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H-2-117151 1 4 06/02/93 CIVIL UNDERGROUND UTILITY INFORMATION SHEET A 
H-2-117152 1 4 06/02/93 CIVIL UNDERGROUND UTILITY PLAN A 
H-2 -117153 1 4 06/02/93 CIVIL UNDERGROUND UTILITY PLAN A 
H-2-117154 1 4 06/02/93 CIVIL UNDERGROUND UTILITY PLAN A 
H-2-117155 1 4 06/02/93 CIVIL UNDERGROUND UTILITY PLAN A 
H-2-117156 1 4 06/02/93 CIVIL UTILITY PLAN A 
H-2-117158 1 4 06/02/93 CIVIL UTILITY PLAN A 
H-2-117159 1 4 06/02/93 CIVIL UNDERGROUND UTILITY PLAN A 
H-2-117160 1 4 06/02/93 CIVIL UNDERGROUND UTILITY PLAN A 
H-2-117161 1 2 06/02/93 CIVIL UNDERGROUND UTILITIES SECTIONS & DETAILS A 
H-2-117162 1 2 06/02/93 CIVIL UNDERGROUND UTILITIES SECTIONS & DETAILS A 
H-2-117163 1 1 06/02/93 CIVIL UTILITIES SECTIONS & DETAILS A 
H-2-117164 1 3 06/02/93 CIVIL UNDERGROUND UTILITIES SECTIONS & DETAILS A 
H-2-117165 1 4 06/02/93 CIVIL DRX LINES PROFILES A 
H-2-117166 1 3 06/02/93 CIVIL SANITARY SEWER PROFILES A 
H-2-117169 1 2 06/02/93 CIVIL SANITARY SEWER SECTIONS & DETAILS A 
H-2-117170 1 2 06/02/93 CIVIL SANITARY SEWER SECTIONS & DETAILS A 
H-2-117173 1 1 06/02/93 CIVIL SANITARY SEWER LIFT STATION & DETAILS A 
H-2-117176 1 2 06/02/93 CIVIL SWX AND RWX PIPE PRIFILES A 
H-2-117177 1 3 06/02/93 CIVIL SWX, FWX, AND DRX PIPE PROFILES A 
H-2-117178 1 2 06/02/93 CIVIL SWX AND FWX PIPE PROFILES A 
H-2-117179 1 2 06/02/93 CIVIL SWX AND FWX PIPE PROFILES A 
H-2-118006 1 2 06/02/93 STRUCTURAL NOTES AND TYPICAL DETAIL A 
H- 2-118007 1 2 06/02/93 STRUCTURAL FW & RWX BLDGS FOUNDATION PLANS A 
H-2-118008 1 2 06/02/93 STRUCTURAL FW & RWX BLDGS FOUNDATION DETAILS A 
H-2-118009 1 2 06/02/93 STRUCTURAL FW PUMP HOUSE STEEL PLAN & ELEVATION A 
H-2-118010 1 2 06/02/93 STRUCTURAL RWX PUMP HOUSE STEEL PLAN & ELEVATION A 
H-2-118011 1 2 06/02/93 STRUCTURAL RWX MANIF SHLTR DETS & STANDARD STEEL DETAILS A 
H-2-118013 1 2 06/02/93 STRUCTURAL TK-500-001 FDN DETAILS & BLDG FLANGE BOX DETAILS A 
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Richland, Washington 

FLUOR DANIEL, INC. 
Advanced Technology Division 
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SECTION 02220 
EXCAVATION AND BACKFILL 

(SAFETY CLASS 3, RATED FOR SAFETY CLASS 1 DBE) 

Rev . 2 

PART 1 GENERAL 

1.1 SU"'4ARY 

This section covers the technical requirements for excavation, 
backfill and compaction for the installation of slabs at grade, 
foundations, drilled foundations, underground utilities and 
appurtenances and the septic system as shown on the Contract 
Drawings. 

1.2 REFERENCES 

05/26/93 8:07am 

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

ASTM A760 

ASTM 01556 

ASTM 01557 

ASTM 02167 

ASTM 02774 

ASTM 02922 

1990 Corrugated Steel Pipe, Metallic 
Coated for Sewers and Drains 

1990 Standard Test Method for Density of 
Soil in Place by the Sand-Cone Method 

1978 Standard Test Methods for Moisture­
Density Relations of Soils and Soil­
Aggregate Mixtures Using 10 pound 
(4.54 kg) Rammer and 18 inch (457 mm) Drop 

1984 Standard Test Method for Density and 
Unit Weight of Soil In-Place by the Rubber 
Balloon Method (R 1990) 

1972 (R 1983) Standard Specification for 
Underground Installation of Thermoplastic 
Pressure Piping 

1981 (R 1990) Standard Test Methods for 
Density of Soil and Soil-Aggregate in 
Place by Nuclear Methods (Shallow Depth) 

106\VOL5 ... \SPECS\A160\02220-2. A160-02220-1 
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Rev. 2 

DAMES AND MOORE - SOILS AND GEOTECHNICAL REPORT 

Reports of Geotechnical Investigation Proposed Hanford Waste 
Vitrification Plant Hanford, Washington for Kaiser Engineers, Job 
No. 10805-383-016, November 15, 1989, along with supplemental 
reports dated July 28, 1990 and July 24, 1991. 

Loss Prevention 
Data 3-10 

FACTORY MUTUAL (FM) 

March 1981 Installation and Maintenance of 
Private Fire Service Mains and Their 
Appurtenances 

WASHINGTON ADMINISTRATIVE CODE (WAC) 

WAC Chapter 296-155, Section 650-664, 
Excavation, Trenching and Shoring 

1.3 RELATED REQUIREMENTS 

Specification Section 02730 Sanitary Sewer System 

Specification Section 16100 Electrical Installation 

1.4 SUBMITTALS 

Submittals by the Seller are not required for this specification 
section. The Buyer shall ensure the following information is 
provided to the Project: 

1.4.1 Documentation providing the moisture density relationships, as 
specified in Paragraph 3.2.2.5.A, for each type of soil used for 
backfill. 

1.4.2 Documentation of field density tests, as specified in Paragraph 
3.3, including the location and depth of each sample tested. 

PART 2 PRODUCTS 

2 .1 

2.1.1 

2.1.1.1 

05/26/93 8:07am 

MATERIALS AND EQUIPMENT 

Utility Bedding and Backfill Material 

Backfill materials shall be the originally excavated onsite 
material or imported granular material, unless such material 
is determined to be unsuitable due to presence of vegetation, 
excessive moisture, refuse or other deleterious substances. 

106\VOL5 .. . \SPECS\A 160\02220-2. A160-02220-2 
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2.1.1.2 

2.1.1.3 

2.1.1.4 

2.1.1.5 

2.1.1.6 

05/26/93 8:07am 

Sand used for backfill shall be a natural sand, graded from fine 
to coarse, not lumpy or frozen, with 100 percent passing a No. 4 
sieve and Oto 5 percent passing a No. 200 sieve. The sand shall 
be free from organic material, slag, cinders, ashes, and other 
refuse. 

Rev. 2 

Fine gravel used for backfill shall be a natural gravel having 
particles in a reasonable uniform combination with 100 percent 
passing a 3/4 inch sieve and Oto 5 percent passing a No. 4 sieve. 
The gravel shall be free from organic material, slag, cinders, 
ashes, and other refuse. 

Notwithstanding the above requirements, gradation and particle 
size of imported granular fill material shall be controlled 
such that the laboratory and field testing required under 
Paragraphs 3.2.2.5.A and 3.3 herein can be performed in accordance 
with the specified ASTM test methods. 

Bedding materials shall conform to either the provisions of 
Paragraph 2.1.1.2 or 2.1.1.3 herein. 

Buried Warning and Identification Tape 

A. Tape shall be an alkali-resistant polyethylene plastic tape 
manufactured specifically for warning and identification of 
buried utility lines. 

B. Tape shall be provided in rolls, 6 inches wide with minimum 
thickness of 0.004 inch and shall have a minimum strength of 
1750 psi lengthwise and 150 psi crosswise. 

C. The tape shall be manufactured with integral wires, foil 
backing or other means to enable detection by a metal 
detector when the tape is buried up to 3 feet deep. 

D. The metallic core of the tape shall be encased in a 
protective jacket provided with other means to protect it 
from corrosion. 

E. Tape shall be as specified in Table 1 below and shall be 
imprinted in bold black letters continuously and repeatedly 
over entire tape length. 

Yellow: 
Red: 
Orange: 

TABLE 1 

TAPE COLOR 

Electric 
Gas, Oil, Dangerous Materials 
Telephone, Telegraph, Security and Fire 
Communications 

106\VOLS .. . \SPECS\A 160\02220-2. A160-02220-3 



U.S. DEPARTMENT OF ENERGY 
Hanford Waste Vitrification Plant 
Richland, Washington 

FLUOR DANIEL, INC. 
Advanced Technology Division 

Fluor Contract 8457 
DOE Contract DE-AC06-86RL 10838 

2.1.2 

Blue: 
Green: 

Water Systems (raw, sanitary, and fire) 
Sewer Systems 

F. Warning and identification shall be "CAUTION BURIED 
(Intended Service) LINE BELOW" or similar wording. 

G. Code and letter coloring shall be pennanent, unaffected by 
moisture and other substances contained in trench backfill 
material. 

CMP Casing 

Rev . 2 

Where pipeline passes under the railroad, it shall be encased in a 
galvanized nestable corrugated metal pipe confonning to ASTM A760, 
Type I. The encasement pipe shall be 14 gauge thick and diameter 
a minimum of 2 inches larger than the encased pipe. The length of 
encasement shall be as shown on Contract Drawings. Connections 
shall be bonded not welded. 

PART 3 EXECUTION 

3.1 

3.1.1 

3 .1.2 

PREPARATION 

Prior to Excavation 

A. Obtain permission to excavate from the Buyer. 

B. Detennine the lines, grades and elevations for the 
installation of slabs at grade, foundations, drilled 
foundations, underground utilities and appurtenances as 
shown on the Contract Drawings. 

C. Detennine the depth of excavation required for the instal­
lation of foundations, drilled foundations, underground 
utilities and appurtenances as shown on the Contract 
Drawings. 

D. Supply and set stakes to provide strict and accurate 
vertical and horizontal control of the work from monuments 
and benchmarks provided by the Buyer. 

E. Locate and identify all underground utilities and tie-in 
points within the work area. 

F. Grade the top perimeter of the excavation to prevent 
surface water from draining into the excavation. 

Prior to Backfilling 

A. Obtain pennission to backfill from the Buyer. 

05/26/93 8:07am 
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3.2 

3.2.1 

3.2.1.1 

B. All excavations shall be cleaned of trash and debris. 

C. All exposed and excavated surfaces shall be compacted with 
machine or hand operated compactors to not less than 95 
percent of its maximum dry density as detennined by ASTM 
01557. A minimum of four passes shall be made before 
testing the compaction. 

0. At locations beneath slabs at grade, foundations and 
appurtenances do not begin backfill operations until after 
the subgrade has been inspected and approved. 

E. Backfilling operations over foundations and appurtenances 
may not begin until the below grade construction has been 
inspected and accepted. 

F. Backfilling operations over foundations and appurtenances 
may not begin until the concrete has cured for at least 
7 days and the forms have been removed. In addition, do 
not backfill against subsurface concrete walls until 
the walls have reached their specified 28 day compressive 
strength as demonstrated by compression testing of molded 
concrete cylinders. 

Rev. 2 

G. Backfilling operations for utility trenches shall not begin 
until the installed utilities have undergone all required 
tests and inspections. except as specified elsewhere. 

INSTALLATION, APPLICATION AND ERECTION 

Excavation 

General 

A. All excavations shall be in accordance with Washington 
Administrative Code (WAC), Chapter 296-155, Section 650-
664, "Excavation Trenching and Shoring" and other 
applicable federal, state and local safety regulations. 
The side slopes at all excavations shall not be steeper 
than 1.8 horizontal to 1 vertical unless shoring is 
provided. 

B. Excavation shall be by the open-cut method. Precautions 
shall be taken not to damage the existing underground 
utilities. 

C. Keep all excavations free of water. ice, and debris. 

0. An imaginary 45° line extending downward and outward from 
the bottom corner of any existing foundation shall not 
intersect any intended excavation for adjacent foundations 

05/26/93 8:07am 
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3.2.1.2 

3.2.1.3 

or utilities, unless noted otherwise on the Contract 
Drawings. 

Rev. 2 

E. When freezing temperatures are expected, do not excavate to 
the full depth indicated on the Contract Drawings unless 
the bottom of the excavation is adequately protected from 
frost. 

F. Excess excavated material meeting the requirements of Para­
graph 2.1.1.1 shall be stockpiled at a location designated 
by the Buyer for later use as backfill material. 

Material excavated for the installation of underground 
utilities which have been determined suitable for backfill 
may be stockpiled in an orderly manner at a distance from 
the banks of the trench equal to 1/2 the depth of the 
excavation, but no closer than 2 feet. 

G. Surplus material and material determined to be unsuitable 
for backfill shall be disposed in an area designated by the 
Buyer. 

Excavation for Foundations and Slabs at Grade 

A. Requirements specified in Paragraph 3.2.1.1 herein shall 
apply. Additional requirements shall be as specified 
below. 

B. The excavation shall be made to the size and depth required 
to install the concrete foundations and slabs at grade to 
the lines and elevations shown on the Contract Drawings. 
For building foundations and floor slabs, excavate the 
entire area to bottom of foundations and compact the 
exposed surface in accordance with Paragraph 3.1.2.C prior 
to construction of foundations and backfilling. 

C. The excavation shall extend a sufficient distance from con­
crete walls and footings to allow the placement and removal 
of forms and inspection, except where the concrete is to be 
deposited directly against excavated surfaces or shoring. 

Excavation for Appurtenances 

A. Requirements specified in Paragraph 3.2.1.1 herein shall 
apply. Additional requirements shall be as .specified 
hereinafter. 

B. Excavations for precast manholes, valve boxes and other 
appurtenances shall be of sufficient width and depth to 
install these items as shown on the Contract Drawings. 
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3.2.1.5 

3.2.1.6 

The depth of the excavation shall be such so as to allow 
the placement of 6 inches of compacted sand below the 
bottom of the precast manholes and valve boxes. 

C. Compact the bottom of the excavation in accordance with 
Paragraph 3.1.2.C. 

Excavation for Utility Trenches 

A. Requirements specified in Paragraph 3.2.1.1 herein shall 
apply. Additional requirements shall be as specified 
below. 

B. Excavate trenches to a width and depth required to install 
underground utilities as shown on the Contract Drawings. 

Rev. 2 

C. Accurately grade the bottoms of trenches to provide uniform 
bearing and support for underground utilities and compact 
in accordance with Paragraph 3.1.2.C, except where it is 
necessary to excavate holes for bell or for proper sealing 
of joints. Excavate pipe trenches to allow a minimum of 3 
inches of sand cushion below pipe. 

D. The pipe bed shall be rounded so that at least the bottom 
quadrant of the pipe shall rest firmly for the full length 
of the barrel as proper pipe jointing operations will 
permit. 

Drilled Pier Foundations 

Drill holes for piers to the diameter and depth shown on the 
Contract Drawings. Bottom of holes shall be level and free of 
loose material. Provide casing as required to prevent caving or 
sloughing during construction. Holes shall not be out of plumb by 
more than 1-1/2 inches in full depth. 

Dewatering 

A. Excavate in such a manner that the work area will be 
effectively drained. Drainage shall be by gravity whenever 
possible; utilize additional means when necessary, 
including pumping and bailing. 

B. Divert and/or pump out, bail or otherwise remove any water 
which may accumulate in the excavations, and perform all 
necessary work to keep them free from water while construc­
tion under this contract is being completed. 

C. Obtain approval from the Buyer for discharge of water 
removed by any means. 

05/26/93 8:07am 
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Backf i 11 i ng 

General 

A. Backfill material shall meet the requirements specified in 
Paragraph 2.1.1 herein. 

B. Jetting of backfill is not permitted. 

C. Backfill material shall be placed in maximum loose lifts 
of 8 inches and compacted in accordance with Paragraph 
3.2.2.SB. 

