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anthracite will be drawn intao the plenum chamber. As
described above, the release of "slugs" of air during
backwash can upset the bed.

Additionmally, introduction of the backwash water too
suddenly or at too high a rate carn be detrimental. T Laow
a backwash rate will not clearn the media uniformly and will
cause poor filter performance and permarnent clogging of the
bed.

Operators should frequently observe filters duwring backwash
and note the following items:

a)l Check for correct backwash rate.

k) Check for uaniform backwash over entire bed surface
(Gravity filters only).

g Check that surface wash agitators are rotating. E
rot, some of the nozzles may be clogped. Consult
the technical standard provided at the rear of this
marnual.

) Check that the backwash time is long enough for proper
bed cleaning.

&) If there is any evidence of air during backwash,
investipate immediately.

NOTE If the rotating media agitators supplied by
Roberts are of the air/water type, do not
confuse the pentle, regular pattern of air
bubbles produced by the unit with the often
explosive release of air from the filter
indicative af air beirng brought in by the
backwash water.

Foor effluent guality, short filter runs and high head-
losses are problems to be reported and investipated. These
proablems can be a result of a "dirty” filter due to the
praoblems with the chemical feeds, insufficient backwashing
and/or the nature of the material in the filter feed water.

Do viot delay in investigating operating problems even though
the effluent quality is acceptable. These problems will rot
oo away and only result in serious malfunctions at a later
and probably more critical time.
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VIII.FILTER TROUBLE SHOOTING

Improper ocperation of a filter can result in significant treat-
ment difficulties. Same of the more common occourrences are
presented below. It is important that the plant aperator be
aware and avoid them if possible.
1. Filter Underdrains
Generally, the three (3) main causes of the failure of
an underdrain are as follows:

A Air in backwash water
B) Excessive solids build-up in the filter
#, Operating to arn excessively high headloss

Evidernce of "slugs" of air being released from the filter
bed during backwash can not only damane the underdrain, if
vizlent encugh, but can cause the loss of filter media by
carrying it to waste. Air can be introduced into the urder-—
drairn if the backwash header is permitted to drain between
backwashes o it can be introduced by the backwash pump.

If an excessive amount of solids is permitted to build up
in the filter bed due to insufficient backwash flow o high
carry-over of chemical precipitates or biclogically active
matter, portions of the filter bed can become permanerntly
clogned. Whern this occcurs, areas of high and low velocity
are created in the filter bed during backwash.

Operating to an excessively high headloss can not only
contribute to clogging of the filter bed but can produce a
negative (below atmospheric) pressure. A rnegative head will
cause air which is dissclved in the water to escape,
resulting in air binding and the viaclent release of air
during backwash. A rnepative head is rarely encountered in
pressure filter systems.

R Eilter Beds
Upset of a filter bed is generally caused in one of two
Mannars., If the underdrain has been damaped, the media

gradation will be affected whereby gravel, sand and/or
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Filter Shutdown

If it becomes rnecessary to remove a filter from service, it
is sugnested that the unit valves be closed to maintain the filter
full of water.

For prolonged shutdown periods, it is sugpested that the filter
be kept full of water as above. Feriodic backwashing with
chlorinated washwater arnd/or the addition of a chlorine product
to the filter to maintain a chlorine residual may be required to
keep septicity of the filter bed to a mirimum.

If a filter is removed from service and the water drairned down
below the top of the filter, refill the filter with backwash water
only. DO NOT permit the filter to be returred to service by
aopening the influent valve since this will result in Oross
disturbances of the filter bed. When refilling a drained filter
with backwash water, extreme care should be used. Gradually start
the backwash water flow at a very low rate arnd do rnot increase the
rate until all air entrapped in the bed has beer released. Failure
to maintain continuous control over filling the filter with water
can result in permanent damage to filter underdrain as well as

filter bed upset.







OFERATING INSTRUCTIONS

FILTER MFG. COMPANY U. 8. Marine Corps Base
M Darby, Pennsylvania 19023 Camp LeJeune, NC

Contract 2033 Fage & of 19

E 23

4) Slowly open the system backwash waste valves (V-3, V=11
and any other valves on the waste lirne from this system).

