EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

NATI ONAL AERONAUTI CS UFGS-43 41 16.16 40 (August 2017)
AND SPACE ADM NI STRATI ON

Preparing Activity: NASA Super sedi ng
UFGS- 43 41 16.16 40 (August 2014)
UFGS- 43 41 16.16 (August 2010)
UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS
Ref erences are in agreenent with UVRL dated October 2023
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

SECTI ON TABLE OF CONTENTS

DI VI SION 43 - PROCESS GAS AND LI QUI D HANDLI NG, PURI FI CATI ON, AND STORAGE
EQUI PVENT

SECTI ON 43 41 16. 16 40
VERTI CAL ATMOSPHERI C TANKS AND VESSELS

08/ 17

PART 1 GENERAL

1.1 REFERENCES
1.2 SUBM TTALS
1.3 QUALI TY CONTRCL
1.4 DELI VERY, STORAGE, AND HANDLI NG
1.5 PRQIECT/ SI TE CONDI TI ONS
1.5.1 Record Drawi ng of Existing Conditions
PART 2 PRODUCTS
2.1 SYSTEM DESCRI PTI ON
2.1.1 Fabri cati on Draw ngs
2.1.2 Loadi ng Conditions
2.1.3 Chemical Storage Requirenents
2.1. 4 Capacity and Di nmensi onal Requirenents
2.1.4.1 Li qui d- Level Gauge
2.2  ASSEMBLY
2.3  ACCESSORI ES
2.3.1 Fl anged Nozzl es
2.3.2 I nl et Nozzles
2.3.3 Qutl et Nozzles
2.3.4 Vent
2.3.5 Fl anged Manways
2.3.6 Rerovabl e Cover
2.3.7 Ti e- Down Lugs
2.3.8 Tank Lifting Lugs
2.3.9 Identification Plate
2.3.10 Certification Plate

PART 3 EXECUTI ON

SECTI ON 43 41 16.16 40 Page 1



3.1 | NSTALLATI ON
3.1.1 Equi pnent Locati on Draw ngs
3.1.2 Install ati on Draw ngs
3.1.3 C eani ng
3.2 FI ELD QUALI TY CONTROL
3.2.1 I nspection
3.2.2 Hydrostatic Test
3.3 CLOSEQUT ACTIVITIES
3.3.1 Operation and Mai nt enance Manual
3.3.2 Record Draw ngs

-- End of Section Table of Contents --

SECTI ON 43 41 16.16 40 Page 2



EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

NATI ONAL AERONAUTI CS UFGS-43 41 16.16 40 (August 2017)
AND SPACE ADM NI STRATI ON

Preparing Activity: NASA Super sedi ng
UFGS- 43 41 16.16 40 (August 2014)
UFGS- 43 41 16.16 (August 2010)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated October 2023

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

SECTI ON 43 41 16. 16 40

VERTI CAL ATMOSPHERI C TANKS AND VESSELS
08/ 17

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the

requi renents for fiberglass-reinforced pol yester
storage tanks and accessories for use in aggressive
chemi cal service at atnospheric pressures and is
limted to flat-bottoned, aboveground, vertical
cylindrical tanks.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

EE R b S b b R b b R S I R R R I S S I R R I R b I R b R S S R O I
NOTE: This section does not cover vertical tanks
wi th di shed or conical bottons, vertical tanks for
buri ed service, pressure vessels, and horizontal
tanks for both above-ground and buried services.
Rel ated work specified el sewhere includes:
a. Cast-in-place concrete

b. Anchor bolts (provide cal cul ations that
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determ ne bolt types, sizes and quantities required.)
c. Plastic pipe

d. Acid-resistant pipe

e. Chemcal valves

f. Liquid-level gages

As a m ni mum show on draw ngs:

a. The physical l|ocation of each tank

b. The location of all accessories to be furni shed
wi th each tank

c. Concrete-foundation details for each tank

d. Anchoring details for attaching each tank to the
foundati on

e. A schedule with connections, size, quantity, and
| ocati on of tanks.

Speci fy connection usage such as drain, vent, or
overfl ow and | ocation by top or side. Coordinate
this schedule with accessories and the |ocations
shown on draw ngs.

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R R R R R

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

NOTE: |If Section 22 00 00 PLUMBI NG GENERAL PURPCSE
is not included in the project specification, insert
applicable requirements thereof and delete the
fol |l owi ng paragraph.

