refrigerant through seanl ess
copper tubing equally to all circuits in the coil. Tubes shall be
circuited to ensure mnimum pressure drop and naxi nrum heat transfer
Crcuiting shall pernit refrigerant flow frominlet to suction outlet

wi t hout causing oil slugging or restricting refrigerant flowin coil. Each
coil to be field installed shall be conpletely dehydrated and seal ed at the
factory upon conpl eti on of pressure tests.

2.9.2.2 Water Coils
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Water coils shall be installed with a pitch of not |ess than 10 nmm per
neter of the tube length toward the drain end. Headers shall be
constructed of cast iron, welded steel or copper. Each coil shall be
provided with a plugged vent and drain connection extendi ng through the
unit casing.

.9.3 Air Filters

Air filters shall be listed according to requirenments of UL 900, except
high efficiency particulate air filters of 99.97 percent efficiency by the
DOP Test method shall be as |isted under the Label Service and shall neet
the requirenents of UL 586.

.9.3.1 Ext ended Surface Pl eated Panel Filters

Filters shall be 50 nm (2 inch) depth, sectional, disposable type of the
size indicated and shall have an average efficiency of 25 to 30 percent
when tested according to ASHRAE 52.1. Initial resistance at 2.54 m's (500
feet per mnute) shall not exceed 9 mm water gauge. Filters shall be UL
Class 2. Media shall be nonwoven cotton and synthetic fiber mat. A wire
support grid bonded to the nedia shall be attached to a noisture resistant
fi berboard frane. Al four edges of the filter nedia shall be bonded to
the inside of the frame to prevent air bypass and increase rigidity.

.9.3.2 Hol di ng Franmes

Frames shall be fabricated fromnot |ighter than 1.6 mm (16 gauge) sheet
steel with rust-inhibitor coating. Each holding frane shall be equi pped
with suitable filter holding devices. Holding frane seats shall be
gasketed. All joints shall be airtight.

.9.3.3 Filter Gauges

Filter gauges shall be dial type, diaphragm actuated draft and shall be
provided for all filter stations, including those filters which are
furnished as integral parts of factory fabricated air handling units.
Gauges shall be at least 98 nm (3-7/8 inches) in dianmeter, shall have
white dials with black figures, and shall be graduated in 0.0025 kPa nmm
(0.01 inch of water), and shall have a mninumrange of 0.25 kPa (1 inch
of water) beyond the specified final resistance for the filter bank on
whi ch each gauge is applied. Each gauge shall incorporate a screw operated
zero adjustment and shall be furnished conplete with two static pressure
tips with integral conpression fittings, two nolded plastic vent val ves,
two 1.5 m(5 foot) mninumlengths of 6.35 mMm (1/4 inch) dianeter

al um num tubing, and all hardware and accessories for gauge nounti ng.

.10 AR HANDLI NG UNI TS
.10.1 Factory-Fabricated Air Handling Units
Units shall be single-zone drawthrough type or as indicated. Units shal

i nclude fans, coils, airtight insulated casing, prefilters, adjustable
V-belt drives, belt guards for externally nounted notors, access sections

SECTI ON 15895 Page 29
(PC- Am 0002)



VBRFYO02

where indi cated, m xing box or conbination sectional filter-m xing box,

vi bration-isolators, and appurtenances required for specified operation

Vi bration isolators shall be as indicated. Each air handling unit shal
have physical dinmensions suitable to fit space allotted to the unit and
shal |l have the capacity indicated. Air handling unit shall have published
rati ngs based on tests perfornmed according to ARl 430.

.10.1.1 Casi ngs

Casing sections shall be single 2 inch double wall type, constructed of a
m ni mum 18 gauge gal vani zed steel, or 18 gauge steel outer casing protected
with a corrosion resistant paint finish according to paragraph FACTORY

PAI NTI NG I nner casing of double-wall units shall be mnimum1.0 mm (20
gauge) solid galvanized steel. Casing shall be designed and constructed
with an integral structural steel frane such that exterior panels are

non-| oad bearing. Exterior panels shall be individually renovable.

Renoval shall not affect the structural integrity of the unit. Casings
shal |l be provided with inspection doors, access sections, and access doors
as indicated. Inspection and access doors shall be insulated, fully

gasket ed, double-wall type, of a minimum 1.3 mm (18 gauge) outer and 1.0
nmm (20 gauge) inner panels. Doors shall be rigid and provided with heavy
duty hinges and |l atches. |Inspection doors shall be a m nimm 300 nm w de
by 300 nm high. Access doors shall be mninum 600 nm wi de and shall be
the full height of the unit casing or a mnimmof 1800 mm whichever is

| ess. Access Sections shall be according to paragraph AR HANDLI NG UNI TS.
Drain pan shall be double-bottomtype constructed of 16 gauge stainl ess
steel, pitched to the drain connection. Drain pans shall be constructed
water tight, treated to prevent corrosion, and designed for positive
condensate drai nage. Wen 2 or nore cooling coils are used, with one

st acked above the other, condensate fromthe upper coils shall not flow
across the face of lower coils. Internediate drain pans or condensate

col l ection channel s and downspouts shall be provided, as required to carry
condensate to the unit drain pan out of the air streamand wi thout noisture
carryover. FEach casing section handling conditioned air shall be insul ated
with not less than 25 mm (1 inch) thick, 24 kg per cubic neter (1-1/2
pound density) coated fibrous glass material having a thermal conductivity
not greater than 0.033 WmK (0.23 Btu/hr-sf-F). Factory applied fibrous
glass insulation shall conformto ASTM C 1071, except that the mninum

t hi ckness and density requirenments do not apply, and shall neet the

requi renents of NFPA 90A. Foamtype insulation is not acceptable.

Foil -faced insulation shall not be an acceptable substitute for use on
doubl e-wal | access doors and inspections doors and casing sections. Duct
liner material, coating, and adhesive shall conformto fire-hazard

requi renents specified in Section 15080 THERVAL | NSULATI ON FOR MECHANI CAL
SYSTEMS. Exposed insul ation edges and joints where insulation panels are
butted together shall be protected with a netal nosing strip or shall be
coated to conformto neet erosion resistance requirements of ASTM C 1071

A latched and hi nged i nspection door, shall be provided in the fan and coi
secti ons.

.10.1.2 Heati ng and Cooling Coils
Coils shall be provided as specified in paragraph Al R SYSTEMS EQUI PVENT,

for types indicated.
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2.10.1.3 Air Filters

Air filters shall be as specified in paragraph AlIR SYSTEMS EQUI PMENT f or
types and thickness indicated.

.10.1.4 Fans

Fans shall be double-inlet, centrifugal type with each fan in a separate
scroll. Fans and shafts shall be dynami cally bal anced prior to
installation into air handling unit, then the entire fan assenbly shall be
statically and dynam cally bal anced at the factory after it has been
installed in the air handling unit. Fans shall be mounted on steel shafts
accurately ground and finished. Fan bearings shall be seal ed agai nst dust
and dirt and shall be precision self-aligning ball or roller type. Bearing
life shall be L50 rated at not |ess than 200,000 hours as defined by AFBVA
Std 9 and AFBMA Std 11. Bearings shall be pernmanently |ubricated or
lubricated type with lubrication fittings readily accessible at the drive
side of the unit. Bearings shall be supported by structural shapes, or die
formed sheet structural nenbers, or support plates securely attached to the
unit casing. Bearings nmay not be fastened directly to the unit sheet netal
casing. Fans and scrolls shall be furnished with coating indicated. Fans
shal |l be driven by a unit-mounted or a floor-nounted notor connected to
fans by V-belt drive conplete with belt guard for externally nounted
notors. Belt guards shall be the three sided enclosed type with solid or
expanded netal face. Belt drives shall be designed for not less than a 1.3
service factor based on notor naneplate rating. Motor sheaves shall be
variable pitch for 20 kW and bel ow and fi xed pitch above 20 kW as defined
by ARI Quideline D. Were fixed sheaves are required, variable pitch
sheaves may be used during air bal ance, but shall be replaced with an
appropriate fixed sheave after air balance is conpleted. Variable pitch
sheaves shall be selected to drive the fan at a speed that will produce the
speci fied capacity when set at the approxi mate m dpoi nt of the sheave
adjustrment. Motors for V-belt drives shall be provided with adjustable
bases. Fan motors shall have spl ashproof enclosures. Mdtor starters shal
be magnetic across-the-line type with general -purpose enclosure. Unit fan
or fans shall be selected to produce the required capacity at the fan
static pressure. Sound power |evel shall be as indicated. The sound power
| evel val ues shall be obtained according to AMCA 300 or ASHRAE 68.

.10.1.5 Variable Frequency Drive (VFD)

Vari abl e frequency Drive shall consist of a solid-state adjustable
frequency controller (AFC) and performance-natched energy efficient notor
mat ched by the controller nmanufacturer and matched to the requirenents of
the specified air handling units. Provide all accessories for a conpletely
operational systemto neet the requirenents and sequence of operation
specified herein. Provide VFD conplete with power |ine reactors, prem um
efficiency nmotor, bypass contactor, cabinet and accessories specified.

The Adj ustabl e Frequency Controller (AFC) shall be a fully digital Pulse

W dt h Modul ator (PWW using very large scale integration techniques as well
as surface-mount technology for increased reliability. The AFC shall use a
16-bit mcro-processor with a 12-bit resolution to all ow stepl ess notor
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control from1l percent to 110 percent of naxi mum notor base speed.

a. Al'l programmabl e settings shall be held in non-volatile nenory
and shall not be affected by power outages, brown-outs, power dips, etc.
The AFC shall have initial programmable settings intact fromthe factory
wi t hout the need for battery backup. The AFC shall not need to be
programmed at the job site prior to running the notor but shall be ready to
run a nmotor as soon as power connections are made.

b. Programming at the job site to accombdate specific |oca
application requirements such as frequency avoi dance and preset speeds
shall be available to the user

C. Al'l high voltage conmponents within the enclosure shall be
isolated with steel or polycarbonate covers.

d. The AFC and options shall be UL Listed and CSA Certified. The
AFC and options shall conply with the applicable requirenents of the |atest
standards of ANSI, |EEE and the National Electric Code.

e. The AFC shall be functionally tested under notor |oad and then
cycled. This assures that if the AFC is started up according to the
i nstruction manual provided, the unit will run reliable.

f. The AFC shall have the followi ng features

(1) Renote start-stop
(2) Speed sel ection
(3) Ti med accel eration and decel eration
(4) Current limt and voltage linmt.
(5) 6-66 Hz controlled speed range.
g. The AFC shall include the follow ng features:

(1) Operators control shall be mounted on the door of the wal
mount ed steel cabinet and consi st of a nenbrane command center which all ows

manual stop/start, speed control, local/renpte status indication, manual or
automatic speed control selection, run/jog selection and forward reverse
selection. |In addition, the command center will serve as a nmeans to

configure controller paraneters such as m ni num speed, naxi num speed,

accel eration and deceleration tinmes, volts/hertz ratio, torque boost, slip
conpensation, over frequency limt, frequency agreenent, current linit, and
job frequency. Potentioneters will not be allowed for these settings. The
controll er shall have an internal neans of deactivating keypad paraneter
adjustments to elimnate unauthorized data entry. A slip conpensation
circuit for accurate 1 percent speed regul ation without the need of a
tachoneter.

(2) Adj ustable D-C braking that is progranmable fromthe command
center adjustable in both anplitude and duration

(3) An el ectronic overload circuit designed to protect an A-C
not or operated by the AFC output from extended overl oad operation on an
inverse time basis.
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(4) Aut omati ¢ and manual torque boosts that are adjustable
within the control to accelerate hard-to-start applications.

