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PURPCSE

To set fortn Minimum Design Standards acceptable to FHA for water supply
procducticz, treatrent, pumping, storage, and distribution facilities to
serve properties offered as security for mortgage insurance.

APPLIZALION

These Minizmir Design Standards apply ‘o central water systems serving
resicential neighborhocd developm-nts and rultifamily projects, Such
Systems are to be owned and operatad by private organizations, Property
Cwners Associations, or public utility companies controlled by govern-
mental autnority

These stancards apply to proposed cerrunity water systems, to commnity
water distribution system extensicns and tc supply and treatment plant
2Xpansion. All exhibits included in the o scessing stages indicated under
CW3C0, Sutmission of Exhibits, will be requi.red for water systems proposed
for ccnstruction. These standards shall also be applied to privately
uilt water systems or additions to water s;etems which will be dedicated
to public authorities for ownership and cperation,

The design of existing syatems and those whi ch, due to unusual circum-
dtances, are under construction at the time ~HA consideration is requested
sha.l comply with the objectives of thesa standards. The exhibits included
under Final Planning and Construction Ctages will be required to the ex-
vent applicabla. "As-built" in lieu of "pre-construction® design plans and
specifications are to be submitted for completed existing systems and for
all finished stage construction that has been partially completed when FHA
consideration is requested. The exhibits required for, and the application
of these standards to the remaining uncompleted work shall be the same as
for systerms proposed for constructicn.
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OBJECTIVE

To provide water supply facilities which will deliver, under
pressure, a satisfactory continuous supply of water which
complies with chemical, physical end bacteriolegical stindards
acceptable to FHA and which will be palatable withont being
excessively hard or corrosive.

GENERAL ACCEPTABILITY

LOCAL CODES AND HEGULATIONS

These minimum stancards have been established tc accomplish
certain basic objectives for FHA mortgage insurance purposes
and shall not be ccnstruec as relieving the buwilders of re-
sponsibility for complianc» with local ordinances, codes and
regulations including esta’ lished requirements of a health
authority having 3Jurisdict. sn.

The Federal Housing Adrinistration does not assume the re-
sponsibility for enforcing or determining compliance with
local codes or regulations or make interpretstions regarding
their application in any spr zific instance,

Where the local ccde, regulstion or requirement permits lower
standards than required herein, these Minimum Design Standards
shall apply. In the event, the local code, regulation or
requirement precludes compliance with these standards, the
preperty may be ineligible unless the stated objectives set
“orth herein are fully attained by the altemmate means proposed.

REVISIONS TO APFRCVED PLANS

Any deviations from the approved plans and specifications on
which commitments for mortgage insurance were based must be
approved in writing by the local FHA Insuring Office befors
the changes are made. A request for sucn approval shall be
accompanied by written evidence that the proposed changes are
acceptable to the State Department of Health and any other
state or local authority haviag jurisdiction, and by a supple-
mentary engineer's rcport describing the changes and stating
reasons {or them.


http:requiremer.ts

CW300

CAd301

TAINE ]

SUBMISSICN OF EXHIBITS

FEASTBILITY STAGE

ign plars and specifications, the
3 with tie lecal FHA Insuring Office
er. hring wnis stoge the feasi-
d be determined.

tnan the following exhibits

rinted topographic
ological Survey or United
with the location of the

siing w@ater works facilities

a Lo be served setting forth the
loprent contemplated,

e

e. & report of soound water resources of the area
(preferably from the ed Stites J<olozical Survey or
State Departmant of Uonservation) selting forih data on
the quantity and 3:ality of the water available,

CW30Z-1

CA302=~2

W302-3

PEELINILARY PLANNING STAGE

, submit tihe following exhibits, as applicable:

data on which
e report shall

Informaticn »n such as the
terial of casing,
cilities, and
zource of supply,
drainage
yield from

v the nature of
rousn wihich

acity of wne proposed water
treatment facilities, type and siz2 cf Water storage units,
snd size and layout of water disiribwtion pipin

* 5

A statemant from tne Sta sriment 2f Haalth and/or other
authoritias 'aving jurisdicticn thzt the general proposal is
accepiable aad that water citers’on rir=ts have been granted.

