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TRI CKLI NG FI LTER
05/ 18

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 a trickling filter for use in
sewage treatnment plants nornally handling donestic
sewage.

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 requirenments by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten{(s) or

i nsertappropriate information

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

PART 1 GENERAL

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

NOTE: Special consideration nmust be given to sewage
carrying industrial wastes containing conmponents
detrimental to biodegrading mcroorgani sms. Show
the follow ng informati on on the project draw ngs or
provi ded by the project designer:

a. Dinmensions of filter tank and el evati on of base
sl ab.

b. Design flows and | oading rate.

c. Avail abl e head.
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d. Depth of filter bed.

e. Size of inlet piping.

f. Location of vent stack pipes.

g. Design loads for wind and ice where applicable.
h. C earance of arnms above filter surface.

i. Nunmber of distribution arnmns.

j. Type(s) of filter nmedia to be all owed.

k. Type of filter bl ocks.

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

1.1 REFERENCES

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

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

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

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

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

Ref erences not used in the text will automatically
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.

AVERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMR)

ABMA 9 (2015) Load Ratings and Fatigue Life for
Bal | Bearings

ABMA 11 (2014) Load Ratings and Fatigue Life for
Rol | er Beari ngs

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

Al SC 360 (2016) Specification for Structural Stee
Bui | di ngs
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AMERI CAN WATER WORKS ASSCCI ATI ON ( AWM

AWM C151/ A21. 51

(2017) Ductile-lIron Pipe, Centrifugally
Cast

ASTM | NTERNATI ONAL (ASTM

ASTM A36/ A36M

ASTM A48/ A48M

ASTM A53/ A53M

ASTM A123/ A123M

ASTM A153/ A153M

ASTM A475

ASTM B209

ASTM B241/ B241M

ASTM B429/ B429M

ASTM C88

ASTM C144

ASTM C150/ C150M

ASTM C159

ASTM C700

ASTM C1107/ C1107M

(2019) Standard Specification for Carbon
Structural Steel

(2003; R 2021) Standard Specification for
Gray lron Castings

(2022) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Sean ess

(2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

(2023) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

(2022) Standard Specification for
Metal lic-Coated Steel Wre Strand

(2014) sStandard Specification for Al um num
and Al um num Al |l oy Sheet and Pl ate

(2022) Standard Specification for Al um num
and Al um num Al | oy Seam ess Pi pe and
Seam ess Extruded Tube

(2010; E 2012) Standard Specification for
Al umi num Al | oy Extruded Structural Pipe
and Tube

(2018) Standard Test Method for Soundness
of Aggregates by Use of Sodium Sulfate or
Magnesi um Sul f ate

(2018) Standard Specification for
Aggregate for Masonry Mortar

(2022) Standard Specification for Portland
Cenent

(2006; R 2021) Standard Specification for
Vitrified Clay Filter Bl ocks

(2018; R 2022) Standard Specification for
Vitrified Cay Pipe, Extra Strength,
Standard Strength, and Perforated

(2020) Standard Specification for Packaged
Dry, Hydraulic-Cement G out (Nonshrink)
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SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC SP 8 (1982; E 2004) Pickling

1.2 SUBM TTALS

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

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

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

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

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

The "S" classification indicates submttals required
as proof of conpliance for sustainability 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.

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

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 Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Rotary Distributor; ¢, [ 1]
SD- 03 Product Data
Rotary Distributor; ¢, [ 1]

Spare Parts
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Submit spare parts data after approval of the detail draw ngs
and not later than | ] months prior to the date of beneficial

occupancy.

Plastic Media; C[, | J1Filter Media

SD-07 Certificates
Si ze And G ading
Layout OF Filter Block Units
SD-10 Operation and Mai ntenance Data
Operating and Mai nt enance Manual s
1.3 EXTRA MATERI ALS

Provi de spare nozzles, seals, and all other standard spare parts as
recommended in the manufacturer's instruction manuals for each conponent
of the equipnent. Include a complete list of parts and supplies, with
current unit prices and source of supply.