(5) An LED display mounted on the door of the cabinet that
digitally indicates:

(a) Frequency out put

(b) Vol tage out put

(c) Current out put

(d) First fault indication

(6) The capability of starting into a rotating |oad wi thout the
need of a tinme delay upon a start conmand.

(7) Rel ay contacts for renote indication of drive fault and
notor running for interwiring to another device.

(8) An automatic restart circuit which is adjustable by nunber
of restart attenpts and the interval between restarts.

(9) Three critical frequency avoi dance bands, which can be
programmed in the field, enable the controller to avoid resonate
frequenci es of the driven equipnment. Each critical frequency avoi dance
band shall have a band wi dth adjustable via keypad entry of up to 10 Hertz.

(10) Three programrmabl e preset speeds which will force the AFC
to preset speed upon a user contact closure. This feature shall be set
digitally by entering data via the door nmounted nenbrane conmand center

(1) The AFC shall have the capability to ride through power
dips up to 500 nsec without a controller trip depending on |oad and
operating conditions.

(12) Multiple volts/hertz patterns adjustable in one hertz
increnents from30 hertz to maxi mumhertz for maximumflexibility and
control

(13) Jog speed sel ection

(14) Two frequency agreenent speeds adjustable in the field and
i nterconnected to on-board dry relay contacts.

(15) An isolated electrical follow ng capability and control
interface shall enable the AFC to follow a 0-20 Ma, 4-20 Ma, 0-4 volt, 0-8
volt, or 0-10 volt DC grounded or ungrounded speed signal froman externa
source. In addition, the drive shall be able to follow a pulse train speed
signal input.

(16) For snpoth accel eration and decel eration capabilities, the
drive shall have a pre-programed ranp curve which can be activated |ocally.

(17) Two auxiliary sel ectable contacts (DPDT) which can be

activated by two of the following with the actual setpoint adjustable:
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(a) Zer o speed.

(b) Reverse rotation

(c) Qut put current.

(d) CQutput speed.

(e) Run.

(f) Line dip in excess of 15 msec.

h. The AFC shall include the follow ng protective circuits and
features:

(1) I nst ant aneous El ectronic Trip for the followi ng faults:

(a) Mot or current exceeds 150 percent for |onger than one
m nute of controller maxi mum sine wave current rating.

(b) Qut put phase-to-phase short circuit condition
(c) Total ground fault under any operating condition
(d) Hi gh input |ine voltage.

(e) Low i nput |ine voltage.

(f) Loss of input phase.

(9) External fault. (This protective circuit shall permt
wiring of renote normally close safety contact to shut down the drive.)

(2) DV/ DT and DI /DT protection for sem conductors.

(3) Al live power equipnent shall be covered by protective
shields to ensure the safety of operating personnel

(4) Met al oxi de varistors.

i. The AFC shall have the follow ng separate adjustnents avail abl e:

(1) Maxi mum frequency - 66 Hz.

(2) M ni mum frequency - 0 to 5 Hz.

(3) Acceleration - 0.1 to 360 seconds standard.
(4) Deceleration - 0.1 to 360 seconds as standard
(5) Vol ts/Hertz - Programuabl e.

(6) Maxi mum | oad - 150 percent for one mnute

(7) Current limt: 50 percent to 150 percent of sine wave
current rating.

(8) Regul ati on Frequency Stability Long Term- +0.01 percent of
base speed.

(9) Slip Conpensation - 1/2 to 1 percent speed regul ation

j. The AFC shall be designed and constructed to operate within the
foll owi ng service conditions:

(1) Elevation: to 3,300 feet wi thout derating.

(2) Anbi ent Operating Tenperature Range: O degrees Cto 40
degrees C.

(3) At mosphere: Non-condensing relative humdity to 95 percent.

(4) A-C Line Voltage Variation: -5 percent to +10 percent.

(5) A-C Line Frequency Variation: 2 Hz.
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k. The energy efficient nmotor shall utilize premumnmaterials and
optim zed design for energy efficient performance and nmi ni mum | osses on
adj ustabl e frequency power. Motors shall have the followi ng electrical
design features:

(1) Full dass F, non-hygroscopic insulation system eval uated
in accordance with | EEE-117 classification tests.

(2) Motors shall be rated with a mninum 1. 15 service factor on
sine wave power and el ectrical design shall not exceed the insulation
al | owabl e tenperature rise at 1.0 service factor on adjustabl e frequency
power .

(3) Mot or wi ndi ngs shall be of copper.

(4) Motor rotor construction shall be die cast al um num or
fabricated copper or their respective alloys. Rotor on frames 213T and
above shall be keyed to shaft and rotating assenbly dynam cally bal anced to
NEMA [imts per MGL-12.05. Balance weights, if required, shall be secured
to the rotor resistance ring or fan blades by rivets. Machine screws and
nuts are prohibited.

(5) The notor shall use an open bearing (non-shiel ded) positive
| ubrication system The design of this positive lubrication system shall
m nimze contam nant entry into bearings and protect agai nst over
[ ubrication and corrosion and grease mgration into notor.

(6) Al'l nmounting hardware shall be hex head, high strength, SAE
Grade 5, zinc plated for corrosion protection. Screwdriver slot fasteners
are prohibited.

(7) TEFC nmotors with external cooling fans shall have fan
covers with openings neeting the "guarded" definition of NEMA

(8) TEFC nmotors shall have provision for drai nage of
condensation at |ow points of the enclosure.

(9) Each conpl eted and assenbl ed notor shall receive a routine
factory test per NEMA standards. Test shall include wi nding resistance, no
| oad current and power, high-potential test and mechanical vibration check.

.  Manual Bypass Transfer Switch:

(1) Provide a full voltage notor transfer switch, nechanically
i nterl ocked between the AFC and the Bypass nodes of operation, to directly
switch the notor between the AFC output and the incomi ng power line. The
switch shall be UL |isted as a manual notor starter without the requirenent
for a separate nmgnetic bypass notor starter.

(2) Provide a main incom ng di sconnect circuit breaker (MCB)
with a through-the-door handle, which is interlocked with the bypass
cabi net door. This thermal nagnetic circuit breaker will provide short
circuit protection for notor while operating in the Bypass node in
accordance with the requirenments of the National Electrical Code (NEC).
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Provi de conplete with the through-the-door handle to neet the
Nati onal Electrical Code requirenents for a | ockabl e neans of di sconnect.
Thi s disconnect will renove all power from both control cabinets and the
notor in all operating nodes.

The MCB is equipped with a shunt trip nmechanismto enabl e notor
over|l oad shutdown or other safety interlock shutdowns to function in the
Bypass node when using the transfer switch as a manual notor starter in the
Bypass node. Energizing the shunt trip coil will force trip the MB,
renovi ng power to the notor in all nodes, requiring nanual reset of the
MCB.

(3) Provide a thernmal overload relay, sized for the notor
naneplate full |oad anps or the AFC "Sine Wave Amp" rating, whichever is
| ower, neet requirenents of the NEC for notor thermal or current protection

(4) Provide a conplete manual bypass switch and AFC in a conmpn
NEMA 1, wall mounted and ventil ated cabinet.

(5) Provide isolation transforner in a NEMA 1 ventil ated
encl osure, floor nounted, alum num wi ndings, three phase, 60 Hertz, Class H
i nsulation dry type construction, delta primry, we secondary, prinary
vol tage and secondary voltage as indicated, kVA sized per the VFD
manuf acturer's recomendati on.

.10.1.6 Access Sections and Filter/M xi ng Boxes

Access sections shall be provided where indicated and shall be furnished

wi th access doors as shown. Access sections and filter/ m xi ng boxes shall
be constructed in a manner identical to the remainder of the unit casing
and shall be equipped with access doors. M xing boxes shall be designed to
mnimze air stratification and to pronmpte thorough nixing of the air
streans.

.10.1.7 Danper s

Danpers shall be as specified in paragraph CONTROLS.

11 COVPUTER ROOM Al R CONDI TI ONI NG ( CRAC) UNI TS

2.11 COVPUTER ROOM Al R CONDI TI ONI NG (CRAC) UNITS

CRAC unit shall be a chilled water, self-contained factory assenbly unit
with upflow air delivery to provide precise environnental control for

el ectroni c data processi ng spaces.

11,1 Cabi net and Frane

Frame shall be constructed of heliarc wel ded tubular steel and painted for
maxi mum corrosi on protection. Exterior panels shall be insulated with a
m nimum 25.4 nm (1 inch) thick, 0.68 kg. (1 “1bs.) density fiber

insulation. The main front panel shall have Y turn fasteners. The
exterior panels shall be powder coated. Color shall be coordinated with
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the Contracting O ficer.
11,2 Filter Chanber

The filter chanbers shall be an integral part of system |ocated within the
cabi net serviceable fromeither end of the unit.

.11.3 Fan

Fan shall be centrifugal type, double width, double inlet and shall be
statically and dynam cally bal anced as a conpl eted assenbly to a maxi num
vibration level of two mils in any plane. The shaft shall be heavy duty
steel with self-aligning ball bearings with a mninumlife span of 100, 00
hours. The fan notor shall be as indicated and nounted on an adjustable
slide base. The drive package shall be two-belt, variable speed, size for
200% of fan notor horsepower. The fans shall be located to draw air over
the A-frame coil to ensure even air distribution and maxi mum coi

per f or mance.

.11. 4 Infrared Hum di fi er

Hum difier shall be of the infrared type consisting of high intensity
quartz | anps nounted above and out of the water supply. The evaporator pan
shal |l be stainless steel and arranged to be serviceabl e wi thout

di sconnecting high voltage electrical connections. The conplete humdifier
section shall be pre-piped ready for final connection. The infrared

hum dification systemshall use bypass air to prevent over humdification
of the room The hunidifier shall have a capacity as indicated on the
drawi ngs. The hum difier shall be equipped with an automatic water supply
systemw th an adjustable water-over-feed to prevent mneral precipitation

.11.5 El ectri c Reheat

The electric reheat coils shall be ow watt density, 304 stainless stee
fin tubular construction, protected by thernal safety switches. Capacity
shal |l be as indicated on the drawi ngs and be controlled in three stages.

.11.6 Advanced M croprocessor Control with G aphics

The control processor shall be mcroprocessor based with a front nonitor
dot matrix display panel and control keys for user inputs. The controls
shall be nenu driven with on-screen pronpts for easy user operation. The
system shal |l allow user review and progranm ng of tenperature and hum dity
setpoints, alarmparaneters, and setup sel ections including choice of
control type. A password shall be required to nmake system changes. For
all user selections, the range of acceptable input (tenperature, humdity,
or tinme delay) shall be displayed on the nonitor screen. The system shal
provi de nonitoring of roomconditions, operational status in % of each
function, conponent run tinmes and date and tine. The system shall be
capabl e of monitoring four additional input points.

The control systemshall allow programm ng of the followi ng room conditions:
(a) Tenperature setpoint 18-29 deg. C (65-85 deg. F)
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(b) Tenperature sensitivity +1 deg. Cto +9.9 deg. Cin 0.1 deg. C
i ncrement s

(c) Hum dity setpoint 20-80%relative humdity

(d) Hum dity sensitivity +1%to +30%relative humdity

Al setpoints shall be adjustable fromthe individual unit front nonitor
panel . Tenperature and Hunidity Sensors shall be capabl e of being
calibrated using the front nmonitor panel controls to coordinate with other
tenperature and humdity sensors in the room

The m croprocessor shall calculate the noisture content in the room and
prevent unnecessary hum di fication and dehum dification cycles by
respondi ng to changes in dewpoint tenperature. |In addition, the system
shal |l provide the following internal controls:

(a) For start-up after power failure, the systemshall provide automatic

restart with a programmable (up to 9.9 ninutes in 6 second increnments) tine
delay. Programr ng can be perforned either at the unit or formthe central
DDC system

(b) During start-up, or after power failure, the mcroprocessor shal
sequence operational |load activation to mnimze inrush current. Systens
allowing nultiple loads to start sinultaneously are unacceptable.

