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NOTE: This guide specification covers the

requi renents of ground-supported (fl at-bottoned)

bol ted and wel ded standpi pes and reservoirs, and

el evated wel ded steel water storage tanks 190 to
3800 kL 50,000 to 1,000,000 gallon capacity. Bolted
el evated tanks are uncomon so this guide
specification only covers wel ded el evat ed t anks.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat 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 requirenments 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

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 Section covers wel ded and bolted stee
wat er storage tanks and includes the design
fabrication, and erection of a conplete new system
or to augnent an existing or future water

di stribution system This specification nust be
edited to specify the required type of tank. See
AWM M2 "Steel Water Tanks" for general information
on the sel ection, design, construction, maintenance,
i nspection, and repair of steel water tanks for

pot abl e wat er storage.
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The following information will be shown on the
proj ect draw ngs:

1. Detail plans to show tank | ocation, elevation
val ve vault if required, and connection to system

2. Accessories as depth indicator, telenetering
automatic controls, protection against freezing, or
ot her special project requirenments.

3. Requirements of UFC 3-260-01 and the Federa

Avi ation Agency to deternmine if tank constitutes an
obstruction and hazard to aerial navigation. |If so,
show pattern for orange and white painting. Detai
obstruction lights or beacon and internediate lights
as required. Refer to Federal Aviation Agency

Avi ation Circular AC 70/ 7460-1M "Qbstruction
Mar ki ng and Lighting", UFC 2-26-04 and UFC 3-535-01.

4. Requirenents for cathodic protection system
i ncludi ng details of anodes, anode |ayout, wring
connections, and rectifier (as applicable).

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

1.1 REFERENCES

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 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
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) 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
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.

AMERI CAN CONCRETE | NSTI TUTE (ACl)
ACl 318 (2019; R 2022) Building Code Requirenents

for Structural Concrete (ACI 318-19) and
Commentary (ACI 318R-19)
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Al SC

ASCE

ASME

ASME

ASME

AWNA

AWNA

AWNA

AWNA

AWMNA

AWNA

AWM

AWNA

AWM

AWNA

AWNA

AWNA

AWNA

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

325 (2017) Steel Construction Manua
AVERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)
7-16 (2017; Errata 2018; Supp 1 2018) M ni nmum
Desi gn Loads and Associated Criteria for
Bui | di ngs and Ot her Structures
AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)
B16. 3 (2021) Malleable Iron Threaded Fittings,
Cl asses 150 and 300
B16. 4 (2021) Gray Iron Threaded Fittings;
Gl asses 125 and 250
B40. 100 (2022) Pressure Gauges and Gauge
Attachment s
AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)
B300 (2018) Hypochlorites
B301 (2018) Liquid Chlorine
C104/ A21. 4 (2022) Cement-Mortar Lining for
Ductile-lron Pipe and Fittings for Water
C105/ A21.5 (2018) Pol yet hyl ene Encasenent for
Ductile-lron Pipe Systens
C110/ A21. 10 (2021) Ductile-Iron and Gay-lron Fittings
Cl11/ A21.11 (2017) Rubber-Gasket Joints for
Ductile-lron Pressure Pipe and Fittings
Cl115/ A21. 15 (2020) Fl anged Ductile-Iron Pipe Wth
Ductile-lron or Gay-lron Threaded Fl anges
C150/ A21. 50 (2021) Thi ckness Design of Ductile-lron
Pi pe
C151/ A21.51 (2017) Ductile-lIron Pipe, Centrifugally
Cast
C500 (2019) Metal -Seated Gate Val ves for Water
Supply Service
C504 (2023) Standard for Rubber- Seated
Butterfly Val ves
C508 (2017) Swi ng-Check Val ves for Waterworks
Service, 2 In. Through 48-1n. (50-mm
Through 1, 200-nm) NPS
C600 (2017) Installation of Ductile-Iron Mins

and Their Appurtenances
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AWM C652 (2019) Disinfection of Water- Storage
Facilities

AWM D100 (2021) Wel ded Steel Tanks for Water Storage

AWM D103 (2019) Factory-Coated Bolted Steel Tanks
for Water Storage

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS D1.1/D1. 1M (2020; Errata 1 2021) Structural Welding
Code - Steel

AWS D1. 3/ D1. 3M (2018) Structural Wl ding Code - Sheet
St eel

ASTM | NTERNATI ONAL (ASTM

ASTM A48/ AA8M (2003; R 2021) Standard Specification for
Gray lron Castings

ASTM A53/ A53M (2024) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP- 80 (2019) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 22 (2023) Standard for Water Tanks for
Private Fire Protection

NSF | NTERNATI ONAL ( NSF)

NSF/ ANSI 61 (2022) Drinking Water System Conponents -
Health Effects

U. S. FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)

FAA AC 150/ 5345-43 (2019; Rev J) Specification for
ostruction Lighting Equi prent

.2 SUBM TTALS

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

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the subnmttals
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
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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
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
and Air Force projects.