Information concerning tuo siructure of the proposed crgani-
zation which will own and -pera®:s the system, and the means by
which continuous satisfactory operation and maintanance of the
system at reasonable cost will be assurad,



CA303

CW303-1

FINAL PLANNING STAGE

defore comritments for mortgage insurance are issued on any
croperties to be served, the FHA Insuring Cffice will de-
terrine the acceptadility of all details of the proposed water
supply eystem, A final enginoering report, shall be submitted
iontaining detailed and specific informition on the vasic data'
from which the design of the system was ceveloped, where such
data varies from or were not included in the preliminary en-
gineering report.

The following informaticn shall be iacluded unless previ
on st . d pravior
submitted, i ously

a. Extent of Jatar works System - A descripticn of the nature
and extent of the ar-~a to be served by the water supply
system, any provisic- for expansien or tne system to ipe

clude additional are 3, and an analysis of future requirements

for servica, Descrij rion ahall also be siumitted on any
non-residential water surpiy needs whicn are o 2 met by
the water system, or (hich are lizely ts be required in the
near future,

b. Water Zonsumptiosn -~ [ +sed on availahle records, tne estirmated

population to Le serv: i, description of tne present and
future water consumpt.on values ysod in the design, and the

present and future 2stimates of the safe yield of the sources

of supply.

c. Meters ~ Individual water meters will be required for each
property served except where unusual circumstances preciude
their use. Justificatisn fo= any proposal to eliminate
meters shall be submit*wa to FHA for consideration.

d. Fire Flow Requirrments: Submit information on the fire pro-
tection requimments of the State Tire Tnspection ifureau and
the extent of compliance witn these Tequirements by tlie proe
posed design,

Possitle Sources of follution: Describe any possible sources
of pollution tnat may effact the various parts of the water
system, such as existing sewage treatm:nt plants, sewage 1ift
stations, sewzge plant effluent dischargs, industrial waste
disposal systems, discrarge from indiviaual sesage disposal
systems, etc. when available, informatiza snall b submitted
21 tha minimum, maximua and average daily flows, for the past
year, of axisting sanitary sewurige systems in the arwa,

Sources of Supply: Describe tue proposed source or sourcss
of water suprly to be aeveloped.

<uality of Raw Water: Clompleta physical, chemical, and
bactsriological analywes of water samples taxen from the
supply source, or from the test well if availabtle.

Proposed Treatnent: Describe the proplsed treatment processes
to be used to make the raw water saf2 and palatable; and to
free it of objectionable characteristics, such as excassive
corrosiveness, hardness, iron, manganese tasts, odor, etc.,
which would interfere with its normal domestic uses.

Pumping Facilities: Describe the basis for .esign of all
pumping facilities, including the physical and oparational
characteristics of the pumps and drive units, purmp housing
and related appurtenances.

Storage Facilities: Describs the type of comstruction and
capacities of all proposed water storage facilitiss. Include
the criteria for Jetermining the amount of storage provided
as well as those portions which will serve flow and pressure
equalizing purposes and/or contingency reserves.,

Distribution Piping: Describe the design criteria used in
determining average and peak flow variations and related
pressures and pipe sizes throughout rerresantativa carts of
the piping system. The description of the soil in which the
mains will be installed should include the chemical character-
istics, physical nature in terms of vnified soil eVagsifi-
cation - see FHA Bulletin #373 - and the maximum and minimum
water table elevations in the area.



Stage Constr.ction: The desigr computations and exhibits c.
should cover the complate system, The report should clearly

indicate the portion to %o in~l:ded for each stage of con-

3truction and the numter of properties tc be served.

