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SECTI ON 46 66 56

OPEN- CHANNEL DI SI NFECTI ON EQUI PMENT
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Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the
requirenents for ultraviolet (UV) disinfection
equi pnrent for treatnment of wastewater

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

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 specification should be used to all ow
the Contractor to install proven "off-the-shel f"
units supplied by reputable vendors. This guide
speci fication includes technical requirenents for

ul traviol et disinfection equipment and controls.
This specification will not be used for disinfection
of water or industrial wastes.

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

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
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specification. The publications are referred to in
the text by basic designation only and listed in

t hi 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.

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

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.

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI C82.4 (2017; R 2022) Lanmp Ballasts - Ballasts
for H gh- Intensity-D scharge and
Low Pressure Sodi um Lanps

NENVA 250 (2020) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mun)

NEMVA | CS 1 (2022) Standard for Industrial Control and
Systenms: Ceneral Requirenents

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

NFPA 70 (2023; ERTA 7 2023; TIA 23-15) Nationa
El ectrical Code

U. S. DEPARTMENT OF DEFENSE ( DOD)

UFC 3-240-01 (2020; with Change 3, 2024) Wastewat er
Col | ecti on and Treat nent

1.2 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 subnitta

items in the text, to reflect only the submttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Governnent approval, due to their conplexity
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.
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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 Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

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- 02 Shop Drawi ngs
Layout; ¢, [ 11
SD- 03 Product Data
Franed I nstructions
Field Training;, ¢, |
Spare Parts
UV Syst em Equi pnent
SD-06 Test Reports
Desi gn Condi ti ons
Qperating Test
Site Visits
SD- 07 Certificates

Manufacturer's Qualifications

St andard Products
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Per f or mance Testi ng

SD-10 Operation and Mai ntenance Data
Instruction Plan; ¢, |
Operating and Mai ntenance Manuals; C[, |

[Six] [ ] conplete [hard] [optical disc] copies of operating
i nstructions and mai nt enance instructions. Each manual rmnust have
an index listing the contents and tab separators between
sections. [Manuals mnmust be bound in sturdy three-ring, |oose-|eaf
bi nders. ]
1.3 ADM NI STRATI VE REQUI REMENT

1.3.1 Preconstructi on Conference

A preconstruction conference is required and all subcontractors,
suppliers, and UV equi pnent nmanufacturer are required to attend.

1.4 MAI NTENANCE MATERI AL SUBM TTAL
1.4.1 Extra Materials
Supply all new spare parts that are exact replacenents and separately

packaged. Submit the parts list including reconmended spare parts and
mai nt enance supplies with current unit prices and source of supply for

each item of operable equiprment. Include parts recomended by the
manuf acturer to be replaced after 1 and 3 years of service. List special
tools, instruments, accessories, and special |ifting and handling devices

required for periodic maintenance, repair, adjustnent, and calibration

Include with the package bill of materials with quantity, item
description, and part number. Furnish the follow ng spare parts and
saf ety equi pnent:

One conpl etely assenbl ed | anp nodul e.

Ten percent of the total nunber of the system| anps.

Five percent of the total nunber of the system ball asts.

Ten percent of the total nunber of the system|anp sl eeves.

Ten sets of |anp end seals.

Ten sets of |anp socket connectors.

[ Four] [ ] personnel safety shields which block out UV wavel engt hs
bet ween 200 and 400 nm

Q “"TO QOO0 TOD

1.5 QUALI TY ASSURANCE
1.5.1 Qualifications
1.5.1.1 Contractor Qualifications

Possess a m ni mum of [2] | ] years of experience in the construction
of water, wastewater, and/or industrial wastewater facilities.

1.5.1.2 Manufacturer's Qualifications

Manuf acturer is required to denonstrate experience in the production of
substantially simlar equipnent, and is required to show evi dence of
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sati sfactory operation of identical equipnment to that proposed in at | east
3 installations for a period not |ess than one year disinfecting secondary
effluent with simlar effluent flow and characteristics to the treatnent
plant in this contract.

.5.1.3 Equi pnent Parts

Manuf actured parts to standard sizes and gauges so that repair parts
furnished at any tine can be installed in the field. Ensure that |ike
parts of duplicate units are fully interchangeable.

.6 DELI VERY, STORAGE, AND HANDLI NG

Protect from danage, deterioration, weather, excessive hunidity, excessive
tenmperature variation, dirt, dust, and contam nants equi prent and
materi al s delivered, handl ed, and placed in storage, fromthe time of

shi pment until installation is conpleted and the equi prent and material s
are ready for operation. Mark and store equi pnent to pernit easy
identification and i nspection. Tag each item of the equipnment or mark it
as identified in the delivery schedule or on the shop drawi ngs. |Include
wi th each shi pment conplete packing lists and bills of nmaterials.