The "S" classification indicates submttals required
as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Army projects.

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

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 Submittals
Manuf acturer's Qualifications; C[, | 11

SD- 02 Shop Drawi ngs

Detail Drawings; C, [ 1]
Tank Installation; C[, [___ 1]
Piping and Valve Installation; C[, [__ 1]

SD- 03 Product Data

Manuf acturer's Technical Literature; C, [___ 1]
System Description; G, [ 1]

Foundations; ¢, [ 1]

Heating System, G, [ 1]

Alarm Systen; G, [ 1]

Di sinfection Procedures; ¢, [__ 1]
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1

Valves; C[, [__ 11
Pi pe, Fittings, Joints and Couplings; C[, |
Joint Seal ants and Gaskets; C[, |
SD- 05 Design Data
Manuf acturer's Design Analysis; C, [ 11
Foundati on Design Analysis; C[, |
SD- 06 Test Reports
Tank Installation; C[, |
Testing of Valves and Piping; ¢, [ 11
Hydrostatic Test; C[, [ 11
Leak Test; ¢, [ 11
SD- 07 Certificates
Tank Coating System; G, [ 1]
Pi pe Lining and Coating; C[, |
SD- 08 Manufacturer's Instructions
Shi ppi ng, Handling, and Storage; C[, [ 11
3 QUALI TY ASSURANCE
3.1 Manufacturer's Qualifications
The manufacturer and installer nmust denmonstrate a m ninum 10 years of
experience in the manufacturing and construction of [elevated] [standpipe]
[reservoir] steel water storage tanks. Manufacturer nust be able to
denonstrate experience through the design and construction of at |east 5
conpl eted projects of simlar type and size with references with current
position, address, and contact infornation.
Provide certified nmanufacturer's design analysis, detail draw ngs, and
foundati on design analysis by an authorized |icensed engineer in the
geogr aphi cal area where construction will take place, having a mninum4
years of experience as an engi neer know edgeabl e in design and anal yses of
steel storage tanks and its foundations. Subnmt a certificate signed by a

regi stered professional engineer, providing the follow ng information:

a. Description of the structural design |oading conditions used for the
design of entire tank including the foundation

b. Description of the structural design nethod and codes used in
establishing the allowable stresses and safety factors applied in the
desi gn.

c. A statement verifying that the structural design has been checked by
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experi enced engi neers specializing in hydraulic structures.

d. A statement verifying that the detail draw ngs have been checked by
experi enced engi neers specializing in hydraulic structures to
determ ne that they agree with the design cal culations in menber
si zes, dinensions, and fabricating process as prescribed by applicable
AWM, AClI, and other applicable standards.

3.2 Wl di ng Qualifications
Qualification of welding procedures, welders, and wel di ng operators mnust

be in accordance with Section 8.2 of AWW D100 or AWM D103 and
AWS D1.1/D1.1V and AWS D1. 3/ D1. 3.

.3.3 Tank Coating System Certifications

Coating materials for interior applications and all other materials which
will be in normal contact with potable water nmust conformto NSF/ ANSI 61
Certification by an independent third-party organization that all interior
coatings and naterials that cone in contact with potable water must conply
wi th NSF/ ANSI 61 must be provided.

.4 SHI PPI NG, HANDLI NG, AND STORAGE

Del i ver paint in unopened containers with unbroken seals and | abels
showi ng desi gnated nanme, specification nunber, color, directions for use,
manuf acturer, and date of manufacture, legible and intact at time of use.
Handl e and store water storage tank systens, conponents, and parts to
prevent distortions and ot her damage that could affect their structural
nmechani cal, or electrical integrity. Replace damaged itens that cannot be
restored to original condition. Store itens subject to deterioration by
exposure to elenents, in a well-drained |ocation, protected from weat her
and accessible for inspection and handl i ng.

PART 2 PRODUCTS

2.
2.

1 SYSTEM DESCRI PTI ON

1.1 Desi gn Requi rement s

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: When required by the corrosive nature of
stored water, |ack of proper maintenance facilities,
or by climatic conditions, this paragraph will be
nodi fied to provide for a corrosion allowance per
AWM D100 or AWM D103.

The capacity of the tank will be based on

cal cul ati ons according to UFC 3-230-01 WATER
STORAGE, DI STRIBUTI ON, AND TRANSM SSI ON.  The

el evation at the top of the foundation will be not
I ess than 200 mm 8 i nches above the finished grade.

UFC 3-301-01 Chapter 5 "NON BU LDl NG STRUCTURES"
Section 5-3 states the design of tanks for storage
nmust be per AWM. The design | oads nust be in
accordance with AWM, ASCE 7, IBC, and |ocal codes
whi chever controls. Tanks for fire protection
service nmust also conformto NFPA 22.
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The design, fabrication, and erection of the [el evated] [standpipe]

[reservoir] steel water storage tank must be in accordance with the

requi renents of AWM D100 or AWM D103 and ASCE 7-16. Submit design
anal yses and nmanufacturer's technical literature.