Spacial Design Data: I unuiuad condi
which requirs the 2stablishment of spe
and computalions, sush informaticn sna

ti10n9 are encountyred
cial dasizn criteria
by provided,

Details of the strustural design of all structures includad
in the asystem as rollows:

{1) Live loa: for fisors roofs,
(2) Elavations of the ovarflow or liquid level ~f all tank
siructures,
(3) Safa soil-b aring values at the 2lavation of the founda-
tlon orf major structur
{4) A& descriptiog of at the sits of all major
structures ag dets :3t borings and exploration
pita. Tha dava 3 ind and nature of th r.
soil from the original g A t3 a depin’ telow
the roundation level c31al to the diameter or width of the
structure,  Also includs ths My values or the number of
blows par foot, in the standard renetraticn test (ASTM
D1585), The Unified Soils Slassificaticn System is re- 3.
comonu2d Tor usge in describing the scoil.
()

The steel stress for ring toasion in reinforcing used

in the dosign of cylindrical tank structuras,

The concrete mix and

used in the design.

Structural zesign astumptizas and computations used in

the design of the major structures,

(8) Gross weight of machinery or couipment supported by all

major structurss,

(9) The maximwm =lavation of sessonal and average ground
water table,

(1C) The thickness of concrete

(6)
(7

tha compressive atrength of concrete

covering over reinforcing steel.

Topographic map of the land on which the system is to be con-
structed. If the well field, surface resarvoir, treatment
facilities or storage facilities are located outside the
sarved area, thcse may be shown on separate topograchic maps,

Complete working drawings of the sydtler, including final
structural details, of the well zon:triction and development,
intake structure, treatment facilities, sumping and stcrage
facilities, anc iistrirutizsn piping g appurtenances. Tue
plans ang profile; of the diatridution rizing system shall
show Lhe lazaticsn of existing sanitary aa r3, storm idraing,
cas linas, ownar unidor,rouna utilities, et:., szcording to
Lae infirmation availatle,

Lust

the Eknerican Cone
andards 4ssociation,
~rials, the redaral

icatisng referred to

Ul (LD e

e
3

ority of the desisn of
nib whare approval
is mquired, such approval

the systam 25 descrile ita,
by other local or stats

shall alsu te submitied,

Complete dntails of the organizational structure for ownsr-
ship and oparation of the system including final drafts of
all required legal documents.
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CONSTHUCTION STAGE

Prior to final acceptance of any properties as security for
mortgage insurance, construction of ths water system shall be
completed in a manner acceptable to FHA. To the extent they
are applicable the following exhibits are required:

a. Written evidence tnat the system as constructed has been
approved by the health authority and other state or local
autnorities having jurisdiction, In those arz2as where the
health authority or other officials do not normally approve
the specific installation the Sponsor shall provide the In-
suring Office with a written statement from the Stats Health
Depzrtment indicating that they accept the responsibility
for supervisory control over the nperation of the system.

b. A written statemsnt rom the deslgn engineer that the
system has been con tructed in substantial compliance
with the approved w. 3ign rlans and specifications.

C. Ev-idencg that an accsptable organization has bean established
which will assure ti.» continuity of satisfactory service at
reasonable rates,

d. Evidence that the finished water comzlies with the State
Dapartment of Mealth 3tandards for bacteriological and
chemical quality, Ccmpliance with the U.S. Public Health
Service Xrinking Water Standards will be required where
State Department of Yezltn Standards have rot been adopted.

CWLO1

CWLO2

Cwl02-1

Cwh02-2

CWL02-3

OJECTIVE

To provide a continuous and adequate flow of water which is
amenable to treastment, if necessary, to assure a supply of
water satisfactory for all domestic and related uses of the
conrected properties,

GEN=RAL

These standerds are applicable to ground water or surface
water scurces of supply.

Grourd Water Sources - The general types of ground water

sources are wells, springs and infiltretion galleries. Except
under unusual circumstances, dug, or bored walls, springs and
infiltraticn galleriss do not acsure the continucus Supply
required and are subject to surface pollution by their vory
nature of constructien, For these water sources consideration
Dy FHf will cnly be given when it has been shown that geological
conditions preclude tne develcpment of a more satisfactory source
of supply and that special steps have Seen taken to assure con=-
tinuous protectior against poliutiorn.