PART 2 PRODUCTS
2.1 SYSTEM DESCRI PTI ON

Atrickling filter includes a rotary distributor, reinforced concrete
wal I s and base, filter nmedia, filter block underdrai nage system and al
ot her conponents indicated or necessary for proper operation

2.2 MATERI ALS

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: Delete materials that are not used.

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

2.2.1 St andard Products

Unl ess ot herwi se specified, provide standard commercial products in
regul ar production by the nanufacturer and suitable for the required
service. [Provide ASTM A36/ A36lN structural steel.] [Provide ASTM A53/ A53M
steel pipe for structural menbers and distributor arms.] [Provide stee
menbers with a m ni mumthi ckness of 6 mr 1/4 inch when nmenbers will be in
contact with sewage, conpletely or intermttently, during normal operation
of the equipnent.] [Provide ASTM A48/ A48V, O ass 30 cast iron.] [Provide
ASTM B209 (3003-H14)al uminumalloy for structural nenmbers, and provide
ASTM B429/ B429N (6063-T6) al um num alloy for pipe.]

2.2.2 Materials Protection

Provide ferrous nmetal surfaces that can be pickled in accordance with
SSPC SP 8. Provide ferrous netal surfaces, including rotating assenbly,

di stributor arns, supports, and attachnents that are zinc coated in
accordance with ASTM A123/ A123N or ASTM A153/ A153N, as applicable. Pickle
and gal vani ze the interior and exterior of all fabricated ferrous neta
conponents after fabrication. |Insulate components such as gaskets,
coupl i ngs, or bushings, of a dielectric-type To prevent corrosive action
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of bimetallic-type contacts, at connections between dissimlar netals.
2.2.3 FI LTER MEDI A

2.2.3.1 Quality

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

NOTE: When plastic nedia is to be used exclusively,
delete all requirements for and reference to other
mat eri al s. Consi der econom ¢ and geographic

i nfl uences when deciding the filter nedia type.

When trickling filters will be used in cold weat her
conditions, covers, hydraulic controls, and
ventilation should be considered to ensure the
optimumtrickling filter biological performance.

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

[Provide [crushed stone or crushed slag][ or ][random dunped or stacked
nodul ar plastic] media. Ensure the top 460 nm 18 i nches of nedia has a

| oss by the 20-cycle sodium sul fate soundness test of ASTM C88 of not nore
than 10 percent by weight; the bal ance of the nmedia nmust pass a 10-cycle
test using the sane criteria.] [Provide plastic nmedia that is

random dunped ring type or stacked nodul ar type. Provide random dunped
ring type nedia of long termheat aging, rigid polypropylene plastic
specially manufactured as trickling filter nmedia, with a mninumvoid

vol unme of 90 percent, and a mni mum surface area of 82 square neters per
cubic nmeter 25 square feet per cubic foot.] [Provide plastic stacked
nmodul ar type [vertical or crossflow] nedia of saran, polyvinyl chloride
(PVC), fiberglass reinforced resins, or plastic equally resistant to

oxi dation, ozone aging or effects of ultraviolet exposure, and a n ni mum
voi d volunme and surface area per cubic neters feet volune as required for
random dunped ring type nedia.] Provide nedia with a m ni mum projected
life of 25 years in the intended service. Base projected |life on case
history or sinulated aging tests as performed by an independent testing

| aboratory acceptable to the Contracting Officer. Substantiate such tests
by certified test reports. Provide installed nedia that can provide
support for the weight of two workmen working together on any part of the
surface of the filter wi thout danage or displacenent of the nedia.