PART 2 PRODUCTS

2.

2.

1 SYSTEM DESCRI PTI ON

Provide an ultraviolet (UV) disinfection system conplete and operationa
with controls and accessories as shown and as specified. Provide

equi prent suitable for outdoor open channel, gravity flow installation

i ncluding, but not limted to, the follow ng conponents, and appurtenances
necessary for the interconnection of conponents, in the quantities
required:

W lanp nmodul e with support rack and bracket.

WV systeminstrumentation, controls, and power distribution
Wreway and interconnecting cables.

Water |evel control device.

W intensity nonitoring system

El apsed tine neter

Cl eani ng system

Spare parts.

>SQ ST OO0 T

1.1 Qperation of Existing Facility

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: Include the follow ng paragraph only where W
di sinfection systemis replaci ng anot her

di sinfection system at the existing wastewater
treatment plant.

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

Mai ntai n the continuous flow of wastewater and disinfection until the new
systemis tested, approved and fully operational. No discharge of
untreated wastewater, reduction in existing hydraulic capacity or organic
treatment capacity is allowed.

1.2 Desi gn Conditi ons

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
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NOTE: Determine or estimate plant flows, tota
suspended solids (TSS), W transmttance, and

i nfluent mcroorgani smcount. A value for W
transmttance nust be determ ned from an i ndependent
| aboratory. Cccasionally, a wastewater quality may
be encountered whi ch exceeds the experience of
design engineers (e.g. due to an unfamliar process
design, a fanmliar but poorly operated process, an
under - desi gned pl ant, an unusual influent to the
treatment plant, etc.). |In these cases, a pilot
study shoul d be conducted to provide information
required for design. Channels nust be designed for
peak design fl ow.

The reports listed bel ow in subparagraphs a. thru f.
need to be tailored by the designer to neet state
standards where the process is being permtted.

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

U traviol et equiprment are required to disinfect wastewater effluent wth
the following characteristics:

Peak flow, cubic nmeter per sec Myd Initial [ ]
Design [___ 1
Average flow, cu. neter/sec Myd Initial [ ]
Design [___ 1

M nimum flow, cu. nmeter/sec Md [ 1]

Tot al

suspended solids (TSS), ng/L [ ]

Average turbidity, NTU [ 1

W transnmittance at 253.7 nanoneters (nm, [ 1]
through a 1 cmcell

Influent [fecal coliform[___ ], MPN 100 niL [ 1]

Submit the follow ng reports confirmng conpliance with the design
condi tions characteristics:

a.

Results of tests done by an independent testing |aboratory show ng
ef fective hydraulic design of the reactor, including headl oss
cal cul ati ons.

Docurent ati on showi ng that the type of ballast required for the
particul ar |anp supplied for the system have performed successfully
for a period of not |ess than one year.

Hydraul i c cal cul ati ons denonstrating conpliance with the specified
hydraul i c characteristics.

Resi dence tinme distribution (RTD) data plotted as concentrati on versus

time, and as cunul ative tracer passed versus tinme in accordance with
UFC 3-240-01. The Contracting O ficer reserves the right to require
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2.

separate tests to be conducted on a systemidentical in design to the
proposed systemif the hydraulic test data submtted by the
manuf acturer is determ ned to be unacceptabl e.

e. In the test unit used in the devel opment of the RTD curves, use a
nunber of | anps based on achieving the stated treatnment adjectives for
a worst case realistic influent scenario for the system Uilize the
sanme | anps, electronic lanmp controller, ballast and automatic |evel
controller as that proposed in the full scale system

1.3 Per f or mance Requi rements

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: Typical values for nom nal average intensity,
WV density and theoretical retention tine are 5100
mcrowatts per square cm 3.35 watts per liter, and
7 seconds, respectively. Nonminal average intensity
will vary between manufacturers. Density depends
upon the design of the particular UV systemand the
nunber of |anp banks. Retention tinme depends upon

t he channel geonetry and nunber of |anp banks.

Insert val ues per specified equi pmrent manufacturer's
cal cul ati ons.

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

2.1.3.1 | nactivation

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: Predom nate effluent criteria used in
performance requirenents for UV systens is for whole
body contact: 200 nost probable nunber (MPN)/100 n
of fecal colifornms, with a maxi rum 7-day average of
400 MPN/ 100 nml. Some states have different m crobe
and di sinfection standards; therefore, determne the
site specific disinfection requirements fromthe
state pernitting authority.

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

Provi de a system capable of reducing the influent [fecal coliform | ]
count to [200 MPN 100 ni] [ ] on a 30 day geonetric nean of daily
sanpl es.