Rev. 2 

0. Backfill material shall be moisture conditioned to within 
plus or minus 2 percent of its optimum moisture content as 
determined in Paragraph 3.2.2.SA. Disking may be required 
to obtain the required moisture content since water applied 
to the surface will not penetrate the full depth of the 
1 i ft. 

E. Do not operate heavy equipment for spreading and compacting 
backfill within 5 feet of below-grade walls. The fill 
within this 5 foot strip shall be placed in maximum loose 
lifts of 6 inches and be compacted with a vibrating plate 
compactor, or drum compactor with a total static weight not 
exceeding 3000 pounds. 

F. Backfill shall be placed to the lines and contours matching 
the adjacent grade. 

Backfilling for Foundations, Slabs at Grade and Appurtenances 

A. Requirements specified in Paragraph 3.2.2.1 herein shall 
apply. 

B. Proof roll all surfaces beneath slabs at grade. 

C. Place sand meeting the requirements of Paragraph 2.1.1.2 
under all precast manholes and valve boxes and compact to a 
minimum thickness of 6 inches in accordance with Paragraph 
3.2.2.5B. 

Backfilling of Utility Trenches 

A. Requirements specified in Paragraph 3.2.2.1 herein shall 
apply. Additional requirements shall be as specified 
below. 

B. Where utilities are coated for protection against 
corrosion, perform backfilling and tamping in such a manner 
that the coating will not be damaged. 
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C. Direct burial cables shall be bedded in a cushion of sand 
not less than 3 inches on all sides. Other utilities shall 
be bedded in 3 inches of bedding materials conforming to 
Paragraph 2.1.1.5. 

D. From the top of the bedding material to a depth of not less 
than two feet over sewers, direct burial wires, conduit, 
cables and underground piping; and not less than one foot 
over other utilities, backfill in maximum loose lifts of 
6 inches and compact in accordance with Paragraph 
3.2.2.5.B. Compaction shall be achieved through the use of 
hand tamping or a power operated hand vibrating compactor 
such as a vibrating plate compactor or drum compactor with 
a total static weight not exceeding 3000 pounds. 

E. Deposit backfill material in the trench for its full width 
on each side of the underground utilities and appurtenances 
simultaneously. Use special care in placing this portion 
of the backfill, so as to avoid damage or movement of the 
utility. 

F. When pressure testing of underground pipe is required the 
trench shall not be backfilled to more than 2 feet above 
the top of pipe until the pressure tests have been 
performed. The joints and couplings shall be left 
uncovered during the pressure test. Upon the satisfactory 
completion of the test backfill operations may resume. 

G. Place markers and wood boards over underground electrical 
utilities per Specification Section 16100, Electrical 
Installation and as shown on the Contract Drawings. 

Place buried warning and identification tape conforming to 
Paragraph 2.1.1.6 to identify the presence of underground 
utilities at a depth of 12 inches below finished grade or 
as shown on the Contract Drawings. 

H. Place the remainder of the backfill material in maximum 
loose lifts of 8 inches and compact in accordance with 
Paragraph 3.2.2.5.B. 

I. Backfilling for plastic pipe shall conform to the 
recommendations of ASTM D2774 for sanitary water line and 
FM Data Sheet 3-10 for fire water lines. 

Backfilling over the Drainfields 

Install medium sand fill and filter material in accordance with 
Specification Section 02730 Sanitary Sewer System. 
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Place backfill over the filter material with light weight (15,000 
lbs or less) loading equipment. Care shall be taken so as not to 
densify the underlying filter material or damage the underground 
drainfield pipe lines. 

Compaction of Backfill 

A. The Buyer shall determine the moisture density relationship 
in accordance with ASTM D1557 for each type of soil used 
for backfill. The optimum moisture content for the onsite 
soil is estimated to be 10 percent. 

B. Compact each lift to 90 percent of its maximum dry density 
as determined in Paragraph 3.2.2.SA in all areas except, 
backfill placed under foundations and slabs at grade shall 
be compacted to 95 percent of its maximum dry density. 

Compact the crushed rock surfacing by at least two passes 
of a vibratory roller approved by the Buyer. 

Tolerances 

All excavation and backfill shall be made to the dimensions and 
elevations shown on the Contract Drawings plus or minus 0.1 foot. 

FIELD QUALITY CONTROL 

The Buyer will be responsible for field tests to determine that 
the work is performed in accordance with this specification and 
the drawings. The Seller shall support and coordinate its work 
with Buyer's testing activities. 

Field density tests shall be performed in accordance with ASTM 
D1556, ASTM D2167 or ASTM D2922. When tests are performed by the 
Nuclear Method per ASTM D2922, at least 20 percent of the tests 
shall be with ASTM D1556 or ASTM D2167 methods. 

Field density tests are required for each method of compaction 
utilized, for each type of backfill material used. 

The minimum number of field density tests shall be as follows: 

A. Below foundations, underground structures and slabs at 
grade; 1 test, per lift, per 1500 square feet of area with 
a minimum of one test at each installation. 

B. Over and adjacent to foundations, underground structures 
and slabs at grade; 1 test, per lift, per 3000 square feet 
of area with a minimum of one test at each installation. 

C. Trenches; 1 test, per lift, per 200 lineal feet of trench. 

05/26/93 8:07am 
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3.3.5 Any areas failing to meet compaction requirements shall be 
recompacted and retested. If required compaction cannot be 
obtained, the material shall be removed, replaced, recompacted and 
tested. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SUt,t,tARY 

This section covers the technical requirements for the furnishing, 
installing, inspection and testing of the exterior sanitary sewer, 
septic tank and drainfield system and appurtenances as shown on 
the Contract Drawings. 

1.2 REFERENCES 

5/26/93 8:22am 

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

AMERICAN ASSOCIATION OF STATE HIGHWAY 
AND TRANSPORTATION OFFICIALS (AASHTO) 

AASHTO 
Division I, Section 3 

1990 Standard Specifications for Highway 
Bridges, Loads 

AMERICAN CONCRETE INSTITUTE (AC!) 

ACI 318 1989 Building Code Requirements for 
Reinforced Concrete 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

ASTM A36/A36M 

ASTM A48 

ASTM A123 

ASTM A760 

ASTM C33 

ASTM C478 

1990 Standard Specification for 
Structural Steel 

1983 Standard Specification for Grey Iron 
Castings 

1989 Standard Specification for Zinc (Hot 
Dip Galvanized) Coating on Iron and Steel 
Products 

1990 Corrugated Steel Pipe, Metallic 
Coated for Sewers and Drains 

1990 Standard Specification for Concrete 
Aggregates 

1988 (Rev. A) Standard Specification for 
Precast Reinforced Concrete Manhole 
Sections 
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ASTM C969 

ASTM D422 

ASTM D1785 

ASTM D2412 

ASTM D2466 

ASTM D2564 

ASTM D2855 

ASTM D3034 

ASTM D3212 

ASTM F477 

FLUOR DANIEL, INC. 
Advanced Technology Division 

Fluor Contract 8457 

1982 (R 1990) Standard Practice for 
Infiltration and Exfiltration Acceptance 
Testing of Installed Precast Concrete 
Pipe Sewer Lines 

1990 Standard Test Method for Particle­
Size Analysis of Soils 

1989 Standard Specification for Poly 
Vinyl Chloride (PVC) Plastic Pipe 
Schedules 40, 80 and 120 

Rev. 2 

1987 Standard Test Method for Determina­
tion of External Loading Characteristics 
of Plastic Pipe by Parallel-Plane Loading 

1989 Standard Specification for Poly 
(Vinyl Chloride) (PVC) Plastic Pipe 
Fittings, Schedule 40 

1988 Standard Specification for Solvent 
Cements for Poly (Vinyl Chloride) (PVC) 
Plastic Pipe and Fittings 

1983 Standard Specification for Making 
Solvent-Cemented Joints with Poly (Vinyl 
Chloride) (PVC) Pipe and Fittings 

1989 Standard Specification for Type PSM 
Poly (Vinyl Chloride) (PVC) Sewer Pipe 
and Fittings 

1989 Standard Specification for Joints 
for Drain and Sewer Plastic Pipes Using 
Flexible Elastomeric Seals 

1976 (R 1990) Standard Specification for 
Elastomeric Seals (Gaskets) for Joining 
Plastic Pipe 

AMERICAN WATER WORKS ASSOCIATION (AWWA) 

AWWA C509 1987 Resilient-Seated Gate Valves for 
Water and Sewerage Systems 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 

NEMA 250 

5/26/93 8:22am 
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1.5 
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UNI-BELL PLASTIC PIPE ASSOCIATION (UBPPA) 

UBPPA UNI-B-3 

UBPPA UNI-B-5 

1988 Installation of Polyvinyl Chloride 
(PVC) Pressure Pipe 

1982 Installation of Polyvinyl Chloride 
(PVC) Sewer Pipe 

WASHINGTON ADMINISTRATIVE CODE (WAC) 

WAC 246-272 

RELATED REQUIREMENTS 

Specification Section 

Speci fi cation Section 

Specification Section 

Specification Section 

SYSTEM DESCRIPTION 

On-Site Sewage System Regulations, Rules 
and Regulations of the Washington State 
Board of Health, State of Washington 

01730 

02220 

03300 

11306 

Operations and Maintenance Data 

Excavation and Backfill 

Concrete Construction 

Sewage Lift Station 

The gravity sanitary sewer system consists of gravity sewer lines 
and associated appurtenances which collect and transport sanitary 
waste from the various buildings and construction facilities to a 
septic tank. The sewer collection system also contains a sewage 
lift station that collects sewage from the Canister Storage and 
other buildings at the south end of the site and pumps it through 
a force main to the gravity system. The sewage disposal system 
consists of septic tank, dosing tank with dual siphons, transport 
lines, manifolds, laterals and drainfields. The septic tank 
enables retention of solids and anaerobic decomposition. The 
dosing tank with siphons transport a specific volume of effluent 
from the septic tank to the distribution network. The drainfield 
drains the septic tank effluent into the native soil where soil 
microorganisms provide further treatment of the wastes. 

SUBMITTALS 

Submit the following in accordance with the Vendor Drawing and 
Data Requirements section of the Order/Subcontract. 

Manufacturer's standard drawings or catalog cuts and data. 

A. Fittings, joints and couplings 

B. Manhole covers and frames 
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C. Precast concrete manholes 

o. Metal work 

E. Siphons 

F. Effluent filters 

G. Filter fabric material 

H. Activated carbon filters 

I. Dose counter 

Sieve analysis tests in accordance with ASTM 0422 for medium sand 
fil,. 

Paragraph deleted. 

Certification indicating that installation of the sanitary sewer 
septic tank and drainfields shall be completed by a contractor 
certified by the Benton-Franklin County Health Department in 
accordance with WAC 246-272-230, Installer requirements. 

Submit field inspection and tests reports. 

Seller shall submit "as built" sewer stubout locations and 
elevations to the Buyer. 

Submit construction acceptance testing (CATs) procedures in 
accordance with Paragraphs 3.2.2 and 3.2.5 and list of testing 
equipment for approval. 

Installation, Operation, and Maintenance Information 

Manufacturer's installation, operation and maintenance data shall 
be provided for equipment furnished with the septic tank, dosing 
tank and drainfields. Manufacturer's data, including but not 
limited to, installation, operations and maintenance information 
furnished with the equipment, catalog sheets, and brochures shall 
be furnished for the following items: 

A. Activated carbon filters 

B. Siphons 

C. Effluent filters 

0. Orainfield dose counters 
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PART 2 PRODUCTS 

2.1 

2.1.1 

2.1.1.1 

2.1.1.2 

2.1.2 

2.1.3 

2.1.4 

2.1.4.1 

2.1.4.2 
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MATERIALS AND EQUIPMENT 

PVC Sewer Pipe and Fittings 

Gravity Sewer Pipe 

PVC sewer collection and septic tank transport line pipe and 
fittings shall conform to ASTM D3034 and minimum wall thickness 
for SDR 35 in Table 1. Joints shall conform to ASTM D3212 and 
gaskets shall conform to ASTM F477. 

Pressure Sewer Pipe 

Discharge piping from the Canister Storage Building Sewage Lift 
Station shall be Schedule 40 Polyvinyl Chloride (PVC) pipe 
conforming to the requirements of ASTM D1785 and ASTM D2466. 

CMP Casing 

Where pipeline passes under the railroad, it shall be encased in a 
galvanized nestable corrugated metal pipe conforming to ASTM A760, 
Type I. The encasement pipe shall be 14 gauge thick and diameter 
a minimum of 2 inches larger than the encased pipe. The length of 
encasement shall be as shown on Contract Drawings. Connections 
shall be bonded not welded. 

Concrete Materials 

Concrete materials shall be as specified in Section 03300, 
Concrete Construction. Concrete shall have a 28-day minimum 
compressive strength of 4000 psi. 

Precast concrete and Manholes 

Concrete manholes shall consist of precast risers and tops 
conforming to ASTM C478. For size, details and additional 
requirements, see Contract Drawings. Base slab can be either 
precast or cast-in-place concrete construction. 

Precast manhole cylinders and slabs shall be designed to resist 
vertical live load due to HS20-44 truck wheel load as specified by 
American Association of State Highway and Transportation 
Officials, 1990 Standard Specification for Highway Bridges, 
Division I, Section 3, Loads. The lateral earth pressure shall be 
based on at-rest earth pressure coefficient of 0.43. However, the 
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2.1.4.5 

2 .1.5 

2.1.5.1 

2.1.5.2 

2.1.5.3 
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upper 11 feet of manhole from grade shall be designed for a 
minimum unifonn lateral earth pressure of 600 psf caused by soil 
compaction effect and truck load. 

The basis for acceptance shall be either rational design per ACI 
318 or physical tests per Sections 6 and 11 of ASTM C478. 

Frames and covers for manholes and cleanouts shall be cast iron 
conforming to ASTM A48, Gray Iron Castings, Class 30C or better, 
extra heavy duty type for HS20-44 truck traffic. 

Rev. 2 

Manhole steps or rungs shall be 1/2 inch diameter steel conforming 
to ASTM A36. All steps/rungs shall be encapsulated in copolymer 
polypropylene plastic after fabrication. Rungs shall be firmly 
set in place in the concrete walls in accordance with the 
manufacturer's requirements. Rungs or steps shall be uniformly 
spaced on 12 inch center and vertically aligned. Manhole steps 
shall be type PS2-PF Manhole Step as manufactured by 
M.A. Industries, Inc. or approved equal. 

Septic and Dosing Tank 

Septic and dosing tanks shall be constructed of reinforced 
concrete, 4000 psi 28-day minimum compressive strength, and as 
detailed on the Contract Drawings and per Specification Section 
03300, Concrete Construction. 

Effluent filters shall be provided between the dosing tank inlet 
and secondary chamber of the septic tank. Two (2) effluent 
filters shall be provided. The effluent filters shall be Orenco 
Systems, Inc. Model F-1596 or approved equal. Discharge hose size 
shall be 2-inches in diameter and modulating orifice size shall be 
I-inch diameter, two (2) required each filter. 

Activated carbon filters shall be provided for each of the septic 
and dosing tank vent pipes. Filters shall be manufactured such 
that replacement of carbon can occur at the point of installation. 
Activated carbon filters shall be manufactured by Orenco Systems, 
Inc. or approved equal. 

A dose counter/indicator shall be provided at each drainfield to 
count the number of doses. The dosing indicators shall be 
mounted in Type 3R (NEMA 250) cabinets at the locations shown on 
the construction drawings. Dose counter/indicators shall be 
battery operated and sha 11 be an Orenco Systems, Inc. "Siphon 
Sitter II" or approved equal. 
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Siphons 

Siphons for dosing tank shall be of size indicated on the Contract 
Drawings and shall be automatic dosing siphon Miller Standard or 
equal. 

PVC Manifold and Lateral Pipe and Fittings 

All PVC piping and fittings for drainfield. manifold and lateral 
(drainage) lines. including standard and perforated. shall be 
Schedule 40 polyvinyl chloride (PVC) pipe conforming to the 
requirements of ASTM D1785. Type 1 and Grade 1. 

Perforations of the lateral lines shall be 3/16 inch diameter at 
3 foot centers in a single row along the pipe as indicated on the 
Contract Drawings. 