2.2.3.2 Si ze and G ading

[ Conform stone or slag nedia to the followi ng size distribution and
gradi ng and nechani cal graded over a vibrating screen with square opening:
100 percent passing 5.0 inch sieve; 95-100 percent by weight retained on
3.0 inch sieve; 2 percent by weight passing the 2.0 inch sieve; and 1
percent by weight passing the 1.0 inch sieve.] [Provide plastic nedia in
accordance with the manufacturer's standard as approved by the Contracting
Oficer. Provide random dunped nmedia with a specific gravity between
0.90-0.97 grans per cubic centinmeter, a minimumtensile strength of 4500
pounds per square inch, and a m ni mum nodul us of elasticity of 200000
pounds per square inch. Provide stacked nodul ar nedia with a specific
gravity between 1.39-1.50 granms per cubic centinmeter, a mnimmtensile
strength of 6000 pounds per square inch, and a m ni nrum nmodul us of
elasticity of 325000 pounds per square inch. Evaluate the nodule's
bearing capacity in the top layer, internediate |layers, and bottom | ayers.]
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2.3 EQUI PVENT
2.3.1 St andard Products

Unl ess ot herwi se specified, provide standard commercial products in
regul ar production by the nanufacturer and suitable for the required
servi ce.

2.3.2 Rotary Di stri butor

Provide a rotary distributor suitable for the uniformdistribution of
sewage over the filter bed at the rates of flow and operating conditions
specified herein. Provide a rotary distributor including distributor
arns, center columm, and other appurtenances necessary for proper
operation. Provide a rotary distributor that rotates solely fromthe
reaction of sewage flowi ng through jets or nozzles in the distributor arms
and operates freely and effectively over the entire range of operation
Submit detail rotary distributor drawings and installation instructions.
I ncl ude detail drawi ngs containing equi prent | ayout and anchorage, and
sufficient details to denonstrate that the rotary distributor wll
properly function as a unit.

2.3.2.1 Operating Requirenents

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

NOTE: Delete ice coating requirenents in warm

climat es.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Provide a rotary distributor designed for a filter bed of | ] mr feet

i nside dianeter. Provide design flows that range froma m ni nrum of [ ]
L/ second gpmr to a naxi mum of | ] L/second gpnm and with average design
| oadi ng of [ ] L/second gpn. Provide an available total head at the
inlet (above the nmedia surface) of | ] at the maxinumrate of flow.
Ensure the maxi numvelocity in the arnms does not exceed 1.22 mf second 4.0

fps. Provide a rotary distributor and each of its conponent parts that

are designed to withstand all structural and mechanical stresses brought
about by the follow ng | oadi ngs: wei ght of equipnment plus liquid; wnd

| oading; and a live |load of | ] N pounds at any point on the arm and
an ice coating of | ] my inch thick. Provide a mninmsafety factor
of 1.6 based on the yield point of the steel. Provide anchorage of the

concrete center pier that is designed to resist, with a 2.0 mininumsafety
factor, a maxi num overturni ng nonent brought about when arns on one side
of the distributor are filled with water and those on the other side are
enpty. Ensure vertical deflections at the end of the distributor arnms do
not exceed 100 mr 4 inches. Provide arns that have a cl earance above the
surface of filter bed as indicated. Provide a rotary distributor

desi gned for continuous 24-hour service under the design | oad w thout
excessi ve wear, damage, or failure. Ensure stresses devel oped under the
af orenmenti oned operating conditions and | oads do not exceed the stresses
al | owed under Al SC 360.

2.3.2.2 Cent er Col umm

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: Delete bracketed wording pertaining to weirs
or dependent on the provisions of weirs when

di stributors have |l ess than four arns, except when
two- conpartnment arms are used
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The trickling filter tank should be constructed in
accordance with Section 03 30 00 CAST-1 N PLACE
CONCRETE. Wl ls should have standard finish.

Hori zontal surfaces should have screed finish.

Insert the followi ng requirements in the appropriate
pl ace: "Construct the holl ow concrete center pier

i ncluding installation of anchor bolts, in
accordance with the reconmendations of the

manuf acturer of the rotary distributor, as approved
by the Contracting O ficer."

