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SECTION 23 25 00

CHEM CAL TREATMENT OF WATER FOR MECHANI CAL SYSTEMS
05/ 21
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NOTE: This guide specification covers the
requi renents for chem cal treatnent of water for
nmechani cal systens.

Adhere to UFC 1-300-02 Unified Facilities CGuide
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
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation 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)

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

PART 1 GENERAL

1.1 REFERENCES

EE R I R R S I R R I R I R S R R R R R S I R R I R R R R R R 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 (R 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
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1.

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 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

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 SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B40. 100 (2022) Pressure Gauges and Gauge
Attachments

ASTM | NTERNATI ONAL (ASTM

ASTM D596 (2001; R 2018) Standard Cuide for
Reporting Results of Analysis of Water

ASTM D1384 (2005; R 2019) Corrosion Test for Engine
Cool ants in G assware

ASTM D2688 (2015; E 2016) Standard Test Method for
Corrosivity of Water in the Absence of
Heat Transfer (Weight Loss Met hods)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NENMA 250 (2020) Encl osures for Electrical Equi prent
(1000 Vol ts Maxi mum

NEVA MG 1 (2021) Mdtors and Generators
U S. ARMY CORPS OF ENG NEERS ( USACE)

EM 200-1-13 (2016) Environmental Quality -- Mnim zing
the Ri sk of Legionellosis Associated with
Bui |l di ng Water Systens on Arny Installation

PWIB 420-49-5 (1998) Industrial Water Treatnent
Pr ocedur es

U. S. DEPARTMENT OF DEFENSE ( DOD)
UFC 3-430- 08N (2004) Central Heating Plants

2 SUBM TTALS

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: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnittal

items in the text, to reflect only the subnmttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
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or criticality, with a "G" GCenerally, other
submittal 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
to three characters to indicate the approving
authority. Codes for Arny 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 Ofice; and "PO'" for Project Ofice. Codes
following the "G typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnmittals 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 Arny projects.

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

Covernment approval is required for submttals 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 Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Water Treatnment System; ¢, [ 11
Water Analysis; ¢, |
Spare Parts
Field Instructions
Tests; ¢, [ 11
Training Course; ¢, [ 11
SD-06 Test Reports
Condenser Water QA Tests
Steam Boi |l er Water QA Tests
SD-10 Operation and Mai ntenance Data

Wat er Treatnment System
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1.3 VAl NTENANCE NMATERI AL SUBM TTALS

Submit spare parts data for each different itemof nmaterial and equi pnent
specified, after approval of the detail drawi ngs, not later than | ]
nonths prior to the date of beneficial occupancy. Include a complete |ist
of parts and supplies, with source of supply, with the data.

1.4 QUALI TY CONTRCL

1.4.1 Saf ety

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

NOTE: Catwal k, | adder and guardrail may be

required. |If so, select the applicable item and
delete the others and indicate on draw ngs the
selected item If not applicable, delete the entire

sentence within the brackets.

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

Ensure exposed noving parts, parts that produce high operating
tenmperature, parts which may be electrically energized, and parts that my
be a hazard to operating personnel are insulated, fully encl osed, guarded,
or fitted with other types of safety devices. Install safety devices so

t hat proper operation of equipnent is not inpaired. Provide [catwalk,]
[ladder,] [and guardrail] where indicated and in accordance with Section [
05 50 13 M SCELLANEQUS METAL FABRI CATIONS] [05 51 33 METAL LADDERS]

1.4.2 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. Carefully

i nvestigate the plunmbing, fire protection, electrical, structural and
finish conditions that would affect the work to be performed and arrange
such work accordingly, furnishing required offsets, fittings, and
accessories to neet such conditions.

1.5 DELI VERY, STORAGE, AND HANDLI NG

Protect all equiprment delivered and placed in storage fromthe weather,
hum dity and tenperature variations, dirt and dust, or other contam nants.

PART 2 PRCDUCTS
2.1 SYSTEM DESCRI PTI ON

2.1.1 Summary

This section covers the provisions and installation procedures necessary
for a conplete and totally functional water systen(s) chenical treatnent.
Provide and install the systemw th all necessary System Conponents,
Accessories, Piping Components, and Suppl enental Components/ Servi ces.
Mninmze to risk of Legionellosis by follow ng the guidance in EM 200-1-13.

2.1.2 Standard Products
a. Provide materials and equi prent which are standard products of a

manuf acturer regularly engaged in the manufacturing of such products,
that are of a simlar material, design and workmanshi p and t hat have
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2.

1.3

been in satisfactory comercial or industrial use for two years' prior
to bid opening.

Include in the two-year use all applications of equi pnent and
material s under simlar circunstances and of sinilar size. Ensure the
two years' experience has been satisfactorily conpleted by a product
whi ch has been sold or is offered for sale on the commercial narket

t hrough advertisenents, nanufacturer's catal ogs, or brochures.
Products having |l ess than a two-year field service record are
acceptable if a certified record of satisfactory field operation, for
not | ess than 6000 hours exclusive of the manufacturer's factory
tests, can be shown.

Al products are required to be supported by a service organization
Submit a certified list of qualified permanent service organi zations
for support of the equipnent, including their addresses and
qgqualifications. These service organizations are required to be
reasonably convenient to the equi pnent installation and able to render
sati sfactory service to the equi pment on a regul ar and energency basis
during the warranty period of the contract.

The sel ected service organi zati on provi des the chem cals required, the
concentrations required, and the water treatnment equi pnent sizes and
flow rates required. The conpany provides all chemicals required for
the [condenser] [condenser and chilled] water systens and fills the
systenms with chemicals to the | evels specified. The chenical is
required to nmeet the requirenents of this specification as well as the
recommendati ons fromthe manufacturers of the condenser and cooling
tower. Acid treatnment chemicals are not allowed to be used.

Water Anal ysis

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: A water analysis may be available fromthe

user. |If an analysis is not available, an analysis
will be performed during the design, and appropriate
data will be entered

Cooling towers with a capacity greater than 176 kW
50 tons will be provided with automatic chem ca
feed and bl ow down systens. Smaller towers will be
provided with continuously activated systens.