The following data and informati on are supplied as a basis for design and
erection of the tank and appurtenances:

Tank Capacity and Di mensi ons

a. Top Capacity Level (TCL) [ ]
b. Bottom Capacity Level (BCL) [ ]
c. Head Range [ ]
d. Dianeter [ ]
e. Tank Hei ght [ ]
f. Top of Foundation Elevation [ ]

Seismc Design Criteria

a. Seismic Use Group [ ]
b. Seisnmic Inportance Factor, IF [ ]
c. Site dass [ ]
d. Ss [ ]
e. Sl | ]

Desi gn Wnd Loadi ng

a. Design Wnd Speed, V [ ]
b. Qust Factor, G [ ]
c. Inportance Factor [ ]
d. Exposure Category [ ]

Roof Desi gn Loadi ng

a. Roof Live Load
b. Gound Snow Load

[

1.2 El evat ed Tank

Si zing and design of wel ded steel elevated tank nust be in accordance with
Section 4 of AWM D100 and Al SC 325. The tank nust be a [rmulti-col um]

[ pedosphere] [fluted colum] of [double ellipsoidal type] [double-cone
type] [spherical type] [spheroidal type] [the style shown] [or as
approved]. [The wel ded steel tower supporting the tank nust be
constructed of structural shapes of the open type, or of tubular sections,
to permit inspection and painting. The tower must be thoroughly braced
with horizontal struts and diagonal ties. The tower colums may be
vertical or inclined as the design may require. Min columm splices nust
be as few as possi bl e and nust be |ocated as near as practicable to the

i ntersection of the centerline of the struts. Splice plates nust be wel ded
so as to hold the nmenbers in line and transnit any tension or shearing
stresses to which the nenbers nmay be subjected. The connections of the
tank, with the colums nust be nmade to distribute the | oad properly over
the colum sections and over the shell of the tank.] [The single-pedesta
supporting the tank must be all welded steel, cylindrical colum with the
transition at the top and bottom of the pedestal in accordance with
manuf act urer standard. ]
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2.

1.3 [ St andpi pe] [ Reservoi r]

The [standpi pe] [reservoir] must have such standard shell height and

diameter that will meet the requirenents for the sel ected standard
capacity and for the high-water |evel specified. The range between high
and |ow water levels will be approxinately | ] mr feet. The

[ standpi pe] [reservoir] mnmust have [col unm supported cone roof] [clear span
sel f-supporting [cone roof,] [toriconical roof,] [unbrella roof,] [done
roof, or] [ellipsoidal roof,] [alum numdone roof,] as approved]. The

[ standpi pe] [reservoir] must be of wel ded or bolted construction designed
in accordance with AWM D100 or AWM D103 and Al SC 325.

.1.4 Foundat i on

Foundati on design and construction rmust be in accordance with [Section 12
of AWM D100] [Section 13 of AWM D103] and ACI 318. The foundation
desi gn nust be based on reconmendati ons provided in the Geotechnica

i nvestigation included with the Contract Docunments. Reconmmendations for
t he foundation type, foundati on depth, and design soil-bearing pressure
are defined in this report.

.2 MATERI ALS

Provide materials confornming to the foll owi ng requirenents:

2.1 St eel

Conply with design requirements of Section 2 of AWM D100 or Section 2 of
AWM D103 and Al SC 325.

. 2.2 Shop Fabrication

Section 9 of AWM D100 or Section 7 of AWM DI103.

. 2.3 Ductile-lron Pipe

Pi pe, fittings, joints and couplings for fluid conductors, except for
overfl ow pi pe, nust be ductile-iron pipe and nmust be either of the
fol | owi ng:

.2.3.1 Bel | -and-Pl ai n End Pi pe

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: See AWM C150/ A21.50 or C151 for thickness
design of ductile iron pipe. Piping materials,
other than ductile iron, conform ng to Section

33 11 00 WATER UTI LI TY DI STRI BUTI ON PI PI NG may be
used when warrant ed.

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

AWM C150/ A21. 50 and AWM C151/ A21.51, for not less than 1035 kPa 150 ps
wor ki ng pressure, unless otherwi se shown or specified. Joints nust be
push-on or nechanical -joint confornming to AWM C111/A21.11 with pressure
rati ng equivalent to that of the pipe. Provide standard thickness cenent
nortar lined in accordance with AWM C104/ A21. 4.
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.2.3.2 Fl anged Pi pe

Fl anged pi pes nmust conformto the applicable portions of AWM C110/A21. 10,
AWM C115/ A21. 15 and AWM C151/ A21.51, for not less than 1035 kPa 150 ps
wor ki ng pressure, unless otherwi se shown or specified. Pipe nust have
flanged ends in accordance with AWM C115/ A21.15. Provide standard

t hi ckness cement nortar lining in accordance with AWM CL04/ A21. 4.