(c) The m croprocessor shall provide a front nonitor 240 x 128 dot matrix
graphi cs display panel with backlighting. The display (along with five
front nounted control keys) shall be the only operator interface required
to obtain all available systeminfornmation such as room conditions,
operational status, graphical data, alarms, control and al arm setpoints and
all user selections including alarm del ays, sensor calibration, DIP swtch
sel ections and diagnostics. All indicators shall be in | anguage form No
synbol s or codes shall be acceptable.

(d) The m croprocessor shall activate an audible and visual alarmin
event of any of the foll ow ng conditions:

(1) Hi gh tenperature

(2) Low tenperature

(3) H gh humidity

(4) Low humi dity

(5) Hum di fier problem

(6) Change filters

(7) Loss of air flow

(8) Loss of Power

(9) Four additional alarns

L11.7 Chilled Water Control Val ve

The water circuit shall include a 3-way nodul ating valve. The

nm croprocessor comuands the valve in response to roomconditions. Cooling
capacity shall be controlled by bypassing chilled water around the coil
The nodul ating val ve travel for dehumdification shall be proportional

2.11.8 Chill ed Wat er Coi
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The cooling coil shall be of A-frame design with rows and face area as

i ndi cated on the drawi ngs. The coil shall be constructed of copper tubes
and aluminumfins. The water circuit shall be designed to distribute water
into the entire coil face area. The entire coil assenbly shall be nounted
in a stainless steel condensate drain pan

.11.9 Fl ow Switch

A flow switch shall activate the alarm system should the chilled water
supply be interrupted. The switch shall be factory mounted and wired.

.11.10 Di sconnect Switch

The manual di sconnect switch shall be nounted in the high voltage section
of the electrical panel. The switch shall be accessible with the door
cl osed.

.11.11 Fi rest at

The firestat shall inmediately shutdown the environnental control system
when activated. The firestat shall be nounted in the electrical panel wth
the sensing elenent in the return air

.11.12 Condensat e Punp

The condensate punp shall have a mninumcapacity of 378 L/hr at 6 m (100
GPH at 20 feet). Punp assenbly shall be conplte with integral float
swi tch, punp, notor assenbly and reservoir

.11.13 Snoke Det ect or

The snoke detector shall imediately shut down the environnental control
system and activate the al arm system when activated. The snoke detector
shall be nounted in the electrical panel with the sensing elenent in the
return air conpartnent.

.12 TERM NAL UNI TS
.12.1 Vertical Stack Fan-Coil Units

a. System Description: Stack fan coil units, 2 pipe for
furred-in cabinets that are floor nmounted in nulti-story buildings.

b. Quality Assurance: Units shall be tested and certified in
accordance wit ARl standard 440, latest edition. Al units shal
be UL and CSA approved. Each coil shall be factory tested for

| eakage at 350 psig air pressure with coil subnerged in water.

I nsul ation and adhesi ve shall neet NFPA-90A requirenent for flane
spread and snoke generation. All equipnent wiring shall conply
with NEC requirenents.

c. Delivery, Storage and Handling: Unit shall be handl ed and

stored in accordance with the manufacturer's instructions.
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2.12. 1.1 Pr oduct s

a. General: Factory assenbled, stack fan coil units. units are
complete with water coils, fans, notors, drain pan, and al
required wiring, piping, controls, and special features.

b. Furred-lIn Stack Unit: The unit shall be constructed of 18-ga
gal vani zed steel frame and 18-ga gal vani zed steel back panel. The
fan coil is open or enclosed for furred-in installation. These
units are designed to have the wal |l board applied directly to the
unit surface and all openings have standard “in. thick
neoprene-coated, glass fiber insulation. Units have

doubl e-defl ecti on al um num di scharge grilles and pai nted, stanped
(standard) aluminumreturn air grille panel. Renovable return air
grille provides access to all internal piping and wring.
Controls are provided with a quick-di sconnect plug for field
nmounting on unit.

c. Drain Pan: Drain pan shall be forned of 18 gage steel and
shall be coated inside with fire-retardant cl osed-cell foam

i nsulation. Water never touches the netal pan elininating the
possibility of corrosion. The drain is factory piped to the drain
riser that has a renovable "P-trap" allow ng easy cl eani ng.

d. Filter: Afilter track conplete with one inch thick throwaway
filters shall be installed in the unit.

e. Fan: Centrifugal fan shall be directly driven by an electric
notor. Fan wheel shall be double-width type with forward curved
bl ades and shall be statically and dynam cally bal anced. Fan
wheel and scroll shall be constructed of gal vani zed st eel

f. Coil: Coil shall have staggered “%inch OD copper tubes and

al umi num plate fins bonded to the tubes by nechani cal expansion
and shall be suitable for a working pressure of 250 psig. Coi
shal | be equi pped with a nmanual air vent and shall be piped to
supply and return risers with valves as specified on the equi pnent

drawi ngs. Piping between coil and risers shall include |oops to
conpensate for maxi numriser expansion and contraction of 1 %
i nches.

g. Controls and Safeties: Unit controls shall be nounted behind
the access door on the return air panel. Safeties: Unit fan
notor shall be equi pped with integral notor protection

Thernostat and fan speed control shall be unit-nounted.

h. Operating Characteristics: A wunit with a rowsplit coil
installed in a 2-pipe system shall be capabl e of providing
sequenced cool i ng.

i. Electrical Requirenents: Standard unit shall operate on
115v- 1ph-60Hz el ectrical power supply.
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j. Mtor: Fan notor shall be 3 speed, 115v-1ph-60Hz, pernmanent
split capacitor type, factory nounted on the bl ower housing.
Bearings shall be of the sleeve type with oil tubes and oversized
oil reservoir to assure positive lubrication and m ni num service
requirenents.

k. Special Features: A notorized 2-way control valve, automatic
flow control valve, and nmanual shutoff valves shall be nounted at
the factory

Doubl e-defl ecti on supply grilles shall be finished with white
prinmer or chanpagne-beige paint. Additional doubl e-defl ection
supply grilles shall be furnished for field installation

Fused or un-fused di sconnect switch shall be provided for field
installation. Switch shall be suitable for single phase. 60
Hertz service for 115, 208, 240 or 277 volts as specified on the
equi pnent schedul e.

The annul ar end of the insulation towards the coil side shall be
seal ed to prevent condensate from being sucked in by capillary
action at the ends of the insulation.

12.2 Variable Air Volune (VAV) Terminal Units

VAV terminal units shall be the type, size, and capacity shown and shall be
nounted in the ceiling or wall cavity. Actuators and controls shall be as
specified in paragraph CONTROLS. Unit enclosures shall be constructed of
gal vani zed steel not lighter than 0.85 mm (22 gauge or al um num sheet not
lighter than 1.3 mm (18 gauge). Units with flowlimters are not
acceptable. Unit air volunme shall be factory preset and readily field

adj ustabl e without special tools. A flow chart shall be attached to each
unit. Acoustic performance of the terminal units shall be based upon units
tested according to ARl 880. Sound power |evel shall be as indicated.

Di scharge sound power shall be shown for mninmumand 375 Pa (1-1/2 inches
wat er gauge) inlet static pressure. Acoustical lining shall be according
t o NFPA 90A.

.12.2.1 Vari abl e Vol une, Single Duct

Vari abl e volune, single duct, termnal units shall be provided with a
calibrated air volunme sensing device, air valve or danper, actuator, and
accessory relays. Units shall control air volune to within plus or mnus 5
percent of each air set point volume as determined by the thernbstat with
variations in inlet pressures from200 to 1500 Pa (3/4 to 6 inch water
gauge). Internal resistance of units shall not exceed 100 Pa (0.4 inch

wat er gauge) at nmaxi mum flow range. External differential pressure taps
separate fromthe control pressure taps shall be provided for air flow
nmeasurenent with a 0 to 250 Pa (0 to 1 inch water gauge) range. Unit

vol une controller shall be normally closed upon | oss of electricity.

12. 2.2 Del et ed
13 FACTORY PAI NTI NG
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Units which are not of gal vani zed construction according to ASTM A 123/ A
123M or ASTM A 924/ A 924M shall be factory painted with a corrosion
resisting paint finish. Internal and external ferrous netal surfaces shal
be cl eaned, phosphatized and coated with a paint finish which has been
tested according to ASTM B 117, ASTM D 1654, and ASTM D 3359. Evi dence of
sati sfactory paint performance for a mnimum of 125 hours for units to be
installed indoors and 500 hours for units to be installed outdoors shall be
submtted. Rating of failure at the scribe mark shall be not |ess than 6,
average creepage not greater than 3 mm Rating of the inscribed area shal
not be less than 10, no failure. On units constructed of gal vani zed stee
whi ch have been wel ded, exterior surfaces of welds or welds that have
burned through fromthe interior shall receive a final shop docket of
zinc-rich protective paint according to ASTM D 520 Type |

14 DESI CCANT DEHUM DI FI ER

a. Dehumdifier shall be of the non-cycling sorption type with
singl e desiccant rotary structure. The casing shall be fabricated
as a unitized body with wel ded al um num construction. Access
panel shall allow access for inspection or servicing wthout

di sconnecting ducting or electrical wiring. Air flow bal ancing
danmpers shall be furnished

b. The rotary structure shall be a nonolithic fabricated extended
surface conposite consisting of inert silicates reinforced with
uniformdi aneter glass fibers. The fabricated structure shall be
smoot h and continuous in the direction of air flow w thout
interruptions or sandwi ch layers which restrict airflow or create
a | eakage path at joining surfaces. Desiccant shall not channel
cake or fracture due to repeated tenperature and noi sture cycling.
The materials of construction shall be non-toxic.

c. Full face contact pressure seals shall be provided to separate
the process and reactivation airstreans and elimnate detrinmenta

| eake of air or noisture with static pressure differentials of up
to 746 Pa (3 inches water gauge).

d. Dehumidifier shall be factory assenbled, fully automatic,
conpl ete with desiccant wheel, reactivation heaters, reactivation
energy control system roughing filters, notors, fans
non-ratcheting desiccant drive unit, autonmatic controller and al
conponents' auxiliaries. Heat control shall be stepless solid
state proportioning type and air volune shall be regul ated by
vari abl e speed control of the reactivation fan. Dehunidifier
shal |l be functionally tested at the manufacturer's factory and
shi pped conplete with all conponents necessary to nmintain norna
operation.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON
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Work shall be installed as shown and according to the manufacturer's
di agranms and reconmendati ons.

3.1.1 Pi pi ng

Pipe and fitting installation shall conformto the requirenments of ASME
B31.1. Pipe shall be cut accurately to neasurenents established at the
jobsite, and worked into place w thout springing or forcing, conpletely
clearing all w ndows, doors, and other openings. Cutting or other
weakeni ng of the building structure to facilitate piping installation wll
not be permitted without witten approval. Pipe or tubing shall be cut
square, shall have burrs renpved by ream ng, and shall permt free
expansi on and contraction w thout causing damage to the building structure,
pi pe, joints, or hangers. Changes in direction shall be nade with
fittings, except that bending of pipe 100 mm (4 inches) and smaller wll
be permtted, provided a pipe bender is used and wi de sweep bends are
formed. The centerline radius of bends shall not be |less than 6 dianeters
of the pipe. Bent pipe showi ng kinks, winkles, flattening, or other

mal formations will not be accepted. Horizontal supply nains shall pitch
down in the direction of flow as indicated. The grade shall be not |ess
than 2 Mfmin 1 m Reducing fittings shall be used for changes in pipe
sizes. (Open ends of pipelines and equi pnent shall be capped or plugged
during installation to keep dirt or other foreign materials out of the
system Pipe not otherw se specified shall be uncoated. Connections to
appl i ances shall be nade with nalleable iron unions for steel pipe 65 mm
(2-1/2 inches) or less in diameter, and with flanges for pipe 80 mm (3
inches) and larger. Connections between ferrous and copper piping shal
be electrically isolated fromeach other with dielectric unions or flanges.
Al piping located in air plenuns shall conformto NFPA 90A requirenents.
Pipe and fittings installed in inaccessible conduits or trenches under
concrete floor slabs shall be wel ded.