For permanent positioning after testing. the laterals shall be 
rotated such that the middle and end perforations (orifices) shall 
be located in the 12 o'clock position. All other perforations 
shall be in the invert or downwards (6 o'clock) position. t 

The monitoring ports shall be 4 inch polyvinyl chloride (PVC) 
pipe. Schedule 40 with 1/2 inch perforations at 6 inch spacing and 
wrapped with filter fabric. 

Medium Sand Fill 

Medium sand fill material shall be in accordance with ASTM C-33. 
Specification for Fine Aggregate. A maximum of 45% shall pass any 
one sieve and be retained on the next sieve. Fineness modulus. 
which is the sum of the cumulative percentage retained by each 
sieve in the sieve analysis divided by 100. shall be between 2.3 
and 3.1. Seller shall furnish to the Buyer a sieve analysis of 
the medium sandfill material prior to placement. 

Filter Aggregate 

The filter aggregate used in the construction of drainfield shall 
be washed gravel free of dust. fines and dirt. The dimensions of 
the rock shall vary from 3/4 to 1 1/2 inch. measuring the longest 
dimension. Gravel shall be covered by filter fabric. as detailed 
on the Contract Drawings. 

The rocks shall be durable and resistant to slaking and 
dissolution. The rocks shall have hardness of 3 or greater on 
the Moh's scale of hardness. Crushed limestone shall not be used. 
Seller shall furnish to the Buyer a sieve analysis of the filter 
aggregate material for approval prior to placement. 
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2.1.10 

2.1.11 

2.1.12 

2.2 

Filter Fabric 

Filter fabric shall be a light weight non woven subsurface 
drainage fabric separating the drainfield filter aggregate from 
the over burden soil backfill layer. The filter fabric material 
shall cover the full width and length of the drainfield to the 
limits indicated on the drainages. Overlap at edges shall be a 
minimum of 12-inches. Filter fabric material shall have a weight 
of 4-ounces per square yard or less and shall be Reemay "Typar 
3401 11 or approved equal. 

Coating 

Rev. 2 

All exterior concrete surfaces of the septic tank, dosing tank and 
manholes shall be coated with a single coat of bituminous mastic 
such as Bitumastic 50 by Carboline Company or equal. 

Orainfield Valves 

Orainfield valves shall be Class 125 flat faced flanged, nonrising 
stem, cast iron, AWWA C509 resilient seated gate valves, Clow R/W 
Resilient Wedge Valve or equal. Gate valves shall be for buried 
service with 2-inch operating nuts. 

FABRICATION ANO MANUFACTURE 

The fabrication and manufacture of the precast concrete manholes 
shall be in accordance with ASTM C478. 

PART 3 EXECUTION 

3.1 

3. 1.1 

3.1.2 

5/26/93 8:22am 

INSTALLATION, APPLICATION AND ERECTION 

Earthwork 

Earthwork requirements for excavation and backfill, including 
bedding for pipe trenches shall be in accordance with Section 
02220, Excavation and Backfill. 

Pipe Laying and Jointing 

Inspect each pipe and fitting before and after installation; 
replace those found defective and remove from site. Provide 
proper equipment for lowering sections of pipe into trenches. 
Lay pipe with the bell ends in the upgrade direction. Adjust 
spigots in bells to provide a uniform space all around. Blocking 
or wedging between bells and spigots will not be permitted. At 
the end of each work day, close open ends of pipe temporarily. 
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3 .1.3 

3.1.4 

3.1.5 

3 .1.6 

3.1. 7 

3.1.8 

3.1. 9 

5/26/93 8:22am 

Rev. 2 

Installation of PVC Sewer Pipe 

Install pipe and fittings in accordance with the requirements 
of UBPPA UNI-B-5 and Contract Drawings. Joints with gaskets shall 
be made in accordance with the requirements of UBPPA UNI-B-3 for 
assembly of joints. Joints to other pipe materials shall be 
in accordance with the recon111endations of the plastic pipe 
manufacturer. 

Installation of PVC Septic System Manifold and Lateral Piping 

Install pipe and fittings as shown on the construction drawings. 
Except as noted, all joints shall be solvent cemented in 
accordance with ASTM 02855. 

Pipeline Beneath Road and Railroad 

Bored or jacketed installation under existing road or railroad is 
not permitted without Buyer's approval of the Seller's proposed 
method. 

Concrete Work 

Cast-in-place concrete work shall be performed in accordance with 
Section 03300, Concrete Construction. 

Manhole Construction 

Construct base slab of cast-in-place concrete or use precast 
concrete base section. Make inverts with a smooth-surfaced semi­
circular bottom conforming to the inside contour of the adjacent 
sewer sections. For changes in direction of the sewer and 
entering branches into the manhole, make a circular curve in the 
manhole invert of as large a radius as manhole size will permit. 
For cast-in-place concrete construction, either pour bottom slabs 
and walls integrally or key and bond walls to bottom slab. Make 
joints between concrete manholes and pipes entering manholes as 
shown on Contract Drawings. 

Frames and Covers 

The frames and covers shall be set such that the top of the cover 
is set at elevations specified on the Contract Drawings. The 
surrounding surface, paved or unpaved, shall be prepared as 
indicated on the Contract Drawings. 

Septic and Dosing Tanks 

Construct septic and dosing tanks including manholes in accordance 
with the referenced material, specifications and the Contract 
Drawings. Install siphons and effluent filters in accordance with 
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3.1. 10 

3.2 

3.2.1 

5/26/93 8:22am 

Rev. 2 

manufacturer's instructions. Concrete construction shall conform 
to Specification Section 03300. Coatings shall be per 
Paragraph 2.1.11. 

Orainfields 

The area for the perforated drainage pipes and medium sand fill 
shall be carefully excavated to the width and depth required to 
permit the pipe to be laid to the proper grade and placement of 
fill as shown on the Contract Drawings. The area shall not be 
excavated when the soil is wet enough to smear or compact easily. 
All smeared or compacted surfaces shall be raked to a depth of 1 
inch and loose material removed before the medium sandfill 
material is placed. The depth of excavation for the drainfields 
shall penetrate into State of Washington Department of Health soil 
classification Type 1 soil. The Buyer shall approve the depth and 
extent of the excavation prior to the installation of drainfield 
materials. Medium sandfill material and filter aggregate shall 
not be compacted. Lay perforated pipe with the majority of 
perforations in the upwards (12 o'clock) position for testing. 
After testing the laterals shall be rotated 180-degrees so that 
the majority of perforations are in the downwards (6 o'clock) 
position. Each section of drainage pipe shall have a firm bearing 
throughout its length. Perforated pipe sections shall be joined 
with solvent-cement joints. All junctions and bends shall be made 
with fittings of standard manufacture, and suitable caps, plugs, 
or flanges shall be provided and installed to closed ends of 
pipes. Pipe that is out of alignment or shows signs of settlement 
shall be relayed as required to obtain proper alignment. The top 
of the aggregate bedding above the drainage pipe shall be covered 
with filter fabric in accordance with Paragraph 2.1.10 to prevent 
the aggregate from clogging. The drainfield area shall then be 
backfilled in accordance with Specification Section 02220, 
Excavation and Backfill except that no compaction shall be 
required. 

FIELD QUALITY CONTROL 

Tests and Inspections 

The Buyer or his representative will conduct field inspections and 
witness field tests specified in this section. The Seller shall 
perform field tests and provide labor, equipment, and incidentals 
required for testing. The Seller shall be able to produce evi­
dence, when required, that each item of work has been constructed 
in accordance with the drawings and specifications. 

The Seller shall notify the appropriate review agency for required 
inspections in accordance with WAC 246-272-190, Inspection. A 
schedule for inspection and testing shall be agreed upon prior to 
commencement of the work. 
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3.2.2 

3.2.2.1 

3.2.2.2 

5/26/93 8:22am 

Rev. 2 

Tests for Pipelines 

Check each straight run of pipeline for gross deficiencies by 
holding a light in the pipeline at a manhole. The light shall be 
observed through the pipeline when viewed at the adjoining end of 
line. Correct the alignment of pipeline when tests show the 
deviation from straight run or deformations in the pipe. 

Leakage Tests 

Test lines for leakage by exfiltration tests. Prior to testing 
for leakage, backfill trench up to at least lower half of pipe. 
When necessary to prevent pipeline movement during testing, place 
additional backfill around pipe sufficient to prevent movement, 
but leaving joints uncovered to permit inspection. When leakage 
or pressure drop exceeds the allowable amount specified, make 
satisfactory correction and retest pipeline section in the same 
manner. Correct visible leaks regardless of leakage test results. 
Obtain approval from Buyer on manner of disposing water used for 
testing after completion of exfiltration tests. 

A. Exfiltration Tests: Perform these tests for sewer lines made 
of the specified materials, not only concrete, in accordance 
with ASTM C969. Make calculations in accordance with the 
Appendix to ASTM C969. 

An alternate method for leakage, such as air test, may be used by 
the Seller with Buyer's approval. 

Deflection Testing 

Perform a deflection test on entire length of installed pipeline 
on completion of work adjacent to and over the pipeline, including 
leakage tests, backfilling, compaction, placement of fill, 
grading, paving, concreting, and any other superimposed loads 
determined in accordance with ASTM D2412. Deflection of pipe in 
the installed pipeline under external loads shall not exceed 4.5 
percent of the average inside diameter of pipe. Determine whether 
the allowable deflection has been exceeded by use of a pull­
through device or a deflection measuring device. 

A. Pull-through Device: This device shall be a spherical, 
spheroidal, or elliptical ball, a cylinder, or circular 
sections fused to a common shaft. Circular sections shall be 
so spaced on the shaft that distance from external faces of 
front and back sections will equal or exceed diameter of the 
circular section. Pull-through device may also be of a 
design promulgated by the Uni-Bell Plastic Pipe Association, 
provided the device meets the applicable requirements speci ­
fied in this paragraph, including those for diameter of 
the device, and that the mandrel has a minimum of 9 arms. 
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3.2.3 

5/26/93 8:22am 

Ball, cylinder, or circular sections shall conform to the 
foll owing: 

1. A diameter, or minor diameter as applicable, of 95 
percent of the average inside diameter of the pipei 
tolerance of plus 0.5 percent will be permitted. 

2. Homogeneous material throughout, shall have a density 
greater than 1.0 as related to water at 39.2°F, and 
shall have a surface Brinell hardness of not less than 
150. 

Rev. 2 

3. Center bored and through-bolted with a 1/4 inch minimum 
diameter steel shaft having a yield strength of not less 
than 70,000 pounds per square inch, with eyes or loops 
at each end for attaching pulling cables. 

4. Each eye or loop shall be suitably backed with a flange 
or heavy washer such that a pull exerted on opposite end 
of shaft will produce compression throughout remote end. 

B. Deflection Measuring Device: Sensitive to 1.0 percent of the 
diameter of the pipe being tested and shall be accurate to 
1.0 percent of the indicated dimension. Deflection measuring 
device shall be approved prior to use. 

C. Pull-Through Device Procedure: Pass the pull-through device 
through each run of pipe, either by pulling it through or 
flushing it through with water. If the device fails to pass 
freely through a pipe run, replace pipe which has the exces­
sive deflection and completely retest in same manner and 
under same conditions. 

D. Deflection Measuring Device Procedure: Measure deflections 
through each run of installed pipe. If deflection readings 
in excess of 4.5 percent of average inside diameter of pipe 
are obtained, retest pipe by a run from the opposite 
direction. If retest continues to show a deflection in 
excess of 4.5 percent of average inside diameter of pipe, 
replace pipe which has excessive deflection and completely 
retest in same manner and under same conditions. 

Concrete Testing 

Field Quality Control requirements for concrete work shall be per 
Specification Section 03300, Concrete Construction . 
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3.2.4 

3.2.5 

3.2.5.1 

3.2.5.2 

3.2.5.3 

3.3 

5/26/93 8:22am 

Excavation and Backfill Testing 

Field Quality Control requirements for excavation and backfill 
shall be as per Specification Section 02220, Excavation and 
Backfi 11. 

Septic System 

Rev. 2 

Test non-perforated pipe lines for leakage by exfiltration tests. 
Prior to testing for leakage, backfill trench up to at least lower 
half of pipe. When necessary to prevent pipeline movement during 
testing, place additional backfill around pipe sufficient to pre­
vent movement, but leaving joints uncovered to permit inspection. 
When leakage or pressure drop exceeds the allowable amount speci­
fied, make satisfactory correction and retest pipeline section in 
the same manner. Correct visible leaks regardless of leakage test 
results. 

A. Exfiltration Tests 

Perform these tests for pipe lines made of the specified 
materials, not only concrete, in accordance with ASTM C969. 
Make calculations in accordance with the Appendix to ASTM 
C969. 

Prior to backfilling the drainfields and after pressure testing 
the transport, riser and manifold lines, test the entire system 
under normal operating conditions. Fill the dosing chamber with 
clean water until both siphons are activated. Check all 
drainfield valves for proper position. Observe the performance of 
each bed. The vertical rise of water from the laterals shall be 
no less than 2-feet at the most remote orifice and shall vary no 
more than 15 percent between any two points in a given bed. 

Make satisfactory correction and retest siphons and pressure 
distribution systems until operation is satisfactory to Buyer and 
local Health Department. 

CLEANING 

Upon completion of work, the Seller shall remove all waste and 
surplus material resulting from his operations and leave the site 
clean. Obtain approval from Buyer on manner of disposing water 
used for cleaning or flushing of sewer system. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SUtf,1ARY 

SECTION 13120 
BUILDING ACCESSORIES 

FLUOR DANIEL, INC. 
Advanced Technology Division 

Fluor Contract 8457 

Rev. 2 

This section covers the technical requirements for furnishing and 
installation of all materials required to completely enclose the 
buildings. 

1.2 REFERENCES 

05/25/93 1 :49pm 

The publications listed below form a part of this specification to 
the extent referenced. The publications are referred to in the 
text by the basic designation oTily. 

AMERICAN IRON AND STEEL INSTITUTE (AISI) 

AISI SG-673 1986 Specification for the Design of 
Cold-Formed Steel Structural Members 
(Addenda 1989) 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

ASTM A446 

ASTM A526 

ASTM A591 

ASTM A792 

ASTM C236 

ASTM C273 

1989 Steel Sheet, Zinc-Coated 
{Galvanized) by the Hot-Dip Process, 
Structural (Physical) Quality 

1990 Steel Sheet, Zinc-Coated 
(Galvanized) by the Hot-Dip Process, 
Commercial Quality 

1989 Standard Specification for Steel 
Sheet, Cold-Rolled, Electrolytic Zinc­
Coated 

1989 Standard Specification for Steel 
Sheet, Aluminum-Zinc Alloy-Coated by the 
Hot-Dip Process 

1989 Test for Steady-State Thermal 
Performance of Building Assemblies by 
Means of the Guarded Hot Box 

1961 (R 1988) Shear Test in Flatwise 
Plane of Flat Sandwich Construction of 
Sandwich Cores 
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ASTM C578 

ASTM C920 

ASTM 0522 

ASTM 0523 

ASTM 0659 

ASTM 0714 

ASTM 0822 

ASTM 0870 

ASTM 0968 

ASTM 01308 

ASTM 01735 

ASTM 02244 

ASTM 02247 

ASTM E84 

ASTM E283 

ASTM E331 

106\VOL5 ... \SPECS\A160\13120-2. 