.2.4 Specials and Fittings (except for overfl ow pipe)
.2.4.1 Ductile-lron with Bell-and-Plain End

AWM C110/ A21. 10 and AWM C151/ A21.51 for not | ess than 1035 kPa 150 ps
wor ki ng pressure, unless otherwi se shown or specified. Provide standard
t hi ckness cement nortar lining in accordance with AWM CL04/ A21. 4.

.2.4.2 Ductile-lron with Flanged Ends

AWM C110/ A21. 10 and AWM C151/ A21.51 for not |ess than 1035 kPa 150 ps
wor ki ng pressure unl ess otherwi se shown or specified. Fittings nust have
fl anged ends in accordance with AWM C110/ A21.10. Provide standard

t hi ckness cenment nortar lining in accordance with AWM CL04/ A21. 4.

.2.4.3 St eel Piping

Pi pe, ASTM A53/ A53l, Standard Wi ght, zinc-coated for not |ess than 1035
kPa 150 psi working pressure unless otherw se shown or specified.
Fittings, ASME B16.4, O ass 125, zinc coated; or ASME B16.3, dass 150,
zi nc coated, threaded.

.2.4.4 Joints Inside Val ve Chanber

Al joints inside the valve chanber nmust be fl anged.
.2.5 Val ves

Provide all valves from one manufacturer.

.2.5.1 Gate Val ves

Gat e val ves nust be opened by turning counterclockw se. Valves 80 nr 3

i nches and | arger nust be stemtype with joint ends conpatible for the

adj oi ning pipe conformng to AWM C500. Valves snaller than 80 mr 3 inches
nmust be all bronze and nust conformto MSS SP-80, Type 1, class 150.

Valves 80 mm 3 inches or larger located in val ve chanbers nust be equi pped

wi t h hand- operating wheel s and nust be fl anged.

.2.5.2 Rubber - Seat ed Butterfly Val ves

Rubber -seated butterfly val ves nust be opened by turning

countercl ockwi se. Valves nmust conformto AWM C504. Body and disc mnust
be cast iron, conform ng to ASTM A48/ A48lv. Shaft must be 18-8 stainless
steel. Resilient seat nmust be bonded to the val ve body. Butterfly

val ves must be stainless steel to rubber seated, tight closing type.

Fl anged- end val ves are required in valve chanber. Provide a union or

sl eeve-type coupling in the chanber to permt renoval.
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2.

.2.5.3 Check Val ves

Check val ves must conformto AWM C508 and be of the horizontal

sw ng-check type, suitable for the purpose and the operating conditions.
The body nust be cast iron with flanged ends with pressure rating

equi valent to that of the connecting pipe.

.2.5.4 Al titude Val ve

The supply to the [el evated tank] [standpipe] [reservoir] nust be
controll ed by a one-way | ] mr inch altitude valve, automatic in
operation and accurately set to prevent overflow of the [el evated tank]

[ standpi pe] [reservoir]. The valve nust have flanged ends and a heavy
cast iron body, nust be bronze fitted with renewabl e cups and seats, and
nmust be designed without metal -to-netal seats. The valve nust be

cushi oned when opening and closing to prevent water hamrer or shock

Val ves must be provided with a travel indicator to deternine operating
position. Al necessary repairs and/or nodifications other than

repl acenent of the nmmin valve body nmust be made possible wi thout renoving
the valve fromthe pipeline.

.2.6 Pressure Gauge

Pressure gauge of the direct-reading type, equipped with a shutoff cock,
nmust be provided, in the valve chanber, on the tank side and on the
di scharge side of the check or altitude valve. Gauges nust have 150 mr 6
inch dials, must be stem mounted, and must conformto ASME B40. 100.
Accuracy of gauges nust be Grade A or better. Gauges nust be calibrated in
kPa and psi psi in not nore thanl0 kPa and psi 2 psi increments from O to
350 kPa and 0 to 50 psi 0 to 50 psi in excess of the normal operating
pressure at the tank

2.7 Joi nt Seal ants and Gaskets

The lap joint sealant nust be a one component, noisture cured,

pol yur et hane conpound in accordance with Section 4.10 of AWM D103. The
seal ant nmust be suitable for contact with potable water nust conply with
NSF/ ANSI 61. Neoprene gaskets and tape type seal er nust not be used in
liquid contacting surfaces.

3 ASSEMBLI| ES
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NOTE: The follow ng tank accessories and assenblies
nmust be coordinated for the specific type of tank
bei ng specified. Qher conponents may need to be

i ncl uded based on service, mintenance, and
operational needs of the facility.

Adequat e accessibility nmust be provided to the
exterior of the tank for maintenance, inspection and
painting. This may include itenms such as wal kways,
safety railing, tie-off anchors for scaffol ding or
rope inspections.

Adequat e access, ventilation, and supporting
accessories to the interior of tank must be provided
to facilitate tank mai ntenance, inspection

pai nting, and for sanitizing and cleaning for
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envi ronnental contam nation such as Legi onell a.