2.1.3.2 UV Dose

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: Conventional units for UV dosage are

m crowatt-seconds per square cm The standard
dosage of WV radiation is determ ned by the
effluent; unfiltered effluent nmay require a 30,000
dosage while a dosage of 16,000 to 20,000 is nore
typical of filtered effluent to achieve a

di sinfection safety factor of 2.0. Insert val ue per
equi prent manufacturer's recomendati on

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

Use a UV dosage not |ess than | ] mcrowatt-seconds per square cm
based on peak design flow conditions, |anp output at 65 percent of its
initial level after 1 year (8750 hours) of |anp operation w thout fouling
on the lanp sl eeves, and m nimum UV transnittance as stated in paragraph
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Desi gn Condi ti ons.
.1.3.3 Nom nal Average Intensity
Ensure the noninal average intensity within the channel is not l[ess than

[ ] mcrowatts per square cmat a transnmttance of 70 percent after
100 hour burn-in of lanmps and with no fouling on the |anp sl eeves.

.1.3.4 WV Density

Ensure the UV density of the channel is not less than that required in the
test runs, |lab analysis, channel configuration, and residence tines.

.1.3.5 Retention Tine

Ensure that the actual retention time (t) of the effluent within the
system determ ned by hydraulic analysis is not less than 0.9 tines the
theoretical retention tine (T). Ensure the theoretical retention tine (T)
is not less than | ] seconds at the peak design flowate.

.1.3.6 Pl ug Fl ow

The flow characteristics through the systemare expected to closely

simul ate ideal plug flow conditions under the full operating flow range.
The Morrill Dispersion Index, defined as the tinme required for 90 percent
of the salt and dye traces to pass, divided by the tinme required for 10
percent to pass, is to be less than 2.0. The ratio of the time required
for 50 percent of tracer to pass to the nean residence tinme is required to
have a val ue between 0.9 and 1.1. The ratio of the tine of initial tracer
appearance to the theoretical residence tine is required to have a val ue
greater than 0.5.

.1.3.7 Di spersi on

Ensure the di spersion coefficient, which accounts for the deviation of the
channel 's hydraulic behavior fromthat of perfect plug flow, is |less than
100 square cm per second. Ensure the dispersion nunmber (ratio of the

di spersion coefficient to the product of flow velocity and channel | ength)
is less than 0.1.

.1.3.8 Tur bul ence

Fl ow t hrough the systemis required to be turbulent with a Reynol ds Nunber
greater than 4,000 at average fl ow.

.1.3.9 Channel Vol unme

Make full use of the channel volune throughout the flow range. Ensure the
rati o of the nean residence time (theta) to theoretical residence tine (T)
is greater than 0.9.

.1.3.10 Headl oss
Ensure the headl oss caused by each bank of horizontal |anmp nodules is such
that at the peak flowrate no lanp is exposed to the atnosphere and the

maxi mum depth over the uppernost |anp sleeves is 40 nr 1.5 inch. The
headl oss through vertical |anp banks is not allowed to exceed 150 mr 6 inch
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2.1.3.11 Cross Sectional Area

Ensure the cross-sectional area occupied by the lanp nmodule frane at the
entrance and exit of each bank is no greater than 35 percent of the
cross-sectional area occupied by the effluent in the channel

2.1.3.12 Aspect Ratio

Provi de a m ni mum aspect ratio (ratio of channel length to hydraulic
radi us) of 15 per |anp bank.

2.2  EQUI PMENT
2.2.1 UV System Equi pnent

Submit product data to include: design calculations relevant to the type
of system proposed indicating renmoval performance including dose; nom na
average intensity within each reactor; UV density; theoretical retention
time of effluent within the system dispersion coefficient; maxi num

headl oss caused by each bank of |anp nodul es; |anp nmodul e cross-sectiona
area; aspect ratio of lanmp bank; installation Iist; manufacturer's
illustrations; and a statenent by the equi pment manufacturer |isting any
exception to or deviations fromthe contract draw ngs and specifications.

2.2.1.1 Layout

The physical |ayout of the system shown is based on equi prent manuf act ured
by [ ]. Submit draw ngs show ng fabrication nmethods, assenbly,
accessories, installation details and point-to-point wring diagrarns;

i nstrunmentation and controls; equi prment; dinmensions; nmake and nodel ;
materials of construction and installation instructions. |n the draw ng,

i ndi cate cl earances required for mai ntenance and operation and i ncl ude
conplete wiring and schemati c di agranms, equi prent |ayout, dinmensions,

tenpl ates and directions for the installation of anchor bolts and other
anchorages and any other details required to denonstrate that the system
has been coordi nated and will properly function as a unit.