Selection of Site - The selection of tre site shall te tased on

the type of ground water source to be utilized, depth to the water-
bearing formstion, types of subsurface soil formaticns to be pene-
trated in order to reach the water bearing formation, freedem from
floodirg or excessive surface wash water, and the rela‘icn to
existing cr prtential sources of pollution. The best sepgly of
water available in the area which will meet the gquantitative and
qualitative needs of the system shall be developed,

Surface wWater Sources - Surface water supplies from streams,
lakes, or reservoirs will be considered by FHA only when evidence
is presented to show that the surface source can provide a
continuous satisfactory supply. Submit the following data con-
cerning the proposed surface supply source:

a. Hydrological data, such as stream flow, weather records,
storage capacity, and other dats used to determine the safe
yield.

b, Size, physical characteristics, land use, and other [actors
concerning the drainage area,



c. Doscriptien, including the type, Quantity and location,
of all sources of pollution on the water shed,

d. A careful study should be made of all factors determining
the safe yield of the proposed water source, Data should in=-
clude geological location, sterm Faths,prevailing winds, type
and intensity of precipitation, topography and size of tagin,
type of soil, type of vegetatien, type and extent of artifi-
clal drainage, extent of other surface storage in the drairage
area, character of the drainare aroa, evazoration, infiltration

and ctrer losses,

a8, Evidence {rum tate local governmental a2gencies having
jurisdiction, ving Fropused surrecuy water supply and
granting autho to divert the required amsunt of wator to
assure a conti a3, gatisfaclory supply for the proposed
cevelopment.

<uality of Surface Watar Sources - To b2 acceptable to FHA {t
Must b3 shown that the zurface water source, with onabls
treatmont, can provide a contiruing and sdaguate supply of water
meting the objectivas of CRL00. Many surface supplioes cannot

be acceptec because of tha character, amcunt, or non-vniformity
of the pollutisn lozd, Where more than cne water source could
provide sufricient wzter, ihe suc.ply which requires the least
ireataent to make it satisfactory should be used, In those local-
ities whare coil peisoning has teen practiced or can be anticipated,
special care should ba exercised to assure that the overlying
geological formaticns will affectively crevent the soil polscns
from reaching the watar bearing formation,

- 10 -

CwL03
CWL03-1

Cil;03-2

Cwhoh
CWLOL-2

Cwli0.-1.1

CWL0L~1,2

LOTATION FROM SOURCES OF POLLUTION

Protective Horizontal listances - Minimum horizontal protective

distancesz batweern the well and common sources of pollution shall

not Te less than those spacified in Table I. For wells termina-

ting n d formatinns, or where the overlaying scil forma-
i ater tistantes may be required by

watertizht to the dapth
rmations that are or ray
cteristics. Th2 annular

or curting shall be sealed
nd srout, or other apiroved
Cepth Janignated harain

e casing dapths for drill-
ce seil formations en-

w21ls in S:znd or Zravel Formaticns - Where the overlying forma-
tionc 2 ta’ or of a caving nature for the full centh of
the ap bl= screen shall be installed. The opening
out <, suring construction shall te grouted
T th. >lay, hardpan or shale overturden 1s
2 casing shoula be extended through such
aci

s
s
no tre outer casing, it shall be withdrawn
east five feet above the stable formation.

Wells in Lirestone or Creviced Formations - Formations that are
thanrneled, creviced ar fractrrcd may yield unsafe or undesirable
“ater and snould be avoided as a source of supply unless overlain
with en uncensolidated mantle of sufficient thickness and extensive-
uess for water surply development. The antular space between the
casing and drill hole 3hall ba sealed off by grouting for the full
depth of tne casing to assure watertight cornstruction, and the
minimum protective depth of casing shall meet the reguirements in
Table IT. Particular care shall te exercised in localitias whera
possible sources of pollution exist in or near the site, A supply
which may be polluted will be accepted by FiHA only if no alternate
satisfactory supply is available and treatment facilities are pro-
vided whicn can render the water continuously safe and palatable.

1



TABLE I - Minimum Distances(i)

TABLE II - Well Casing Depths

Protective Casing Depths

Drilled Type Wells

Water bearing
formation

Overlying material

Protective casing depth

or

Gravel

Sund, or mixture of
sand and gravel

Thr: depth of casing will be
governed by the pumping
level. For punping levels

30 feet or less, the casing

shall extend lU feet bvelow

pmpinge level. For pumping

levels greater than 30 feet
the casing shnll 2xtend 5
feet telow pumping level.