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

2.3.1 Tank Accessories

Section [5][7] of AWM D100 or Section 7 of AWM D103 and as specified.
Addi tional requirenents for accessories are as foll ows:

2.3.1.1 Steel Riser

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: The mininumriser dianeter nust be 910 mr 36
inches in localities where freezing tenperatures
occur. Riser dianmeter equal to or greater than 36

i nches nust have a manhol e | ocated 3 feet above the

base.
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

Center steel riser nust conformto Section 5.1 of AWM D100 rmust not be

| ess than [ ] mr inches in dianeter. A safety grill must be provided
at the top of the riser with an 18 inch by 18 inch hinged door. [A

m ni mum 18 x 24 inch elliptical access nmanhol e nust be provided

approxi mately 3 feet above the base of the wet riser. The hatch nmust open
i nward. ]

2.3.1.2 Roof Hat ches

Provi de two access hatches 180 degrees apart on the roof of the tank. One
hatch must be 30 inch dianeter and all ow access fromthe roof to the
interior of the tank. The hatch will be hinged and equi pped with a hasp
for locking. The hatch cover nust have a 2 inch downward edge. The
second hatch will be 24 inch dianeter and flanged with a renmpvabl e cover
so constructed that an exhaust fan may be connected for ventilation during
i nspecti on, mai ntenance, painting, and cl eaning operations. The openings
nust have a mininum4 inch curb

2.3.1.3 Tank Vent

Clog resistant tank vent nust be centrically located on the tank roof
above the maxi mum weir crest elevation. The vent nmust conformto Section
5.5 or 7.5 of AWM D100 or Section 7.7 of AWM D103. The tank vent must
have an intake and relief capacity sufficient to ensure that excessive
pressure or vacuum either entering or leaving the tank, will not be
devel oped during maxi mumflow rate. The vent will be tank manufacturer's
standard nushroom type constructed with corrosion resistant screen to
prevent the ingress of wind driven debris, insects, birds and ani nal s.
The vent nust be designed to ensure fail-safe operation in the event that
screen frosts over or otherw se clogged and the bottom of the screen nust
be sufficiently elevated for snow consideration in the area

2.3.1. 4 Overfl ow

The overflow for the tank rmust consist of an overflow weir box and [stub
overflow] [outside drop pipe, adequately supported and] capable of

di scharging at a rate of | ] L/second gpm with | ] mr inches of
head [, without the water |evel exceeding | 11 [The top of the weir
nmust be [ ] mr inches bel ow | 1.1 [The weir must be located as

i ndicated.] The [stub overflow nmust be steel, ASTM A53/ A53l or equal
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nmust project at |east 12 inches fromthe shell, and nust be fitted with a
screen] [overflow pipe nust be steel, ASTM A53/ A53V or equal, and nust
termnate 300 to 600 mr 1 to 2 feet above grade not to be obstructed by
snow or ground clutter and nust be fitted with a flapper valve or course
corrosion-resi stant screen to prevent ingress of animals and insects].

.3.1.5 Shel | Access Manhol es

Nunber, type, location, and size of nanhol es nmust be as shown on the
dr awi ngs.

.3.1.6 Pi pe Connecti ons

Nunber, type, location, |oad, and size of pipe connections nust be as

shown on the drawi ngs. |Inlet pipe connections to extend | ] mr inches
above tank bottom and nust be provided with deflectors as shown on the
drawi ngs. CQutlet pipe connections to extend | ] mr inches above tank

bottom and nust be provided with vortex breakers as shown on the

drawi ngs. Pipe connections to the tank rmust include a flexible coupling
outside the tank to allow for differential novenent. Pipe connections

t hrough the shell rmust include protection fromfreezing and vandalism

Pi ping nust allow for differential nmovenent when the tank is filled and
drai ned. Special flexible, extendable connections nust be provided for

tanks subject to seismc |oads.

.3.1.7 Ladders, Platforns, and Safety Devices

Ladders, platforms, and safety devices nust be provided in accordance with
Sections 7.4 of AWM D100 or Sections 7.4 and 7.5 of AWM D103. Location
of ladders must be as shown on the drawi ngs. Sections 7.4 of AWM D100
and Sections 7.4 and 7.5 of AWM D103 represent the m ni mumrequirenent.
In addition, safety cage, rest platforns, roof platforns, roof |adder
handrails, and other safety devices nust be provided as required by
federal or local laws or regul ations.

.3.1.8 Bal coni es

Provi de a bal cony a m nimumof 600 mr 2 feet wide with a standard guard
railing. Provide a structural steel railing with a top rail 1050 mr 42
i nches above bal cony platformwith an intermediate rail hal fway between.
Guard rail must be capable of withstanding a force of 888 N 200 pounds
applied in any direction. Install a steel toe board with m ni mum hei ght of
100 mr 4 inches. Bottom of toe board nust be a maximumr 6 nmv 1/4 inch
fromplatformtop. Extend guard rail and toe board entire |ength of
bal cony except where access openings are required. For bal cony floors use
di amond plates a m nimumof 6 mr 1/4 inch thick, punched or drilled for
drai nage. [Equip access openings in guard rail with a gate which cl oses
automatically.] Hatches through bal cony floor nmust be counterbal anced or
ot herwi se arranged to open from bel ow.