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

Section 22 00 00 PLUMBI NG GENERAL PURPOSE applies to work specified in
this section.

1.1 REFERENCES

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
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be deleted fromthis section of the project
speci fication when you choose to reconcile

references in the publish print process.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B16.5 (2020) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

ASTM | NTERNATI ONAL ( ASTM

ASTM C581 (2020) Standard Practice for Determ ning
Chemi cal Resistance of Thernpsetting
Resins Used in d ass-Fiber-Reinforced
Structures, Intended for Liquid Service

ASTM D5948 (2005; R 2012) Standard Specification for
Mol di ng Conpounds, Thernpsetting

BRI TI SH STANDARDS | NSTI TUTE ( BSI)

BS EN 13121-3 (2016) GRP Tanks and Vessels for Use Above
Ground —Part 3: Design and Wor kmanshi p

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

| SO 7005- 2 (1988) Metallic Flanges Part 2: Cast Iron
Fl anges

NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)
RCBEA 2. 63 (2004) Tank and Storage Tank Un-pressurized

RCBEA GUI DE (2004) NASA Reliability Centered Buil di ng
and Equi pnent Acceptance Cui de

1.2 SUBM TTALS

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submtta

items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
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to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" classification indicates submttals
requi red as proof of conpliance for sustainability
Quiding Principles Validation or Third Party
Certification and as described in Section 01 33 00
SUBM TTAL PROCEDURES.
Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Army projects.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
Record Drawi ng of Existing Conditions
Li st of Product Installations; G, [ ]]
SD- 02 Shop Drawi ngs
Coordination Drawings; G, [ 1]
Equi prent Room Layout; C[, [__ 1]
Fabrication Drawings; C[, [__ 1]
Installation Drawings; G, [ 1]
SD- 03 Product Data
Equi prent and Perfornmance Data
Equi pnrent Foundati on Data
Storage Tanks; G, [__ 1]
Accessories; C, [ 1]
SD- 04 Sanpl es

Manuf acturer's Standard Color Charts for Laminates; G, [ ]]

Fl anged Nozzles; G, [ 1]
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1.

Inlet Nozzles; C, [___ 1]
Qutlet Nozzles; G, [__ 1]
SD- 05 Design Data
Desi gn Analysis and Calculations; ¢, [ 1]
SD-06 Test Reports
Cheni cal Resistance Tests
Tank Integrity
Verification of Liquid-Level Indication Results
Verification of Relief Device Results
Hydrostatic Tests; G, [ 1]
SD-07 Certificates
Certificates of Confornmance
Installers; ¢, [ 1]
SD- 08 Manufacturer's Instructions
Manuf acturer's Instructions
SD- 09 Manufacturer's Field Reports
Manuf acturer's Field Reports
SD-10 Operation and Mi ntenance Data
Operation and Mai ntenance Manua
SD-11 C oseout Subnmittals
Record Drawi ngs
3 QUALITY CONTROL
Submit a list of product installations for fiberglass-reinforced pol yester
storage tanks, identifying at least five units, simlar to those proposed
for use, that have been in successful service for at |east 5 years.
Identify purchaser, address of installation, service organization, and
date of installation
Submit certificates of conformance at least [30] [___ ] days before work
begi ns, verifying the following items conply with the standards and

speci fications:

a. Storage tanks: Provide the manufacturer's certification that storage
tanks are suitable for storage of specified chemcals.

b. Installer: provide signed statenents that installers have know edge
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of the requirenents of the applicable standards, including NASA
RCBEA GUI DE, and specifically RCBEA 2.63, and installation practices
in order to ensure the tanks are installed in a sound, undamaged
condi tion.

1.4  DELIVERY, STORAGE, AND HANDLI NG
In order to prevent dammge, handle and store the tanks in accordance with

t he manufacturer's guidelines. Provide verification that the tanks have
no danage, surface defects, or poor quality |am nates.

Al'l damaged or defective tanks or renovable covers will be rejected by the
Contracting O ficer. Renmove imediately fromthe project site

Concurrent with delivery of the tanks, submit [three]] ] copies of the
manuf acturer's Operation and Mi ntenance Mnual

1.5 PRQIECT/ SI TE CONDI Tl ONS
1.5.1 Record Drawi ng of Existing Conditions

Submit a record drawi ng of existing conditions, including underground
utilities, at least [30] | ] days before construction work begins.