B Very slowly opern the system backwas! inlet, regulating
valve (V-2). While opening this valve close attention
should be paid to the flow indicator.

NOTE : It is important that the backwash rate be gradually
increased to the desired rate. Refer ta Operating Data
Sheet for recommernded rates. Also rote that increasing
backwash water temperature will require higher flow
rates to effectively clean the media bed. That is to
say, that wher the temperature of the backwash water
increases, viscosity will decline requiring a subsequent
increase in flow rate to suitably expand the bed.

CAUTION: Freguently check backwash waste for sigrnificant media
carry—over and reduce flow as rnecessary.
€) After 7-10 minutes backwash is terminated onm Filter No. i

by closing valves V-5 arnd V-E.

) To start backwash on Filter No. 2 apen valve V7.

8) Very slowly open the backwash inlet valve (V-8). While
opening this valve, close attentiorn should be paid to

adjustments rneeded in V-2 to obtain the proper flow rate.

9) After 7-12 minutes terminate backwash on Filter No. 2 by
closing valves V-7 and V-8,

1@) The system is now ready to be put on line.
11 Close valves V-8 and V-3.
1) The waste water tank should be isclated by closing valve

V-11. Open filtered supply to pool by opening valve V-18.

159 All of the filter inlet and coutlet valves are opened.
(W=Crg e\ B V=gcand= V=6, V=87 "V=10).

14) The system service effluent valve (V-4) is cpened.

1.3 Very slowly open the service inlet (V-1) to achieve the
desired service flow rate.

TES The service influent valves V-5, V-7, V-9 are also
used for backwash waste outlets and service effluent
valves V-6, V-8, V-12 are used for the backwash inlet.
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DESCRIFTION OF OFPERATIO

Please refer to the Piping and Instrumentation Diagram (Drawing
€£9052~-&) provided at the rear of this marnual for a graphic
representation of the information contairned hereirn.

Service

The stream of water to be filtered Flows through- the inlet valve
(V1), through the irndividual filter inlet valves (V=-5, V-7, V-9)
and is distributed over the surface of the media. 'As the water

passes throuph the bed solid particles are trapped in the voids.

Cleansed water flows through the urnderdrain and exits the unit
through the effluent valves (V-6, V=8,"N=18)i

As the filter bed becomes clogged, less water can pass thraugh
the bed unless the inlet pressure is ircreased. Eventually the
filter will reguire backwashing. Wher the filter is sufficiently
clogped the operator should benin the backwash sequence as
described below.

IMEORTANT = Iri order to maintain the integrity of the filter
beds and to allow for optimum filter performance,
it is recommended that each unit be backwashed
whenever any one of the following occurs:

&—-12 psig differential pressure is indicated
&) ornce every week
3) turbidity breakthrough cccurs

Backwash

Each filter cell is backwashed separately and in sequence as
follows:

1) Closze the system effluent valves (V—-18 & V—-19).
£ Close the system influent valve (V-1).
5 lenlate the units mot to be backwashed. Only orne (1)

Filter (both cells) is to be washed at a time, therefore if
Filter 1 is to be washed effluent valves (V-8 & V—-1@)
should be closed followed by influent valves (V-7 & V-9).
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ITs

Number of Urnits:

Number of Compartments per Unit:
Size of Filter:

Design Fressure:

Underdrain Type:

Filter Area:
Filter Flow:

Filter Rate:

Backwash Flow:

Backwash Rate:

Backwash Time:

Roberts Referernce:

Three (3)

Twio (2)

7' Diameter X 7' Straipht Side
75 PSI W. P ASME Code

Header/Lateral

38.5 B5qg. Ft. per Compartment
420 GPM Each

9. 19 GFM/SF

1162 GFM
15 GFM/SF

7 — 12 Minutes

Camp LeJeurne, North Carolina
Contract 20393
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Surface Wash - Washing or agitation of the media at the bed surTace

Suspended
Solids

Underdrain -

Haste -

with high velocity streams of water and/or air to

increase efficiency of solids removal from the media.