I ndicate the |location of the entire water treatment
system

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

Condi tions of make-up water to be supplied to the boilers, cooling towers

and
foll

chilled water systens reported in accordance with ASTM D596 are as
ows:

Date of Sanple [ 1]

Tenperature [ ] degrees C

Silica (SiO 2) [___ 1 ppm(ng/L)
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I nsol ubl e [ 1 ppm(no/L)
Iron, total (Fe) [ 1 ppm(nu/L)
Al'umi num (Al) [ 1 ppm (nmgy/L)
Cal ci um (Ca) [ 1 ppm (nmgy/L)
Magnesi um ( Mg) [ 1 ppm (ng/L)
Car bonat e (HCO 3) [ 1 ppm(nu/L)
Sul fate (SO 4) [ 1 ppm(nmgy/L)
Chloride () [ 1 ppm (nmg/L)
Nitrate (NO 3) [ 1 ppm (nmgy/L)
Turbidity [___] ntu

pH G

Resi dual Chlorine [ 1 ppm (ng/L)
Total Alkalinity [ 1 ppm (nmgy/L)
Non- Car bonat e Har dness [ 1 ppm (ny/L)
Total Hardness [ 1 ppm (ng/L)
Di ssol ved Sol i ds [ 1 ppm (ng/L)
Conductivity [ ] Mcronho/cm

2.2 EQUI PMENT
2.2.1 Nanepl at es

Provi de a nanmeplate for each nmajor conponent of equi pnent that

t he manufacturer's name, address, type or style, and catal og or seria
nunber securely attached to the item of equipnment. Provide naneplates for

a. Pump(s)
b. Punp Mtor(s)

c. Water Treatnent Controller(s)

2.2.2 El ectrical Wrk

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

NOTE: \Where notor starters for mechani cal equi prent
are provided in notor-control centers, the
references to notor starters will be del eted.
Mechani cal designer nust ensure that the electrica
designer is provided with electrical requirenents
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for chem cal feed punps.

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

Ensure all electrical equipnment, notors, notor efficiencies, and wiring
conplies with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM  Provi de
el ectrical nmotor driven equi pnent specified conplete with nmotors, notor
starters, and controls. Provide electrical characteristics and encl osure
types as shown, and unless otherw se indicated, provide all motors of 745 W
1 horsepower and above with open, drip-proof, or totally enclosed fan
cool ed encl osures, high efficiency type. Performfield wiring in
accordance with manufacturer's instructions. Each notor is required to
conformto NEMA MG 1 and be of sufficient size to drive the equi pnent at
the specified capacity w thout exceeding the nanmeplate rating of the
notor. Provide continuous duty notors with the encl osure specified.
Provide notor starters conplete with thernmal overload protection and ot her
appurt enances necessary for the motor control indicated. Furnish notors
with a magnetic across-the-line or reduced voltage type starter as
required by the manufacturer. Furnish notor starters with [ NEMA 1] [ NEMA
3R] [ NEMA [ 1] enclosures. Provide nanual or automatic control and
protective or signal devices required for the operation specified and any
control wiring required for controls and devi ces specified, but not shown.

. 2.3 Gauges

Provi de gauges that conformto ASME B40.100, Class 1, 2, or 3, Style X
Type | or IIl as required, 115 nmm 4-1/2 inches in dianeter with phenolic
or netal case.

.3 COVPONENTS
.3.1 Condenser Water Treatnment Systens

The use of chenical -treatnment products containi ng hexaval ent chrom um (Cr)
is prohibited. Treat the water to be used in the condenser water systens
to maintain the conditions recormmended by this specification as well as

t he recommendati ons fromthe manufacturers of the condenser and evaporat or
coils. Chemicals are required to neet all required federal, state, and

| ocal environnental regulations for the treatnent of condenser-side heat
exchangers, cooling towers and direct discharge to the sanitary sewer.

Provi si ons should be made to effectively dose, nmonitor and control a water
treatment programto include (1) inhibitor and biocide injection (2) water
sanmpling, (3) corrosion coupon sanpling, and (4) effective bleed and
control points.

.3.1.1 Condenser Water Limts

Meet the followi ng condenser water limts, unless dictated differently by
the cooling tower or chiller manufacturer's reconmendati ons:

Treat ment type Phosphonat e/ Pol yner
Puckori us | ndex 4 mnimum
Langel i er | ndex 4 maxi mum
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Total Dissolved Solids 5000 ppm maxi num

Cal ci um Har dness 1200 ppm maxi mum
Silica 150 ppm nmaxi mum
pH 7.5 - 8.5

For treated condenser/cooling tower water, mninze bl owdown until the
first of one of the top 5 linmits is reached. Specific requirenents for
treatment chemicals and levels are |isted bel ow in paragraphs dealing with
snal |l and | arge systens.

.3.1.2 d ycol Sol ution

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: |If freeze protection for condenser water is
not required or addressed using a different nethod,
thi s paragraph should be deleted. Wen a glyco
systemis used, the size of the HVAC systems shoul d
be corrected due to changes in specific heat and
viscosity. ASHRAE s "HVAC systens and Equi pnent
Handbook" shoul d be consulted for the appropriate
cal cul ati on procedures. Ethylene glycol should be
used for HVAC systens. However, if the heat
transfer nedia has the possibility of mixing with a
pot abl e water system propyl ene glycol should be
used. The required concentration should be entered
based upon the antici pated anbient or operating

t enper at ure.

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

Coordi nate m ni mum gl ycol concentration with manufacturer to avoid
corrosion inhibitor degradation. Test the glycol in accordance with
ASTM D1384 with less than 0.013 mr 0.5 mils penetration per year for al
systemnetals. Provide glycol that contains corrosion inhibitors.
Silicate based inhibitors are not acceptable. Ensure the solution is
conpatible with punp seals, other elenments of the system and water
treatment chemicals used within the system

.3.1.3 Chemical Treatnment for Small Systens

For cooling systems with a capacity of 175.8 kW 50 tons or |ess, provide
the follow ng chenmical treatment. For corrosion control provide 6.8 to
9.1 kg 15 to 20 pounds pol yphosphate in nylon nesh bag in cooling tower
sunp. |f biocide is needed, use either

1- br ono- 3- chl or 0- 5. 5- di net hyl hydant oi n or gl uteral dehyde as recomended by
manuf act urer.