FLUOR DANIEL, INC. 
Advanced Technology Division 

Fluor Contract 8457 

1987 (Rev. A) Preformed, Cellular 
Polystyrene Thermal Insulation 

1987 Elastomeric Joint Sealants 

1988 Mandrel Bend Test of Attached 
Organic Coatings 

1989 Test for Specular Gloss 

1986 Evaluating Degree of Chalking of 
Exterior Paints 

1987 Evaluating Degree of Blistering of 
Paints 

1989 Recommended Practice for Operating 
Light and Water-Exposure Apparatus 
(Carbon-Arc Type) for Testing Paint, 
Varnish, Lacquer and Related Products 

1987 Water IITlllersion Test of Organic 
Coatings on Steel 

1981 (R 1986) Abrasion Resistance of 
Organic Coatings by Falling Abrasive 

1987 Affect of Household Chemicals on 
Finishes 

1987 Water Fog Testing of Organic 
Coatings 

1989 Calculation of Color Differences 
from Instrumentally Measured Coordinates 

Rev. 2 

1987 Testing Water Resistance of Coatings 
in 100 Percent Relative Humidity 

1989 (Rev. A) Surface Burning 
Characteristics of Building Materials 

1984 Test for Rate of Air Leakage Through 
Exterior Windows, Curtain Walls and Doors 

1986 Test for Water Penetration of 
Exterior Windows, Curtain Walls and Doors 
by Uniform Pressure Differences 
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ASTM G23 
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1989 Operating Light - Exposure Apparatus 
{Carbon-Arc Type} With and Without Water 
for Exposure of Nonmetallic Materials 

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION, INC. {BHMA) 

05/25/93 1:49pm 

BHMA 101 

BHMA 111 

BHMA 301 

BHMA 311 

BHMA 621 

BHMA 701 

BHMA 1201 

BHMA 1301 

1988 Butts and Hinges {ANSI/BHMA Al56.l) 

1988 Template Hinge Dimensions {ANSI/BHMA 
Al56.7) 

1986 Door Controls - Closers {ANSI/BHMA 
Al56.4) 

1988 Door Controls - Overhead Holders 
{ANSI/BHMA Al56.8) 

1987 Mortise Locks and Latches (ANSI/BHMA 
Al56.13) 

1984 Exit Devices (ANSI/BHMA A156.3) 

1989 Auxiliary Hardware (ANSI/BHMA 
Al56.16) 

1987 Materials and Finishes (ANSI/BHMA 
Al56.18) 

DOOR AND HARDWARE INSTITUTE (OHi) 

OHi AllS .1 1982 Preparation for Mortise Locks for 
1-3/8 Inch and 1-3/4 Inch Doors 

FEDERAL SPECIFICATIONS (FS) 

FS-TT-S-001657 

FS-TT-C-1796 

FS-TT-S-001543A 

1970 Sealing Compound Single Component, 
Butyl Rubber Based, Solvent Release 
Type (for Buildings and Other Types of 
Construction) 

1974 (Rev. A) Caulking Compounds, Metal 
Seam and Wood Seam 

1971 Sealing Compound: Silicone Rubber 
Base (for Caulking, Sealing and Glazing 
in Buildings and Other Structures) 

FEDERAL STANDARD (FED-STD) 

FED-STD 595B 1989 Colors Used in Government 
Procurement 
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NATIONAL COIL COATERS ASSOCIATION (NCCA) STANDARDS 

NCCA 11-6 

NCCA II 1-1 

NCCA II 1-4 

NCCA II 1-6 

SDI 100 

SDI 107 

1984 Test Method of Measurement of Impact 
Resistance of Painted Aluminum. Steel and 
Galvanized Steel 

1968 Standard Method for Water Immersion 
Test of Organic Coating on Metallic 
Surfaces 

1968 Standard Method to Water Testing of 
Organic Coating 

1969 Standard Method for Condensation -
Humidity Testing of Organic Coatings on 
Metallic Surfaces 

STEEL DOOR INSTITUTE (SDI) 

1985 Recommended Specifications -
Standard Steel Doors and Frames 

1984 Hardware on Steel Doors 
(Reinforcement - Application) 

1.3 SUBMITTALS 

Submit the following in accordance with the Vendor Drawing and 
Data Requirements section of the Order/Subcontract. 

1.3 .1 Manufacturer's Catalog Data: 

1.3.1.1 

1.3.1.2 

05/25/93 1 : 49pm 

Submit catalog cuts. technical data sheets. and descriptive 
1 iterature. 

Rigid Insulation 

A. Insulation 

B. Adhesive 

C. Clip fasteners 

Preformed Metal Roofing and Siding. Flashing and Sheet Metal 

A. Flat and corrugated metal sheets 

B. Pane 1 s 

C. Accessories 

D. Fasteners 
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1.3.1.3 

1.3.1.4 

1.3.1.5 

Sealants 

A. Seal ants 

B. Backstop materials 

Data for the sealants shall include shelf life, recommended 
cleaning solvents, and manufacturer recommended installation 
procedure. 

Steel Doors and Frames 

A. Doors 

B. Frames 

C. Accessories 

Submit manufacturer's descriptive literature for doors, frames, 
and accessories. Include data and details on door construction, 
panel (internal) reinforcement, insulation, and door edge 
construction. 

Finish Hardware 

A. Hardware items 

Submit for each different item. 

B. Hardware schedule 

Submit hardware schedule in the following form: 

Reference 

Rev. 2 

Hardware Publication Mfr. Name and Key Control 
UL Mark (If 
fire rated 

and listed) 
BHMA Fini sh 
Designation Item Quantity Size Type No. Cata 1 og No. Symbo 1 s 

1.3.2 

1.3.2.1 

05/25/93 1 :49pm 

Drawings 

Indicate sizes, thicknesses, dimensions, fastenings and anchoring 
methods, expansion joints, and other provisions necessary for 
thermal expansion and contraction. Scaled manufacturer's catalog 
data may be submitted for factory fabricated items. 

Preformed Metal Roofing 

A. Panel and fastener layouts 

B. Joints 

C. Corners 
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1.3.2.2 

1.3.2.3 

1.3 .3 

1.3.4 

1.3.4.1 

05/25/93 1 : 49pm 

D. Supports 

E. Anchorages 

F. Trim 

G. Flashing 

H. Closures and special details 

Preformed Metal Siding 

A. Layout of structural subgirts. 

B. Location and lengths of panels. 

C. Erection and fastening procedure. 

D. Type, composition and allowable load for each type of 
fastener. 

E. Detailed list of materials. 

F. Installation instructions. 

Steel Doors and Frames 

Show elevations, construction details, metal gauges, hardware 
provisions, and installation details. 

(Deleted) 

Samples 

Preformed Metal Roofing and Siding 

A. Submit samples of each type of material to be installed on 
project. 

B. Submit color samples of each color specified for steel 
roofing and siding, on minimum 4 inch by 6 inch swatches of 
metal, identical to that proposed to be used. 

106\VOL5 ... \SPECS\A160\13120-2. A160-13120-6 
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1.3.4.2 

1.3.5 

1.3.5.1 

1.3.5.2 

1.3.6 

1.3.6.1 

05/25/93 1 :49pm 

Sealants 

Manufacturer's Standard Color Charts 

A. Sealants 

Submit not less than 9 different colors to match adjacent 
wall or roof colors noted on Contract Drawings (3 samples 
for each three colors noted on Contract Drawings). 

Design Calculations 

Preformed Metal Roofing 

A. Roof panels shall be capable of withstanding design wind 
loads as outlined below. 

B. Provide test results to substantiate pull-out and pull-over 
values in pounds for any fastener to be used. 

C. Roof panels and fasteners shall be designed to resist an 
uplift due to wind suction of 46.0 psf. 

Rev. 2 

D. Design calculations shall be signed by a registered civil or 
structural engineer, licensed in the State of Washington. 

Preformed Metal Siding 

A. Substantiate that wall assemblies and fasteners design will 
withstand the specified wind loads of appendices acting 
uniformly over maximum indicated span, measured center to 
center of supports. without exceeding the maximum allowable 
unit stress based on actual thickness of metal and without 
exceeding specified deflections or wind pressures. 

B. Show that actual stress in the core does not exceed allow­
able stresses. 

C. Show that actual panel design stress does not exceed 
allowable stresses. 

O. Design calculations shall be signed by a registered civil or 
structural engineer, licensed in the State of Washington. 

Test Reports 

Preformed Metal Roofing 

Factory Test Reports 

A. Formability test 

106\VOL5 ... \SPECS\A160\13120-2. Al60-13120-7 



U.S. DEPARTMENT OF ENERGY 
Hanford Waste Vitrification Plant 
Richland, Washington 

FLUOR DANIEL, INC. 
Advanced Technology Division 

Fluor Contract 8457 
DOE Contract DE-AC06-86RL 10838 

1.3.6.2 

1.3.6.3 

1.3.6.4 

1.3.7 

1.3.7.1 

1.3.7.2 

05/25/93 1 :49pm 

B. Weathering test 

C. Chalking resistance test 

D. Color change test 

E. Specular gloss test 

F. Color coating abrasion resistance tests 

G. Humidity tests 

Preformed Metal Siding 

A. Submit test results from an independent laboratory 
indicating that siding conforms with Paragraph 2.3.6, 
Performance and Tests. of this specification. 

Sealants 

A. Indicate sealant compatibility with commonly used 
substrates. 

Finish Hardware 

A. Hardware items 

Indicate that each item listed under paragraph entitled 
"Hardware Items" meets the standard listed for that item. 
A copy of the listing of proposed hardware items in the 
current applicable BHMA directories of certified products 
may be submitted in lieu of test reports. 

Factory tests for Prefinished Metal Roofing and Siding performed 
by the Seller. 

Formability Test 

In accordance with ASTM D522, finish coating system shall show 
no microchecking of exterior film with no loss of adhesion. when 
subjected to 180 degree bend over 1/8 inch diameter mandrel and 
3/8 inch diameter mandrel for coatings 4 mils or thicker. 

Weathering Test 

Rev. 2 

Sample of finished-coated sheet shall withstand weathering test 
for minimum of 2,000 hours in accordance with ASTM G23 without 
cracking. peeling. blistering. loss of adhesion of finish coating 
system or corrosion of base metal. Finish coating system that can 
be readily removed from base metal with penknife blade or similar 
instrument shall be considered to indicate loss of adhesion. 
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Chalking Resistance 

After 2,000-hour weathering test, finish coating system shall not 
chalk greater than No. 8 rating when measured in accordance with 
ASTM D659 test procedures. 

Color Change 

After 3,000-hour weathering test, color change of finish coating 
system shall not exceed five NBS units when measured in accordance 
with ASTM D2244 test procedures. 

Specular Gloss 

Finished surface shall have specular gloss value for the colors 
selected under Federal Standard 595B, when measured in accordance 
with ASTM D523. 

Abrasion Resistance Test for Color Coating for Te-rtiary Zones 

When subjected to falling sand test. in accordance with ASTM D968, 
finish coating system shall withstand minimum of 50 liters of sand 
per mil of coating thickness before appearance of base metal. 

Humidity Test for Tertiary Zones 

When subjected to humidity cabinet test in accordance with ASTM 
D2247 for 1,000 hours, factory-finished, organic-coated panel 
shall receive rating of few No. 8 blisters as determined by ASTM 
D714 with no loss of adhesion. 

PART 2 PRODUCTS 

2.1 RIGID INSULATION 

2.1.1 Thermal Resistance Value (R-Value) 

Roof - R-18.52 

2.1.2 

05/25/93 1 :49pm 

Walls - R-12.5 
Floor - R-8 (24" vertical) 

The whole building shall comply with ASHRAE Std. 90.1. 

Board Insulation - Polystyrene 

ASTM C578, Type I, except a flame spread rating of 25 or less and 
a smoke developed rating of 200 or less when tested in accordance 
with ASTM E84. 
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Accessories 

Adhesive 

As recommended by the insulation manufacturer. 

Clip Fasteners 

Rev. 2 

Zinc-coated steel consisting of a perforated base plate with a 
projecting split prong of appropriate type and length to penetrate 
insulation the full thickness of the insulation and bent back 
flush with the insulation surface. 

Duct Tape 

As recommended by the insulation manufacturer. 

ROOFING PANELS 

Thickness of sheet for panels shall be not less than specified. 
Where gauges are specified. gauges are subject to normal manu­
facturing tolerances. 

Coated Steel Panels 

Shape 

Roof pane 1 s sha 11 be ro 11 ed formed II standing seam" 2 foot wide 
with 2 major corrugations. 2 inches high. 24 inches on center and 
minor corrugations 6 inch on center between the major corrugations 
the entire length of the panel. 

Material and Coating 

Form panels from steel conforming to ASTM A446, Structural 
Grade A. galvanized coating conforming to ASTM A526. Class G-90; 
or steel-coated with aluminum-zinc alloy conforming to ASTM A792. 
except that coating chemical composition shall be approximately 55 
percent aluminum. 1.6 percent silicon. and 43.4 percent zinc with 
minimum coating weight of 0.5 ounce per square foot. 

Gauge 

Minimum 24 U.S. Standard Gauge for roof panels. but in no case 
lighter than required to meet maximum deflection requirements 
specified. 
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Finish Coating System 

Factory-applied, total dry film thickness of 5.0 mils m1n1mum for 
roof panel. Provide finish coating system on both sides of panel. 
Color as indicated on the drawings. 

Accessories 

Provide sheet metal flashings. trim moldings. closure strips. 
caps. and other preformed metal panel accessories, of same 
material and finish as panels, except accessories that are 
concealed after installation. and are aluminum or zinc-coated 
steel may be provided unfinished. Provide metal thickness not 
less than that of panels. Provide molded closure strips of 
closed-cell or solid-cell synthetic rubber. neoprene. or polyvinyl 
chloride premolded to match configurations of preformed metal 
panels. 

Fasteners 

Provide fasteners for attaching panels to structural supports and 
to adjoining panels as approved and in accordance with printed 
manufacturer's recommendations. Provide fastening system to 
withstand design loads indicated. Fasteners shall be Series 305 
stainless steel. Fasteners. except those having integral 
hexagonal washer heads and those having aluminum drive caps. shall 
have composite metal and neoprene washers. Provide fasteners 
having integral hexagonal washer heads and fasteners having 
aluminum drive caps with polychloroprene washers. 

Joint-Sealing Material 

FS TT-C-1796, Type II, Class B ribbon form sealant. 

SIDING PANELS 

Exterior siding shall be a factory-assembled. preinsulated 
sandwich panel of two (2) steel skins bonded to a closed-cell 
isocyanurate foam, consisting of the following: 

Total Assembly 

Basic panel shall be minimum 30 inches wide and 2 inches thick. 
Side joint shall be of a tongue and groove and shiplap design, 
permitting use of fasteners. installed from exterior, that are 
completely concealed within joint. Factory install sealant in 
interior and exterior female joints. Fastener shall provide 
positive resistance to negative load pull-off. Fabricate entire 
assembly in strict accordance with approved shop drawings, 
referenced standards, and this specification. 

106\VOL5 ... \SPECS\A 160\ 13120-2. A160-13120-11 



U.S. DEPARTMENT OF ENERGY 
Hanford Waste Vitrification Plant 
Richland, Washington 

FLUOR DANIEL, INC. 
Advanced Technology Division 

Fluor Contract 8457 
DOE Contract DE-AC06-86RL 10838 

2.3.2 

2.3.3 

2.3.4 

2.3.5 

05/25/93 1 : 49pm 

Exterior Face 

Steel face shall be fonned of minimum 24 gauge galvanized steel, 
confonning to ASTM A446, Grade A, hot dipped, conwnercial quality, 
galvanized coating, designation G-90, and confonning with 
AISI S6-671. 

Interior Liner 

Liner face panel shall be of minimum 24 gauge, hot dipped, 
galvanized steel, designation G-60, confonning with the 
AISI S6-671. 

Insulation 

A. Poured-in-place isocyanurate foam core of each panel shall 
have the following minimum physical properties: 

Density 

Shear Strength 

Tensile Strength 

Compressive Strength 

2.5 lbs/cu. ft. minimum 

20 psi minimum per ASTM C-273 

30 psi minimum 

20 psi minimum 

Rev. 2 

B. Core shall withstand humidity aging at 158°F and 100 percent 
relative humidity for a period of 14 days with a volume 
increase not greater than 6.6 percent. 

C. Core shall withstand heat aging at 200°F for a period of 14 
days and the volume expansion shall not exceed 4.0 percent. 

D. Core shall withstand cold aging at -10°F for a period of 14 
days with loss in volume not greater than 0.3 percent. 

E. Core shall have a 93 percent closed cell structure. 

Color Coating 

Exterior and interior panels, flashing, and trim pieces shall 
receive a factory applied polyvinylidene fluoride {PVF2) coating 
minimum 70 percent Kynar content finish on continuous process coil 
coating equipment. Finish shall be a coating system that meets 
requirements of perfonnance features and tests no~ed in 
Paragraph 2.3.6. 

Provide coatings in the following colors: 

A. Primer coats: Panel manufacturer's standard color. 
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B. Finish coats: Federal Standard 595B, color shall be as 
noted on Contract Drawings. 