Type |1 A cenent nornally will be specified, but Type
V cenent will be specified when the soils contain in
excess of 0.2 percent water soluble sulfate as
SQ(4), or waste water contains in excess of 1,000
parts per mllion sulfates. Alkali reactive
aggregates require use of a cenent containing | ess
than 0.60 percent alkalis. Type |I cenment may be
permtted when it can be assured that the water
soluble sulfates in the soil will be less than 0.1
percent and the waste water will contain | ess than
150 parts per million sulfates over the design life
of the project. Air entrainnent adm xtures will be
used in all types of concrete.

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

Provide a nmast-type or turntable-type center colum including a stationary
assenbly, rotating assenbly, seal, bearing assenbly, lubricating fittings,
and anchor bolts. Provide port areas or openings to permt unrestricted
flow of sewage frominlet in stationary assenbly through rotating assenbly
into distributor arns.

a.

Stationary Assenbly: Fabricate elenents of the stationary assenbly
fromcast iron, structural steel, steel pipe, or alumnumalloy.
Provide a stationary assenbly with a | ] mr inch dianeter inlet,
and designed for anchorage to the hollow concrete center pier by
anchor bolts.

Rotati ng Assenbly: Fabricate elenents of the rotating assenbly from
cast iron, structural steel, or alum num alloy, except as otherw se
specified herein. Select cast iron turntables only, when provided.
Provi de steel for nonstructural applications with a nmnimmyield
poi nt of 207 MPa 30,000 psi. [Provide an adjustable weir to divide
the fl ow between the primary and secondary arns so that only prinmary
arms will operate at mininumflow and that all arns will discharge
uniformy at maximum flow. Provide a weir that is accessible for

adj ustment wi thout dismantling the equipnent. Provide a weir in the
rotating assenbly, unless provided in each secondary arm as specified
hereinafter.] Provide a rotating assenbly with machi ned surfaces
suitable for installation of distributor arns and a hei ght that

provi des suitable anchorage for the distributor arm supports.

Seal: Provide a nechanical seal or an air gap to prevent the | eakage
of water between the stationary and rotating assenblies at the maxi num
hydraulic head. Any type of seal enploying nercury as the sealing

el enent is not all owed.

(1) Mechanical Seal: Design the nechanical seal, to withstand the
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full hydraulic head in the rotating assenbly. Provide seals
havi ng an annul ar ring of replaceabl e grease-resi stant neoprene or
tetrafl uoroethylene with a | ow coefficient of friction. Provide
seal s between horizontal surfaces that are maintai ned agai nst the
seal plate by annular steel weight strips and steel seal clanps.
Provi de seal s between vertical surfaces that are spring |loaded in
steel retainer rings attached to the rotating assenbly.

(2) Air Gap: Provide an air gap, to prevent the liquid fromentering
the rotor bearing and that requires no auxiliary equi pnment to
mai ntain the air gap between the fixed feeder pipe or colum and
the rotating sleeve and/or drum Provide neans to prevent the
liquid level in the rotating equi pnent fromrising positively to
the elevation of the air gap. Provide a relief device to prevent
this that is constructed to force any overflow to di scharge on the
surface of the filter, visible to the operator and at a point
above or apart from normal distribution outlets.

d. Bearings: Ensure radial and axial |oads of the rotating assenbly and
distributor arnms are transmitted to the stationary assenbly by an
anti-friction thrust bearing of the ball or roller type. Provide
gui de or steady bearings where necessary to mmintain alignment.