If UV equi pnent proposed is sufficiently different than that shown, submt
detail ed, nodified | ayout draw ngs and descriptions for approval by the
Contracting OFficer within 5 working days follow ng Notice to Proceed.

Al so obtain approval, if applicable, fromthe State pernmitting authority
for the sufficiently different equi pnent and | ayout proposed wi thin [15]
[ ] working days follow ng Notice to Proceed.

2.2.1.2 Equi pnrent Construction
2.2.1.2.1 W Lanp Modul e

a. Mdule consists of lanps with each |anp placed in an individua
sleeve. Mddule is required to be capable of being withdrawn as a unit
and replaced w thout interrupting operation of any other nodule, to be
sel f-supporting in the channel, and to be capabl e of supporting a
wei ght of 90 kg 200 pounds.

b. Horizontal |anmp nodule a have | anps in sleeves seal ed and supported in
a NEMA 6P stainless steel frame. Electrical wires which carry power
to the lanps and ballasts are required to be conpletely enclosed in
the frame and isolated fromthe wastewater. The frame is required to
be capabl e of protecting |anps and sl eeves fromforeign material or
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1

debris within the channel

Vertically oriented nodul es have | anps installed in a weatherproof,
watertight enclosure. Fit sleeve to the enclosure using conpression
fitting and neoprene gasket. Wring is required to include nunbered
term nal strips which correspond to the nunbering in the nmain power

panel. Fit lanp enclosure with a waterproof wiring connector to all ow
the encl osure to be disconnected and renoved fromthe channel
Install |anmp connection above the waterline or ensure it is

wat erproof. Provide a safety interlock switch to turn off power to

t he | anps when nodul e encl osure covers are opened. Provide a Class B
ground fault circuit interrupter for each enclosure to turn off power
if water enters the enclosure. Arrange |anps so that they can be
repl aced without disassenbling or renoving |anp nodul e.

Ensure system all ows for conpl ete system shutdown or by-pass.

Ensure systemall ows for continuous disinfection while replacing
| anps, sleeves, and ballasts; and while cleaning the |anp sl eeves.

I ndi vi dual | anp nodul es wei ghing 25 kg 55 pounds or |less are required

to be removabl e without requiring mechanical lifting devices. Systens
wi th individual |anp nodul es wei ghing over 25 kg 55 pounds are to be
provided with a nmechanical lifting device as [specified] [indicated].

2.2 WV Lanps

Supply | ow pressure nercury vapor type | anps of the hot-cat hode,
instant-start design in which the coiled filamentary cat hodes are
heated by the arc current. Provide a clanped design filanent that
wi t hst ands shock and vi bration

Ensure | anps have the follow ng characteristics:

(1) 90 percent of WV radiation within the wavel engths of 233.7 to
273.7 nm

(2) Produce a mininumUWV intensity of 190 nmicrowatts per square cm at
a distance of 1 neter.

(3) Maxi mum power input of 65 watts (not including ballast |osses).

(4) Have a mininumarc |length of 1475 mr 58 inches.

(5) Rated to produce zero | evels of ozone.

(6) Have a mininum W out put of 26.7 watts at 100 hours.

Provide a | anp base made of netal and ceramic, resistant to UV |ight
and ozone. Ensure lanp tube is capable of transmitting 90 percent of
the radi ati on produced therein

Ensure that changing | anps does not require renmoval of the sleeve from
the Ianp nodule frane. Ensure |lanp ballasts are capabl e of being

repl aced by plant operating personnel

Ensure system uses |anps avail able fromat least 2 currently active
[ anp manufacturers w thout nodifications to the system
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.2.1.2.3 W Lanp Sl eeve

a. Provide a sleeve consisting of clear fused quartz circul ar tubing
rated for transmttance of 89 percent or nore and not be subject to
sol arization over its life. Provide a nom nal wall thickness between
0.8 and 2.09 nmm 20 and 53 inch

b. Configure sleeve such that one end of each sleeve is closed and the
other end is sealed by a | anmp end seal and conpressed Oring. The
cl osed end of the sleeve is required to be held in place by neans of a
retaining Gring. No part of the sleeve is allowed to cone in contact
with any steel in the frane.

.2.1.2.4 Lanp End Seal and Lanp Hol der

a. Configure sleeve so the open end of the | anp sleeve is seal ed by neans
of a stainless steel nut which conpresses an external sleeve Oring
seal. Ensure the sleeve unit has a surface which allows a positive
hand grip for tightening without the use of any tools for renoval.

b. Hold the Ianp holder in place in such a way as to isolate and seal the
anp fromthe nodule frame and other |anps in the nmodule. Configure
the I anp sl eeve such that in the event of a fracture, the seal
prevents noisture fromentering the nodule frame and the el ectrica

connections to other lanps in the nodule. Incorporate UV resistant
materials into the lanp holder to prevent |anp sleeve fromtouching
st eel .