.3.1.4 Chemical Treatment for Large Systens

For cooling systems with capacities greater than 175.8 kW 50 tons provide
one of the three followi ng chemcal treatnents with the linmts indicated
The zinc and nolybdate in the last two treatnments help to neet the nmaxi mum
corrosion requirenents in waters that tend to be nore corrosive. Mintain
bi oci des to control bacteria bel ow 10,000 col ony form ng units per
mlliliter.
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a. Phosphonate Type Treat nent
Phosphat e 3-5 ppm
Pol yrer 3-4 ppm
TT 1-2 ppm
Bi oci des as required

b. Zinc-Phosphonate Type Treat nent
Phosphat e 3-5 ppm
Pol yrer 3-4 ppm
Zi nc 1-2 ppm
TT 1-2 ppm
Bi oci des as required

C. Zinc-Mlybdate Type Treat nment
Phosphat e 3-5 ppm
Pol yrer 3-4 ppm
Mol ybdat e 10-15 ppm
Zi nc 2-3 ppm
TT 1-2 ppm
Bi oci des as required

2.3.1.4.1 CGeneral Requirenents

Provide a water treatnment systen capable of automatically feeding

chemi cal s and bl eeding the systemto prevent corrosion, scale, and

bi ol ogi cal formations. Submit [6] [ ] conplete copies, at least 5
weeks prior to the purchase of the water treatnent system of the proposed
wat er treatnent plan including a layout; control schenme; a list of

exi sting make-up water chem stry, including the itens |isted in paragraph
Water Analysis; a list of treatnent chem cals to be added; the proportion
of chemicals to be added; the final treated water control levels; and a
description of health, safety and environnental concerns for handling the
chem cal s plus any special ventilation requirenents. Automatic chemica
feed systens automatically feed chenicals into the condenser water based
on makeup water rate. Use electrical signals froma water neter on the
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makeup water line to control the output of chemical feed punmps. Set the
systeminitially nanually based on the water analysis of the nake-up
water. Submit [6] [ ] conpl ete copies of operating and mmi nt enance
manual s for the step-by-step water treatnment procedures. Include in the
manual s all testing procedures used in determ ning water quality.

2.3.1.4.2 Chemi cal Feed Punps and Tanks

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: The required maxi mum punp flow rate will be
shown on the drawings. The flowrate will depend
upon t he makeup water flow rate, the chenica
conposition of the makeup water and the
concentration of the chem cal supplied. A water
treat ment conpany shoul d be consulted for
determ ni ng the proper maxi mum punp fl ow rate.

A water treatnent company will be consulted to
determ ne the nunber of tanks required and nust be
shown on plans. The nunber will depend on the size
of the boiler, makeup water flow rate, and nakeup
wat er conposition. A potable water line will be
provi ded near the tanks for the m xing of chemicals.

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

a. Furnish chenical feed punps and tanks as a package with the punps
nmount ed on and pi ping connected to the tank. Furnish chenical feed
punps of the positive displacenment diaphragmtype. Furnish all punp
cylinders, plungers, ball check val ves, and check val ve bodi es nmade of
corrosion resistant naterials suitable for the chemicals being
punped. Ensure the cylinders of the provided punps are repl aceabl e
for increased or reduced pressure or capacity ranges.

b. Provide punps with a flow rate adjustable fromO to 100 percent while
in operation. The volunetric accuracy of the punps is required to be
wi thin one percent over the range indicated. Ensure punp capacities
are adj ustable by positioning crank pin with mcroneter setscrews.
Divide stroke length scale in percentage graduati ons engraved on
scale. Ensure the discharge pressure of punps is not less than 1.5
times the line pressure at the point of connection. Provide the punps
with a pressure relief valve and a check valve nounted in the punp
di scharge. Control the punp by an external controller/tinmer receiving
signals fromthe nmakeup water neter.

c. Provide drive motors rated at 110 volt, single phase w th drip-proof
encl osures. Provide two chenical tanks constructed of [materials
conpatible with the chemcals to be stored in the tank] [high density
pol yet hyl ene] [stainless steel] [fiber reinforced plastic] with a
hi nged cover and mounted on | egs. Ensure tanks have filling and drain
connections and gauge gl asses. Furnish each tank with one punp,
nmount ed and piped with pipe materials and fittings suitable for
wor ki ng pressure and conpatible with the chemicals in the tank it is
in contact with, with suction strainer and stainless steel screen, and
with 13 nr 1/2 inch relief valve with steel body and stainless stee
trim Provide a tank bottomthat is dished concave to a radi us equa
to the dianeter of the tank. Provide notor-driven agitator. Size the
tanks to have sufficient capacity to require recharging only once per
[7] [14] [21] [ ] days during normal operation
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2.3.1.4.3 Chemical Injection Assenbly

Provide an injection assenmbly at each chemi cal feed point. Locate the
i njection assenbly downstream of recircul ati ng punps and upstream of the

condenser. Construct the injection assenblies of stainless steel. Locate
t he di scharge of the assenblies in the condenser water piping as
recommended by the manufacturer. Include with each assenbly a shutoff

val ve and check valve at the point of entrance into the condenser water
l'ine.

.3.1.4.4 Wat er Meter

Provide water neters with an electric contacting register and renote
accunul ative counter. Install the neter within the nmake-up water line, as
i ndi cat ed.

.3.1.4.5 Ti mers

Provide tiners which are of the autonatic reset, adjustable type, and are
electrically operated. Ensure the tinmers are designed to work with the
contacting head water neters. Include the water neter cable with the
timer. Ensure tiners control operation of the chem cal feed punps and are
suitable for a 120 volt current. Locate the timers within the water
treatment control panel

.3.1.4.6 Bl eed (Bl owdown) Line

Control the flow through the bleed line by a conductivity nmeter and probe
installed to neasure the conductivity of the condenser water. Provide a
hi gh and | ow set point on the conductivity meter above which the neter
opens a solenoid valve on the bleed Iine. Locate the bleed |Iine
attachrment to the condenser water piping downstream of the recirculating
punps and upstream of the chem cal injection point. Extend the bleed |ine
to the nearest drain for continuous di scharge.

.3.1.4.7 Control Pane

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

NOTE: The MAN- OFF- AUTO switch shoul d be del eted for
continuously fed systens. In areas where a pane
could cone in contact with the water treatnent

chem cal, choose the stainless steel construction

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 NEMA 12 control panel enclosure suitable for surface nmounting.
Construct the panel of [stainless steel] [coated steel] with a hinged door
and lock. Include a |am nated plastic naneplate identifying each of the
foll owi ng functions:

(1) Main power switch and indicating |ight

(2) MAN OFF- AUTO sel ector switch

(3) Indicating |lanp for bleed-off valve

(4) Indicating |lanp for each chem cal feed punp
(5) Set point reading for each tiner

.3.1.4.8 Chemi cal Pi ping

Construct the piping and fittings of [schedul e 80 PVC] [stainless steel]
suitable for the water treatnment chemicals.
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.3.1.4.9 Sequence of Operation

Add chemi cal s based upon sensing the nake-up water flow rate and
activating appropriate tiners. Provide a separate timer for each
chemical. Control the bl ow down based upon the conductivity of the
condenser water. Control the injection of the chemical required for
bi ol ogi cal control nmanually set for proper chem cal feed. The water
treatment conpany is required to determ ne and set a tinmer set points,
bl ow down rates, and chenical punp flow rates.