.3.2 Val ve Chanber

Val ve chanber nust be sufficiently large to house all control valves and
fittings; and allow for unobstructed nmai ntenance and replacenment. Pipes,
val ves, and fittings nust be supported on concrete bl ocks where

necessary. The valve chanber nmust be constructed to provide not |ess than
[ ] mr feet of cover over the pipes. The valves and fittings nust
extend fromthe [standpipe] [reservoir] [riser pipe] connection to a point
one | ength of pipe outside the valve chamber walls on the main or feed
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2.

line to the [elevated tank] [standpipe] [reservoir]; the drain line wll
be carried to an outlet as indicated on the drawings. The access manhol e
must be not less than 760 mr 30 inches in dianeter

.3.3 Anchors for [Standpipe] [Reservoirs]

The foll owi ng requirements nust be net:

a. An adequate number of anchors designed to prevent overturning for the
maxi mum desi gn uplift forces on the [standpipe] [reservoir] must be

installed. |f anchor bolts are used, the nom nal dianeter nust not be
| ess than 25 nmr one inch, plus a corrosion allowance of at |least 6 mr
1/4 inch on the dianeter. |f anchor straps are used, they nust be

pre-tensi oned before welding to the tank shell

b. The anchor bolts nust be a right angle bend, hook, or plate washer,
whi | e anchor straps nmust have only a plate welded to the bottom The
anchors nust be inserted into the foundation to resist the conputed

uplift.

c. Attachment of anchors to the shell mnmust not add significant |ocalized
stresses to the shell. The nethod of attachnment nust consider the
effects of deflection and rotation of the tank shell. Anchors nust

not be attached to the tank bottom Attachment of the anchor bolts to
the shell nust be through stiffened chair-type assenblies or anchor
rings of adequate size and hei ght.

.3.4 H gh and Low Water Level Al arm System

Provi de high and low | evel devices for alarmnonitoring and an

i ntermedi ate device for tank water |level status. Al three water |evels
nmust be indicated by their respective pilot lights; green for high, anber
for internediate and red for | ow water |levels, and a buzzer for |ow and
hi gh water |evels. Buzzer and the respective pilot lights at high and | ow
wat er | evels nust be energized while the high or |ow water |evel pilot
device is actuated. Depressing a silencing button nust silence the buzzer
i ndicating the water level and nust remain in OFF condition. The pilot
light nmust renain energized. Resetting the pilot Iight nust de-energize
the pilot light and rel ease the buzzer fromits seal ed-off condition

3.5 Heating System
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NOTE: Water tanks subject to freezing (tanks that
primarily serve fire protection systens and those
where the daily consunption is small) nust be
provided with heating facilities in accordance wth
NFPA 22. The heating system nust be of such
capacity that the tenperature of the col dest water
in the tank or tank riser, or both, is maintained at
or above 5.6 degrees C 42 degrees F during the

col dest weat her.
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Provide tank heating to conply with NFPA 22 and with capacity to naintain
5.6 degrees C 42 degrees F at all tinmes including col dest tenperatures and
| owest consunpti on.
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2.4  COATI NGS
2.4.1 Tank Coating System for Wl ded Tanks

Provi de exterior coating systems confornming to Section 09 97 13.27 H CGH
PERFORMANCE COATI NG FOR STEEL STRUCTURES and interior coating systens
conforming to Section 09 97 13.16 | NTERI OR COATI NG OF WELDED STEEL WATER
TANKS.

2.4.2 Tank Coating System for Bolted Tanks
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NOTE: Bolted tanks are factory coated, interior and
exterior. No field painting is needed other than
repair to damaged areas. Were cathodic protection
will be installed, electrical continuity must be

est abl i shed across the bolted joints to ensure
proper cathodic protection system operation
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As supplied by the manufacturer.
2.5 CONCRETE WORK

Concrete work nust conformto Section 03 30 00 CAST-1 N PLACE CONCRETE
2.6 CHLORI NE

AWM B300 for hypochlorites or AWM B301 for liquid chlorine, mxed with
water to give the solutions required in AWM C652.

PART 3 EXECUTI ON
3.1 FOUNDATI ONS

Foundati ons for the [standpipe] [reservoir] [tank colums and riser] and
for the val ve chanber nust be constructed of concrete, reinforced where
necessary, and designed in accordance with Sections 12 and 13.7 of

AWM D100 or Sections 13 and 14.5 of AWM D103 for earth with a bearing
val ue of | ] MPa psf, at elevation [ ], and constructed in
conformance with the applicable requirements of Section 03 30 00
CAST- | N- PLACE CONCRETE, except as shown or specified herein. A Type 1 or
Type 2 foundation per AWM D100 or AWM D103 nust be provided for the

[ standpi pe] [reservoir].