.2.1.2.5 W Lanp Modul e Support Rack

Fabricate rack from stainless steel construction that does not allow W
light to radi ate above the channel when the | anp nodul es are energi zed and
fully imrersed in the effluent.

.2.1.3 Lanp Array Configuration
.2.1.3.1 Hori zont al

Arrange horizontal |anp configurations in a uniformarray with | anps
parallel to each other and to the flow. Space |anps evenly in horizontal
and vertical rows with centerline spacings equal in both directions.
Pattern the single array to be continuous and symetrical throughout each
reactor.

.2.1.3.2 Verti cal
Configure vertical lanps in a staggered uniformarray with [anps parall el

to each other, but perpendicular to the flow. Space |anps evenly with
alternating rows offset by one-half the uniformcenterline spacing.

2.2.1. 4 Wat er Level Control

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: |If nore than 1 channel is required, there
needs to be a positive nethod of flow distribution
to each channel. The downstream | evel control
device is designed to build-up negligible head at
peak flow rates and may not distribute flow equally
to all channels. The equi pnent nmanufacturer shoul d
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2.

be consulted for recommended net hods of fl ow
distribution in multiple channels.

Automatic Slide/Sluice Gates: These gates are
required, two per channel, if the UV systemis to
operate in an automatic nmode for nultiple channe
configurations. These gates are not necessarily
supplied by the W equi pnent manufacturer
Additionally, it is the gate manufacturer's
responsibility to properly install and set up each
gate, such that a gate closed limt switch, one per
gate, is transmtted to the UV Control Center. Each
gate nmust be able to receive one opening and one
closing signal fromdry 10 anp contacts located in
the Control Center. To insure disinfection under
all conditions, gate interlocking, both mechanica
and electrical, is required to prevent all gates
frombeing closed at any given tinme. These
interlocks are the responsibility of the gate
manuf act urer.

During automatic operation, if channels are to be

pl aced in and out of service, accomodations shoul d
be made to drain the channel when the channel is not
in service. Channels, when out of service, nust be
conpletely isolated and not allow any | eakage

t hrough slide gates or valves to enter fina

ef fl uent.

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

a.

b

2.

. 2.

2

2.

Pl ace a | evel control device [at the discharge end] [both ends] of
each channel. Level control device is required to naintain constant
channel water level within tolerances required to keep | anps subnerged
and prevent excessive water |ayer over the top |anps.

[Pivot the automatic | evel controller above the effluent water surface
so that each unit opens across the width of the channel. Adjust
count erwei ghts usi ng count erbal ance wei ght at startup for the ful
flow range. Counterweights are not to require adjustnent after
initial setting. Use stainless steel, Lexan, Delrin bearings,
count erwei ghts of carbon steel with galvanized finish and corrosion
resi stant seal of neoprene or other suitable elastoner.] [Use
stainless steel for fixed weirs.] | ].

Install a water |evel sensor within the channel to provide an al arm
i ndi cati on and/ or automatic system shutdown in the event the water
| evel drop bel ow t he uppernost part of the top row of horizontal
| anps. Provide alarmcontacts for renpte annunciation
El ectri cal

1 Paraneters

Divide the systeminto the proper nunber of parallel electrical
subsystens for the peak design flow.

Power each el ectrical subsystemfroma distribution center and include

ground fault circuit detection, circuit protection, nodul es, and
i nterconnecting cabl es.
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c. Supply one power panel for each nodule and prewire by the
manuf acturer, except for the final connection of the individua
nmodul es to the power panel.

d. Provide standard ground fault detection with the UV equi pnent
manuf act urer.

e. House control and nonitoring conponents and power supply in NEVA
encl osures. Seal internal conmponents fromthe environnent. House
system el ectronics to be used in an interior environment in enclosures
conformng to NEMA 250 Type 12. House system el ectronics to be used
in an exterior and corrosive environment, as defined in NEVA 250, in
encl osures conform ng to NEVA 250, Type 4X

f. Provide sufficient cooling to ballasts. Ensure magnetic ballasts have
a mnimum all owabl e air flow per ballast of 0.014 cu. nmls 30 cfrm.

g. Protect wiring and electrical connections against noisture to prevent
el ectrical shorts or failure. Ensure electrical installation and
materials conformto NFPA 70. Conpletely wired the unit requiring
only an external connection for a single external power supply and
renote control

h. Ensure controls and designations conformto NEMA | CS 1.
.2.2.2 | nt erconnect Cabl es
a. Milticonductor unshiel ded cable suitable for outdoor installation

b. Thernopl astic rubber insulation with operating range of nminus 60 to
125 degrees C minus 76 to 52 degrees F with [ ow tenperature
flexibility and flane retardants.

c. WV stabilized jacketing resistant to oils, chemicals, fuels, solvents,
and to nechani cal abuse and abrasion

d. Cable supplied by the equi pmrent manufacturer in sufficient length and
nunber for a conplete system

e. Cable of a nodular repairable type to allow for field replacenment and
repair of its conponents by plant operators.