PART 2 PRODUCTS
2.1  SYSTEM DESCRI PTI ON
2.1.1 Fabri cati on Draw ngs

Submit fabrication drawi ngs for fiberglass-reinforced pol yester storage
tanks, including construction and anchorage details, at least [30] | ]
days before construction work starts.

Subnit the manufacturer's standard color charts for |lamnates so that a
vi sual inspection of the surface finish and color can be perforned.

Submit the manufacturer's catal og data for storage tanks including spare
parts.

2.1.2 Loadi ng Conditions

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: Show equi prrent and accessory | oads affecting
tank shells and tops, if required. Show w nd | oad
for exterior tanks and tank top design | oad when top
manways are specified.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

Provi de tanks conformng to the | oading conditions specified in project
requi renents.

2.1.3 Chemical Storage Requirenents

Provi de desi gn anal ysis and cal cul ations for fiberglass-reinforced
pol yester storage tanks, conplying with BS EN 13121- 3.

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

NOTE: The Project Manager shoul d revi ew NASA RCBEA
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criteria under section 2.63 (2.63.1, 2.63.2, and
2.63.3) to determ ne the extent of required
accept ance document ati on.

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

Submit test reports for chemical resistance tests in accordance with
ASTM (C581

Submit test reports for the foll ow ng:

a. Tank integrity

b. Verification of liquid-level indication results
c. Verification of relief device results

Resul ts of previous successful tests are acceptable provided that the
| am nates tested are representative of the tank material specified for
this project.

2.1. 4 Capacity and Di nmensi onal Requirenents

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Capacities vary up to 300 kiloliter 75,000
gal | ons.

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

Provi de the m ni mum capacity as nmeasured in liter gallons to the top of
the straight shell or wall height as indicated.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Dianeters vary up to 5 neters 16 feet. Wl
hei ghts vary up to 14 neters 47 feet.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Ensure that the dianeter and straight shell or wall height are as
speci fi ed.

2.1.4.1 Li qui d- Level Gauge

Provide the tank with a |iquid-Ievel arnored gauge glass sight tube [with
flanges], indicating between 10 and 90 percent of tank capacity.

2.2  ASSEMBLY

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect either filanent-wound or
cont act - nol ded construction

Filament winding is a process for tank fabrication
i n which continuous strands of fiberglass

i npregnated with resin are wound over the inner
corrosion barrier in a predeterm ned geonetric
pattern.

Contact nolding is a process for tank fabrication in
whi ch the structural reinforcement conprises
sprayed, chopped-fiberglass supplemented with
woven-glass roving fabric. This process is also
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known as hand | ayup, spray |ayup, pressure nolding,
or contact pressure nolding. The pressure is seldom
greater than that required to hold the materials

t oget her during fabrication

Tanks up to 1.5 neters 5 feet are | ess expensive
when fabricated by contact-nol di ng net hods.

Strength requirenments in |arger tanks nake
filament-wound structures nore economcal. Filanent
wi ndi ng offers equivalent strength with | ess shel

t hi ckness, and lam nate quality is also inproved.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

[ Provide a contact-nolded tank, conformng to BS EN 13121-3 ASTM D5948.

][Provide a fil anent-wound tank, conform ng to BS EN 13121-3 ASTM D5948.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Select one of the following for the tank top

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

[ Provide a tank with an open top, with a reinforcing flange in conpliance
with | SO 7005-2 or a rib [and renopvabl e cover].

][Provide a tank with a cl osed top

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect one of the following types if the tank
is required to have a closed top

The end of a filanent-wound cylindrical container
normal |y appearing convex is called a doned top

The end of a filanment-wound or contact-nol ded tank
normal |y appearing concave is called a dished top

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

[ Provide a tank with a [done] [dished] [flat] closed top

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect one of the followi ng for top
fabrication.

Separate fabrication of the top and shell is nost

common.
B R R

[ Provide a closed top [integrally fabricated with shell] [separately
fabricated and | aninated to the shell].

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect one of the follow ng two paragraphs
for flat-bottomfabrication.

Integral fabrication offers greater strength and
does not rely on |amnating procedures to join

separate sections.
B R R R R
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Provide a flat-bottomtank fabricated [integrally with the shell]
[separately and | aninated to the shell].