3.1.1.1 Joints

a. Threaded Joints: Threaded joints shall be nade with tapered
threads and nade tight with a stiff mxture of graphite and oil or
pol ytetrafl uoroet hyl ene tape or equival ent thread joint conpound
or material, applied to the nale threads only.

b. Soldered Joints: Joints in copper tubing shall be cut square with
ends reaned, and all filings and dust wi ped frominterior of pipe.
Joints shall be soldered with 95/5 sol der or brazed with silver

sol der applied and drawn through the full fitting length. Care
shal | be taken to prevent annealing of tube or fittings when
maki ng connections. Joints 65 mm (2-1/2 inches) and |arger shal
be made with heat uniformy around the entire circunference of the
joint with a multi-flanme torch. Connections in floor slabs shal
be brazed. Excess solder shall be wi ped fromjoint before sol der
hardens. Solder flux shall be liquid or paste form non-corrosive
and conformto ASTM B 813.

c. Wlded Joints: Welding shall be according to qualified procedures
using qualified welders and wel ding operators. Procedures and
wel ders shall be qualified according to ASME BPV | X. Wel ding
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procedures qualified by others and wel ders and wel di ng operators
qual i fied by another operator nmay be permtted by ASME B31.1
Structural nmenbers shall be wel ded according to Section 05055
VEELDI NG, STRUCTURAL. All welds shall be permanently identified by
inmprinting the welder's or wel ding operator's assigned synbol
adjacent to the weld. Wlded joints shall be fusion wel ded unl ess
otherwi se required. Changes in direction of piping shall be nade
with welding fittings only; mtering or notching pipe to form

el bows and tees or other simlar type construction will not be
permtted. Branch connections nay be nmade with either wel ding
tees or branch outlet fittings. Branch outlet fittings shall be
forged, flared for inprovenent of flow where attached to the run
and reinforced agai nst external strains. Beveling, alignnent,

heat treatnent and inspection of weld shall conformto ASME B31l.1
Wel d defects shall be renpved and repairs nade to the weld, or
the weld joints shall be entirely renoved and rewel ded.

El ectrodes shall be stored and dried according to AWs D1.1 or as
recommended by the manufacturer. Electrodes that have been wetted
or that have lost any of their coating shall not be used.

3.1.1.2 FIl anges and Uni ons

Except where copper tubing is used, union or flanged joints shall be
provided in each line inmedi ately preceding the connection to each piece of
equi pnment or material requiring maintenance such as coils, punps, control
val ves, and other simlar itens.

3.1.2 Supports
3.1.2.1 Cenera

Hangers used to support piping 50 mm (2 inches) and larger shall be
fabricated to pernit adequate adjustnent after erection while stil
supporting the | oad. Pipe guides and anchors shall be installed to keep
pi pes in accurate alignnent, to direct the expansion novenent, and to
prevent buckling, swaying, and undue strain. Piping subjected to vertica
noverment when operating tenperatures exceed anbi ent tenperatures shall be
supported by variable spring hangers and supports or by constant support
hangers.

3.1.2.2 Sei sm ¢ Requirenments (Pipe Supports and Structural Bracing)

Pi pi ng and attached val ves shall be supported and braced to resist seisnc
| oads as specified under Sections 13080 SElI SM C PROTECTI ON FOR

M SCELLANEQUS EQUI PMENT and 15070 SEI SM C PROTECTI ON FOR MECHANI CAL

EQUI PMENT. Structural steel required for reinforcement to properly support
pi pi ng, headers, and equi pnent but not shown shall be provided under this
section. Material used for support shall be as specified under Section
05210 STEEL JA STS.

3.1.2.3 Pi pe Hangers, Inserts and Supports
Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MBS SP-69,

except as nodified herein. Types 5, 12, and 26 shall not be used.
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Hangers: Type 3 shall not be used on insul ated piping.

Inserts: Type 18 inserts shall be secured to concrete forns
before concrete is placed. Continuous inserts which allow nore
adj ustnent may be used if they otherw se neet the requirenents for
Type 18 inserts.

C-C anps: Type 19 and 23 C-clanps shall be torqued per MSS SP-69
and have both | ocknuts and retaining devices, furnished by the
manufacturer. Field-fabricated Cclanp bodies or retaining

devi ces are not acceptabl e.

Angl e Attachnents: Type 20 attachnents used on angl es and
channel s shall be furnished with an added nal | eabl e-iron hee
pl ate or adapter.

Hangers: Type 24 may be used only on trapeze hanger systens or on
fabricated franes

Type 39 saddl es shall be used on all insulated pipe 100 nm (4
inches) and |arger when the tenperature of the nmediumis above
15.5 degrees C. Type 39 saddles shall be welded to the pipe.

Type 40 shields shall
(1) be used on all insulated pipes |ess than 100 nm (4 inches).

(2) be used on all insulated pipes 100 mm (4 inches) and |arger
when the tenperature of the nediumis 15.5 degrees C or |ess.

(3) have a high density insert for pipe 50 nm (2 inches) and

| arger, and for snaller pipe when the insulation shows signs of
bei ng visibly conpressed, or when the insulation or jacket shows

visible signs of distortion at or near the type 40 shield. High
density inserts shall have a density of 144 kg/cubic nmeter (9 pcf)
or greater.

Hori zontal Pipe Supports: Horizontal pipe supports shall be
spaced as specified in MSS SP-69 and a support shall be installed
not over 300 mm (1 foot) fromthe pipe fitting joint at each
change in direction of the piping. Pipe supports shall be spaced
not over 1.5 m apart at valves. Pipe hanger |oads suspended from
steel joist with hanger | oads between panel points in excess of
220 N (50 pounds) shall have the excess hanger | oads suspended
from panel points.

Vertical Pipe Supports: Vertical pipe shall be supported at each
floor, except at slab-on-grade, and at intervals of not nore than
5 m, not nore than 2.4 m fromend of risers, and at vent

term nations.

Pi pe Guides: Type 35 guides using steel reinforced
pol ytetrafl uoroethyl ene (PTFE) or graphite slides shall be
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provi ded where required to all ow | ongi tudi nal pipe novenent.
Lateral restraints shall be provided as required. Slide materials
shal |l be suitable for the system operating tenperatures,

at nospheric conditions, and bearing | oads encountered.

k. Steel Slides: Wiere steel slides do not require provisions for
restraint of l|ateral novenent, an alternate guide nethod nay be
used. On piping 100 mMm (4 inches) and larger with medium 15.5
degrees C or greater, a Type 39 saddle may be wel ded to the pipe
and freely rest on a steel plate. On piping under 100 nm (4
inches), a Type 40 protection shield may be attached to the pipe
or insulation and freely rest on a steel slide plate.

I. High Tenperature Guides with Cradles: Were there are high system
tenperatures and welding to piping is not desirable, the Type 35
gui de shall include a pipe cradle, welded to the guide structure
and strapped securely to the pipe. The pipe shall be separated
fromthe slide nmaterial by at |least 100 nm or by an anount
adequate for the insulation, whichever is greater.

m Insulated Pipe: Insulation on horizontal pipe shall be continuous
t hrough hangers for hot and cold piping. Oher requirenents on
i nsul ated pipe are specified in Section 15080 THERMAL | NSULATI ON
FOR MECHANI CAL SYSTEMS.

1.3 Anchor s

Anchors shall be provided wherever necessary or indicated to |ocalize
expansi on or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed in
the nost effective nanner to secure the desired results using turnbuckles
where required. Supports, anchors, or stays shall not be attached where
they will injure the structure or adjacent construction during installation
or by the weight of expansion of the pipeline.

. 1.4 Pi pe Sl eeves

Sl eeves shall not be installed in structural menbers except where indicated
or approved. Rectangular and square openings shall be as detailed. Each
sl eeve shall extend through its respective wall, floor, or roof, and shal
be cut flush with each surface. Pipes passing through concrete or masonry
wal | or concrete floors or roofs shall be provided with pipe sleeves fitted
into place at the tine of construction. Unless otherw se indicated,

sl eeves shall provide a minimumof 6 mm all-around cl earance between bare
pi pe and sl eeves or between jacket over insulation and sleeves. Sleeves in
bearing walls, waterproofing nmenbrane floors, and wet areas shall be stee
pi pe or cast iron pipe. Sleeves in non-bearing walls, floors, or ceilings
may be steel pipe, cast iron pipe, galvanized sheet netal with | ock-type

| ongi t udi nal seam and of the nmetal thickness indicated, or noisture
resistant fiber or plastic. Except in pipe chases or interior walls, the
annul ar space between pi pe and sl eeve or between jacket over insulation and
sl eeve, in non-fire rated walls, shall be sealed as indicated and specified
in Section 07900 JO NT SEALI NG  Pipes passing through wall waterproofing
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nmenbrane shall be sl eeved as specified above, and a waterproofing cl anmpi ng
flange shall be installed as indicated.

.1.4.1 Roof and Fl oor Sl eeves

Pi pes passing through roof or floor waterproofing nmenbrane shall be
installed through a 17-ounce copper sleeve or a 0.8 nm thick al um num

sl eeve, each within an integral skirt or flange. Flashing sleeve shall be
suitably formed, and skirt or flange shall extend not |ess than 200 mm
fromthe pipe and shall be set over the roof or floor nenbrane in a
trowel ed coating of bitum nous cement. Unless otherw se shown, the
flashing sl eeve shall extend up the pipe a mnimumof 50 mm above hi ghest
floor level or a mnimmof 250 nm above the roof. The annul ar space
between the flashing sleeve and the bare pipe or between the flashing

sl eeve and the netal -jacket-covered insulation shall be sealed as

i ndicated. Pipes up to and including 250 mm (10 inches) in dianeter
passi ng through roof or floor waterproofing nenbrane nmay be installed

t hrough a cast iron sleeve with caul king recess, anchor lugs, flashing
clanp device, and pressure ring with brass bolts. Waterproofing nenbrane
shall be clanped into place and seal ant shall be placed in the caul ki ng
recess. In lieu of a waterproofing clanping flange and caul ki ng and
seal i ng of annul ar space between pipe and sl eeve or conduit and sl eeve, a
nodul ar mechani cal type sealing assenbly may be installed. Seals shal
consi st of interlocking synthetic rubber |inks shaped to continuously fill
t he annul ar space between the pipe/conduit and sleeve with corrosion
protected carbon steel bolts, nuts, and pressure plates. Links shall be

| oosely assenbled with bolts to forma continuous rubber belt around the
pipe with a pressure plate under each bolt head and each nut. After the
seal assenbly is properly positioned in the sleeve, tightening of the bolt
shal | cause the rubber sealing elenments to expand and provide a waterti ght
seal between the pipe/conduit and the sleeve. Each seal assenbly shall be
sized as recommended by the manufacturer to fit the pipe/conduit and sl eeve
i nvol ved.