.2.2.3 Connectors and Receptors

Wat er pr oof Type S. O cable connectors for in-line connection. Design to
al l ow fast and easy positive coupling and uncoupling. Munt connector out
of possible flood-prone environments. Use "snap-on" style connectors
having no threads that allow for visual confirmation that the connection
is |ocked in place.

.2.2. 4 Bal | asts

Supply ballasts that conformto ANSI C82.4; are coordinated to the ball ast
supplies; are rated for [120] [208] [240] [277] [480] [volts] [the voltage
i ndi cated]; and have a power factor of not |less than 90 percent at a crest
factor of 2.0 or less, and a voltage range of not |ess than plus or m nus
10 percent. Ensure ballasts are suitable for operating at [m nus 15]
[mnus 30] [mnus 40] degrees C [5] [m nus 22] [minus 40] degrees F and
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above. Locate and/or enclose magnetic ballasts in an environnent not
susceptible to the effects of heat, cold and noisture. Use nodul ar design
bal | asts allowi ng for quick di sconnect and repl acement by operators.

.2.2.5 Cabl eway

If required by the equi pnent nanufacturer, install cable in weatherproof
and subnersi bl e cabl eway. Fabricate the cabl eway of stainless steel, 1.98
or 1.59 mmthick 14 or 16 gauge. Ensure cableway is gasketed and
conpletely watertight under a subnerged condition

.2.2.6 Instrunmentation and System Control s
.2.2.6.1 Control s

Provi de equi pnent of the fully automatic program control type capabl e of
recei ving standard 4-20 mA control signals fromthe plant effluent
flowreter. Control of 2 or nore banks of nmodul es by turning | anp banks on
and off in proportion to flow variations. Provide controls capabl e of
continuously adjusting the W/ intensity automatically in proportion to
wast ewater flow. Provide controls that require no manual attention other
than adjustnent of the required W intensity.

.2.2.6.2 Lanp Status Indicators

a. Provide indicators that indicate the status whether QV OFF of each
[anp in the nodul e bei ng powered.

b. Provide indicators to indicate the status "POAER ON', only, in each
nodul e.

c. Ensure the Ianp nonitoring systemindicates the geonetric | ocation of
each individual |anmp and operating status of each lanmp by nmeans of a
neon | anp or al pha-nuneric data display (LED or LCD). Upon |anp
failure, illumnate the corresponding | anp and activate contact
closure for renote al arm annunciation. Provide contact closure for
renote annunciation to indicate |lanp nodule failure due to ground
fault interruption

.2.2.6.3 W Intensity Detection System

a. Provide a subnersible UV sensor to continuously sense the W intensity
produced in each bank of |anp nodules. Ensure the sensor neasure only
the germicidal portion of the light emitted by the anps within the
channel between 254.5 and 255.0 nm Display the W intensity on the
intensity neter. Locate each UV intensity probe at a point of mnimm
expected intensity within the lanmp array. Munt the probe to any |anp
in the array using a clip-on and self-aligning nmount to assure the
proper spacing fromthe tube w thout necessity of hand tools. Factory
calibrate the probe with verification in the field prior to startup
The WV equi prent manufacturer is required to provide justification for
t he sensor | ocation.

b. Provide one W intensity nmeter per bank of |[anp nodules. The neter is
required to indicate safe intensity, lowintensity, and unsafe
intensity by neans of col or codes on the neter face, or have a 0 to
100 percent scale. dearly label the UV intensity meter and | ocate on
the renote control panel
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2

c. Provide a nonresettable elapsed tine neter per bank of |anmp nodul es.
Ensure the neter records hours of WV bank operation fromO to 99, 999
hours.

d. Provide one hand/off/auto switch for each UV bank and for each
autonmatic slide gate shown and specified.

e. Time delay alarms to prevent nui sance al arns.
2.2.6.4 M nor Al ar s

Provide mnor alarns and dry contacts to indicate that nmintenance
attention is required. Include the follow ng m nor alarnmns:

a. Low warning UV intensity.
b. Individual |anmp failure.

.2.2.6.5 Maj or Al arns

Provide major alarns and dry contacts to indicate an extrene condition in
whi ch the disinfection perfornmance may be jeopardi zed. |nclude the
foll owi ng maj or al arns:

Low WV intensity.