.3.1.4.10 Test Kits

Provi de one test kit of each type required to determne the water quality
as outlined within the operation and mai nt enance manual s.

3.2 Chilled Water System

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

NOTE: The services of a conpany regul arly engaged
in water treatnment for nechanical systens to treat a
chilled water systemshould only be required if the
makeup water available is of very poor quality.

For dual tenperature systens (chilled and heated
wat er), coordinate the conpatibility of the separate

wat er treatnent systens.
B R R R

Provide a [7.57] [18.92] | 1] L[2] [5] [ ] gallon shot feeder on
the chilled water piping as indicated. Furnish the feeder with an air
vent, gauge gl ass, funnel, valves, fittings, and piping.

.3.2.1 Requi renents for dycol Solution

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: |If freeze protection for chilled water is not
required, this paragraph should be deleted. Wen a
gl ycol systemis used, the size of the HVAC systens
shoul d be corrected due to changes in specific heat
and viscosity. ASHRAE s "HVAC systens and Equi pnent
Handbook" shoul d be consulted for the appropriate
cal cul ati on procedures. Ethylene glycol should be
used for HVAC systens. However, if the heat
transfer nedia has the possibility of mixing with a
pot abl e water system propylene glycol should be
used. The required concentration should be entered
based upon the anticipated anbient or operating
tenperature. Consult with a water treatnent conpany
to determine the exact treatment levels for chilled

wat er treatnent.
B R R

Coordi nate mni num [ ethyl ene] [ propyl ene] glycol concentration with

manuf acturer to avoid corrosion inhibitor degradation. Test the glycol in
accordance with ASTM D1384 with less than 0.013 mr 0.5 nils penetration
per year for all systemnetals. Ensure the glycol contains corrosion
inhibitors. Silicate based inhibitors are not acceptable. Ensure the
solution is conpatible with punp seals, other elements of the system and

SECTION 23 25 00 Page 15



wat er treatnent chemicals used within the system
2.3.2.2 Chilled Water Treatnment

Treat chilled water with either a borax/nitrite type treatnent or a
nol ybdate type treatnent. Both types of treatnent are acceptable for use

with glycol. Maintain borax/nitrite treatnent at the linmts of |
ppmnitrite, [ ] ppm copper corrosion inhibitor (TT or MBT), and pH of
8.5to0 9.5. Miintain nolybdate treatment at the limts of [ ] ppm

nol ybdate, | ] ppm copper corrosion inhibitor (TT or MBT), and pH of
8.0 to 9.0.

2.3.2.3 Dual Tenperature Systemns

Dual hot/chilled water systens that are treated with borax/nitrite are
also to be treated with a biocide.

2.3.2.4 Chilled Water Test Kits

Provi de one test kit of each type required to determine the water quality
as outlined within the operation and mai nt enance nmanuals (e.g. pH and
nitrite or nol ybdate).

2.3.3 Low and Medi um Tenperature Hot Water Boilers and Heat Exchangers

Low and nedi um tenperature hot water boilers are defined as those
operating below 177 degrees C 350 degrees F, (122 degrees C 250 degrees F
for Low Tenperature).

2.3.3.1 Chem cal Feeder

Provide a [7.57] [18.92] | 1] L[2] [5] [ ] gallon shot feeder on
the hot water piping as indicated. Base the size and capacity of feeder
upon | ocal requirenents and water analysis. Furnish the feeder with an
air vent, gauge glass, funnel, valves, fittings, and piping.

2.3.3.2 Wat er Softeni ng System

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: The makeup water analysis and the boiler
manuf acturer's recomended feed water conditions
will be used to deternmine the need for a water
softener. Softening of nakeup water for hot water
boilers is required if the makeup water hardness is
above 200 ppmor the makeup rate is above 1 percent.

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

Provide a water softening systemas specified in Section 22 31 00 WATER
SOFTENERS, CATI ON- EXCHANGE ( SODI UM CYCLE)

2.3.3.3 Low and Medi um Tenperature Hot Water Treatnent

Treat hot water with either a borax/nitrite type treatnment or a nol ybdate
type treatnment. Both types of treatnent are acceptable to use with

glycol. Mintain borax/nitrite treatment at the linmts of 600 to 1000 ppm
nitrite, 40 - 50 ppm copper corrosion inhibitor (TT or MBT) and pH of 8.5
to 9.5. Mintain nolybdate treatnment at the limts of 100 to 125 ppm

nol ybdate, 40 - 50 ppm copper corrosion inhibitor (TT or MBT) and pH of
8.0 to 9.0.
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2.3.3.4 Dual Tenperature Systemns

Dual hot/chilled water systens treated with borax/nitrite are required to
also be treated with a biocide.

2.3.3.5 Test Kit Requirenents

Provi de one test kit of each type required to determ ne the water quality
as outlined within the operation and mai nt enance nmanuals (e.g. pH and
nitrite or nol ybdate).

2.3. 4 Hi gh Tenperature Hot Water Boilers

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

Hi gh Tenperature Hot Water Boilers are defined as

t hose operating above 177 degrees C 350 deg F. The
chemical treatnment requires nore attention (daily),
t he makeup water requires softening and the
chemicals and limts differ fromthe | ow and medi um
tenmperature hot water boilers.

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

2.3.4.1 Chem cal Feeder Unit

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

NOTE: The required maxi mum punp flow rate will be
shown on the drawings. The flow rate will depend
upon t he makeup water flow rate, the chemnica
conposition of the makeup water and the
concentration of the chem cal supplied. A water
treat ment conpany shoul d be consulted for

determ ning the proper nmaxi mum punp fl ow rate.

A company regul arly engaged in water treatnent for
nmechani cal systens will be consulted to deterni ne

t he nunber of tanks required to be shown on the
drawi ngs. The nunber will depend on the size of the
boil er, makeup water flow rate, and nakeup water
conposition. A potable water line will be provided
near the tanks for the m xing of chem cals.

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

Provide a feeder unit for each boiler. Ensure chem cal feeder provided is
aut omati c proportioning, shot type, or punp type. Provide al
appurtenances necessary to ensure the systemperforns in conpliance with
the requirenents outlined herein. Base the size and capacity of feeder
upon | ocal requirenents and water analysis.