Perfonnance and Tests 

A. Tests shall have been perfonned upon a panel or panels of 
like or similar configurations as those proposed for this 
project. 

B. For air leakage and water penetration tests, tested panels 
shall have identical type joints as panels proposed for 
installation. 

C. Structura 1 

1) Wall assembly shall be capable of withstanding design 
wind loads as outlined in Paragraph 3) below. 

2) Provide test results to substantiate pull-out and pull­
over values in pounds for any fastener to be used. 

3) Loadings 

Factory insulated steel siding assemblies shall be 
designed to resist the wind loading. Wind parameters 
are: inward pressure of 17.2 psf and an outward 
negative pressure of 21.9 psf. Maximum allowable 
deflection shall be t/180. 

D. Thennal Properties 

Preinsulated panels shall provide a maximum "U" value of 
.008 Btu/hr/sq. ft./°F when corrected to a 15 mph wind 
condition, when tested in accordance with ASTM C236. 

E. Air Leakage 

Rev. 2 

Air leakage shall not exceed 0.02 cfm per square foot of 
wall area at a pressure differential of 20 pounds per square 
foot when tested in accordance with ASTM E283. 

F. Water Penetration 

There shall be no water leakage at 6.24 psf air pressure 
differential, when tested in accordance with ASTM E331. 

G. Fire Hazard Classification 

Test panels in accordance with ASTM E84, for surface burning 
characteristics and have values not exceeding the following: 
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Flame Spread 25 
Fuel Contributed 0 
Smoke Developed 200 

Exterior Finish Coating Tests 

A. General 

Finish coating shall be 100 percent free of any paint 
holidays, drip marks or roll marks that are visible at 
a distance of 5 feet - 0 inches with sheets standing verti­
cally, in a light producing a minimum of 200 foot candles 
three feet from floor. 

B. Specular Gloss 

Gloss shall be minimum 40 percent as determined by tests on 
a flat sample at 60°F in accordance with ASTM 0523. 

C. Outdoor Exposure 

Rev. 2 

Coating shall be capable of withstanding five years con­
tinuous exposure oriented 45° South, or ten years continuous 
exposure oriented 90° South and test panels shall show no 
evidence of checking, blistering, or loss of adhesion. 
There shall be only slight to moderate chalking (#8 Standard 
of ASTM 0659) and a slight fading (5 NBS Units of Fade) of 
fi 1 m. 

D. Weatherometer 

When subjected to an accelerated weathering test, in accord­
ance with ASTM 0822 for 3,000 hours, color change shall be 
less than five NBS units in accordance with ASTM 02244, and 
chalking shall be less than No. 3 rating according to ASTM 
0659. There shall be no checking, blistering or adhesion of 
coating system. 

E. Bend Test 

Sample shall be capable of being bent 180° around a 1/4 inch 
mandrel with no visible signs of failure and no loss of 
adhesion when tested with a cellophane tape. 

F. Impact Test 

When subjected to 80 in/lbs as recorded by a Gardner Impact 
Tester in accordance with NCCA II-6, the coating shall show 
no loss of adhesion. Test shall employ a 9/16 inch ball, 
and there shall be no loss of adhesion when tested with a 
cellophane tape. 
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G. Water l111T1ersion 

A specimen shall remain submerged in distilled water at 
a constant temperature of 100°F in accordance with ASTM 
0870, and NCCA 111-1, for 1,000 hours, with no evidence of 
softening, blistering, or loss of adhesion. 

H. Water Fog Test 

When subjected to water fog spray in accordance with ASTM 
01735 and NCCA 111-4 for 2,000 hours, coating shall show no 
softening, blistering, or loss of adhesion. 

I. Hurni dity Test 

Rev. 2 

When subjected to a test in accordance with ASTM 02247 and 
NCCA 111-6 for 1,000 hours, coating shall show no softening, 
blistering. or loss of adhesion. 

J. Pollution Resistance 

When exposed to 10 percent hydrochloric acid and 10 percent 
sulfuric acid solutions for 24 hours each in accordance with 
ASTM 01308 Procedure 5.3, coating shall show no softening. 
blistering, or loss of adhesion. 

K. Fatigue Test 

There shall be no evidence of metal/foam interface delamina­
tion when panel is tested by simulating wind loads of 20 psf 
(Positive and Negative loads), when applied for two million 
alternating cycles. 

L. Bond Strength 

No metal primer interface corrosion and/or delamination 
shall occur after 1,000 hours at 135°F and 100 percent 
relative humidity. No delamination shall occur after 2-1/2 
hours in a 2 psi 212°F autoclave. 

Accessories 

A. Factory form metal flashing and closures including gutters 
and down spouts, trims around door/pipe and other openings 
from materials of same gauge, finish and color as materials 
or exterior panels. Hem edges of flashings and closures. 

B. Cadmium plated, carbon steel or stainless steel self-tapping 
screws, complete with compression seals and washers; 
designed to resist maximum negative pull-off loads per 
Section 2.3.6C above and to mechanically attach panels to 
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subgirts. Paint heads of exposed fasteners to match color 
of siding. Install fastener complete with compression seals 
and washers. 

Sealants 

A. Concealed male/female joint - factory applied: one part, 
nonskinning, butyl based, pumpable sealant, confonning with 
FS-TT-S-001657. 

B. Concealed over base angle and structural girts - field 
applied: one part, vulcanized butyl rubber base, 
compressible extruded tape wound on release paper rolls 
similar to PTI-606 as manufactured by Protective Treatments 
Incorporated. 

C. Exposed perimeter - field applied: one part, surface 
skinning, silicone elastomeric sealant, for use in hand or 
air pressure caulking guns, confonning with FS-TT-S-001543A. 

D. Sealant colors: concealed sealants to be gray or neutral, 
exposed sealant to match contiguous metal siding and/or 
trim. 

Fabrication and Manufacture 

The bond between the core and steel faces shall be a unifonn 
chemical bond fonned during foaming-in-place application of the 
core. The bond shall fully develop the shear and tensile strength 
of the panel core to ensure a structural composite section. 
Adhesion of the core material to the panel facing shall be equal 
to the tensile strength of the core itself. 

Factory insulated panels shall be smooth and flat with 1/4 inch 
deep ribs similar or equal to Temp-Con panels as manufactured by 
EMCO Enterprises Inc. 

The factory shall publish and make available to the Buyer a 
Factory Quality Assurance Manual and maintain continuous records 
of daily quality control inspection test records. 

SEALANTS 

Provide sealant that has been tested and found suitable for the 
substrates to which it will be applied. 

Interior Sealant 

ASTM C920, Type S, Grade NS, Class 12.5, Use NT. Location(s) and 
color(s) of sealant shall be as follows: 
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A. 

B. 

LOCATION 

Small voids between walls and adjacent 
door frames, surface-mounted equipment 
and fixtures. and similar items 

Perimeter of frames at doors, louvers, 
which adjoin exposed interior metal wall 
liner surfaces 

Exterior Sealant 

Rev. 2 

COLOR 

Match adjacent 
wall color 

Match adjacent 
wall color 

For joints in vertical surfaces, provide ASTM C920, Type Sor M, 
Grade NS, Class 25, Use NT. For joints in horizontal surfaces, 
provide ASTM C920, Type Sor M, Grade P, Class 25, Use NT. 
Location(s) and color(s) of sealant shall be as follows: 

A. 

B. 

C. 

LOCATION 

Joints and recesses formed where frames 
and subsills of windows, doors, louvers, 
and vents adjoin metal frames. Use 
sealant at both exterior and interior 
surfaces of exterior wall penetrations 

Voids where items pass through exterior 
walls 

Metal-to-metal joints where sealant is 
indicated or specified 

Backstops 

COLOR 

Match adjacent 
surface color 

Match adjacent 
surface color 

Match adjacent 
surface color 

Provide glass fiber roving or neoprene, butyl, polyurethane, or 
polyethylene foams free from oil or other staining elements as 
recommended by sealant manufacturer. Backstop material shall be 
compatible with sealant. Do not use oakum and other types of 
absorptive materials as backstops. 

Cleaning Solvents 

Provide type(s) recon111ended by the sealant manufacturer except for 
aluminum and bronze surfaces that will be in contact with sealant. 

STEEL DOORS AND FRAMES 

Steel Doors 

SDI 100, except as specified otherwise. Doors shall be either 
hollow steel construction or composite construction. Prepare 
doors to receive hardware specified. Exterior doors shall have 
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Standard Steel Door Frames 
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SDI 100, except as otherwise specified. Form frames to sizes and 
shapes indicated, with welded corners. 

Anchors 

Provide anchors to secure the frame to adjoining construction. 
Provide steel anchors, zinc-coated or painted with rust-inhibitive 
paint, not lighter than 18 gauge. 

Removable Mullions 

Supplied and part of finish hardware. 

Hardware Preparation 

Reinforce, drill, and tap doors and frames to receive finish 
hardware. Prepare doors and frames for hardware in accordance 
with the applicable requirements of SDI 107 and DHI A115.1. Drill 
and tap for surface-applied hardware at the project site. Build 
additional reinforcing for surface-applied hardware into the door 
at the factory. Locate hardware in accordance with the require­
ments of SDI 100, as applicable. Punch door frames with the 
exception of frames that will have weatherstripping gasketing, to 
receive a minimum of two rubber or vinyl door silencers on lock 
side of single doors and one silencer for each leaf at heads of 
double doors. Set lock strikes out to provide clearance for 
silencers. 

Finishes 

Factory-Primed Finish 

Unless specified otherwise, phosphate treat and factory prime 
metal doors and frames as specified in SDI 100. 

2.5.3.1.1 Electrolytic Zinc-Coated and Factory-Primed Finish 

2.5.4 

2. 5.4.1 

05/25/93 1 :49pm 

Fabricate doors and frames from electrolytic zinc-coated steel, 
ASTM A591, Commercial Quality, Coating Class A. Phosphate treat 
and factory prime zinc-coated surfaces as specified in SDI 100. 

Fabrication and Manufacture 

Finished doors and frames shall be strong and rigid, neat in 
appearance, and free from defects, waves, scratches, cuts, dents, 
ridges, holes, warp, and buckle. Molded members shall be clean 
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cut, straight, and true. with joints coped or mitered. well 
fonned, and in true alignment. Dress exposed welded and soldered 
joints smooth. Fabricate door frame sections for use with the 
wall construction indicated. Corner joints shall be well fonned 
and in true alignment. Conceal fastenings where practicable. 

Deliver doors. frames. and accessories undamaged and with 
protective wrappings or packaging. Strap welded frames in pairs. 
with one frame inverted, or provide temporary steel spreaders 
securely fastened to the bottom of each frame. Store doors and 
frames on platfonns under cover in clean. dry. ventilated, and 
accessible locations, with 1/4 inch airspace between doors. 
Remove damp or wet packaging i11111ediately and wipe affected 
surfaces dry. Replace damaged materials with new. 

FINISH HARDWARE MATERIALS 

Rev. 2 

Hardware to be applied to metal doors and frames shall be made to 
template. Promptly furnish template infonnation or templates to 
door and frame manufacturers. Template hinges shall confonn to 
BHMA 111. Coordinate hardware items to prevent interference with 
other hardware. 

Hardware Items 

Confonn to the respective standards listed and to requirements 
specified herein. Hinges. locks. latches. bolts. and closers 
shall be clearly and pennanently marked with the manufacturer's 
name or trademark where it will be visible after the item is 
installed. For closers with covers, the name or trademark may be 
beneath the cover. Provide hardware items as specified below and 
as listed under paragraph entitled "Hardware Sets." 

Hinges 

BHMA 101, 4-1/2 by 4-1/2 inches unless otherwise specified. 
Construct loose pin hinges for exterior doors and reverse-bevel 
interior doors so that pins will be nonremovable when door is 
closed. Other antifriction bearing hinges may be provided in 
lieu of ball-bearing hinges. 

Mortise Locks and Latches 

BHMA 621. Series 1000, Operational Grade 1. Security Grade 2. 
Knobs and roses of mortise locks shall have screwless shanks and 
no exposed screws. 

Provide panic hardware. or fire exit hardware and auxiliary items. 
BHMA 701, Grade 1. Provide adjustable strikes for rim type and 
vertical rod devices. Provide open back strikes for pairs of 
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doors with mortise and vertical rod devices. Touch bars may be 
provided in lieu of conventional crossbars and arms. 

Lock Cylinders 

Provide cylinders for new locks, including locks provided under 
other sections of this specification. Cylinders shall have six 
pin tumblers and shall be Corbin Removable Core #59Al. Cylinders 
shall have interchangeable cores which are removable by a special 
control key. Provide construction interchangeable cores. 
(Existing locks are Corbin Mortise Lock 8789L2). 

Lock Trim 

Cast, forged, or heavy wrought construction and commercial plain 
design. In addition to meeting test requirements of BHMA 621, 
knobs, roses, and escutcheons shall be 0.050 inch thick if 
unreinforced. If reinforced, outer shell shall be 0.035 inch 
thick and combined thickness shall be 0.070 inch, except knob 
shanks shall be 0.060 inch thick. Provide lever handles in lieu 
of knobs where specified in paragraph entitled "Hardware Sets." 

2.6.1.6 Keys 

2.6.1.7 

2.6.1.8 

2.6.1.9 

05/25/93 1 : 49pm 

Furnish one file key, one duplicate key, and one working key for 
each keying system. Furnish one control key for removable cores. 
Stamp each key with appropriate key control symbol and "U.S. 
property - Do not duplicate." Do not place room number on keys. 

Closers 

BHMA 301, Series C02000, Grade 1, with optional feature (o.f.) 
PT 4C, unless otherwise specified. Provide closers complete 
with brackets, arms, mounting devices, fasteners, and other 
features necessary for the particular application. Size closers 
in accordance with manufacturer's recommendations, or provide 
multi-size closers, Sizes 1 through 6, and list sizes in the 
Hardware Schedule. 

Identification Marking 

In addition to the manufacturer's name or trademark, each closer 
shall bear the manufacturer's size designation where it will be 
visible after installation. 

Overhead Holders 

BHMA 311. Overhead door holders and hold open device C12511 
bronze with 626 satin chrome finish. 
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2.6.1.10 

2.6.1.11 

Door Stops and Silencers 

BHMA 1201. Silencers Type L03011. Provide three silencers for 
each single door, two for each pair. 

Weatherstripping 

BHMA 1201. A set shall include head and jamb seals and sweep 
strips. Weatherstripping shall be one of the following: · 

Rev. 2 

2.6.1.11.1 Extruded Aluminum Retainers 

2.6.1.12 

2.6.1.13 

Extruded aluminum retainers not less than 0.050 inch wall 
thickness with vinyl, neoprene, silicone rubber, or polyurethane 
inserts. Aluminum shall be clear natural anodized. 

Surface Mounted Automatic Door Bottom 

A set shall include automatic door bottom, extruded aluminum, 
clear natural anodized, surface applied. Door bottoms shall have 
adjustable operating rod and silicone rubber or closed-cell sponge 
neoprene gasket. Zero No. 361; Pemko No. 430AS; National Guard 
No. 420; or equal. 

Rain Drips 

Extruded aluminum, not less than 0.08 inch thick, clear anodized. 
Set drips in sealant conforming to this Section, Sealants, and 
fasten with stainless steel screws. 

2.6.1.13.1 Door Rain Drips 

Approximately 1-1/2 inches high by 5/8 inch projection. Align 
bottom with bottom edge of door. National Guard No. 16AD; Pemko 
No. 346A; Zero No. 142 or equal. 

2.6.1.13.2 Overhead Rain Drips 

2.6.1.14 

05/25/93 1 :49pm 

Approximately 1-1/2 inches high by 2-1/2 inches projection, with 
length equal to overall width of door frame. Align bottom with 
door frame rabbet. National Guard No. 16AD; Pemko No. 346A; Zero 
No. 142 or equal. 

Special Tools 

Provide special tools, such as spanner and socket wrenches and 
dogging keys, required to service and adjust hardware items. 
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2.6.1.15 

2.6.1.16 

2.7 

2.7.1 

2.7 .1.1 

2.7.1.2 

05/25/93 1 : 49pm 

Fasteners 

Provide fasteners of proper type, quality, size, quantity, and 
finish with hardware. Fasteners exposed to weather shall be of 
nonferrous metal or stainless steel. Provide fasteners of type 
necessary to accomplish a pennanent installation. 