Lanp failure of 2 or nore adjacent |anps.
Multiple lanmp failure.

Modul e fail ure.

OO0 ToD

2.2.6.6 Fl ow Paci ng

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 the systemconsists of 2 or nore banks of
| anps, the system can be fl ow paced using a signa

froman effluent flow nonitoring device in the plant.
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

a. Provide a flow pacing systemto turn the W banks on and off in
relationship to the signal received fromthe plant effluent
flowreter. Ensure the flow pacing sequence is as recomended by the
W equi prent manufacturer. \Were lanp dinmring is used, provide a
controller to allow plant operator to ratio the flow to UV dosage and
W intensity. Were on/off control is used, ensure the system all ows
the operator to vary the flowate setting and all ow the operator the
option to operate individual banks in either the manual or automatic
node. Provide logic and tinme delays to regulate the UV bank ON OFF
cycle to prevent excessive cycling on both startup and shutdown of the
W bank. Milticycle Ianps may be specified in applications which
demand up to 100, 000 annual cycl es.

b. The nornmal node of operation places each effluent channel continuously
in service

2.3 Cl eani ng System

.2.3.1 CGeneral Requirenents

Provi de cl eani ng equi pnment and cl eaning solutions. Provide a cleaning
systemthat is [a permanent in-channel installation] [an out-of-channe
installation] [a portable cleaning installation with basin] for cleaning
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i ndi vidual |anp sleeves or entire | anp nodul es.
.2.3.2 C eani ng Tank

Fabricate portabl e cleaning tank of stainless steel and equip with air

bl ower (conpressor), |anp nodul e rack, hose connections and drains.
Ensure tank holds at least [3 horizontal nodules] [1 vertical nodule] and
is equi pped with hard rubber casters. Provide sealed cover for tank to
prevent spilling. Equip unit with disconnect switch, a grounded plug and
3 m 10 feet of outdoor cable.

.2.3.3 G eani ng Rack

Provi de a cl eaning rack nounted above the portable cleaning tank to hold
one horizontal nodul e above the cleaning liquid for hand w ping of the
sl eeves.

.2.3. 4 Cl eaning Fluid

Provi de sl eeve conditioner and cl eaning solution 12 nonths of nornal
operation. Supply conditioner and cleaning solution in containers not
greater than 20 L 5 gallon capacity.

.3 VATERI ALS

Al netal in contact with plant effluent is required to be either Type 316
or Type 304 stainless steel, passivated. Wring which may be exposed to
W light is required to be a material that resists degradation by W
light. Material exposed to UV light is required to be stainless steel
passi vated; quartz; polytetrafluoroethylene or other UV resistant nateri al

.3.1 St andard Products

Provi de material and equi pnent which are the standard product of a

manuf acturer regularly engaged in the manufacture of the product and which
essentially duplicate equipnment that has been in satisfactory operation
for at least 2 years prior to bid opening. Submit witten evidence that
equi pment and accessories are products of a qualified and experienced
manuf acturer. Ensure equi pment is supported by a service organi zation
that is, in the opinion of the Contracting Oficer, reasonably convenient
to the site.

. 3.2 Nanepl at es

Provi de maj or equi pment itens with the manufacturer's name, address, type
or style, nmodel or serial nunber, and catal og nunber on a plate secured to
the item of equi prment.

.4 ANCHOR BOLTS

Provi de stainless steel anchor bolts of the size required and with anple
strength for the purpose intended by the Contractor. Enmbed anchor bolts

directly during placement of concrete at depths sufficient to account for
potential concrete spalling or deterioration
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PART 3 EXECUTI ON
3.1 EXAM NATI ON

After becoming famliar with all details of the work, verify dinensions in
the field, and advise the Contracting Oficer of any discrepancy before
perform ng the work.

3.2 | NSTALLATI ON

Performinstallation in accordance with the draw ngs, shop draw ngs, and
manuf acturer's instructions and reconmendati ons.

3.3 FI ELD QUALI TY CONTROL
3.3.1 Qperating Test

After Contractor and Contracting O ficer have nutually agreed that the
equi prent installation is conplete and ready for continuous operation
conduct an operating test of the equipnent and controls in the presence of
the Contracting Officer to denonstrate satisfactory operation

Include in the book formtest report all field tests performed to adjust
each conponent and field tests conducted to prove conpliance with the
specified performance criteria. Ensure the test report indicates the
final position of controls.