3.2 EXCAVATI NG, FILLI NG AND GRADI NG

Excavating, filling, and grading nust conformto the applicable
requi renents of Section 31 00 00 EARTHWORK.

3.3 CATHODI C PROTECTI ON
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NOTE: Eval uate need for cathodic protection on an
i ndi vi dual project basis.
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Cat hodi ¢ protection nust be provided, conformng to Section 26 42 15
CATHODI C PROTECTI ON SYSTEM FOR THE | NTERI OR OF STEEL WATER TANKS.
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3.4 LI GHTNI NG PROTECTI ON
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NOTE: Evaluate need for lightning protection on an
i ndi vi dual project basis.
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Li ghtni ng protection nust be provided, conformng to Section 26 41 00
LI GHTNI NG PROTECTI ON SYSTEM

3.5 OBSTRUCTI ON LI GHTI NG
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NOTE: (Obstruction lighting will be included in the

contract specifications only when required and wl|l

be detailed on the draw ngs, in accordance with UFC

3-535-01 or FAA AC 70/ 7460- 1.
R I S Sk S S I R S I
ostruction |ighting nust be provided and installed as shown, and mnust
conformto Section 26 56 20 Al RFI ELD AND HELI PORT LI GHTI NG AND VI SUAL
NAVI GATI ON Al DS and FAA AC 150/ 5345-43.

3.6 TANK | NSTALLATI ON

Submit detailed erection drawi ngs, before proceeding with any

fabrication. Conplete drawings with details of steel, piping and val ve
installation, and concrete work, and of the assenbling of itenms required
for the total installation. Use standard wel ding synmbols in accordance
with AWS D1.1/D1.1V and AWS D1.3/D1.3N. Details of welded joints
referenced on the drawi ngs nust be included. Tank installation nmust be in
accordance with the foll owi ng requirenents:

3.6.1 Wl di ng
Section 8 of AWM D100 or AWM D103 and AWS D1.1/D1. 1N and AWS D1. 3/ D1. 3.
3.6.2 Erection

Section 10 of AWM D100 or AWM D103 and in accordance with manufacturer's
procedures using factory trained and certified erectors.

3.6.3 I nspections and Testing

Tank inspection and testing nmust be in accordance with Section 11 of
AWM D100 AWM D103. M1 I and shop inspections [are not required] [are
requi red and nust be performed by an approved commercial inspection
agency]. Performthe radiographic inspections of the welded tank shell,
the hydrostatic test and the vacuum box | eak test of the tank bottom
Final hydrostatic and | eak tests nust be perforned before painting of
wel ded t anks.

3.7 Pl PI NG | NSTALLATI ON ( EXCEPT FOR OVERFLOW PI PI NG
3.7.1 Cener al Gui del i nes
VWhere details of fabrication or installation are not shown on the

drawi ngs, installation nust conformto Section 1 and 4
of AWM C600.
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3.7.2 Testing of Valves and Piping

After the [el evated tank] [standpipe] [reservoir] has been erected and the
val ves and piping installed, and before field painting is begun, the

val ves and pi pi ng nust be hydrostatically tested in accordance with
Section 5 of AWM C600. Subnit each coating manufacturer's technical

data, application instructions, Safety Data Sheets (SDS), and certificate
for conpliance for VOC content. Submit copies of the follow ng test
results:

a. Mnufacturer's mll test reports for plate nmateri al
b. MIIl and shop inspections by a comrercial inspection agency.

c. After acceptance of the structure, the radiographic filmand test
segnent s.

At the conclusion of the work, a witten report covering the hydrostatic
test and certifying that the work was inspected in accordance with Section
11.2.1 of AWM D100.

Repl ace with sound material any defective material disclosed by the
pressure test; the test nust be repeated until the test results are
sati sfactory.

3.7.3 Pi pe Lining and Coating of Underground Ductile-lron Piping
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NOTE: Appendi x A of AWM C105/A21.5 will be
utilized in determ ni ng whet her pol yet hyl ene
encasenent shoul d be used.
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Pol yet hyl ene encasenment in accordance with AWM CL05/A21.5 of underground
ductile-iron piping nust be provided in addition to cenent-nortar |ining.

3.7. 4 Pl uggi ng Ends
Cap or plug pipe ends left for future connections as directed.

3.8 PAI NTI NG AND CQOATI NG OF TANK
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NOTE: Some state and | ocal environmental agencies
have enacted environnental regulations that may
restrict the application of some coating systens.
Content of the regulations varies widely. The
desi gner nust contact the appropriate state and

| ocal authorities to deternine if the paint systens
are acceptable. |If these systens are not
accept abl e, the designer nust determ ne the best
acceptabl e system and revise this specification
accordingly. However, any deviation fromthis
speci fication and AWM St andards nust be subnitted
with justification to CEMP-ET for approval .