Desi gn bearing so that the rotating assenbly maintains its alignnent,
starts freely, and operates satisfactorily at the m ni nrum head at al
conditions of wind and tenperature. Ensure bearings are designed for
the vertical thrust of the machine full of water and the horizonta
thrust due to eccentric |oads on the arms. Provide bearings that have
a mnimmrated |life expectancy of 100,000 hours (L-10). Wen the
equi prent i s operating continuously under specified |oading
conditions, the load rating and the fatigue life is based on ABVA 9
and ABVA 11, as applicable.

e. Lubrication Fittings: Provide all moving parts subject to wear and
all bearings with adequate neans for lubrication. Lubrication is by
grease or oil, as suitable. Provide greased bearings with fittings
for grease gun service. |If not easily accessible, provide a bearing
lubrication with grease tubing extended to conveni ent |ocations.
Provi de grease fittings that prevent over-lubrication and pressure
buil d-up injurious to bearings. Provide oil reservoirs that are
liberal in size and have an opening for filling, an overfl ow opening
at the proper location to prevent overfilling, an oil-Ievel sight
glass, and a drain at the | owest point. Provide the manufacturer's
recommended | ubricant sufficient for 6 nonths of nornal operation

f. Anchor Bolts: Provide anchor bolts, with necessary hex nuts and
washers, fabricated of Type 304 stainless steel. Provide anchor bolts
and accessories to secure the stationary assenbly to the holl ow
concrete center pier

2.3.2.3 Di stributor Arms

Provide distributor arnms that are attached to the rotating assenbly by
flanged or screwed connections. Provide arns fabricated of steel pipe,
structural steel with a mninumwall thickness of 6 nmv 1/4 inch, or
alumi num al l oy that conforns to ASTM B241/B241N. [Wen the adjustable
flow division weir specified in paragraph Rotating Assenbly is not
provided in the rotating assenbly, provide one adjustable, accessible
overflow weir in each secondary armto cut off flowto that armat ninimum
flow and to allow uniformflow of all arns at maxi mumflow.] Provide the
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end of each armw th a quick-opening shear gate for flushing. Support the
arns fromthe rotating assenbly by cables, steel tie rods with
turnbuckl es, or a steel truss. Conformw re strand for cables to ASTM A475.
Provi de arm supportsto support the design | oads. Brace arns laterally by
means of horizontal steel tie rods with turnbuckles. Provide each arm
wi t h openi ngs spaced to distribute the flow uniformy over the filter

bed. Provide nozzles and spreaders at each opening and constructed of
corrosion-resi stant nonferrous material. Design nozzles to provide

maxi mum reactive force with m ni mum head | oss. Ensure spreaders di sperse
the flow evenly from each opening. Provide spreaders that are easily
renovabl e for cleaning and equi pped with replaceable orifices pernitting
variation of flow capacity with different orifices. Provide

rectangul ar-armdi stributors that have orifices in the spreaders. Provide
orifices of noncl ogging design

2.3.2.4 Center Pier Supply Fittings

Provide the | ] mr inch supply inlet line junction fitting with a

[ base tee and riser pipe] [base-plate with short riser pipe and flange]
suitable for the rotary distributor center colum attachnent. Construct
center pier supply fittings of ductile iron, or steel conformng to
AWM C151/ A21.51 or ASTM A53/ A53l, respectively.

2.4 FI LTER BLOCKS

Provi de an underdrain systemthat includes rectangular and cut tile

bl ocks, cover blocks for drainage channels, and vent bl ocks. Conform al

bl ocks to ASTM C159, Type |-H, except provide cover bl ocks without
apertures and provide vent blocks with openings to accommpdate vent

stacks. Provide cut or angle blocks that are cut on an angle to conform
approxinmately to the wall curvature. Provide filter underdrain bl ocks
that have semcircular inverts or equivalent sections and cover the entire
floor of the filter. Provide vent stack pipes of extra strength vitrified
clay pipe conformng to ASTM C700 and that are provided as indicated.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

3.1.1 Pl acing Rotary Distributor

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: Delete bracketed wording pertaining to weirs
or dependent on the provisions of weirs when

di stributors have |l ess than four arns, except when
two-conpartnent arns are used. Coordinate with

par agr aph CENTER COLUWN

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

Provide rotary distributor that is installed in accordance with the
recomendat i ons of the manufacturer and by worknen experienced in the
installation of this type of equipnent. Carefully check all components
wi t h gal vani zed or other corrosion-protective coating and restore any
danmaged or abraded areas to the original or an equival ent coating.
Provi de proper alignnent of all equipnent. Set the anchor bolts in place
and the nuts tightened agai nst the shins. Securely bolt the stationary
assenbly in place. Further check the alignnent of equipnment after
securing to the foundations and, after confirmng all alignnents, grout
the stationary assenbly in place using grout that conforns to
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ASTM C1107/C1107N. Align equi pment with associ ated pi pi ng and under no
circunstances will "pipe springing" be allowed.[ Set the weirs in
accordance with the directions of the manufacturer, based on anticipated
flows.]