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify additional special surfaces based on
accessori es and equi pnent required.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Provide a tank with bracketed flat surfaces for [an identification plate]
[a certification plate] [a |liquid-Ievel gage] [nounting |ugs].

2.3  ACCESSORI ES

R I S S S S I S I R R S R I S O R S S I
NOTE: Accessories specified are common itenms for
general usage. Consult the manufacturer's

l[iterature for other standard and speci al
accessori es.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

2.3.1 Fl anged Nozzl es

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Standard nozzles are suitable for nost
applications, but specify conically gusseted nozzles
when vibratory or thernmal stresses are antici pated.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de [standard] [conically gusseted] nozzles.

Conformthe flange dianeter and drilling to | SO 7005-2, 1050 kil opasca
(150 psi) ASME B16.5, at a pressure of 150 pounds per square inch

2.3.2 I nl et Nozzl es

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

NOTE: Specify doubl e-flanged inlet nozzles when
i nterior pipe connections are desired.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de [single-] [double-]flanged inlet connections.
2.3.3 Qutlet Nozzles

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify doubl e-flanged outl et nozzl es when
i nterior pipe connections are desired.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

Provide [single-] [double-]flanged outlet connections for a shell side and

top, and a [side-botton] [full] [siphon] [bottom] drain with a bottom
el bow.

2.3.4 Vent

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

NOTE: Sel ect one of the follow ng types of vents
for closed-top and renovabl e-top tanks. Show the
vent size on draw ngs.
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EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Provide a [v-vent][gooseneck][rmushroon[fl anged nozzl e
[ breat her] [ conbi nati on vacuum break/ pressure relief]] vent for tank top

2.3.5 Fl anged Manways
[ Amanway is not required.][Provide a [top-flanged] [side-flanged] nmanway.

][ Conformthe flange dianeter and drilling to | SO 7005-2, 1050 kil opasca
ASME B16.5, 150 pounds per square inch pressure.

1[2.3.6 Renovabl e Cover

[A cover is not required.][Provide a [domed] [dished] [flat] cover, with
[alifting ring at the center of the cover][ three lifting |lugs spaced 120
degrees apart on the cover.]]

12.3.7 Ti e- Down Lugs

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Indicate quantity of lugs and angul ar spacing
based on manufacturer's recomendations. Specify

| ugs on tanks subject to vibratory stresses and

t hose erected outdoors. Three to six lugs evenly
spaced are standard practice, dependi ng upon tank

si ze.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Provide tie-down |ugs as indicated.
2.3.8 Tank Lifting Lugs

Provide [three lifting |ugs spaced 120 degrees apart at the top portion of
the straight shell][ one center top lug].

2.3.9 Identification Plate

Provi de a phenolic-plastic identification plate with letters at |east 50
mllinmeter 2 inches high, stating the chem cal to be stored.

2.3.10 Certification Plate

Provide a stainless-steel certification plate, stating that the tank is
designed for the chenmical stored and indicating the concentration,
specific gravity, | ], and maxi num tenperature of the stored chem cal

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Install the tank on a foundation in accordance with the manufacturer's
instructions for the installation of specified system including special
notices and material safety data sheets, special signage, and data rel ated
to i npedances, hazards, and safety precautions. Subnmit equipnent
foundati on data to the Contracting Oficer before beginning the foundation
work. Ensure that the equi pment foundation data includes the equi prent

wei ght and operating | oads, horizontal and vertical |oads, seisnic data,

wi nd | oads, | ocation and projection of anchor bolts, horizontal and
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[

vertical clearances for installation, plan dinensions of foundations and
relative elevations, and other installation requirenments such as utility
servi ces.

.11 Equi prent Locati on Draw ngs

1.2 Install ati on Draw ngs

Submit installation drawings for fiberglass-reinforced polyester storage
tanks including all foundation and anchorage details, at |east [30]

[ ] days before start of construction work begins.
In the coordination drawi ngs submttal, include the processes and
structural elenents of the work. Indicate where conflicts or clearance

probl ems exi st between the various functions. Provide draw ngs that
clearly show equi prent and perfornmance data furni shed by the storage tank
manuf acturer and that indicate use life, safety features, and details on
aut omat ed mechani cal features.

Show structural and fenestration features on the equi pnent room | ayout
draw ngs, indicating where a reduction in the avail able space results from
the installation of items. Detail the ductwork and piping.