3.3.2 Per f or mance Testi ng

a. Begin performance testing after the UV equi pment has been installed
and field tested. Collect sanples at tinmes when the flow through the
plant is at or near the peak flow rating fromone section of the
channel . Where multiple systens are supplied, the plant flowis
required to be at or near the peak flow rating of at |east one system
or one section of the UV system

b. Analyze the sanples collected for the foll ow ng, using standard
testing nmethods or procedures:

(1) [Fecal coliforn] [ ] in MPN 100 niL just prior to W
di si nfection.

(2) [Fecal coliforn] [ ] in MPN 100 niL just after UV disinfection
(3) Total suspended solids prior to disinfection

(4) Percent WV transmittance at 254 nmwith 1 cmcell length prior to
di si nfection.

c. Continue performance testing for 14 days and coll ect sanples 3 tines
per 24 hour period. Record the data obtained in booklet form Ensure
test reports indicate the final position of controls.

d. The effluent quality exiting the U/ unit is required to be equal to or
better than the specification requirement. Continue retesting for at
| east 2 consecutive days or until satisfactory bacteriol ogical results
have been obt ai ned.

e. Subnit statenments signed by responsible official or representatives of
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the manufacturer attesting to conformance to the specified
requirenents. Date the statements after perfornance testing has been
conpl eted, include the nane the project, and list the specific

requi renents which are being certified.

3.3 Manuf acturer's Representative

Provide the services of a qualified manufacturer's field service
representative to supervise the installation, adjustnent, testing of
equi prent and instruct plant operators in the care, operation, and
mai nt enance of the equi prment.

.3.4 Site Visits

Manuf acturer's representative is required to assist in the proper
installation and checking of the equipnment for a period of time necessary
to insure a conpleted installation. Submt a witten report of the
results of each visit by the manufacturer's representative, including
purpose and tinme of visit, tasks perforned and results obtained.

The representative is required to, for a period not |less than three ful
days, start up the equi prment, supervise initial operations, performthe
required field tests and instruct plant operators in the proper care,
operation and mai nt enance of the equi pnent. Upon request of the
CGovernnent, at any tinme during the 1-year warranty period, the
representative will recheck the system recalibrate and adjust equi pnent,
answer plant operator's questions and review operation and nai nt enance

pr ocedures.

.4 ADJUSTI NG AND CLEANI NG

Test, calibrate, adjust and operate to verify its satisfactory operation
Cl ean equi prent of dirt, dust and foreign matter

.5 CLOSEQUT ACTI VI TI ES

.5.1 Operating and Mai nt enance Manual s

a. Subnit operating instructions outlining the step-by-step procedures
required for system startup, normal operation, short- and |long-term

deactivation, and shutdown. |Include an introduction and overal
equi pnrent descri ption, purpose, functions, and sinplified theory of
operation in the beginning of the instructions. Include the

manuf acturer's nanme, nodel nunber, service manual, parts |ist, and
brief description of each piece of equipnment and its basic operating
features in the instructions. |nclude conmponent |ayouts, sinplified
wiring, and control diagrans for the systemas installed. Ensure
performance test data is reflected in the operating instructions.

b. Submit nmmintenance instructions |listing routine naintenance
procedures, calibration procedures, possible breakdowns and repairs
and troubl eshooting guides, prior to the start of the training course.

.5.2 Fi el d Trai ning

I ncl ude a conbi nati on of classroom and hands-on training at the site.

I nstruct designated mai ntenance and operations personnel in the
recommended corrective and preventive mai nt enance procedures for the

equi prent. Subnit the proposed | esson plan of field instruction, 30 days
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prior to commencenent of scheduled training. Cover each itemcontained in
t he operating and nmi ntenance nanuals in the field training.

.5.2.1 I nstruction Pl an

Prepare a | esson plan which includes the el enents presented in the outline
specified below Ildentify specific conponents and procedures in the
proposed | esson plan. Detail specific instruction topics. Reference and
attach to the proposed | esson plan training aids to be utilized in the

i nstruction where applicable. Describe any hands-on denonstrations

pl anned for the instruction and estinmated durati on of each segnent of the
training in the | esson plan

.5.2.2 Training Qutline

Include in the instruction, as a mininum the follow ng el ements presented
in the followi ng outline:

Equi pnent operati on.

Det ai | ed conponent description

Equi prent preventative nmai ntenance.
Equi pnent troubl eshooti ng.

Equi pnrent corrective maintenance.
Hands- on denonstrati ons.

DO OO T

.5.2.3 Franmed I nstructions

Post framed instructions under glass or in |lamnated plastic, including
wi ring and control diagranms showi ng the conplete |layout of the entire
system where directed. Prepare condensed operating instructions
expl ai ni ng preventive mai ntenance procedures, nethods of checking the
system for nornal safe operation, and procedures for safely starting and
stopping the systemin typed form and post beside the diagrams. Post the
framed i nstructions before acceptance testing of the systens.

-- End of Section --
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