2.3.4.2 Punps and Tanks

a. Furnish chenical feed punps and tanks as a package with the punps
nmount ed on and pi ping connected to the tank. The chemical feed punps
are required to be positive displacenment di aphragmtype. Furnish the
punp cylinders, plungers, ball check val ves, and check val ve bodi es
fabricated fromcorrosion resistant naterials suitable for the
chemi cal s being punped. Ensure cylinders used are replaceable for
i ncreased or reduced pressure or capacity ranges.
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b. Provide for a flowrate of the punps that is adjustable fromO to 100
percent while in operation. Ensure volunetric accuracy of the punps
is within one percent over the range indicated. Ensure punp
capacities are adjustable by positioning crank pin with m cromneter
setscrews. Divide stroke length scale in percentage graduations
engraved on scale. Ensure the discharge pressure of punps is not |ess
than 1.5 tines the line pressure at the point of connection. Design
the punps to feed the chemical solutions into the HTWreturn line to
the systemcirculating punps with a capacity to feed a maxi mum of
[5.3] [ ] m/second [5] [ ] gph. Provide the punps with a
pressure relief valve and a check valve nmounted in the punp
di scharge. Control the punps by an external controller/tiner
receiving signals fromthe makeup water neter.

c. Provide drive motors that are 110 volt, single phase and have
dri p-proof enclosures. Provide the tanks constructed of [materials
conpatible with the chemcals to be stored in the tank] [high density
pol yet hyl ene] [stainless steel] [fiber reinforced plastic] with a
hi nged cover and mounted on | egs. Ensure tanks have both filling and
drai n connections and gauge glass. Furnish each tank with one punp,
nmount ed and piped with black iron pipe and fittings suitable for
wor ki ng pressures and conpatible with the chemicals in the tank it is
in contact with, with suction strainer and stainless steel screen, and
with 13 nr 1/2 inch relief valve with steel body and stainless stee
trim Provide tank with a dished concave bottomto a radius equal to
the dianeter of the tank. Provide units suitable for phosphate,
caustic feed and sulfite feeding. Provide sulfite tank with a
floating cover to conmpletely cover the surface of the solution.
Include a motor-driven agitator. Size tanks to have sufficient
capacity to require recharging only once per [7] [14] [21] [ ]
days during nornmal operation

d. For auto proportioning systems, provide controllers designed to be
used with selected systemspecifically for the purpose of injecting
chemicals into boiler systens.

e. Munt system conponents on netal buses or supports instead of nounting
directly to the floor.

2.3.4.3 Wat er Softening System

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

NOTE: The nmamkeup water analysis and the boiler
manuf acturer’'s reconmended feed water conditions
will be used to determ ne the need for a water

softener. Hardness must be mmintai ned bel ow 2 ppm
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

Provi de water softening systemas specified in Section 22 31 00 WATER
SOFTENERS, CATI ON- EXCHANGE ( SODI UM CYCLE)

2.3.4.4 Treated Water Lints
Consult with the boiler manufacturer for the determ nation of the boiler
wat er chemi cal conposition limts. Provide for the follow ng

recirculating hot water chemical limts unless dictated differently by the
boi |l er manufacturer's recomendati ons:
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2.

pH 9.3-9.9

Sulfite 30-60 ppm

Har dness Less than 2.0 ppm

3.5 Test Kit

Provi de one test kit of each type required to determne the water quality
as outlined within the operation and mai nt enance nmanuals (e.g. pH
hardness and sulfite).

3.6 St eam Boi |l er Water Treat nent

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

NOTE: The chemical piping will be indicated on the
drawing. Piping for feeding sulfite will be
connected to the storage section of the deaerator or
feedwater heater or to the feedwater line. Piping
for other treatment chemicals will be connected to
the boiler drum The chemical shot feeder will not
be required for |arger steam boilers.

If steamis used for cooking or hum dification, a
separ ate heat exchanger will be required due to
environnental constraints with the use of am nes (AR
420-49, 6-5b).

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

Provide a water treatnment system capable of feeding chem cals and bl owdown
of the systemto prevent corrosion and scale within the boiler and piping
di stribution system Treat the water to maintain the conditions
recommended by the boiler nmanufacturer or UFC 3-430-08N (Central Heating
Pl ants) and PWIB 420-49-5 (I ndustrial Water Treatnent Procedures).

Provi de chemicals that neet all required federal, state, and | oca
environnental regulations for the treatnment of boilers and di scharge to
the sanitary sewer. Engage the services of a conpany regularly engaged in
the treatnent of boilers to determ ne the correct concentrations required
for water treatnment. The conpany is required to nmmintain the chenica
treatment and provide all chemicals required for a period of 1 year from

t he date of occupancy. Do not use film ng am nes, hydrazi ne and

chelants. Ensure the water treatnent chemicals remain stable throughout
the operating tenperature range of the systemand are conpatible with punp
seal s and other elenents of the system

.3.6.1 Boiler Water Limts

Provide for boiler water limts as follows unless dictated differently by
t he boil er manufacturer's recomrendati ons:

Causticity (OH) 20-200 ppm

Total Alkalinity (CaCC) 200- 800 ppm
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Phosphat e (PO4) 30-60 ppm

Pol ymer (di spersant) or Tannin 5-10 ppm or nedi um col or, respectively
Di ssol ved Solids (water tube boilers) 3000- 3500 ppm

Di ssol ved Solids (fire tube boilers) 3500- 5000 ppm

Suspended Sol i ds

15 ppm Maxi mum

Sodi um Sul fite

20-40 ppm

Silica

Less than 200 ppm

Di ssol ved Oxygen

Less than 7 ppb

Iron Less than 10 ppm

pH ( Condensat e) 7.5 - 8

Conductivity (Condensate) Less than 35 m cronhos
Har dness (Condensate and makeup) Less than 2 ppm

The above limts apply to boilers operating above 100 kPa 15 psi up 2070
kPa 300 psi. Above 2070 kPa 300 psi these limts decrease. Use ABMA or
chem cal vendor reconmended |imts above 2070 kPa 300 psi.

2.3.6.2 Wat er Softening System

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: The makeup water analysis and the boiler
manuf acturer’'s reconmended feed water conditions
will be used to deternmine the need for a water

sof t ener.

Ceneral ly, all boilers operating above

100 kPa 15 psi require softened water.

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 the water softening systemas specified in Section 22 31 00 WATER
SOFTENERS, CATI ON- EXCHANGE ( SODI UM CYCLE) .

2.3.6.3 Boi l er Water Treatnent System

Provi de water treatnment system capable of automatically feeding chemcals
to prevent corrosion and scale within the boiler and condensate system
Ensure automatic chemi cal feed systens feed chenmicals into the boiler

based on makeup wat er

rate. Use electrical signals froma water neter on

t he makeup water line to control the output of chem cal feed punps.