13.1.3 C eani ng

3.

3.

3.

After installation has been conpl eted and pi pi ng connecti ons have been
made, clean the tank and nozzles in accordance with the manufacturer's
i nstructions.

2 FI ELD QUALI TY CONTROL
2.1 I nspection

I nspect installed tanks for indications of defective workmanship or
i mproper installation practices. Repair or replace faulty construction
and damaged work at no additional cost to the Governnent.

2.2 Hydrostatic Test

After the tank has been installed, and before the piping connections are
made and the equi pnent is attached, block the outlets and fill the
straight-shell portion with a chemcally conpatible fluid. Perform
hydrostatic tests to deternine if |eak-proof storage is provided, and
correct deficiencies.

Submit witten manufacturer's field reports of test data recorded at the
job site for review and final approval no later than [30][ ] cal endar
days before contract conpletion. Repair or replace unsatisfactory tanks
and retest the tanks at no additional cost to the Government until the
tanks are deternmined to be | eak-proof systens.

.3 CLOSEQUT ACTI VI TI ES

. 3.1 Qperation and Mai ntenance Manua

Submit [ ] copies of the operation and nmi nt enance nanual at | east
[30]] ] cal endar days before testing the system Update and resubmt
data for final approval no later than [30]] ] cal endar days before

contract conpletion. Ensure that the nmanual includes information for the
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fol | owi ng:

a. Storage tanks

b. Flanged nozzl es
c. Inlet nozzles

d. OQutlet nozzles
.3.2 Record Draw ngs

Submit record drawi ngs of the conpleted installation no later than

[30]] ] days before conpletion of the project. Ensure that record
drawi ngs include civil site devel opnments, such as new facility and | and
nodi fications, external structural changes to aboveground structures, and
changes to underground structures and utilities external to facilities.

Submi ssion of the conpleted drawi ngs certifies accuracy and conpl et eness
of the docunents.

Ensure that record draw ngs provide the follow ng information:

a. Location of new lines, conduits, valves, fittings, fire hydrants,
neters, termnal points using at least two ties to permanent points
(manhol es, power poles, curbs, or stormwater inlets), or GPS
coordi nates with accuracy to at least 1] ] meter 3| ] feet.
An acceptable station and offset system may be used for service lines
and fittings only.

b. Location of new lines fromproperty easenent |ines or edges of
pavermrent at 90 neter 300 feet intervals.

c. Uility routing and interface changes, indicated clearly on the
drawi ngs, to scale and defined with sufficient dinensions.

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

NOTE: Insert the appropriate form and
jurisdictional authority for the respective agency
within the appropriate blanks below if other than
the Contracting O ficer or Government.

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

Provi de support for obtaining surveyed coordinates for facility footprint
corner and underground structures and utilities external to facilities by

submitting [ Form [ 11 ]] to the [Contracting Oficer] [ ] at
| east 5 working days before foundation construction or open excavation as
notification to the [ Governnent] | ].

Prepare record drawing prints at a mninumscale of 1 cmequals 100 neters
1 inch equals 100 feet. Enlarge the scale to show areas requiring
addi ti onal detail.

Provide record drawings in digital format. Provide geospatially
referenced files in ESRI QS Geodat abase, ESRI G S Shapefile, Mcrostation
DGN, Aut oCAD DWG or DXF file format. Provide information in separate

| ayers/levels as specified by S in at |east the sane degree of
separation as the design drawi ngs provided. Ensure that sewitens are
contained in the same level as like itenms so that the draw ngs can be
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easily converted to G S | ayers.

Use the follow ng spatial reference:

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Insert appropriate survey reference
i nfornati on, and the date of npbst recent datum

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

a.

Hori zontal accuracy: Reference surveys and drawings to

[ Regi onal ] [ ] Plane Coordinate System|[ East Zone] | ], North
Aneri can Datum | ] adjustnent based on Second Order C ass |

hori zontal control nonument.

Vertical accuracy: Reference surveys to the North American Vertica
Dat um (NAVD) [1988] | ]. Include a description of the reference
benchmarks from which the NAVD has been determ ned in the survey.
Make |ines, letters, and details sharp, clean, and fully | egible.

Submit one reproduci ble print and one digital copy in an electronic
st orage nedi a.

-- End of Section --
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