.1.4.2 Fire Sea

Where pipes pass through firewalls, fire partitions, or floors, a fire sea
shal |l be provided as specified in Section 07840 FlI RESTOPPI NG

.1.4.3 Escut cheons

Escut cheons shall be provided at finished surfaces where exposed piping,
bare or insul ated, passes through floors, walls, or ceilings except in
boiler, utility, or equipnment roons. Where sleeves project slightly from
floors, special deep-type escutcheons shall be used. Escutcheons shall be
secured to pipe or pipe covering.

.1.5 Condensat e Drain Lines

Water seals shall be provided in the condensate drain fromall units. The
depth of each seal shall be 50 mrm plus 0.1 mmfor each Pa, of the tota
static pressure rating of the unit to which the drain is connected. Water
seal s shall be constructed of 2 tees and an appropriate U-bend with the
open end of each tee plugged. Pipe cap or plug cleanouts shall be provided
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where indicated. Drains indicated to connect to the sanitary waste system
shal | be connected by an indirect waste fitting. Air conditioner drain
lines shall be insulated as specified in Section 15080 THERVAL | NSULATI ON
FOR MECHANI CAL SYSTEMS.

.1.6 Pi pe- Al i gnnent Qui des

Pi pe-al i gnnent gui des shall be provided where indicated for expansion

| oops, offsets, and bends and as recommended by the nmanufacturer for
expansion joints, not to exceed 1.5 m on each side of each expansion
joint, and in lines 100 mm (4 inches) or smaller not nore than 600 mMm on
each side of the joint.

1.7 Air Vents and Drains
L1.7.1 Vent s

Air vents shall be provided at high points, on water coils, and where
i ndicated to ensure adequate venting of the piping system

.1.7.2 Dr ai ns

Drai ns shall be provided at | ow points and where indicated to ensure
conpl ete drainage of the piping. Drains shall be accessible, and shal
consi st of nipples and caps or plugged tees unless otherw se indicated.

.1.8 Val ves

Isolation gate or ball valves shall be installed on each side of each piece
of equi pnment such as punps, heaters, heating or cooling coils, and other
simlar itens, at the nmidpoint of all |ooped mains, and at any other points
i ndicated or required for draining, isolating, or sectionalizing purposes.

I sol ation valves may be onitted where bal ancing cocks are installed to
provi de both bal ancing and isolation functions. Each valve except check
val ves shall be identified. Valves in horizontal |ines shall be installed
with stens horizontal or above

. 1.9 Equi pnent and Installation

Frames and supports shall be provided for tanks, conpressors, punps,

val ves, air handling units, fans, coils, danpers, and other simlar itens
requiring supports. Air handling units shall be floor nmounted or ceiling
hung, as indicated. The nethod of anchoring and fastening shall be as
detail ed. Floor-nounted equi pnent, unless otherw se indicated, shall be
set on not |less than 150 mm (6 inch) concrete pads or curbs doweled in

pl ace. Concrete foundations for circulating punps shall be heavy enough to
mnimze the intensity of the vibrations transmtted to the piping and the
surroundi ng structure, as reconmended in witing by the punp nanufacturer
In lieu of a concrete pad foundation, a concrete pedestal block with

i sol ators placed between the pedestal block and the floor nmay be provided.
The concrete foundati on or concrete pedestal block shall be of a mass not

| ess than three tines the weight of the conponents to be supported. Lines
connected to the punmp nounted on pedestal blocks shall be provided with
flexible connectors. Foundation drawi ngs, bolt-setting information, and
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foundati on bolts shall be furnished prior to concrete foundation
construction for all equipnent indicated or required to have concrete
foundati ons. Concrete for foundations shall be as specified in Section
03300 CAST- | N- PLACE STRUCTURAL CONCRETE

.1.10 Access Panel s

Access panels shall be provided for conceal ed val ves, vents, controls,
danpers, and itens requiring inspection or maintenance. Access panels
shal |l be of sufficient size and |ocated so that the conceal ed itens may be
servi ced and mai ntained or conpletely renpved and replaced. Access panels
shal |l be as specified in Section 05500 M SCELLANEQUS METALS.

.1.11 Fl exi bl e Connectors

Pre-insulated flexible connectors and flexi ble duct shall be attached to
ot her conponents in accordance with the latest printed instructions of the
manuf acturer to ensure a vapor tight joint. Hangers, when required to
suspend the connectors, shall be of the type recommended by the connector
or duct manufacturer and shall be provided at the intervals recomended.

.1.12 Sl eeved and Franmed Openi ngs

Space between the sleeved or framed opening and the duct or the duct

i nsul ation shall be packed as specified in Section 07840 FlI RESTOPPI NG for
fire rated penetrations. For non-fire rated penetrations, the space shal
be packed as specified in Section 07900 JO NT SEALI NG

.1.13 Met al Duct wor k

Installati on shall be according to SMACNA HVAC Duct Const Stds unl ess

ot herwi se indicated. Duct supports for sheet netal ductwork shall be
according to SMACNA HVAC Duct Const Stds, unl ess otherw se specified.
Friction beam cl anps indicated in SMACNA HVAC Duct Const Stds shall not be
used. Risers on high velocity ducts shall be anchored in the center of the
vertical run to allow ends of riser to nove due to thernmal expansion.
Supports on the risers shall allow free vertical noverment of the duct.
Supports shall be attached only to structural fram ng nmenbers and concrete
sl abs. Supports shall not be anchored to netal decking unless a nmeans is
provi ded and approved for preventing the anchor from puncturing the netal
decki ng. Where supports are required between structural fram ng nenbers,
suitable internediate netal framing shall be provided. Were C-clanps are
used, retainer clips shall be provided.

.1.14 Acoustical Duct Lining

Lining shall be applied in cut-to-size pieces attached to the interior of
the duct with nonflanmmable fire resistant adhesive conformng to ASTM C 916,
Type |, NFPA 90A, UL 723, and ASTM E 84. Top and bottom pi eces shall |ap
the side pieces and shall be secured with wel ded pins, adhered clips of
nmetal, nylon, or high inpact plastic, and speed washers or wel di ng cup-head
pins installed according to SMACNA HVAC Duct Const Stds. Welded pins,

cup- head pins, or adhered clips shall not distort the duct, burn through

nor mar the finish or the surface of the duct. Pins and washers shall be
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flush with the surfaces of the duct liner and all breaks and punctures of
the duct liner coating shall be sealed with the nonflammable, fire

resi stant adhesive. Exposed edges of the liner at the duct ends and at
other joints where the Iining will be subject to erosion shall be coated
with a heavy brush coat of the nonflanmable, fire resistant adhesive, to
prevent del am nation of glass fibers. Duct |iner may be applied to flat
sheet netal prior to form ng duct through the sheet metal brake. Lining at
the top and bottom surfaces of the duct shall be additionally secured by
wel ded pins or adhered clips as specified for cut-to-size pieces. O her
net hods indi cated in SMACNA HVAC Duct Const Stds to obtain proper
installation of duct liners in sheet netal ducts, including adhesives and
fasteners, will be acceptable.

.1.15 Dust Contr ol

To prevent the accunul ation of dust, debris and foreign naterial during
construction, tenporary dust control protection shall be provided. The
di stribution system (supply and return) shall be protected with tenporary
seal -offs at all inlets and outlets at the end of each day's work.
Tenporary protection shall remain in place until systemis ready for
startup.

.1.16 I nsul ation

Thi ckness and application of insulation naterials for ductwork, piping, and
equi pnrent shall be according to Section 15080 THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.

.1.17 Duct Test Hol es

Hol es with closures or threaded holes with plugs shall be provided in ducts
and pl enuns as indicated or where necessary for the use of pitot tube in
bal ancing the air system Extensions, conplete with cap or plug, shall be
provi ded where the ducts are insul ated.

.1.18 Power Roof Ventil ator Mounting

Foamed 13 nmm (1/2 inch) thick, closed-cell, flexible elastonmer insulation
shal |l cover width of roof curb nmounting flange. Were wood nailers are
used, holes shall be pre-drilled for fasteners.

.1.19 Power Transni ssion Conponents Adj ust nment

V-belts and sheaves shall be tested for proper alignnent and tension prior
to operation and after 72 hours of operation at final speed. Belts on
drive side shall be uniformy |oaded, not bouncing. Alignnment of direct
driven couplings shall be to within 50 percent of manufacturer's naxi mum
al | owabl e range of msalignment.

.2 FI ELD PAI NTI NG AND COLOR CODE MARKI NG
Finish painting of items only prined at the factory, surfaces not

specifically noted otherw se, and col or code nmarking for piping shall be as
specified in Section 09900 PAINTI NG GENERAL.
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3 Pl PI NG HYDRCSTATI C TEST

After cleaning, water piping shall be hydrostatically tested at a pressure
equal to 150 percent of the total system operating pressure for period of
time sufficient to inspect every joint in the systemand in no case |ess
than 2 hours. Leaks shall be repaired and piping retested until test is
successful. No loss of pressure will be allowed. Leaks shall be repaired
by re-wel ding or replacing pipe or fittings. Caulking of joints will not
be permitted. Concealed and insulated piping shall be tested in place

bef ore covering or concealing.

.4 DUCTWORK LEAK TEST

Ductwork | eak test shall be perfornmed for the entire air distribution and
exhaust system including fans, coils, filters, etc. Test procedure,
apparatus, and report shall conformto SMACNA Leakage Test Ml . The

maxi mum al | owabl e | eakage rate is 5 percent of total airflow Ductwork

| eak test shall be conpleted with satisfactory results prior to applying
i nsul ation to ductwork exterior

.5 CLEANI NG AND ADJUSTI NG

Pi pes shall be cleaned free of scale and thoroughly flushed of foreign
matter. A tenporary bypass shall be provided for water coils to prevent
flushing water from passing through coils. Strainers and val ves shall be

t horoughly cleaned. Prior to testing and bal ancing, air shall be renoved
fromwater systens by operating the air vents. Tenporary neasures, such as
pi ping the overflow fromvents to a collecting vessel shall be taken to
avoi d water damage during the venting process. Air vents shall be plugged
or capped after the system has been vented. Inside of roomfan-coil units,
ducts, plenuns, and casing shall be thoroughly cleaned of debris and bl own
free of small particles of rubbish and dust and then shall be vacuum

cl eaned before installing outlet faces. Equipnent shall be w ped cl ean,
with traces of oil, dust, dirt, or paint spots renoved. Tenporary filters
shal |l be provided prior to startup of all fans that are operated during
construction, and new filters shall be installed after all construction
dirt has been renoved fromthe building, and the ducts, plenunms, casings,
and other itens specified have been vacuum cl eaned. System shall be

mai ntained in this clean condition until final acceptance. Bearings shal
be properly lubricated with oil or grease as recomended by the
manufacturer. Belts shall be tightened to proper tension. Control valves
and other m scel | aneous equi pnent requiring adjustment shall be adjusted to
setting indicated or directed. Fans shall be adjusted to the speed

i ndi cated by the manufacturer to neet specified conditions.

.6 TESTI NG, ADJUSTI NG, AND BALANCI NG

Testing, adjusting, and bal ancing shall be as specified in Section 15990
TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS. Testing, adjusting, and
bal anci ng shall begin only when the air supply and distribution, including
controls, has been conpleted, with the exception of performance tests.

7 PERFORVANCE TESTS

SECTI ON 15895 Page 51
( PC- Am 0002)



VBRFYO02

After testing, adjusting, and bal anci ng has been conpl eted as specified,
each systemshall be tested as a whole to see that all itens perform as
integral parts of the systemand tenperatures and conditions are evenly
control | ed throughout the building. Corrections and adjustnents shall be
made as necessary to produce the conditions indicated or specified.
Capacity tests and general operating tests shall be conducted by an

experi enced engi neer. Tests shall cover a period of not |ess than 2days
for each system and shall denpbnstrate that the entire systemis functioning
according to the specifications. Coincidental chart recordings shall be
made at points indicated on the drawings for the duration of the tine
period and shall record the tenperature at space thernpbstats or space
sensors, the humdity at space humi distats or space sensors and the anbient
tenperature and humdity in a shaded and weat her protected area.