2.3.6.4 St eam Boi | er

Chemi cal Feed Punps and Tanks

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

NOTE: The required maxi mum punp flow rate will be
shown on the drawings. The flow rate will depend
upon t he makeup water flow rate, the chemi cal
conposition of the makeup water and the
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concentration of the chem cal supplied. A water
treat ment conpany shoul d be consulted for
determ ning the proper maxi mum punp fl ow rate.

A company regul arly engaged in water treatnent for
nmechani cal systens will be consulted to deterni ne

t he nunber of tanks required to be shown on the
drawi ngs. The nunber will depend on the size of the
boil er, makeup water flow rate, and nakeup water
conposition. A potable water line will be provided
near the tanks for the m xing of chem cals.

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

a. Furnish chenical feed punps and tanks as a package with the punps
nmount ed on and pi ping connected to the tank. Use chemical feed punps
that are positive displacenment diaphragmtype. Ensure the punp
cylinders, plungers, ball check val ves, and check val ve bodies are
fabricated of corrosion resistant naterials suitable for the chenicals
bei ng punped. Ensure cylinders are replaceable for increased or
reduced pressure or capacity ranges. Ensure the flow rate of the
punps is adjustable fromO to 100 percent while in operation. Ensure
vol unmetric accuracy of the punps is within one percent over the range
i ndi cated. Punp capacities are required to be adjustable by
positioning crank pin with mcronmeter setscrews. Divide stroke |length
scal e in percentage graduations engraved on scal e.

b. Ensure the discharge pressure of punps is not less than 1.5 tinmes the
line pressure at the point of connection. Provide punps with a
pressure relief valve and a check valve nmounted in the punp
di scharge. Control the punps by an external controller/tiner
receiving signals fromthe makeup water neter.

c. Provide drive motors rated for 110 volt, single phase and are equi pped
wi th drip-proof enclosures. Provide tanks constructed of [materials
conpatible with the chemcals to be stored in the tank] [high density
pol yet hyl ene] [stainless steel] [fiber reinforced plastic] with a
hi nged cover and mounted on | egs. Ensure tanks have filling and drain
connections and gauge glass. Furnish each tank with one punp, nounted
and piped with pipe and fittings suitable for working pressures and
conpatible with the chemcals in the tank it is in contact with, with
suction strainer and stainless steel screen, and with 13 mr 1/2 inch
relief valve with steel body and stainless steel trim Shape tank
bottomto be dished concave to a radius equal to the dianmeter of the
tank. Ensure the tank for sodiumsulfite is equipped with a floating
cover to mnimze contact with air. Provide a notor-driven agitator
Size the tanks to have sufficient capacity to require recharging only
once per [7] [214] [21] [ ] days during normal operation

2.3.6.5 Steam Boi l er Chemical Injection Assenblies

Provi de an injection assenbly at each chem cal injection point |ocated
al ong the boiler piping as indicated. Provide injection assenblies that
are constructed of stainless steel. Extend the discharge of the
assenblies to the centerline of the piping. Include a shutoff valve and
check valve with each assenbly at the point of entrance into the water
l'ine.
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2.3.6.6 St eam Boi | er Water Meter

Provide the water neter with an electric contacting register and renote
accunul ative counter. Install the neter within the makeup water line, as
i ndi cat ed.

.3.6.7 Steam Boi l er Tinmers

Provide tiners that are automatic reset, adjustable type, and electrically
operated. Design tiners to work with the contacting head water neters.
Include the water neter cable with the timer. Ensure timers contro
operation of the chenical feed punps. Ensure tiners are suitable for a 120
volt current. Use tiners to control the electrical signals fromthe water
neters to the chemcal feed punps.

.3.6.8 Steam Boi |l er Control Pane

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: The MAN- OFF- AUTO switch shoul d be deleted for
continuously fed systens.

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 control panel constructed of a NEMA 12, single door, wall-nounted
box conforming with NEVA 250. Ensure the panel is constructed of [coated
steel] [stainless steel] with a hinged door and | ock. Ensure the pane
contains, as a mnimm the follow ng functions identified with a

| am nat ed pl astic nanepl at e:

Mai n power switch and indicating |ight

MAN- OFF- AUTO sel ector switch

Indicating |anp for each chemical feed punp
Indicating lanp for the water softener

OO0 TOD

2.3.6.9 Boi | er Bl owdown

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: Typically, automatic bl owdown will be
econom cal for boilers with capacities greater than
2.9 M4 10, 000, 000 Btuh

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

Provide the boiler with [continuous bl owdown] [automatic bl owdown based
upon conductivity or boiler load]. Provide a bottom bl owdown connecti on
and valve to allow renoval of solids and water fromthe bottom of the
boi |l er.

2.3.6.10 Boi | er Chem cal Piping

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

NOTE: |If steel piping is selected, an interior
coating may be required dependi ng upon the chenicals
used.

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

Fabricate the piping and fittings of [steel] [stainless steel].

2.3.6.11 Boil er Test Kits

Provi de one test kit of each type required to determ ne the water quality
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as outlined in paragraph Boiler Water Limts above and within the
operation and mai ntenance nanual s.

2.3.7 Suppl emrent al Conponent s/ Ser vi ces

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

NOTE: Al drain and nakeup water piping should be
i ndi cated on the draw ngs.

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 drain and makeup water piping conplies with the requirenents of
Section 22 00 00 PLUMBI NG GENERAL PURPCSE. Connect drains to sanitary
sewer systens by neans of an indirect waste connection

PART 3 EXECUTI ON
3.1 EXAM NATI ON

After becoming famliar with all details of the work, verify al
di mrensions in the field, and advise the Contracting O ficer of any
di screpancy, before perform ng any work.

3.2 | NSTALLATI ON

Provide all chem cals, equipnent and | abor necessary to bring all system
waters in confornance with the specified requirements. Performall work
in accordance with the manufacturer's published diagrans, reconmendations,
and equi pnent warranty requirenents.

3.2.1 Pi pi ng

Fabricate all connections between dissinilar netals using dielectric
uni ons.

3.3 FI ELD QUALI TY CONTRCL
3.3.1 Test s

If the waters of the nechanical systens are not in conformance with the
specified requirenments or in accordance with manufacturer's
recomendati ons, the contractor is required to direct the water treatnment
conpany to take corrective action to achieve conpliance. Performdaily
operational tests in the directed frequencies to maintain required control
to prevent corrosion, scaling and danmage to equi pnment during operation
Submit test schedules, at |east 2 weeks prior to the start of rel ated
testing, for the condenser/chilled/ boiler/condensate/feedwater water
quality tests. ldentify the date, time, frequency and collection |ocation
for each test within the schedul es.