Finishes 

BHMA 1301. Hardware shall have BHMA 630 finish (satin stainless 
steel), unless specified otherwise. Provide items not manufac­
tured in stainless steel in BHMA 626 finish (satin chromium 
plated) over brass or bronze, except surface door closers which 
shall have prime coat finish Hinges for exterior doors shall be 
stainless steel with BHMA 630 finish. 

HEATING AND VENTILATING 

System Description 

Rev. 2 

Heating and ventilating equipment shall be selected per Attachment 
A, Equipment data sheets DS-1 through DS-4. 

Raw Water Pump House Heating and Ventilating System 

A. Heating system shall consist of two (2) electric unit 
heaters. Each unit heater shall be equipped with a built-in 
single stage thermostat. 

B. Ventilating system shall consist of three (3) wall exhaust 
fans with backdraft dampers, three (3) wall mounted 
combination fixed louvers with backdraft dampers, bird 
screen and medium efficiency (55%/60%filters. Each fan 
shall have a separate local auto-off-fan thermostat switch. 

Fire Water Pump House Heating and Ventilating System 

A. Heating system shall consist of two (2) electric unit 
heaters. Each unit heater shall be equipped with a built-in 
single stage thennostat. 

B. Ventilating system shall consist of five (5) wall exhaust 
fans with backdraft dampers, five (5), wall mounted 
combination fixed louvers with backdraft dampers, bird 
screen and medium efficiency (55%/60%)filters. Each fan 
shall have a separate local auto-off-fan thennostat switch. 
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2.7.1.3 RWX Manifold Shelter Heating System 

A. Heating system shall consist of one (1) electric unit 
heater. The unit heater shall be equipped with a built-in 
single stage thennostat. 

Rev. 2 

B. Ventilating system shall consist of (1) wall mounted exhaust 
fan with backdraft damper and (2) wall mounted combination 
fixed louvers and backdraft dampers, and bird screen. The 
exhaust fan shall have a built-in thennostat and disconnect 
switch. 

PART 3 EXECUTION 

3.1 

3. 1. 1 

3.2 

3.2.1 

3.2.2 

05/26/93 9:17am 

RIGID INSULATION 

Install rigid insulation between roof panel and metal decking and 
follow manufacturer 1 s fastening and installation recommendations. 

PREFORMED METAL ROOFING 

General 

Metal roofing shall be installed over rigid insulation, in accord­
ance with manufacturer 1 s approved installation instructions, and 
approved shop drawings, except as specified otherwise. Install 
panels in full and finn contact with each other at side and end 
laps. Where panels are cut in field or where factory-applied 
coating is damaged and necessary repairs have been made with 
material of same type and color as finish coating, obtain approval 
of the Buyer before installation. Correct defects in materials. 
Remove defective materials which cannot be corrected, and provide 
non-defective materials. Provide molded closure strips where 
indicated and whenever panels terminate with open ends after 
installation. 

Roof Panels 

Install roofing panels in accordance with the approved shop 
drawings with longitudinal configurations in the direction of the 
roof slope. Provide roofing panels in longest lengths obtainable, 
with end laps occurring only at purlin~ and structural members to 
eaves, with no transverse joints. Seal side and end laps with 
joint-sealing material. Flash seal roof at ridge, eaves and 
rakes. Provide closure strips, flashing, and sealing material 
to achieve complete weathertightness. Minimum end laps shall be 
8 inches and shall occur only over structural members. Side 
laps shall be standard overlap or interlocking rib based on 
manufacturer 1 s standard. 
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3.2.3 

3.2.4 

3.3 

3.3.1 

Rev. 2 

Flashings 

Install flashings, related closures, and accessories provided 
with preformed metal panels in accordance with the approved shop 
drawings to provide watertight installation. Installation shall 
allow for expansion and contraction of flashing. 

Fastener Installation 

Install fastener spacings in accordance with the approved shop 
drawings. Install fasteners in straight lines within tolerance 
of 1/2 inch in length of bay. Drive exposed, penetrating-type 
fasteners normal to surface and to uniform depth to seat washers 
with gaskets. Drive so as not to damage factory-applied coating. 
Provide thermal space blocks at each fastener to provide thermal 
barrier and to eliminate condensation. Torque used when applying 
fasteners shall not exceed that recommended by manufacturer. 
Remove panels damaged by over-torqued fastenings, and provide new 
panels. Remove metal shavings and fillings from roofs upon 
completion to prevent rusting and discoloration of panels. 

PREFORMED METAL SIDING 

A. Inspection 

1) Prior to installation of any siding panels, carefully 
examine installed structural steel and other framing to 
verify that such work is complete to point where this 
installation may properly commence. 

2) Verify that steel siding and sealants may be installed 
in strict accordance with design shown on Contract 
Drawings and approved shop drawings. Ensure that 
surfaces to which panels are to be applied are free of: 
rust, mill scale oil, grease. protective coatings, or 
other deleterious materials. 

B. Compatibility 

Before application of each required sealant material, 
utilizing manufacturer's test reports and data sheets, 
confirm its compatibility with each other material it will 
be exposed to in joint system. 

C. Discrepancies 

1) In event of discrepancy, promptly notify Buyer. 

2) Do not proceed with installation in areas of discrep­
ancies until authorized by Buyer. 

05/25/93 1 : <49pm 
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3.3.2 

3.3.2.1 

3.3.2.2 

3.3.2.3 

3.3.3 

3.3.3.1 

05/25/93 1 :49pm 

Installation, Application and Erection 

Panels and Accessories 

Erect siding panels and accessories in strict accordance with 
approved shop drawings, erection procedure, requirements of this 
specification and as follows: 

A. To 1 erance 

Start all panels true. All horizontal joints shall be 
level, all vertical side joints plumb. 

8. Workmanship 

Rev. 2 

Keep exposed surfaces and edges of steel siding panels clean 
and free from sealant, metal cuttings, hazardous burrs, and 
other foreign materials. Remove stained, discolored, or 
damaged panels from site. 

C. Touch-Up 

After erection is complete, touch-up scuffs and abrasions 
due to transportation and erection. Panel manufacturer to 
provide touch-up paint that will duplicate finish coat on 
panels. 

Sealants 

Install sealants per manufacturer's recormnendations and the 
approved shop drawings. 

Fasteners 

Concealed fasteners and angle spacers shall be completely hidden 
after interlocking and engagement of the next adjacent tongue and 
groove shiplap side joint. Place structural fasteners from 
exterior side of building during installation. 

Field Quality Control 

Inspection after Installation 

Inspect completed installation for conformance with this 
specification, Contract Drawings and the following: 

A. Verify that panels are installed plumb, square and true 
to line, and that attachments are provided, as shown on 
approved shop drawings. 
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3.4 

3.4.1 

3.4.2 

3.4.3 

3.4.3.1 

3.4.3.2 

05/25/93 1 :49pm 

Rev. 2 

B. Ensure that flashings, copings, filler strips, closures 
and other appurtenances were installed according to Contract 
Drawings and approved shop drawings. 

C. Visually inspect joints and other points where sealant or 
caulking has been applied to ensure that it has been applied 
without gaps or air pockets, as indicated on Contract 
Drawings and in accordance with this specification. 

SEALANTS 

Preparation - Surface 

Surfaces shall be clean, dry to the touch, and free from dirt, 
frost, moisture, grease, oil, wax, lacquer, paint, or other 
foreign matter that would tend to destroy or impair adhesion. 
When resealing an existing joint, remove existing calk or sealant 
prior to applying new sealant. 

Preparation - Sealant 

Do not add liquids, solvents, or powders to the sealant. Mix 
multicomponent elastomeric sealants in accordance with manufac­
turer's instructions. 

Installation, Application and Erection 

Joint Width-To-Depth Ratios 

A. Acceptable Ratios: 

JOINT WIDTH 

For metal or other nonporous 
surfaces: 

1/4 inch (minimum) 
Over 1/4 inch 

Backstops 

JOINT DEPTH 

Minimum 

1/4 inch 
1/2 of width 

Maximum 

1/4 inch 
Equal to 
width 

Install backstops dry and free of tears or holes. Tightly pack 
the back or bottom of joint cavities with backstop material to 
provide a joint of the depth specified. Install backstops in the 
following locations: 

A. Where indicated. 

B. Where backstop is not indicated but joint cavities exceed 
the acceptable maximum depths specified in paragraph 
entitled, "Joint Width-to-Depth Ratios." 
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3.4.3.3 

3.4.4 

3.5 

3.5.1 

3.5.1.1 

3.5.1.2 

3.5.2 

3.5.3 

3.5.4 
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Sealants 

Provide a sealant compatible with the material(s) to which it is 
applied. Do not use a sealant that has exceeded shelf life or has 
jelled and can not be discharged in a continuous flow from the 
gun. Apply the sealant in accordance with the manufacturer's 
instructions with a gun having a nozzle that fits the joint width. 
Force sealant into joints to fill the joints solidly without air 
pockets. Tool sealant after application to ensure adhesion. 
Sealant shall be uniformly smooth and free of wrinkles. Upon 
completion of sealant application, roughen partially filled or 
unfilled joints, apply sealant, and tool smooth as specified. 

Cleaning 

Upon completion of sealant application, remove rema1n1ng smears 
and stains and leave the work in a clean and neat condition. 

STEEL DOORS AND FRAMES 

Installation, Application and Erection 

Frames 

Set frames plumb, align, and braced securely until permanent 
anchors are set. 

Doors 

Hang doors in accordance with clearances specified in SDI 100. 
After erection, clean and adjust hardware. 

Adjustments 

Make all necessary adjustments before doors and hardware are in 
place to ensure smooth operation of doors and hardware. 

Cleaning 

Upon completion, clean exposed surfaces of doors and frames 
thoroughly. Remove mastic smears and other unsightly marks. 

Protection 

Protect doors and frames from damage. Repair damaged doors and 
frames prior to completion and acceptance of the project or 
replace with new, as directed. Wire brush rusted frames until all 
rust is removed, clean thoroughly, and apply an all-over coat of 
rust-inhibitive paint of the same type used for shop coat. 
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3.6 

3.6.1 

3.6.1.1 

3.6.1.2 

3.6.2 

FINISH HARDWARE 

Installation. Application and Erection 

Install hardware in accordance with manufacturers' printed 
instructions. Provide through bolts where necessary for 
satisfactory installation. 

Weatherstripping Installation 

Handle and install weatherstripping so as to prevent damage. 
Provide full contact. weather-tight seals. Doors shall operate 
without binding. 

Stop-Applied Weatherstripping 

Fasten in place with color-matched sheet metal screws not more 
than 9 inches o.c. after doors and frames have been finish 
painted. 

Hardware Locations 

SDI 100 1 unless indicated or specified otherwise. 

Rev. 2 

3.6.3 Keys 

3.6.4 

3.6.5 

3.6.5.1 

05/25/93 1 :49pm 

Tag one set of file keys and one set of duplicate keys. 

Field Quality Control 

After installation. protect hardware from paint. blemishes. and 
other damage until acceptance of work. Adjust hinges. locks. 
latches, bolts, holders, closers, and other items to operate 
properly. Demonstrate that permanent keys operate respective 
locks. and give keys to the Buyer. 

Schedules 

Hardware Sets 

Hardware templates shall be delivered to the steel door and frame 
manufacturer for use in fabricating the doors and frames. 
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3.6.5.2 

3.7 

3.7.1 
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Hardware Set List: 

HW-1 

Single 
1-1/2 
1 
1 
1 
1 
1 

HW-2 

Door 3'-0" x 7'-0" x 1-3/4" 
Pair Hinges 4-1/2 x 4-1/2* A5112 x 630 x NRP 
Lockset F07 x 630 
Closer C02021 
Overhead Holder Ann C02051 
Set Weatherstripping as specified 
Surface Mounted Automatic Door Bottom 

*Use 5 inch heavy weight hinges for 
4 1 -0" wide door 

Pair of Doors 3 1 -0" x 71 -0" x 1-3/4" Each Leaf 
3 Pair Hinges 4-1/2 x 4-1/2 A5112 x 630 x NRP 
2 Exit Devices (Rim Type} Type 1-05 x 630 
2 Pulls/Key Locks/Trim Combination (at exterior) 
1 Removable Mullion Type 22 
2 Closers C02021 
2 Overhead Ho 1 der Ann C02051 
2 Set Weatherstripping per leaf as specified 
2 Surface Mounted Automatic Door Bottom 

HEATING AND VENTILATING SYSTEM 

Before installation the Seller shall review all pertinent 
documentation and verify that the heating and ventilating 
equipment are furnished in accordance with the Data Sheets DS-1 
through DS-4 (Attachment A). 

The heating and ventilating equipment and components shall be 
installed in accordance to the manufacturer's instructions, the 
Contract Drawings, and the requirements of this specification. 

Rev. 2 

After installation each heating and ventilating equipment shall be 
inspected, checked, and tested according to the Field Inspection 
and Checkout Checklist attached (Attachment B). 

END OF SECTION 

106\VOL5 ... \SPECS\A 160\ 13120-2. A160-13120-29 



FLUOR DANIEL, INC. U.S. DEPARTMENT OF ENERGY 
Hanford Waste Vitrification Plant 
Richland, Washington 

Advanced Technology Division 
Fluor Contract 8457 

DOE Contract DE-AC06-86RL 10838 

ATTACHMENT A 
FLUOR DANIEL INC 

COMBINATION LOUVEA/BACKDAAFT DAMPEFVFILTER ASSEMBLY DATA SHEET 

PROJECT : HWVP DATA SHEET NO. : 
BUILDING : RWX PUMP HOUSE, FIRE WATER PUMP HOUSE AND PAGE NO. : 

~SWX MANIFOLD SHELTER PREPARED BY : 
SPEC NO. : 8-595-C-A 160-13120 CHECKED BY : 

EQUIPMENT NO. : AI-OSAA-001 THROUGH AI-OSAA-008 

SELECTION : SAFETY CLASS 3 ACCESSORIES : 

DAMPER MANUFACTURER RUSKIN BIRDSCREEN 

MODEL NO. ELBD375 COUNTER WEIGHT 

QUANTITY REQUIRED 8 

SIZE (L X W X D) , INCHES 48" X 48" X 6" 

SCFM 5700 

TYPE : FILTER FRAME DATA : 

MULTI-BLADE YES SIZE (L X W X D), INCHES 

BLADE ACTION : MATERIAL 

OPPOSED OR PARALLEL PARALLEL QUALITY PER LOUVER 

DAMPER POSITION VERTICAL FILTER DATA : 

AIR FLOW DIRECTION HORIZONTAL MANUFACTURER 

MODEL NO. 

SIZE (L X W X D), INCHES 

BLADE : QUANTITY PER LOUVER 

TYPE EXTRUDED ALUMINUM PRESS. DROP, IN. WC (CLEAN) 

LINKED TOGETHER YES EFFICIENCY (%). ASHRAE 52 

MOUNTING : 

NUMBER OF BOLTS, MINIMUM 4 

SIZE OF BOLTS 1/2" DIA. A-307 

REMARKS : SELECT MANUFACTURER AS INDICATED ABOVE OR EQUAL 

05/25/93 1 :50pm 
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YES 

YES 

24" X 24' X 2" 

16" GALVANIZED STEEL 

4 

AAF 

5700 

24" X 24" X 2" 

4 

0.09 
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FLUOR DANIEL INC 

WALL EXHAUST FAN DATA SHEET 

PROJECT : 1-fN\/P DATA SHEET NO. 
BUILDING : ffllX PUMP HOUSE, FIRE WATER PUMP HOUSE AND PAGE NO. 