. 8 FI ELD TRAI NI NG

The Contractor shall conduct a training course for operating and

mai nt enance personnel as designated by the Contracting Oficer. Training
shal | be provided for a period of 16 hours of nornmal working tine and shal
start after the systemis functionally conplete but prior to the
performance tests. The field instruction shall cover all of the itens
contained in the approved Qperating and Mai ntenance Instructions.

-- End of Section --
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SECTI ON 15995A

COW SSI ONI NG OF HVAC SYSTEMS

PART 1 GENERAL
1.1 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation 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
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Conmmi ssi oni ng Team

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-conm ssioning checks.
Proposed revision to the list, prior to the start of the inpacted
wor K.

Test Procedures

Detai |l ed procedures for pre-conmm ssioning checks and functiona
performance tests, at least 4 weeks prior to the start of
pre- comm ssi oni ng checks.

Test Schedule; G

Schedul e for pre-conmmi ssioning checks and functional perfornance
tests, at least 2 weeks prior to the start of pre-comn ssioning

checks.
SD- 06 Test Reports
Test Reports; G

Conpl et ed pre-comi ssioni ng checklists and functi onal
performance test checklists organized by system and by subsystem
and subnmitted as one package. The results of failed tests shal
be included along with a description of the corrective action
t aken.

1.2  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 A TAL CONTROL FOR
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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 ntenance nanual s required in these Sections have been
subm tted and approved.

PART 2 PRODUCTS  (Not Applicable)

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-conm ssi oni ng checks and the functional performance testing specified
herein. In addition, the Governnent will be represented by a
representative of the Contracting O ficer, the Design Agent's
Representative, and the Using Agency. The team nenbers 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 anci ng

Representative

Contractor's Controls Representative
Desi gn Agent's Representative
Contracting Oficer's Representative
Usi ng Agency's Representative

cCooon

Each checkli st shown in appendices A and B shall be conpleted by the

conmi ssioning team Acceptance by each conmi ssioni ng team nenber of each
pre-conm ssi oning 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 conm ssioning team nenber of each
functional perfornmance test checklist shall be indicated by signature and
dat e.

.2 TESTS

The pre-comm ssi oning checks and functional perfornmance tests shall be
perfornmed in a manner which essentially duplicates the checking, testing,
and inspection nethods established in the related Sections. \Where
checking, testing, and inspection nethods are not specified in other
Sections, nethods shall be established which will provide the infornmation
required. Testing and verification required by this section shall be
perfornmed during the Conm ssioning phase. Requirenents in related Sections
are independent fromthe requirements of this Section and shall not be used
to satisfy any of the requirenents specified in this Section. The
Contractor shall provide all materials, services, and |abor required to
performthe pre-conmi ssioning checks and functional performance tests. A
pre-conmm ssi oni ng check or functional perfornance test shall be aborted if
any system deficiency prevents the successful conpletion of the test or if
any participating non-Gover nment conmi ssioning team nenber of which
participation is specified is not present for the test. The Contractor
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shal | reinburse the Governnent for all costs associated with effort | ost
due to tests that are aborted. These costs shall include salary, travel
costs and per diem (where applicable) for Government conm ssioning team
nenbers.

2.1 Pr e- Commi ssi oni ng Checks

Pr e- conm ssi oni ng checks shall be perforned for the itens indicated on the
checklists in Appendix A Deficiencies discovered during these checks
shal |l be corrected and retested in accordance with the applicable contract
requi renents.

.2.2 Functi onal Performance Tests

Functional performance tests shall be perforned for the itens indicated on
the checklists in Appendix B. Functional perfornance tests shall begin
only after all pre-conm ssioning checks have been successfully conpl et ed.
Tests shall prove all nobdes of the sequences of operation, and shall verify
all other relevant contract requirenents. Tests shall begin with equi prent
or conponents 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 requirenments. The checklist shall then be repeated until it has
been conpleted with no errors.
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APPENDI X A

PRE- COVM SSI ONI NG CHECKLI STS

Pre- comm ssi oning checklist - Chilled Water and Hot Water Piping
Checklist Item Q M E T € D O U

Install ation

a. Piping conplete. - X __ X __
b. As-built shop draw ngs submtted. X
c. Piping flushed and cl eaned. S G G
d. Strainers cleaned. - X __ X ___ __ ___
e. Valves installed as required. X __ X ___
f. Piping insulated as required. X X
g. Thernoneters and gauges installed as

required. - X __ X __
h. Verify operation of valves. X
i. Air vents installed as specified. X X x
j. Flexible connectors installed as specified =~ X X Xx

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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Pr e- conmi ssi oni ng Checklist - Ductwork
Checklist Item

Installation

a. Ductwork conpl ete.

b. As-built shop draw ngs submtted.

c. Ductwork |leak test conplete

o

Fire danpers, snoke danpers, and
access doors installed as required.

e. Ductwork insulated as required.

f. Thernoneters and gauges installed as
required.

g. Verify open/closed status of danpers

h. Verify snoke danpers operation

VBRFYO02

i. Flexible connectors installed as specified

Testing, Adjusting, and Bal anci ng ( TAB)

a. TAB operation conplete.
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Pre- comm ssi oni ng Checklist - Contant Volume Air Handling Unit
Checklist Item Q M E T € D O U
Installation

a. Vibration isolation devices installed and
freed to float with adequate novenent

and seismc restraint as specified. X X x x__
b. Inspection and access doors are operable

and seal ed. X X x__
c. Casing undamaged. X X x x__
d. Insulation undamaged. X X x x__

e. Condensate drai nage i s unobstructed.
(Visually verify pan drains conpletely by

pouring a cup of water into drainpan.) X X X X __
f. Fan belt adjusted. X X x__
g. Manufacturer's required nai ntenance

cl earance provi ded. X X x x__
El ectri cal
a. Power available to unit disconnect. X X
b. Power available to unit control panel. X X
c. Proper motor rotation verified. X x__

d. Verify that power disconnect is |ocated

within sight of the unit it controls. X X
e. Power available to electric heating coil. X X
Coils
a. Chilled water piping properly connected. X X X X _
b. Chilled water piping pressure tested. X X X X _
C. Air vents installed on water coils with

shut of f val ves as specified. X X X X _

d. Any danage to coil fins has been repaired =~ X X X _
Control s

a. Control valves/actuators properly
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Pre- comm ssi oni ng Checklist - Contant Volume Air Handling Unit

Checklist Item Q M E T € D O U
i nstall ed. X X

b. Control valves/actuators operable. X X

c. O A danpers/actuators properly installed. X X

d. O A danpers/actuators operable. X X

e. Zone danpers/actuators properly installed. X X

f. Zone danpers/actuators operable. X X

Testing, Adjusting, and Bal anci ng ( TAB)
a. Construction filters renoved and repl aced. X X X
b. TAB report submtted. X X X

c. TABresults within +10% -0% of L/s
shown on draw ngs

d. TAB results for outside air intake within
+10% - 0% of L/s
shown on dr awi ngs. X X X
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Pre- comm ssi oni ng Checklist - Variable Volune Air Handling Unit
Checklist Item Q M E T € D O U

Install ation

a. Vibration isolation devices installed. X X x x__
b. Inspection and access doors are operable

and seal ed. X X x__
c. Casing undamaged. X X x x__
d. Insulation undamaged. X X x x__

e. Condensate drai nage i s unobstructed.
(Visually verify drai nage by pouring a

cup of water into drain pan.) X X x x__
f. Fan belt adjusted. X X x__
g. Manufacturer's required nai ntenance

cl earance provi ded. X X x x__
El ectri cal
a. Power available to unit disconnect. X x Xx__
b. Power available to unit control panel. X X
c. Proper motor rotation verified. X x__

d. Verify that power disconnect is |ocated

within sight of the unit it controls. X X
a. Chilled water piping properly connected. X X X X __
b. Chilled water piping pressure tested. X X x x__
c. Air vents installed on water coils with
shut of f val ves as specified. X X x x__
d. Any damage to coil fins has been repaired. X X X _
Control s

a. Control valves/actuators properly

i nstall ed. X X
b. Control val ves/actuators operable. X X
c. Danpers/actuators properly installed. X X
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Pr e- commi ssi oni ng Checkl i st

Checklist Item
Danper s/ act uat ors oper abl e.

d.

g.

Verify proper |ocation,

- Variable Volume Air

install ati on and

calibration of duct static pressure

sensor.

Fan air volune controller operable.

Air handl er controls system operational.

Testing, Adjusting, and Bal anci ng ( TAB)

a.

b.

Q

Construction filters renoved and replaced.

TAB report submtted.

TAB results within +10% -0% of L/s

shown on draw ngs

TAB results for outside air intake within
+10% - 0% of both the m ni rum and maxi num

L/s
shown on dr awi ngs.

Handl i ng Unit

M
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Pre- comm ssi oni ng Checklist - VAV Term nals
Checklist Item Q M E T € D O U

Install ation

a. VAV terminal in place. X X X X
b. VAV term nal ducted. X X X X
c. VAV term nal connected to controls. X X X

d. Manufacturer's required nai ntenance

cl earance provi ded. X X x x__
Control s
a. Cooling only VAV termnal controls set. X X X
b. Cooling only VAV controls verified. X X X

Testing, Adjusting, and Bal anci ng ( TAB)

a. Verify terminal maximumair flow set. X X
b. Verify terminal mnimumair flow set. X X
c. TAB operation conplete. X X X
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Pre- comm ssi oni ng Checklist - Chilled Water and Hot Water

Checklist Item Q

Install ation

a. Punps grouted in place. _
b. Punp vibration isolation devices

functional. _
c. Punp/notor coupling alignnment verified.
d. Piping systeminstalled. _
e. Piping system pressure tested. _
f. Punp not | eaking. _
g. Field assenbled couplings aligned to

nmeet nanufacturer's prescribed tol erances.
El ectri cal
a. Power available to punp disconnect. _
b. Punp rotation verified. _
c. Control systeminterlocks functional. _
d. Verify that power disconnect is |ocated

within sight of the unit it controls.

Testing, Adjusting, and Bal anci ng ( TAB)

Pressure/tenperature gauges installed.
Pi pi ng system cl eaned.

Chemical water treatnent conplete

Wat er bal ance conpl et e.

Wat er bal ance with design naxi mum fl ow.