3.3.2 Condenser Water Quality Tests
3.3.2.1 Smal | Systenms (weekly)

Once a week, for cooling systens with a capacity of 175.8 kW 50 tons or
| ess, ensuring the following itens are recorded.

pH [ 1]
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Total Alkalinity (as CaCOB) [ 1 ppm (nmy/L)

Conductivity ] mcronmho/cm

[

3.3.2.2 Tests for Large Systens (daily)

Daily, for cooling systens with a capacity larger than 175.8 kW 50 tons,
ensuring the following itens are recorded.

pH G

Total Alkalinity (as CaCOB) [ 1 ppm (ny/L)
Conductivity [_____] micromho/cm
Phosphat e [___ 1 ppm(ng/L)
Zinc, if used (Zn) [ 1 ppm(nu/L)
Mol ybdate, if used (M) [ 1 ppm (nmg/L)

3.3.3 Chilled Water Testing (nonthly)

Performthe following tests on chilled water on a nonthly basis.

pH (1]
Nitrite or Ml ybdate [ 1 ppm(ng/L)
Conductivity [ ] mcronho/cm

3.3.4 Hot Water Boiler Water Quality Testing
3.3.4.1 Low and Medi um Tenperature Systens (nonthly)

Conpl ete and record nonthly testing for the foll owi ng paraneters.

pH [ 1

Nitrite or Mlybdate [ 1 ppm(moy/L)

3.3.4.2 Hi gh Tenperature Hot Water Systens (daily)

Conpl ete and record daily testing for the follow ng paraneters.

pH [ 1
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Sulfite [___ 1 ppm(ng/L)

Har dness [___ 1 ppm(ng/L)

3.3.5 Steam Boi |l er Water Testing
3.3.5.1 Smal | St eam Syst ens

The type of treatnent required for small steam systens (below 0.25 MM 25 hp
) varies greatly depending on |ocal water and system conditions. Base the
determ nation of the type of treatnent and frequency of testing on the
recomendati ons of by the water treatment chem cal vendor

3.3.5.2 Medi um St eam Systens (tw ce weekly)
Record the following itens twice a week for steam boil er systens operating

between 0.25 MM 25 hp and 1 MM 100 hp and utilize data for operation
pur poses.

pH ]

P Alkalinity (as CaCOB) [ 1 ppm (nu/L)
Total Dissol ved Solids [ 1 ppm (nmu/L)
Phosphat e (PO4) [ 1 ppm (mg/L)
Sulfite (NaSQB) [ 1 ppm (nmg/L)

3.3.5.3 Large Steam Systens (daily)

Record the following itenms daily for steam boil er systenms operating above
100 kPa 15 psi and 1 MA 100 hp and utilize data for operational purposes.

Sulfite (NaSQB) [ 1 ppm (nmg/L)

P Alkalinity (as CaCOB) [ 1 ppm (nmg/L)
Conductivity [ ] mcronho/cm
Neutral i zed Conductivity [ ] mcronho/cm
Total Dissolved Solids [ 1 ppm (ny/L)
Phosphate (PO4) [ 1 ppm (nmg/L)
Condensate pH [ 1]

Condensat e Conductivity [ ] mcronho/cm
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3.

Condensat e Hardness (as CaCB) [ 1 ppm(ng/L)

Makeup Water Hardness (as CaCB) [ 1 ppm(ng/L)

3.6 Qual ity Assurance Testing

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

NOTE: It is important to require Quality Assurance
(QA) testing performed by an i ndependent industria
wat er treatnent |aboratory/consultant to sustain
good water chem stry control. Systens w thout good
chem stry control wll experience higher equi pnent
repl acenent costs, energy and operating costs,

hi gher water usage, nore plant shutdowns, higher and

decreased safety.
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

Conduct QA testing periodically by an independent water treatnent
| ab/ consultant to verify to managers that the mechanical and water
treatment systens are being nmmintained properly. Provide the QA
eval uation reports to the government COR

.3.6.1 Condenser Water QA Tests

Submit test reports in bound 216 by 279 mr 8-1/2 by 11 inch bookl ets.
Wthin the reports, identify the chem cal conposition of the condenser
water. Also include in the reports a conparison of the manufacturer's or
chem cal vendor's recomended operating conditions for the cooling tower
and condenser in relation to the actual condition of the condenser water
Docurent any required corrective actions undertaken within the report.

a. For cooling systens with a capacity of 175.8 kW 50 ton or less, the
performfollow ng tests

Presence of scal e/ corrosion [

Pol yphosphat e [ 1 ppm (ny/L)
Bi oci de [ 1 ppm (mgy/L)
pH ]

Total Alkalinity (as CaC®) [ 1 ppm(ng/L)
Cal ci um Har dness (as CaCOB) [ 1 ppm(nu/L)
Conductivity [___ ] micronho/cm
Witten eval uati on sumary

b. For cooling systens with capacities greater than 175.8 kW 50 ton),
anal yze the condenser water a m ni mum of once a nonth for a period of
one year by the water treatment conpany. Ensure the analysis includes
the following information recorded in accordance with ASTM D596.
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Date of Sanple

P

Tenperatures (before & after condenser) [ ] & ] degrees C
pH G

Silica (SiQ) [ 1 ppm (mo/L)
Iron (total, as Fe(2)Q(3)) [ 1 ppm(ny/L)
Copper (CQu) [___1 ppm (mo/L)
Cal ci um Har dness( CaCCB) [ 1 ppm(my/L)
Total Hardness (as CaCCB) [ 1 ppm(moy/L)
Chloride (d) [ 1 ppm(nmg/L)
Total Alkalinity (as CaC®) [ 1 ppm(ng/L)
Conductivity [ ] mcronho/cm
Total Dissolved Solids [ 1 ppm (ny/L)
Phosphonate (as PO4) [ 1 ppm(nu/L)
Zinc (if used) (Zn) [___ 1 ppm(my/L)
Mol ybdate (if used) (M) [ 1 ppm (nmg/L)
Tolyltriazole (TT) [ 1 ppm(nu/L)
Bi oci de [ 1 ppm(mgy/L)

Bacteri a col ony count

G

col oni es/ nL

Makeup water pH [____1 ppm(no/L)
Makeup water |ron [ 1 ppm(nu/L)
Makeup water Silica [ 1 ppm(nu/L)
Makeup wat er Cal ci um Har dness [ 1 ppm(ng/L)
Makeup water Total Hardness [ 1 ppm(ng/L)
Makeup water Total Alkalinity [ 1 ppm(ng/L)
Makeup water Chloride (d) [____ 1 ppm(nu/L)
Makeup wat er Conductivity [ ] mcronho/cm