The amount of suspernded particulate matter measured
milligrams per liter (mn/1 = ppm) determined by the
filtration of a sample through a prepared nlass-—
fiber filter or an asbestos lined crucible as
specified by the latest edition of Starndard

Methods, (Americarn Fublic Health Asscc.).

The filtered water collection system located bereath
the filter media or media support gravel. This same
system is also employed for distribution of backwash
water. As the flow during backwash is gernerally 3
to 7 times that of service conditions, the hydraulic
design of the underdrain system is governed by back-
wash conditions.

The term gernerally applied to the water exiting the
filter which contains the particulate material
(floc or sludpe) removed from the media during
backwash.
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Effluent =
(Filtrate)

Filter Media

Filter Run

Filtration

Headloss

Influent =
(Feed)

Rate

has been in service for some time and the bed is
filled with particulate material. Breakthrough, in
this case, would indicate the termination of a run
and the need to initiate backwash.

The cleansed liquid that has passed throunh the
filter.

The media which allows passapge of filtrate
(effluent) and retains the particulate material.
Media is selected for desired physical character—
istics; such as size, specific gravity, and

gradat ior. For a particular applicaticon the filter
media is specified in terms of "effective size" arnd
"uniformity coefficient™. Effective Size (E.S.) is
defined as the size of the grain in millimeters, of
which 92% of the material is larger. Urniformity
Coefficient (U.C.) is calculated by determnining the
size of a grain of which E0% of the material is
larger and dividing by the effective size.

The specific gravity of a media is also an important
factor. Typical specific gravities are Silica Sand
- &.6, Anthracite - 1.5, BGarnet - 4.:2.

The size and depth of media are selected based upom
experience or pilat plant studies for a particular
or similar water.

The lerngth of filter run (gernerally expressed in
hours) between backwashings.

The mechanical separation of suspernded particulate
matter from a liquid by means of pervious media.

The pressure loss through a filter, measured
between the inlet and effluent cornrmections,
generally expressed in feet of water for gravity
units.

The liqguid fed to the filter.
The rate of filtratior or backwash expressed in

gallons per minute per square foot of filter surface
area, generally abbreviated GFM/SF.
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INTRODUCTION

The information and recomm nda
of fered to assist in peratlng

Equipment supplied under th1s contract is cover y the ManU-L N
facturer’s warranties renardlng;defectlve mate ials'dr workman—‘?V‘
ship. These instructicons should be read and fo Wed carefully,
since errors in initial installation ard operatio 1ght result
in damange which would not be :ncluded in the wawrahties mentioned’
above. : :

A study of contents of this manual will alsc assist in understand-
ing more clearly the operation of this plant.. It is therefore an
advantage if a copy of this marnual be avallable for reference to
persons directly responsible for operatlon and’malntenaﬁce )
of the equipment. ;

DEFINITIDN“

The terms used in these instruct1ons are defihed es follows:

Backwash - The reverse flow of water through the med1a to
effectiscolids removal. 5

The rate of backwash water is often expressed in.
inches per minute rise. Each inch per minute (IFM)
of rise equals 0.6&5 gallons per. minute per squerel
foot (BPM/SF), e.g. - 1z IPM r1se >‘7 5 GPM/SF.

When backwashlng}the filter the term."bed .
expansion" is sometimes used. ThiSQexpresses the
percentage of the original bed depth to which the
bed is fluzdlzed dur1ng backwashing. An expansion
of S0% is normally con51dered maxlmum.

The degree of expan510h is a function of the back—
wash rate, the size, shape and spec1f1c grav1ty of
media, as well as the specific gravity and, to a
great extent, the temperature of the backwash liquid.

onducted from

Backwashing of filters is normall ,
l@J@PM/SF.

3 to 10 mirnutnl..*’at rate of 15‘1:7‘"

Breakthrough — An express1on used to descr1be the passage ot
suspended solids. through a fxltev ‘bed.  This break-
through phenomena most often o L) s ‘after the filter

S AR S S