FfHXJSWX MANIFOLD SHELTER PREPARED BY 
SPEC NO. : 6-595-C-A160-13120 CHECKED BY 

EQUIPMENT NO : SAFETY CLASS 3 BL-OSAB-001 THROUGH BL-OSAB-008 BL-OSAB-009 

SELECTION : 

MANUFACTURER GREENHECK GREEN HECK 

MODEL GWB GWB 

SIZE 24-20 14 

QUANTITY REQUIRED 8 1 

WEIGHT, LBS 200 110 

PERFORMANCE : 

AIRFLOW, CFM 5700 1100 

STATIC PRESSURE, W.G. 1.05" 0.45" 

RPM, MAX. 880 1140 

HORSEPOWER 2.0 1/3 

TYPE OF WHEEL CENTRIFUGAL CENTRIFUGAL 

DRIVE TYPE V-BELT V-BELT 

ROOF OR WALL MOUNTING WALL WALL 

FINISH ALUMINUM ALUMINUM 

MOTOR : 

ELECTRICAL TYPE INDUCTION INDUCTION 

SERVICE FACTOR 1.15 1.15 

VOLTS, PHASE, HZ- 4'30 /3/ 6-0 120 / 1 / 6-0 

DUTY RATING HEAVY HEAVY 

ACCESSORIES : 

DISCONNECT SWITCH YES YES 

INLET GRILLE YES YES 

BIRD SCREEN YES YES 

THERMOSTAT SEE REMARK 1 SEE REMARK 3 

MOUNTING (MINIMUM OF 4 BOLTS) 1/'Z' DIA. A-307 1/'Z' DIA. A-307 

REMARKS : 1. EACH FAN SHALL BE FURNISHED WITH A LINE VOLTAGE WALL THERMOSTAT, 
TAG NUMBERS: TIC-OSAB-001 THROUGH TIC-05AB-004, 
JOHNSON CONTROLS, MODEL T22JCC-1, SPST, "AUTO-OFF-FAN", SET AT 85 ° F. 

2. SELECT MANUFACTURER AS INDICATED ABOVE OR EQUAL. 

3. FAN SHALL BE FURNISHED WITH A BUILT-IN LINE VOLTAGE THERMOSTAT SET AT 85 °F. 

05/26/93 8:38am 
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FLUOR DANIEL INC 

ELECTRIC UNrT HEATER DATA SHEET 

PROJECT : KWVP DATA SHEET NO. 
BUILDING : ffHX PUMP HOUSE, FIRE WATER PUMP HOUSE AND PAGE NO. 

FfHX/SWX MANIFOLD SHELTER PREPARED BY 
SPEC NO. : 8-59!>-C-A160-13120 CHECKED BY 

EQUIPMENT NAME : UH-05M-001 THROUGH UH-OSAA-005 

SELECTION : SAFElY CLASS 3 UH-OSAA-001 AND 002 UH-OSAA-003 AND 004 

MANUFACTURER BRASCH BRASCH 

MODEL NO. BTUH-7.s-..803 BTUH-10-4803 

QUANTITY REQUIRED 2 2 

WEIGHT, LBS 60 60 

PERFORMANCE : 

SCFM 540 715 

TEMP. RISE, DEG. F 44 44 

SENSIBLE HEAT, BTU/ HR 25590 34120 

DIRECTION OF AIR FLOW VERTICAL DOWN VERTICAL DOWN 

POWER : 

KW 7.5 10 

VOLTS / PHASE / HZ 480/3/60 480 / 3/60 

CONSTRUCTION : 

SIZE (H X W X D) , INCHES 181/2X14X111/2 18 1/2 X 14 X 11 1/2 

CASING MATERIAL PAINTED C.S. PAINTED C.S. 

MOTOR : 

HORSEPOWER 1/25 1/15 

ACCESSORIES : 

THERMOSTAT (BUILT-IN) YES YES 

MOUNTING BOLTS, MINIMUM 4, 1/'Z' THREADED ROD 4, 1/'Z' THREADED ROD 

DIFFUSER YES YES 

HIGH TEMP. CUT-OUT YES YES 

TRANSFORMER 480V TO 277V YES YES 

REMARKS : SELECT MANUFACTURER AS INDICATED ABOVE OR EQUAL 

05/25/93 1 : SOpm 
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DS-3 
1 OF 1 
S. ATTAi 
R. FLYE 

UH-OSM-005 

BRASCH 

BTUH-J..4803 

1 

60 

315 

30 

10236 

VERTICAL DOWN 

3 

480/3/60 

18 1/2 X 14 X 11 1/2 

PAINTED C.S. 

1/50 

YES 

4, 1/'Z' THREADED ROD 

YES 

YES 

YES 

ATTACHMENT A 
Page 3 of 4 





















































































































































































































































U.S. DEPARTMENT OF ENERGY 
Hanford Waste Vitrification Plant 
Richland, Washington 

FLUOR DANIEL, INC. 
Advanced Technology Division 

Fluor Contract 8457 
DOE Contract DE-AC06-86RL 10838 

2.15.1.2 

2.15.1.3 

2.15.1.4 

2.15.1.5 

2.15.1.6 

2.15.1.7 

2.16 

2.16.1 

2.16.2 

2.16.3 

2.16.4 
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Note: ·Circulation relief valves PSV-FWX-014-1 and PSV-FWX-014-2 
set pressure sized per NFPA 20, Paragraph 2-6. 

All pressure relief valves shall meet the requirements of the ASME 
Boiler and Pressure Vessel Code, Section VIII. 

The ASME Code Stamp is required on all relief valves. The valves 
shall be fabricated by a manufacturer who is in possession of a 
Code Symbol Stamp at the time of fabrication and has a valid 
Certificate of Authorization from the ASME Boiler and Pressure 
Vessel Convnittee. 

The Seller shall size the relief valves for the service conditions 
given to verify suitable valve performance over the range of flows 
and pressures given. This information is to be submitted to the 
Buyer. 

When two or more components of the same specifications are 
required, the components shall be identical (same manufacturer 
and catalog number). 

The material of construction for the body of the valve shall 
conform to the ASTM specifications indicated below: 

Stainless Steel (SS Castings-ASTM A351/A351M, GR CF8M 
Forgings-ASTM A182/Al82M, GR F316 or GR F304 

The material of construction for a component part other than the 
body shall conform to the ASTM specifications as indicated below: 

Carbon Steel (CS) Castings-ASTM A216/A216M, GR WCB 
Forgings-ASTM A105/A105M 

Stainless Steel (SS) Castings-ASTM A351/A351M, GR CF8M 
Forgings-ASTM A182/A182M, GR F316 or GR F304 

OPERATING AND DESIGN CONDITIONS - PRESSURE RELIEF VALVES 

Blocked discharge relief valves shall be spring-loaded, high­
capacity type with top-guided disc. 

All pressure relief valve bodies and body joints shall meet the 
pressure and temperature ratings for the specified inlet and 
outlet flange sizes, in accordance with API Standard 526, Tables 1 
through 14. 

All flanged connections shall be in accordance with ASME/ 
ANSI B16.5. 

All threaded connections shall be in accordance with ANSI/ 
ASME Bl. 20 .1. 
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Center-to-center dimensions shall be in accordance with API 
Standard 526. 

Valves shall be of closed bonnet construction. 

Rev . 2 

Body (and bonnet) material shall be in accordance with API 
Standard 526. Bonnet shall be of the same material as the body. 

Springs shall be made from materials meeting temperature ratings 
in accordance with API Standard 526. 

Nozzle and disc material shall be of Type 304 or 316 stainless 
steel. 

Items containing asbestos shall not be used. 

Pressure relief valves shall meet requirements for seat leakage 
in accordance with API Standard 527. 

MATERIALS AND EQUIPMENT - TEMPERATURE SWITCHES, FILLED SYSTEM TYPE 

General RequiTements 

The following temperature switches shall be assembled, furnished, 
and i nsta 11 ed: 

1:: ::::,:A~ ::~t~,ti.::::::::pJtI,:t®r~rf ~1':::::::l:::,;r~t~'::::1::: :t~t~tt~ ::::1::::::ti;t¢.rt~ :::; ,J.; :~Q::,t~~ ::I 
TSHL-FWX-004 Sw.l@ 45°F; 2 SPOT ½ in. Male NPT 

Sw.2@ 50°F 

TSH-FWX-368 80°F 2 SPOT ½ in. Male NPT 

TSLL-FWX-005 40°F 2 SPOT ½ in. Male NPT 

TW-FWX-004 Water 300 lbs, l½ in. R. F. 

TW-FWX-368 Water 150 lbs, l½ in. R. F. 

TW-FWX-005 Water 300 lbs , l½ in . R. F. 

Note: TSHL-FWX-004 shall have independently adjustable trip 
points on each switch. 

Flange 

Flange 

Flange 

Switches shall be set to open on increasing signal for high, open 
on decreasing signal for low prior to installation. Provide 
switches with fixed deadband less than 3% of the switch range. 

All switches shall have field setpoint adjustment capability over 
the full range of the switch. Temperature switch tag number 
TSHL-FWX-004 shall be a United Electric Model No. C402-9295 or 
equal. Temperature switches tag numbers TSH-FWX-368 and 
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TSLL-FWX-005 shall be a United Electric Model No. B105-9410 or 
equal. 

When two or more components of the same specifications are 
required, the components shall be identical (same manufacturer 
and catalog number). 

OPERATING AND DESIGN CONDITIONS - TEMPERATURE SWITCHES, FILLED 
TYPE 

Rev. 2 

Temperature switches shall be of the non-indicating type, vapor or 
liquid filled sensing element, furnished complete with thermowell 
and switch. 

Switch housings shall be designed for NEMA 4 in accordance with 
NEMA 250. 

Switch shall be snap-acting microswitch type. Seller shall ensure 
that switch rating is compatible with the associated load. 

Setpoint repeatability shall be within ±1 percent throughout 
entire setpoint range. 

Setpoint differential shall be fixed and shall not be more than 
± 1 percent of the range. 

Switches subject to inadvertent operation (e.g., mercury wetted) 
due to shake or low level vibration shall not be used. 

Thermowells shall be 304 stainless steel. 

Threaded connections shall be in accordance with ANSI/ 
ASME Bl. 20 .1. 

MATERIALS AND EQUIPMENT - PRESSURE SWITCHES 

General Requirements 

The following pressure switches shall be assembled, furnished, and 
installed: 
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PSL-RWX-051 Water 20 - 200 psig 90 psig 2 SPOT 

PSL-RWX-007 Water 20 - 200 psig 95 psig 2 SPOT 

PSL-FWX-388 Water 20 - 200 psig 95 psig 2 SPOT 

PSL-FWX-018 Water 20 - 200 psig 85 psig 2 SPOT 

PSL-FWX-019 Water 20 - 200 psig 85 psig 2 SPOT 

PSH-FWX-387 Water 20 - 200 psig 110 psig 2 SPOT 

When two or more components of the same specifications are 
required, the components shall be identical (same manufacturer 
and catalog number). 

The pressure switches shall be United Electric 115-Series or 
equal. 

Rev. 2 

Switches shall be set to open on increasing signal for high, open 
on decreasing signal for low prior to installation. Provide 
switches with fixed deadband less than 3% of switch range. 

OPERATING AND DESIGN CONDITIONS - PRESSURE SWITCHES 

Switch housings shall be designed for NEMA 4 in accordance with 
NEMA 250. 

Process connection shall be 1/2 FNPT and electrical conduit 
connection shall be 3/4 inch FNPT hub. 

Setpoint shall be adjustable by means of an internal screw. 

All switches shall be set to the actuation point prior to 
installation. 

All switches shall have field setpoint adjustment capability over 
the full range of the switch. 

Switch shall be snap acting type. Seller shall ensure that switch 
rating is compatible with the associated load. 

Setpoint repeatability shall be within ±1 percent of full scale 
throughout entire setpoint range. 

Setpoint differential (dead band) shall be fixed and shall not be 
more than 3 percent of the switch setting. 

Proof pressure shall be at least 150 percent of the switch range. 
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Threaded connections shall be in accordance with ANSI/ASME 81.20.1 

MATERIALS AND EQUIPMENT - FLOW SWITCHES 

General Requirements 

The following flow switch including the appropriate accessories 
shall be assembled, furnished, and installed: 

:::::::::

1

:

1

::::, ~~:1::: HUMB~R:1::1:::1:H:i:::::1f;i ti11:: 111 :1 ::111111::,111:::11 :11:1 :111::IIIGP.Hfft:~ 1P.H i::111:, :: :1:111::H:111 
I FSL-FWX-369 I Water I 5 gpm I 2 inch NPT (ma 1 e) I 
The flow switch shall be of the swing vane type and designed for 
pipe mounting. The swing vane length shall be sized to be 
installed in a Class 3000 socketweld tee per ASTM Al05/Al05M. 

The flow switch shall be factory tested in accordance with manuf­
acturer's standards and procedures. After completing the factory 
test, the flow switch shall be set as specified. The flow switch 
shall be a Ball Manufacturing Model 0-3500S-S/S, 316 stainless 
steel, or equal. 

OPERATING AND DESIGN CONDITIONS - FLOW SWITCHES 

Housing shall be NEMA 4, per NEMA 250. Conduit connections shall 
be 1/2" FNPT. 

Threaded connections shall be in accordance with ANSI/ 
ASME Bl. 20 .1. 

The switch shall be double-pole, double-throw. Seller shall 
ensure that switch rating is compatible with the associated load. 
Switches subject to inadvertent operation (e.g., mercury wetted) 
due to shake or low level vibration shall not be used. 

Proof pressure shall be at least 150 percent of the maximum design 
pressure. 

MATERIALS AND EQUIPMENT - STEAM TRAPS AND DRAINERS 

General Requirements 

The following steam traps shall be assembled, furnished, and 
installed: 
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•, 
. . :· :·:· ·. ' • 

.. 

. : =.:'. IORMAtf .. ·.::_ . :-.. MniMUN>:) :=· : . 'PROCESS ·.: . .. · . · . .. .. . . : . . 

· =·.- irAG . NUMBtR•. :· .. . : . :'JJAAP. :· t'YPE :, =, f.UJ.W ·RAT£,:. :.: ~ .Jttr.i ,,:,:, : ... ;1f.~,iAATURE 
XCV-HPS-005-1 Thermodynamic 65 lbs/hr 195 lbs/hr 396°F 

XCV-HPS-005-2 Thermodynamic 65 lbs/hr 195 lbs/hr 396°F 

XCV-HPS-005-3 Thermodynamic 65 lbs/hr 195 lbs/hr 396°F 
I 

XCV-HPS-005-4 Thermodynamic 65 lbs/hr 195 lbs/hr 396°F 

Steam traps shall be of the thermodynamic type. The steam traps 
shall be a Yarway Series 721 or equal. 

The steam trap shall have screwed connections conforming to the 
applicable provisions of ANSI/ASME B1.20.1. 

Thermodynamic traps shall be disc type and can be installed in any 
position. 

No asbestos or asbestos bearing material is acceptable. 

When two or more components of the same specification are 
required, the components shall be identical (same manufacturer 
and catalog number). 

OPERATING AND DESIGN CONDITIONS - STEAM TRAPS AND DRAINERS 

Thermodynamic traps shall be all stainless steel construction. 

MATERIALS AND EQUIPMENT - LOCAL CONTROL PANEL 

General Requirements 

The following local control panel (panel tag number LP-500-007) 
shall be assembled, furnished, and installed: 
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CONTROL PANEL TAG NUMBER LP-500-007 INSTRUMENTS AND COMPONENTS 

HS-FWX-363 Oil~Tight Switch 

YC-FWX-363 Loop 207 Logic 

TAH-FWX-368 Fire Water Tank Heater Temperature Alarm 

HS- SWX-714 Oil-Tight Switch 

YC- SWX-714 Loop 210 Logic 

FI- SWX-711B Fire Water Tank Make-Up Flow Indicator 

TALL-FWX-005 Fire Water Tank Heater Temperature Alarm 

The selection of all accessories, materials, and methods of fab­
rication not specifically covered by this specification, but which 
are necessary to complete the fabrication of the control panel, 
shall be the responsibility of the Seller. 

The control panels, accessories, materials, and all referenced 
instrumentation shall operate under the conditions of Paragraph 
1.6. 

Deleted 

When two or more components of the same specifications are 
required, the components shall be identical (same manufacturer 
and catalog number). 

Control panel tag number LP-500-007 function 

A. If the fire water tank temperature drops below the setpoint 
temperature (TSLL-FWX-005), an alarm indicator (TALL-FWX-005) 
sha 11 light. 

B. If the water from the firewater heater outlet rises above its 
setpoint temperature (TSH-FWX-368), an alarm indicator 
(TAH-FWX-368) shall light. 