Witten eval uati on sumary
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3.3.6.2 Chilled Water Quality Assurance Testing (quarterly)

Performthe following tests quarterly on chilled water

pH G

Nitrite or Mlybdate [ 1 ppm(my/L)
Conductivity [ ] mcronho/cm
Iron (total, as Fe(2)Q(3)) [ 1 ppm(nu/L)
Witten eval uati on sumary

3.3.6.3 Hot Water Boiler Water Quality Assurance Testing

a. Complete quarterly testing of Low and Medi um Tenperature Systens and
record the follow ng paraneters.

pH [
Nitrite or Mlybdate [ 1 ppm(moy/L)
Iron (total, as Fe(2)Q(3)) [___ 1 ppm(nmy/L)

Witten eval uati on sumary

b. Have an i ndependent consultant anal yze the hot water boiler water once
a nonth for a period of 1 year. Include the follow ng information
recorded in accordance with ASTM D596 in the nonthly report.

pH (]

Sulfite (Na2SCB) [ 1 ppm (nmg/L)
Har dness(as CaCOB) [ 1 ppm (nu/L)
Iron (total, as Fe(2)Q(3)) [ 1 ppm (nu/L)
Witten eval uation summary

3.3.6.4 Steam Boi |l er Water QA Tests

Submit the water quality test report identifying the chem cal conposition
of the boiler, feedwater and condensate water. Include in the report a
conparison of the condition of the boiler water with the manufacturer's or
chemi cal vendor's recomended conditions. Docunment any required
corrective action within the report.

a. Small and Medium Steam Boil er Systens (quarterly)are systens operating
between 0.25 MM 25 hp and 1 MM 100 hp. Performthe followi ng tests
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quarterly.

pH ]

Sulfite, if used, (NaSCB) [ 1 ppm(ng/L)
P Alkalinity (as CaCOB) [ 1 ppm (nmg/L)
Total Dissolved Solids [ 1 ppm(nu/L)
Phosphate, if used, (PO%) [___ 1 ppm(my/L)
Pol ymer, if used [ 1 ppm(nu/L)
Iron (total, as Fe(2)Q(3)) [ 1 ppm(nu/L)
Condensate pH [ 1]

Condensat e Conductivity [ ] mcronho/cm
Condensat e Hardness (as CaCB) [ 1 ppm(ng/L)
Condensate Iron (total, as Fe(2)Q(3)) [ 1 ppm(ng/L)
Makeup WAt er Hardness (as CaCB) [ 1 ppm(ng/L)
Witten eval uati on sumary

Large steam boilers are those operating above 100 kPa 15 psi and 1 M/
100 hp. Retain an i ndependent consultant to anal yze the boiler water
a mni mum of once a nonth for a period of 1 year. Include the
following information recorded in accordance with ASTM D596 in the
nonthly report.

Date of Sanple [ 1]

pH ]

Sulfite (NaSQB) [ 1 ppm (mgy/L)

P Alkalinity (as CaCOB) [ 1 ppm (nmg/L)
Conductivity [ ] mcronho/cm
Neutral i zed Conductivity [ ] mcronho/cm
Total Dissolved Solids [ 1 ppm (ny/L)
Phosphate (PO4) [ 1 ppm (nmgy/L)
Pol ymer, if used [ 1 ppm(nu/L)
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3.

Silica (S @) [___ 1 ppm(ng/L)

Iron (total, as Fe(2)Q(3)) [ 1 ppm(nu/L)

Condensate pH [ 1]

Condensat e Conductivity [ ] mcronho/cm
Condensat e Hardness (as CaCB) [ 1 ppm(ng/L)
Condensate Iron (total, as Fe(2)Q(3)) [ 1 ppm(ng/L)
Makeup Water Hardness (as CaCB) [ 1 ppm(ng/L)

Witten eval uati on sumary

3.7 Corrosion Testers
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NOTE: Choose fromthe systens below to be nonitored
with corrosion testers.
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Install corrosion coupon and rack systens to verify corrosion control in
the systens. Install testers or coupons in flow ng systemwater through a
sidestream or rack system Test both mld steel and copper nmetal sanples
in the corrosion testers in accordance with ASTM D2688. Repl ace and

anal yze sanples every 3 nonths. Rates of corrosion |l ess than 3 npy for
steel and 0.2 npy for copper are acceptable. Install corrosion testers on
the piping systens of the follow ng systens.

Condenser | oop
Chilled water system
Hot water |oop
Condensat e

.4 CLOSEQUT ACTI VI TI ES

4.1 Trai ni ng Course

Submit a schedule, at |east 2 weeks prior to the date of the proposed
training course that identifies the date, tine, and location for the
training. Conduct a training course for the operating staff as designated
by the Contracting Oficer. Conduct the training to include a total of

[ ] hours of normal working time and start after the systemis
functionally conpleted but prior to final acceptance tests. Subnit field
instructions, at least 2 weeks prior to construction conpletion, including
equi pnment | ayout, wiring and control diagrans, piping, valves and control
sequences, and typed condensed operation instructions. Include within the
condensed operation instructions all preventative mai ntenance procedures,
nmet hods of checking the system for normal and safe operation, and
procedures for safely starting and stopping the system Frane the posted
i nstructions under glass or |amnated plastic and post where indicated by
the Contracting Officer. Ensure the field instructions cover all of the
itenms contained in the Operation and Mi ntenance Manual s as well as
denonstrati ons of routine maintenance operations.
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3.

3.

5 | NSPECTI ONS
5.1 I nspection General Requirenents

Thirty days after project conpletion, inspect the cooling tower and
condenser for problens due to corrosion, scale, and biological growh. |If
the cooling tower and condenser are found not to conformto the

manuf acturer's recommended conditions, and the water treatmnment conpany
recomendat i ons have been foll owed; instruct the water treatnent conmpany
to provide all chemicals and | abor for cleaning or repairing the equi prent
as required by the manufacturer's reconmmendati ons.

.5.2 Boi | er/ Pi pi ng Test

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

NOTE: |If a steamboiler is not used, delete the
ref erence to condensate piping.
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Thirty days after project conpletion, inspect the boiler and condensate
pi pi ng for problems due to corrosion and scale. |If the boiler is found
not to conformto the manufacturer's reconmendations, and the water
treat ment conpany reconmendati ons have been followed, instruct the water
treatment conpany to provide all chenicals and | abor for cleaning or
repairing the equi pnent as required by the manufacturer's
recommendations. |If corrosion is found within the condensate piping,
proper repairs are required to be made by the water treatnent conpany at
no additional cost.

-- End of Section --
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