1.2 Placing Filter Bl ock

Lay filter underdrain blocks in a dry nortar bed. Provide nortar

t hatcontai n one part cenment conformng to ASTM C150/ C150V, Type Il, and 4
parts sand conformng to ASTM Cl44, except a 1:3 cenent-sand nortar bed
for the first course of bl ocks where cover blocks are used. After the

bl ocks are laid and before the stone is placed, danpen the dry nortar bed
by sprinkling. Install filter blocks providing an uninterrupted flow

t hrough the drai nage channels in the blocks to the effluent channel. Lay
bl ocks in true alignment, with cross joints staggered in |ongitudinal rows
at right angles to the center drains. Start the rows of blocks at the
edge of the drai nage channel and end at a sufficient distance fromthe
filter wall to provide an air passage around the inside periphery of the
filter. Provide air ducts conprised of either blocks or stacks for
venting air to the atnosphere as shown on the draw ngs. Provide the
manuf acturer's plan |ayout of filter block units.

.1.3 Placing Filter Media

[Store stone or slag nmedia delivered to the filter site on wood pl anks or
other clean hard surface areas. Do not dunp stone and slag directly into
the filter. Rescreen and fork the nedia at the filter site to renove al
fines before placement in the filter. Place nmaterial by hand to a depth of
300 mr 12 inches above the filter blocks and place all material without
damagi ng or displacing the underdrains. Place the renmainder of the
materi al by nmeans of belt conveyors, wheel barrows, or other equi pnent
recommended by the manufacturer. Place the nedia in |layers not exceeding
450 mr 18 inches in depth. Place filter media as near as practicable in
final position to avoid excessive rehandling; take special care to avoid
breakage or segregation of different size particles. Dunping the filter
nmedia directly fromtrucks into the filter, dropping the filter media from
hei ghts exceeding 1 m 3 feet or throwing the nedia into the filter is not
permtted. |If it is deternined that an excessive amount of fractured
stone or dust is passing into the underdrains, renove and rescreen the
filter media at a location outside the filter walls. Wl kways or runways
over the filter, except for the purpose of installing materials or
equi prent for the filter, are not be permitted. Storing materials, such
as cenment or sand, or placing heavy construction equi pnent within the
filter walls will not be pernmitted. Do not pass concrete, sand, dirt, or
other materials deleterious to the filter over the filter by any neans.
Driving trucks, tractors, or other heavy equi pnent over the filter during
or after construction is not permtted.][ |Install plastic filter nedia in
accordance with the recommendati ons of the nedia nanufacturer.]

.2 FI ELD TESTS AND | NSPECTI ONS

Provide all |abor, equipment, and incidentals required for the tests,
except that water required for the field tests will be supplied as set
forth in the CONTRACT. Notify the Contracting O ficer | ] days prior

to dates and times of field tests. Performall field tests in the
presence of the Contracting Oficer. Rectify any deficiencies found and
conpletely retest work affected by such deficiencies. Test the

di stributor nechanismto denmonstrate correct alignment, snooth operation
and uniformty of flow distribution over the filter nedia.
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3.3 CLOSEQUT ACTIVITIES
Submit operating and mai ntenance nmanual s. Provide nanual s that include
t he manufacturer's name, nodel nunber, service manual, parts list, brief
description of all equiprment and their basic operating features, and
sinmplified wiring diagrans for the systemas install ed.

-- End of Section --
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