TAB Report submitted.
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Pr e- comm ssi oni ng Checklist - Packaged Air Cooled Chillers
Checklist Item Q M E T € D O U

Install ation

a. Chiller properly piped. X X
b. Chilled water pipe |eak tested. X X x x__
c. Verify that refrigerant used conplies

wi th specified requirenents. X X x x__
d. Any damage to coil fins has been repaired. X X X _

e. Manufacturer's required nai ntenance

cl earance provi ded. X X x x__
El ectri cal
a. Power available to unit disconnect. X X
b. Power available to unit control panel. X X

c. Verify that power disconnect is |ocated

within sight of the unit it controls. X X
Control s
a. Factory startup and checkout conplete. X X X
b. Chiller safety/protection devices tested. X X X
c. Chilled water flow switch install ed. X X X
d. Chilled water flow switch tested. X X X
e. Chilled water punp interlock installed. X X X X _
f. Chilled water punp interlock tested. X X
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Pre- comm ssi oni ng Checklist - Hot Water Boilers (Heaters)
Checklist Item Q M E T € D O U

Install ation

a. Boiler flue installed. X X
b. Boiler hot water piping installed. X X
c. Boiler hot water piping tested. X X X
d. Boiler makeup water piping installed. X X
e. Boiler gas piping installed. X X x x__
f. Boiler gas piping tested. X X x x__
g. Manufacturer's required nai ntenance
cl earance provi ded. X X
Startup

a. Boiler systemcleaned and filled with
treated water. X X

b. Boiler safety/protection devices,
i ncludi ng hi gh tenperature burner shut-off,
| ow water cutoff, flame failure, pre and post
purge, have been tested. X X

c. Verify that PRV rating conforns to boiler

rating. - X X
d. Boiler water treatnent systemfunctional. X X X
e. Boiler startup and checkout conpl ete. X X X
f. Conbustion efficiency denonstrated. X x Xx__
El ectri cal

a. Verify that power disconnect is |ocated

within sight of the unit served. X X
Control s
a. Hot water punp interlock installed. X X
b. Hot water punp interlock tested. X X
c. Hot water heating system bal anced. X X X
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Pr e- commi ssi oni ng Checklist - Hot Water Boilers (Heaters)

Checklist Item Q M E T € D O U
d. Hot water heating controls operational. X X X
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Pre- comm ssi oni ng Checklist - Fan Coil Unit
Checklist Item Q M E T € D O U

Install ation

a. Vibration isolation devices installed. X X x x__
b. Access doors/renovabl e panels are operabl e

and seal ed. X X x__
c. Casing undamaged. X X x x__
d. Insulation undamaged. X X x x__
e. Condensate drai nage i s unobstructed. X X x x__
f. Fan belt adjusted. X X x__
g. Any damage to coil fins has been repaired. X X X __
h. Manufacturer's required nai ntenance

cl earance provi ded. X X x x__
El ectri cal
a. Power available to unit disconnect. X X
b. Power available to unit control panel. X X
c. Proper motor rotation verified. X x__
d. Verify that power disconnect is |ocated

within sight of the unit it controls. X X
Coils
a. Chilled water piping properly connected. X X X X __
b. Chilled water piping pressure tested. X X x x__
Control s
a. Control valves/actuators properly

i nstall ed. X X
b. Control valves/actuators operable. X X X
c. Verify proper location and installation

of thernostat. X X

Testing, Adjusting, and Bal anci ng ( TAB)

SECTI ON 15995A Page 18
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Pr e- commi ssi oni ng Checklist - Fan Coil Unit

Checklist Item Q M E T € D O U
a. Construction filters renoved and repl aced. X x_
b. TAB results +10% -0% of L/s

shown on draw ngs

c. TAB Report submtted. X X X
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Pre- comm ssi oni ng Checklist - Exhaust Fan

Checklist Item Q M E T € D O U

Install ation

a. Fan belt adjusted. X X x__
El ectri cal

a. Power available to fan disconnect. X X

b. Proper notor rotation verified. X x__

c. Verify that power disconnect is |ocated

within sight of the unit it controls. X X
Control s
a. Control interlocks properly installed. X X
b. Control interlocks operable. X X
c. Danpers/actuators properly installed. X X
d. Danpers/actuators operable. X X

e. Verify proper location and installation of
t her nost at . X X

Testing, Adjusting, and Bal anci ng ( TAB)

a. TABresults +10%-0%to L/s
shown on draw ngs X X X

b. TAB Report submtted. X X X
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Pr e- comm ssi oni ng Checklist - Conputer Room Units
Checklist Item Q M E T € D O U

Install ation

a. Unit properly supported. X X x x__
b. Access doors are operable and seal ed. X X x__
c. Casing undamaged. X X x x__
d. Insulation undamaged. X X x x__

e. Condensate drai nage is unobstructed and

routed to floor drain. X X x x__
f. Fan belt adjusted. X X x__
g. Manufacturer's required nai ntenance

operational clearance provided. X X x x__
El ectri cal
a. Power available to unit disconnect. X x Xx__
b. Proper notor rotation verified. X x__
c. Proper motor rotation verified. X x__

d. Verify that power disconnect is |ocated
within sight of the unit it controls. X X

e. Power avail able to reheat coils. X X
Coi | s/ Humi di fi er

a. Chilled water piping properly connected. = X X

b. Chilled water piping pressure tested. X X x x__
Control s

a. Control val ves operable. X X X

b. Unit control systemoperable and verified. X X

c. Verify proper location and installation of
t her nost at . X X

Testing, Adjusting, and Bal anci ng ( TAB)

a. Construction filters renoved and repl aced. X X X
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Pr e- commi ssi oni ng Checklist - Conputer Room Units

Checklist Item Q M E T € D O U
b. TAB results +10%-0% L/s

shown on dr awi ngs. X X X
c. TAB Report submtted. X X
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Pr e- commi ssi oni ng Checkl i st
Checklist Item
Installation

a. As-built shop draw ngs

b. Layout of control panel

- HVAC System Control s

subm tted.

mat ches draw ngs.

c. Franmed instructions nmounted in or near

control panel.

Q

d. Conponents properly |labeled (on inside and

out si de of panel).

e. Control conponents piped and/or wired to
each | abeled termnal strip.

f. EMCS connection nade to each | abel ed
termnal strip as shown.

g. Control wiring and tubi
term nations, splices,

ng | abeled at all
and juncti ons.

M

h. Shielded wiring used on el ectronic sensors.

Mai n Power and Control Air

a. 110 volt AC power avail

abl e to panel.

Testing, Conmi ssioning, and Bal anci ng

a. Testing, Comm ssioning,
Report submitted.

and Bal anci ng

VBRFYO02
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APPENDI X B

FUNCTI ONAL PERFORMANCE TESTS CHECKLI STS
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Functi onal Perfornmance Test Checklist - Chilled and Hot Water Punps

Prior to performing this checklist, ensure that for closed | oop systens,
systemis pressurized and the nake-up water systemis operational or, for
open | oop systens, that the sunps are filled to the proper |evel

1. Activate punp start using control system comrands (all possible
conbi nation, on/auto, etc.). N AUTO OFF

a. Verify pressure drop across strainer

Strainer inlet pressure
Strainer outlet pressure

b. Verify punp inlet/outlet pressure reading, conpare to Testing,
Adj usting, and Bal ancing (TAB) Report, punp design conditions, and punp
manuf acturer's performance.

DESI GN SYSTEM TEST ACTUAL
Pump inlet pressure (kPa gauge)
Pump outl et pressure (kPa gauge)

c. Operate punp at shutoff and at 100 percent of designed fl ow when
all conponents are in full flow Plot test readings on punp curve and
conpare results agai nst readi ngs taken from fl ow neasuring devi ces.

SHUTOFF 100 percent
Pump inlet pressure (kPa gauge)
Pump outl et pressure
Pump flow rate (L/s)

d. Operate punp at shutoff and at mninmumflow or when all conponents
are in full by-pass. Plot test readings on punp curve and conpare results
agai nst readings taken from fl ow neasuri ng devi ces.

SHUTOFF 100 percent
Pump inlet pressure (kPa gauge)
Pump outl et pressure
Pump flow rate (L/s)

2. Verify nmotor anperage each phase and voltage phase to phase and
phase to ground for both the full flow and the nminimum flow conditions.

a. Full flow

PHASE 1 PHASE 2 PHASE 3
Anper age
Vol t age
Vol t age
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Functional Performance Test Checklist - Chilled and Hot Water Punps

Vol tage to ground

b. Mnimumflow

PHASE 1 PHASE 2 PHASE 3
Anper age
Vol t age
Vol t age
Vol tage to ground

3. Unusual vibration, noise, etc.

4. Certification: W the undersigned have wi tnessed the above functi onal
performance tests and certify that the itemtested has net the performance
requirenents 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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Functi onal Performance Test Checklist - VAV Termn nal s

The Contracting officer will select VAV terninals to be spot-checked during
the functional performance test. The nunber of terminals shall not exceed 10
percent.

1. Functional Performance Test: Contractor shall denonstrate operation of
sel ected VAV boxes as per specifications including the follow ng:

a. Cooling only VAV boxes:

(1) Verify VAV box response to roomtenperature set point
adjustnment. Turn thernostat to 5 degrees F above anbi ent and neasure naximum
air flow Turn thernostat to 5 degrees F bel ow anbi ent and neasure mi ni num
air flow

Maxi mum f | ow
M ni num f | ow

(2) Check danper naximunf nini mum flow settings.
Maxi mum f |l ow setting

M ni mum fl ow setting

2. Certification: W the undersigned have w tnessed the above functi onal
performance tests and certify that the itemtested has net the performance
requirenents 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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Functi onal Performance Test Checklist - Variable Volune Air Handling Unit

Ensure that a slight negative pressure exists on inboard side of the
outside air danpers throughout the operation of the danpers. Modul ate QA
RA, and EA danpers fromfully open to fully closed positions.

1. Functional Performance Test: Contractor shall verify operation of air
handl i ng unit as per specification including the foll ow ng:

a. The follow ng shall be verified when the supply fan operating node
is initiated:

(1) Al danpers in normal position and fan inlet vanes nodulate to
mai ntain the required static pressure.

(2) Al valves in normal position.

(3) Systemsafeties allow start if safety conditions are net.

(4) VAV fan controller shall "soft-start" fan.

(5) Modul ate all VAV boxes to minimumair flow and verify that the
static pressure does not exceed the design static pressure C ass shown.

b. COccupi ed node of operation.

(1) CQutside air danper at mininum position.

(2) Return air danper open.

(3) Chilled water control valve nodulating to maintain |eaving air
tenperature set point.

(4) Fan VAV controller receiving signal fromduct static pressure
sensor and nmodul ating fan to maintain supply duct static pressure set point.

c. Unoccupi ed node of operation

(1) Al danpers in nornmal position.

(2) Verify lowlimt space tenperature is naintai ned as specified
i n sequence of operation.

d. The follow ng shall be verified when the supply fan off node is
initiated:

(1) Al danpers in nornmal position.

(2) Al valves in normal position.
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Functi onal Performance Test Checklist - Variable Volune Air Handling Unit

(3) Fan de-energizes.

f. Verify the chilled water coil control valve operation by setting
all VAV's to nmaxi num and ni ni mum cool i ng.

Max cooling Mn cooling
Supply air vol une

Supply air tenp.

g. Verify safety shut down initiated by snoke detectors.

h. Verify safety shut down initiated by | ow tenperature protection
t her nost at .

2. Certification: W the undersigned have w tnessed the above functi onal
performance tests and certify that the itemtested has net the performance
requirenents 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

Functional Performance Test Checklist - Single Zone Air Handling Units
1. Functional Performance Test: Contractor shall verify operation of air
handl i ng unit as per specification including the foll ow ng:

a. The follow ng shall be verified when the supply fan operating node
is initiated:

(1) Al danpers in nornmal position.

(2) Al valves in normal position.
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Functional Performance Test Checklist - Single Zone Air Handling Units
(3) Systemsafeties allow start if safety conditions are net.
b. COccupi ed node of operation

(1) CQutside air danper at mininumposition

(2) Return air danper open.

(3) Chilled water control valve nodulating to nmaintain space
cooling tenperature set point.

c. Unoccupi ed node of operation

(1) Al danpers in normal position

(2) Verify lowlimt space tenperature is naintai ned as specified
i n sequence of operation

d. The follow ng shall be verified when the supply fan off node is
initiated:

(1) Al danpers in normal position

(2) Al valves in normal position

(3) Fan de-energizes.

e. Verify cooling coil and heating coil operation by varying
thernostat set point fromcooling set point to heating set point and
returning to cooling set point.

f. Verify safety shut down initiated by snoke detectors.