If the tank constitutes an obstruction to air
navi gati on, the paint systemapplied to the exterior
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of the tank will be an orange and white pattern per
AC 70/ 7460- 1M and UFC 2-26-04 and UFC 3-535-01.
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Each coating manufacturer's tank coating systemtechni cal data,
application instructions, SDS, and certificate for conpliance for VOC
content nust be submitted to the Contracting Officer. Application, curing
time, mxing and thinning of the coating nmaterials must be in strict
accordance with the manufacturers instructions. The use of thinners nust
not alter the required m nimumdry thickness or adversely affect the VOC
cont ent.

3.8.1 Exterior Surfaces (Wl ded Tanks)

Provi de an exterior coating systemconformng to Section 09 97 13.27 H GH
PERFORVANCE COATI NG FOR STEEL STRUCTURES.

3.8.2 Interior Surfaces (Wl ded Tanks)
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NOTE: Section 09 97 13.16 Part 2 identifies the
interior coating systemfor both potable and
non- pot abl e water tanks as one based on military
specification M L-DTL-24441. This system may be
used where the anbient tenperatures are above 10
degrees C 50 degrees F. There are currently no
products listed as nmeeting the NSF/ ANSI 61 on the
NSF/ ANSI dat abase for potable water applications but
the navy has internally approved specific batches.

A second option for potable water tanks allows any 3
coat epoxy pol yam de coating system havi ng NSF/ ANSI
61 approval. The specifier nay opt to edit this

par agraph by referencing mlitary specification

M L- PRF-23236. Class 9 of this specification is
dedi cated to potable or freshwater but not seawater
tanks and has several products on the QPL listing.
By specifying Cass 9/18 an alternate high build
coating systemcan be obtained that is applied using
pl ural conmponent application equi pnent. Plura
conponent systens can typically be applied at quite
| ow tenmperatures and cure rapidly allow ng tanks to
be put into service quickly however, they require
speci al i zed equi pnment and training that nay not be
avail able fromsmall business contractors.

Perf ormance of the above M L-PRF-23236 systens is
considered simlar to the M L-DTL-24441 system

VWhen M L- PRF-23236 systens are specified the
contract should require they be applied at a mni num
as 2 coat systens and that they be applied in strict

accordance with the manufacturer's recomendati ons.
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Provide an interior coating systemconform ng to Section 09 97 13.16
| NTERI OR COATI NG OF WELDED STEEL WATER TANKS.

3.8.3 Bol t ed Tanks
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NOTE: AWM D103 Section 12 identifies coating
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systens that are applied in the nanufacturer's own
facilities. Performance and cost of the various
systens varies significantly. The specifier should
sel ect the systemthat is nost appropriate for the
specific application. Galvanized coatings are

di sal | owed when the stored water is corrosive.

d ass coatings typically provide the | ongest service
life but are only available as the manufacturer's
standard col or on both the interior and exterior of
the tank. Thernoset |iquid suspension coatings
all ow the greatest selection of exterior colors.
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The surfaces of both the interior and exterior of the tank must be coated
in accordance with [Section 12.3, Gal vani zed Coatings][Section 12.4, d ass
Coatings][ Section 12.5, Thernoset Liquid Suspensi on Coatings][ Section
12.6, Thernoset Powder Coatings] of AWM D103. Col or nust be [as

i ndi cated] [as approved]. Coating damage during transportation and
construction nust be repaired per nmanufacturer's recomendati ons.

.9 DI SI NFECTI ON

The [el evated tank] [standpipe] [reservoir] and connecting lines thereto
nmust be disinfected with chlorine before being placed in operation

.9.1 Tank
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NOTE: In areas subject to regul ations which are
nore stringent than requirenents contained i n AWM
C652, the local requirement will apply and will be
speci fi ed.

AWM C652 covers three methods for disinfection
Typically, only one method will be used for a given
storage facility disinfection, but conbinations of
the nmethods may be used. The three nethods are:

1. Chlorination of the full storage facility such
that the end of the appropriate retention period the
water will have a free chlorine residual of not I|ess
than 10 ng/L.

2. Spraying or painting of all storage facility
wat er contact surfaces with a solution of 200 ng/L
avai |l abl e chl ori ne.

3. 3. Two-step process of chlorinating the bottom
portions of the storage facility with 50 ng/L free

chlorine followed by filling to the overflow with
potabl e water to be held not | ess than a period of
24 hours.
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[After coating system has been cured, inspected, and approved cured, rinse
tank with potable water.] After flushing, the [el evated tank] [standpipe]
[reservoir] must be disinfected in accordance with [ AWM C652] [ Method 1]
[Method 2] [or] [Method 3]. After the chlorination procedure is conpleted
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and before the storage facility is placed in service, the Contracting
Oficer will collect samples of water in properly sterilized containers
for bacteriological testing fromthe full facility in accordance with
Section 5 of AWM C652. The tank will not be accepted until satisfactory
bacteri ol ogi cal results have been obtai ned.

. 9.2 Pi pi ng

The val ves and pi pi ng nust be disinfected in accordance with Section
33 11 00 WATER UTI LI TY DI STRI BUTI ON PI PI NG

-- End of Section --
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