C. Normally, there is no flow in fire water supply line 
(FWX-10"-500-030-G) due to a lack of demand for fire 
water. The jockey pump (PX-500-004) recirculates water to 
the fire water tank. 
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O. The fire water tank make-up water is controlled by valve 
YV-SWX-714. The flow indicator (FI-SWX-711B) indicates the 
flow of water into the tank. If the level of water in the 
tank is low (LSL-FWX-006A) the make-up valve (YV-SWX-714) 
opens. When the water level reaches its upper level 
(LSH-FWX-006), the make-up valve (YV-SWX-714) closes. 

E. The fire water heater pump is normally set in auto mode. If 
the temperature drops below the low setpoint temperature 
(TSHL-FWX-004) both the fire water pump (PX-500-003) and 
the fire water heater (HT-500-001) shall activate. When 

Rev. 2 

the temperature of the water reaches the high setpoint, 
TSHL-FWX-004 shall turn off both the pump and the heater. In 
the manual mode, the heater and the heater pump will be off 
or on at the same time. In any mode, if there is a blockage 
in the fire water pump, the lack of flow will be detected 
(FSL-FWX-369) and the pump and heater shall shut off. 

OPERATING AND DESIGN CONDITIONS - LOCAL CONTROL PANEL 

Panel Construction 

The control panel shall be fabricated for NEMA 12 classification 
in accordance with Contract Drawing H-2-121660, Instrument Panel 
Layout, LP-500-007, NEMA JCS 6, NEMA 250, and the requirements 
listed below. 

The floor mounted control panel shall be fabricated from 12 gauge 
steel plate, except surfaces with cut-outs for instrument mounting 
shall be 3/16 inch steel plate or reinforced with 3/16 inch steel 
plate. The control panel shall have provisions to be anchored 
with a minimum of six 1/2 inch diameter bolts. Sub-panels shall 
be 10 gauge steel. All seams shall be continuously welded and 
ground smooth. The panels shall have strong, rigid construction 
and where shown on the Contract Drawing H-2-121660, Instrument 
Panel Layout, LP-500-007, stiffener plates or bracing shall be 
added to prevent buckling of panel surfaces. Panel doors shall be 
supplied with gaskets, and attached to the panel by a continuously 
welded piano type hinge. A 3-point (as a minimum) latching 
mechanism, with key lock handle, shall be provided on the door. 

All burrs produced around cut-outs or bolt hole drillings shall 
be removed and cut-outs for instruments shall be within the 
tolerances specified by their manufacturer. 

Steel Preparation and Painting 

The outside of the panel shall be painted semi-gloss green 
(Federal Color No . 24277) per FED-ST0-595B. 
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The ins i de of the panel, as well as any supporting brackets, 
mounting plates, etc., shall be painted white (Federal Color No. 
27880) per FED-STD-595B . 

Rev. 2 

The reference to federal colors is for the determination of color 
and hue only. The panel paint is not required to use the same 
pigments of the formulation specified in the federal standard. 

One quart of paint of each color shall be furnished and shipped 
with the panel to be used for field touch-up. 

Electrical Specifications 

All wiring material and installation shall comply with NFPA 70, 
Specification Section 16110 - Electrical Materials and Devices, 
and Specification Section 16100 - Electrical Installation. 

Wiring shall be contained by means of metal or plastic raceway or 
conduit. Cord connections will not be permitted, except where 
they are part of the instrument's design. 

Terminal blocks for instrument and control wiring shall be in 
accordance with Specification Section 16110 - Electrical Materials 
and Devices. 

All incoming and outgoing wiring between panel mounted devices 
shall be terminated on numbered terminal strips. No more than 
two wires or one wire and one jumper shall be terminated on any 
terminal. No uninsulated or exposed conductors shall extend 
beyond the sides of the terminal strip or its insulated barriers. 

The greater of 25 percent or two spare terminals shall be provided 
for each terminal strip, in addition, the number of spares 
provided shall be an even number. 

The main 120 Vac power to the panel shall be divided into the 
required number of circuits. The hot side of each circuit shall 
have its own fused disconnect switch. The neutral side of each 
circuit shall be terminated on a neutral terminal. The power 
shall be divided into the following circuits as a minimum: 

Annunciator 
24 Vdc Power Supply 
Convenience Duplex Outlet 
Relay Logic 
Lamp Test 

In add i tion , the 24 Vdc power shall also be divided into ci rcuits, 
one for each analog loop and one for any instruments operating on 
24 Vdc {such as receiver switches). The 24 Vdc power circuits 
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terminal blocks shall be the same type as for 120 Vac but shall be 
physically separate. 

2.26.3.8 

2.26.3.9 

Each circuit. either 120 Vac or 24 Vdc. shall be provided with 
a laminated plastic nameplate adjacent to the terminal blocks 
giving circuit number, circuit description and fuse rating. 

All ac power wiring shall be color coded as follows: 

Hot side of 1 i ne - Black 
Neutral side of line - White 
Ground - Green 
Shield/Drain - Clear 

2.26.3.10 All panel wiring shall be in accordance with National Electrical 
Code, NFPA 70, Article 725, Class 1 and Class 2. The wire/cable 
shall be No. 16 AWG stranded copper with MTW 600 volt insulation 
in accordance with UL 83. 

2.26.3.11 The control panel shall have a copper ground bus furnished and 
bolted to the frame. The bus shall have screws to fasten a 
minimum of 8 ground wires (10 to 14 gauge). A similar, but 
separate insulated, instrument ground bus of the same size shall 
also be furnished and installed. Each bus shall have a 3/8 inch 
diameter hole at one end for field ground attachment. 

2.26.3.12 All wires and cables within the panel shall be identified on both 
ends with tubular shrink-on sleeves. The sleeves shall be white 
with permanently imprinted black letters and numbers. The wire 
number shall be the same at both ends of the wire or cable. Daisy 
chained wires shall maintain the same wire number throughout their 
run. 

2.26.3.13 The wire number shall be the originating instrument number and a 
sequential number depending on the number of wires connected to 
the instrument or the power circuit number. 

2.26.3.14 A lamp test push button switch shall be provided for the panel's 
indicating lights. It shall be wired to illuminate all panel 
indicating lights when depressed. 

2.26.4 Equipment Mounting 

2.26.4.1 Equipment shall be mounted so that adjustments are readily acces­
sible and that replaceable components may be replaced without 
removing other equipment . 

2.26.4.2 Terminals shall be located and/or insulated as required to mini­
mize the shock hazard to personnel performing routine adjustments 
or maintenance. 

05/26/93 7:50am 
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2.26.4.3 Two spare fuses of each kind used in each panel shall be supplied 
in a clear. sealed, plastic bag marked "Spare Fuses." This bag 
shall be tie-wrapped to the interior of the panel. 

2.26.5 Nameplates 

Rev. 2 

2.26.5.1 Nameplates shall be made of 1/16 inch thick laminated plastic 
stock with white surface and black core. They shall have beveled 
edges without burrs. They shall be engraved with sans serif 
{Gothic) style characters in accordance with ISA RP60.6 and shall 
be fastened with corrosive resistant number 4-40 machine screws or 
1/8 inch drive rivets. 

2.26.5.2 All back-of-panel instruments shall have nameplates engraved 
with their tag numbers. They shall be 1 inch or less in height 
and shall have 1/8 inch high characters in accordance with ISA 
RP60.6. 

2.26.5.3 Each front-of-panel instrument shall be identified on the back 
side of the panel by means of a nameplate engraved with its tag 
number. The nameplate shall be 1 inch or less in height and shall 
have 1/8 inch high characters in accordance with ISA RP60.6. 

2.26.5.4 Panel equipment number and other front of panel nameplates shall 
be as shown on Contract Drawing H-2-121660, Instrument Panel 
Layout, LP-500-007. 

2.26.6 Panel Instruments 

2.26.6.1 General 

2.26.6.1.1 Panel instruments shall be provided in accordance with Paragraph 
2.25 and Contract Drawing H-2-121660, Instrument Panel Layout, LP-
500-007. 

2.26.6.1.2 The panel drawings show the mounting arrangement and locations for 
all front of panel instruments. The panel instruments shall be 
removable without disturbing any connections exterior to the 
panel. 

2.26.6.1.3 An elapsed time indicator shall be provided and operated on 120 
Vac, and shall continuously measure time when energized. The 
indicator shall not reset when de-energized. The indicator shall 
be mounted to the front panel. 

2.26.6.2 Controllers 

2.26.6.2.1 Controllers shall be three mode type (proportional, integral, 
derivative) with local auto-manual switch. The controller shall 
indicate process variable and setpoint and output as a percent 
{0-100% range). Setpoint shall be locally adjustable. 

05/26/93 7:50am 
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2.26.6.2.2 Electronic controllers shall have input and output of 4-20 Ma de 
and supply loop power. They shall operate from 120 Vac and 
be compatible with remotely located 4-20 Ma de electronic 
transmitters. 

2.26.6.3 Receiver Switches 

Rev. 2 

2.26.6.3.1 Electronic receiver switches shall be surface mounted or plug-in 
card. They shall accept an input of 4-20 Ma de and have DPDT 
switches rated at 5 amps minimum. non-inductive. for 120 Vac. The 
surface mounted type shall operate on 120 Vac. the plug-in type 
shall operate on 24 Vdc. 

2.26.6.4 Receiver Indicators 

2.26.6.4.l Receiver indicators shall be shall be flush mounted. 

2.26.6.4.2 Analog indicators shall operate from a 4-20 Ma de input with no 
external power required. 

2.26.6.5 Hand Switches 

2.26.6.5.1 Hand switches shall be provided with snap acting contacts. The 
switch operation. nameplate engraving and colors shall also be as 
shown on Contract Drawing H-2-121660, Instrument Panel Layout. 
LP-500-007. 

2.26.6.6 Indicators 

2.26.6.6.1 Indicators shall be provided with nameplate engraving and colors 
as shown on Contract Drawing H-2-121660. Instrument Panel Layout. 
LP-500-007. 

2.26.6.6.2 Panel lights shall have at least a 50,000 hour life. It is 
reconmended that type number 757 28 volt lamps be operated at 24 
volts for the panel indicator lamps which require the use of 
colored lenses. 

2.27 MATERIALS AND EQUIPMENT - LEVEL GAUGE, FLOAT AND TAPE TYPE 

2.27.1 General Requirements 

2.27.1.1 The following level gauge shall be assembled. furnished. and 
installed: 

LI-FWX-003 

05/26/93 7:50am 
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Vented Cone Roof 
{TK-500-001) 



------~-- --

U.S. DEPARTMENT OF ENERGY 
Hanford Waste Vitrification Plant 
Richland, Washington 

FLUOR DANIEL, INC. 
Advanced Technology Division 

Fluor Contract 8457 
DOE Contract OE-AC06-86RL 10838 

2.27 .1.2 

2.27.1.3 

2.27.1.4 

2.28 

2.28.1 

2.28.2 

2.28.3 

2.28.4 

2.28.5 

2.28.6 

2.28.7 

2.28.8 

2.28.9 

2.28.10 

2.28.11 

05/26/93 7:50am 

Rev. 2 

The tank gauge shall be a float operated mechanical instrument 
designed to provide continuous liquid level measurement of liquid 
product stored in tank equipment number TK-500-001. The tank 
level gauge shall be a Varec 2500 Series. 

Threaded connections shall comply with ANSI/ASME 81.20.1. 

The tank gauge shall be accurate to ±1/16 inch of liquid level. 

OPE RATING AND DESIGN CONDITI ONS - LEVEL GAUGE, FLOAT AND TAPE TYPE 

The gauge shall be float-actuated and measure changes in liquid 
level as a function of float travel. 

The gauge shall be suitable for installation on an atmospheric 
pressure fixed roof above ground tank. The gauge head shall 
be designed for mounting near grade level in order to allow 
convenient viewing. 

The floats shall be of a circular design, with a diameter less 
than 18 inches, with a welded stainless steel shell filled with 
glass foam. 

The gauge head shall provide a direct reading English (fractional) 
units dial counter for the display of liquid level of the tank 
product. The numerals shall be white numerals on a black back­
ground. The numeral graduation shall be to 1/16 inch. 

The gauge head tape outlet connection to the piping shall be 
top-mounted 1-1/2 inch FNPT. 

The gauge head shall be sealed such that the gauge head and 
counter compartments may be filled with oil. 

The gauge head shall be provided with a means to check float 
operation. 

The gauge head shall be provided with TFE bearings and stainless 
steel shafts. 

The level gauge shall have a mechanical mechanism to provide 
constant tension on the float tape to automatically compensate 
for the variations in the weight of the tape at different liquid 
levels. 

The level gauge shall be furnished with all required elbows, guide 
cable, anchors, fittings, and attachment brackets. 

The level gauge tape material, guide material, anchor material, 
and pulley material shall be stainless steel. 
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2.29 SHOP COATING 
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Instruments shall be coated with manufacturer's standard shop 
coating. Stainless steel parts shall not be coated. Coating 
shall withstand the environmental conditions described in 
Paragraph 1. 6. 

LABELING 

All instruments shall be provided with an 18 gauge (minimum) 
stainless steel tag bearing the instrument tag number and the 
service description (stamped or engraved). 

The tag shall be affixed to the instrument using stainless steel 
wire where possible, otherwise the use of stainless steel screws 
or rivets is acceptable. This tag is in addition to any standard 
nameplate showing manufacturer, model number, range, etc. 

CLEANING 

All instruments shall be shipped in a thoroughly clean condition. 
No sand, oil, grit, grease (except where required for lubrica­
tion). weld spatter, or other foreign material shall be present. 
All openings shall be capped or otherwise sealed with a dust-tight 
enclosure. 

INSPECTION AND SHOP TESTING 

Instruments shall be inspected in accordance with the requirements 
of Paragraphs 2.1 through 2.28. 

Instruments shall be tested and calibrated for the range and to 
the performance requirements of Paragraphs 2.1 through 2.28. 

Inspection and Testing of the Local Control Panel, Tag No. LP-500-
007. 

The control panel shall be inspected and tested at the shop prior 
to shipment. 

The Buyer shall be notified prior to the completion of the panel 
so that he can arrange for an inspection by his representative. 

Prior to the arrival of the Buyer's representative, the panel 
shall have been completely tested and inspected. 

All electrical circuits shall be checked for continuity and 
operability. 

All symbols and nameplates checked for correct spelling and size 
of letters. 
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2. 32 .3.6 Al l light bulbs shall have been tested. 

2.32.3.7 Mechanical features, such as doors, hinges, and latches shall be 
free from defects. 

2.32.3.8 The finish shall be free from defects. 

Rev. 2 

2.32.3.9 The Seller shall perfonn all tests required to place the panels in 
operating condition. 

2.32.3.10 The Seller shall submit a comprehensive inspection/test procedure 
to the Buyer for approval. The procedure shall include a 
functional test at inputs and outputs at 0, 25, 50, 75 and 100 
percent of span. 

2.32.3.11 The Seller shall have the responsibility to allocate adequate 
time, space, facilities, and assistance to pennit inspection 
and testing to the satisfaction of the Buyer's representative. 
The Seller shall provide technicians and materials as required 
to make whatever measurements and connections the Buyer's 
representative deems necessary to assure that all functions and 
accuracies are according to specifications. Test instruments and 
equipment, test leads, temporary wiring, tools, etc., shall be 
made available, by the Seller, as required to pennit 100 percent 
inspection and testing of the panel. All the above items are 
to remain the property of the Seller. 

2.32.3.12 The Seller shall submit an Inspection/Test Report verifying that 
the requirements of Paragraph 2.32 have been met. 

2.33 PACKAGING 

05/26/93 7:50am 

Instruments shall be packed and/or protected by the manufacturer's 
standard packing materials to ensure safe shipment and subsequent 
storage at the jobsite prior to actual installation. Packages 
shall be labeled sufficiently to prevent damage during shipping 
and storage. Each package shall be individually identified with 
the following infonnation: 

Seller's Name 
Project Identification and Destination 
Purchase Order Number 
Specification Number 
Manufacturer's Name, Model, and Serial Number 
Description of Instrument 
Tag Number 

Other detached component(s) wh i ch might be packed separately 
shall be provided with manufacturer's standard identification tag, 
with the main instrument tag number securely attached to the 
component(s) using stainless steel wire. 
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