2. Certification: W the undersigned have w tnessed the above functiona
performance tests and certify that the itemtested has net the performance
requirenents 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
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Functional Performance Test Checklist - Single Zone Air Handling Units

Contracting Oficer's Representative

Usi ng Agency's Representative
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Functional Performance Test Checklist - Packaged Air Cooled Chillers

1. Functional Performance Test: Contractor shall denonstrate operation of
chilled water systemas per specifications including the following: Start
building air handler to provide load for chiller. Activate controls system
chiller start sequence as follows.

a. Start chilled water punp and establish chilled water flow. Verify
chiller-chilled water proof-of-flow switch operation

b. Verify control system energizes chiller start sequence.

c. Verify chiller senses chilled water tenperature above set point and
control systemactivates chiller start.

d. Verify functioning of "soft start" sequence.

e. Shut off air handling equi pnment to renove |oad on chilled water
system Verify chiller shutdown sequence is initiated and acconplished after
| oad is renoved.

f. Restart air handling equi prent one mnute after chiller shut down.
Verify chiller restart sequence.

2. Verify chiller inlet/outlet pressure reading, conpare to Testing,
Adj usting, and Bal ancing (TAB) Report, chiller design conditions, and chiller
manuf acturer's perfornmance data.

DESI GN SYSTEM TEST  ACTUAL
Chiller inlet pressure

Chiller outlet pressure

3. Verify chiller anperage each phase and vol tage phase-to-phase and
phase-t o- ground.

PHASE 1 PHASE 2 PHASE 3
Anper age
Vol t age
Vol t age
Vol tage to ground

4. Record the follow ng information:

Anbi ent dry bulb tenperature degrees C
Anbi ent wet bul b tenperature degrees C
Entering chilled water tenperature degrees C
Leaving chilled water tenperature degrees C
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Functional Performance Test Checklist - Packaged Air Cooled Chillers

5. Unusual vibration, noise, etc.

6. Certification: W the undersigned have w tnessed the above functi onal
performance tests and certify that the itemtested has net the performance
requirenents 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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Functi onal Performance Test Checklist - Hot Water Boilers

1. Functional Performance Test: Contractor shall denonstrate operation of
hot water system as per specifications including the followi ng: Start
bui | di ng heating equi pment to provide load for boiler. Activate controls
system boil er start sequence as foll ows.

a. Start hot water punp and establish hot water flow. Verify boiler
hot water proof-of-flow switch operation

b. Verify control system energizes boiler start sequence.

c. Verify boiler senses hot water tenperature bel ow set point and
control system activates boiler start.

d. Shut off building heating equipnent to renove | oad on hot water
system Verify boiler shutdown sequence is initiated and acconplished after
| oad is renoved.

2. Verify boiler inlet/outlet pressure reading, conpare to Test and
Bal ance (TAB) Report, boiler design conditions, and boil er manufacturer's
perfornmance data.

DESI GN SYSTEM TEST ACTUAL

Boil er inlet pressure (kPa gauge)
Boi l er outlet pressure (kPa gauge)
Boiler flowrate (L/s)
Fl ue-gas tenperature at boiler outlet
Percent carbon dioxide in flue-gas
Draft at boiler flue-gas exit
Draft or pressure in furnace
Stack enission pollutants
concentration
Fuel type
Conbustion efficiency

3. Record the follow ng information:
Anbi ent tenperature degrees C
Entering hot water tenperature degrees C
Leavi ng hot water tenperature degrees C

4. Verify tenperatures in item3 are in accordance with the reset
schedul e.

5. Verify proper operation of boiler safeties.
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Functi onal Performance Test Checklist - Hot Water Boilers

6. Unusual vibration, noise, etc.

7. Visually check refractory for cracks or spalling and refractory and
tubes for flane inpingenent.

8. Certification: W the undersigned have w tnessed the above functi onal
performance tests and certify that the itemtested has net the performance
requirenents 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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Functi onal Performance Test Checklist - Fan Coil Units

The Contracting Officer will select fan coil units to be spot-checked
during the functional performance test. The nunber of termnals shall not
exceed 10 percent.

1. Functional Performance Test: Contractor shall denonstrate operation of
selected fan coils as per specifications including the follow ng:

a. Cooling only fan coils:
(1) Verify fan coil unit response to roomtenperature set point

adjustnment. Changes to be cooling set point to cooling set point mnus 10
degrees and return to cooling set point.

(2) Check blower fan air flow
Check bl ower fan air flow

(3) Check cooling coil water flow.
Check cooling coil water flow

(4) Verify proper operation of cooling water control valve.
b. Cooling fan coils:
(1) Verify fan coil unit response to roomtenperature set point

adjustnment. Changes to be cooling set point to heating set point and return
to cooling set point.

(2) Check blower fan air flow L/s
Check blower fan air flow.

(3) Check cooling coil water flow L/s
Check cooling coil water flow

(4) Verify proper operation of cooling water control valve.

(5) Check cooling node inlet air tenperature. degrees C
Check cooling node inlet air tenperature.

(6) Check cooling node outlet air tenperature. degrees C
Check cooling node outlet air tenperature.

2. Certification: W the undersigned have w tnessed the above functiona
performance tests and certify that the itemtested has net the performance
requirenents 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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Functi onal Performance Test Checklist - Fan Coil Units

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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Functional Performance Test Checklist - Conputer Room Units
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 minus 10 degrees, and returning to space set point.

c. Verify that airflowis within +10/-0 percent of design airflow.

d. Verify unit shut down during fire event initiated by snoke/ heat
sensors.

2. Certification: W the undersigned have w tnessed the above functi onal
performance tests and certify that the itemtested has net the performance
requirenents 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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Functi onal Performance Test Checklist - HVAC Controls

The Contracting Officer will select HVAC control systens to undergo
functional performance testing. The number of systens shall not exceed 10
percent.

1. Functional Performance Test: Contractor shall verify operation of HVAC
controls by performng the follow ng tests:

a. Verify that controller is naintaining the set point by manually
nmeasuring the controlled variable with a thernometer, sling psychroneter,
i nclined manoneter, etc.

b. Verify sensor/controller conbination by nanually nmeasuring the
controll ed medium Take readi ngs fromcontrol panel display and conpare
readi ngs taken nanually. 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 tenperature - 10 degrees F

(2) Water tenperature - 10 degrees F

(3) Static pressure - 10 percent of set point
(4) Relative humdity - percent (RH)

The control system shall be observed for 10 minutes after the change in set
point. Instability or excessive hunting will be unacceptabl e.

d. Verify interlock with other HVAC control s.
e. Verify interlock with fire alarmcontrol panel
f. Verify interlock with EMCS

g. Change controller set point 10 percent with EMCS and verify correct
response.

2. Verify that operation of control systemconforns 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 net the performance
requirenents in this section of the specifications.

Si gnature and Date
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Functi onal Performance Test Checklist - HVAC Controls

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

Contractor's O ficer's Representative

Usi ng Agency's Representative

-- End of Section --
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SECTI ON 16781

CABLE TELEVI SI ON DI STRI BUTI ON SYSTEM

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 gnation only.

NATI ONAL CABLE TELEVI SI ON ASSOCI ATI ON ( NCTA)
NCTA- 02 (1989; Revised Cct 1993) NCTA Reconmended
Practices for Measurenents on Cabl e
Tel evi si on Systens

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 70 (1996) National Electrical Code

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation 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
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Cabl e Television Distribution System
Installation

Detail drawi ngs shall contain conplete wiring and schematic
di agram

.3 GENERAL REQUI REMENTS

.3.1 St andard Products

Materials shall be standard products of a manufacturer regularly engaged in
t he manufacture of such products and shall be the manufacturer's | atest
standard design in satisfactory use for at least 2 years prior to bid

openi ng.

3.2 Verification of D nensions
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The Contractor shall becone famliar with the details of the work and
wor ki ng conditions, shall verify dinmensions in the field, and shall advise
the Contracting O ficer of any discrepancies before perform ng the work.

1.4 CABLE DI STRI BUTI ON SYSTEM

The cabl e distribution system shall consist of coaxial cables, user
interfaces and ancillary hardware as required to neet the distribution
system requi renents specified.

1.5 DELI VERY AND STORAGE

Material shall be delivered in original packages with | abels intact and
identification clearly nmarked. Equi pnment and conponents shall be protected
fromthe weather, hum dity and tenperature variations, dirt and dust, or

ot her contam nants.

PART 2 PRODUCTS
2.1 CABLE DI STRI BUTI ON PLANT
2.1.1 Coaxi al Cabl e

Coaxi al cable shall be installed to connect headend equi pnment (by ot hers)
to the user interface. Allowable |osses between conponents and user
interface dictated by system desi gn and construction considerations shal
determ ne the size and type of coaxial cable.

2.1.1.1 I nsi de Pl ant Cabl es

Al'l coaxial cables used for wiring within a building shall conformto NFPA
70. Inside plant cables less than 12.7 mm (0. 005 i nch) OD shall be PVC

j acketed and shall have a brai ded al um num outer conductor with 77 percent
for RG6 and 60 percent for RG 11 m nimum braid coverage. The i nner
conductor shall be copper clad steel wire or solid copper and an al um num
foil bonded to the outside of the dielectric. The cable shall have a

pol yet hyl ene foam di el ectric.

2.1.1.2 El ectrical Characteristics
The followi ng types of cables are acceptable for use in the distribution
system The cables shall as a mininumconformto the follow ng

speci fications:

a. DELETED

b. Cables less than 12.7 nmm (0.005 inch) OD
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Max Attenuation at 20 degrees C (db/30.5 m
Frequency (MHz)

Accept abl e Type 55 216 300 50 890
RG 6 1.60 3.05 3.55 4. 66 6. 55
RG 11 0. 96 1.9 2.25 2.90 4.35

Characteristic:
| npedance 75 plus or mnus 2 ohms
Capaci tance: 0.0558 picofarads per nm (17 picofarads per foot)
Vel ocity of Propagation: 81 plus or ninus 3 percent
PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Interior installations shall conply with NFPA 70. Al system conponents
shall be installed in accordance with the manufacturer's specifications and
reconmendat i ons.

3.1.1 Di stribution System

The Contractor shall configure the distribution system conponents in a
manner consistent with the manufacturer's specifications. The distribution
system desi gn and pl acenent shall conformto avail able cable routing and
proposed equi pnent | ocations as shown on the facility |ayout draw ngs.

3.2 TESTING

The Contracting O ficer shall be notified 30 days before systens are ready
for acceptance tests. The acceptance tests shall not be conducted prior to
t he system havi ng experienced 60 days of satisfactory operation, the |ast
20 days of which shall have been with no conponent failures. The
acceptance tests shall be performed in accordance with the approved Test

Pl an and conformto NCTA-02 and conducted in the presence of the
Contracting O ficer. Al instruments, personnel, and transportation
required for the tests shall be provided by the Contractor

3.2.1 Tests

Tests shall be performed on randomy sel ected equi pnent, conponents, and
nodul es accepted by the Contracting Officer, to determne if the system
neets the specified requirenents. An end-to-end systemtest shall be
coordinated to deternine if the System Performance requirenents have been
nmet. Deficient portions of the systemshall be repaired and retested at
the Contractor's expense.
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2.2 Cabl e Testing

After installation of the cable and before splicing in the system
conponents, each cable section shall be tested using a tine donain

refl ectometer (TDR) to determ ne shorts, open, kinks, and other inpedance
di scontinuities and their |ocations. Cable sections show ng adverse

i npedance di scontinuities shall be replaced at the Contractor's expense.
There shall be no cable splices between system conponents unl ess approved

by the Contracting O ficer.

-- End of Section --
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