Clay, or similar
material, containing
layers of sand or
gravel.

The casiig shall extend S
feet telow the pumping
lavel, bul through clay
below any sand r gravel
above the j)-foot depth.

Cley, or simjlar
material, only to
depth of 35 feet
Or more.

The casing sinll extend 5
feet below the puaping
level.

Type of Well
|
Distance From Dug(3) Bored { Driven Drilied

Property Line 120 5! SO 0!
Inproperly Abandened

Well or Sinkhole Uracceptable 20
Seepage Pit 20t 200 200 100"
Disposal Field

or 3ed Lot 200 200 100!
Industrial Lagoon Unacceptcble (2)
wWatertight Sewver

Lines ot St Sut 10
Other Sewer Lines It 100t 100t 50!

(1) Any distances specified above shall be inercased if
necessary to meet the minimun reguirezents of the
Healtih Authority,

(2) The minimun safe disiance from a lagoon shall be
specified depending upon the nature of the waste,
geological surfece and subsurface conditions, and
tke recormendutions of the FEA and Health Authority.

(3) Radia water collectors, springs, and infiltration

galleries siall conmply with the minimun dlstances
specified for dug wells.,

-12 -

Limestore,
granite,
or

quartzite

Drift material, to a
depth of at least 53
feet to o radius of 1
nile.

The casing shall be
firmly seated in the
rocs fermation,

Drift material, to a
depth less than 50
feet to a radius of
1l mile.

The casing shall ex*znd
10 feet into uncreviced
rock below 40 feet,

Sandstone

Any material except
limestone, to = depth
of 35 feet or less.

The caslng pipe shall be
exlended 1% feet {ntc
fim sandstone, or to
ir)-fool depth.

Any material except
limestone, to a depth
greater than 35 feet.

The casing pipe shall be
effectively seated intc
sandstone. Minirmum cased
depth shall be 40 feet.

Limestone at variable
depth.

The casing pipe shall be
extended 1) feet into firm
sandstone.

- 13 -
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GWL0L-1.3

CWLOh-1.L4

CWl0u-1.5

ChkOy-1,%

CWLOL-1.7

Wells in Sandstone sormatioms - Tie protective casing shall be
of watartight construction. Tne annular space betweer, the drill
hole and casing shzll %e made to the deptir specified in Table II.
Flowing Wells - Flowing wells shill s tonstructed su their flow
can bu controlled., The initlal dril! hole should 2Xtend into,

but not thro gh, the im.ivigag formition rontaining the weter under

head, unlass necassary for proger constivction,  The protective
2asing and ann mout skall be imatalled and allowed to get,
Following the si 2f the drill hole into the watertearing
formation, an caming gniil e raguir2d if ercsion of the
confining beq by ¢! ~“ings watar can be =¥oeened to occur. This

inner zasing skali e joined
tive casing. rlow z-
Pipe connections, wat
serveirs, sot at an altity
There shall be no diract eg-
and source of poilutier

tertight manrer to the protec-
“ell should consisi of valved
tions, or r2ceiving re-
ouling to that of the head,

i taetucen the discharge pipe
5 a zZewa2r, ete,

Gravel Wall Constricting - Quter casing should ve of such
diaseter 1g vo provide a ainimm annular opening of 1.5 inches
after placerart of the gravel rerill pipes. when gravel refill

Pipes are used, tiay shall terminate, abcove grade, in threaded
capped outlats, 21} gravel used shall Le clean, washed, and
welleroundad, ane the cize carefully selected witn reference to
tha character of tha wator »aring formation to e packed, All
gravel usad shall Le “izinfected.  Protectivae casing depths shall
conform to the requirements in Table TI,

Driven Wells - Tne cising shall be watartight to the depths
indicated in Tabla I and 3 drop pipe shall oe provided to
convey the water :rom tre weli roint or screened sections to
the surface.

Other Ground Water Sayursas - 2ored or dug wells, radial water
collecters, srrings an- infiltration galleries will be considered
only where geological cuniticng preclude the cevelopmeat of a
satisfactory sup;ly with _rjlled <ell3a. The construction shall
frot-ct against surface pollnution ang the casing shall be watere
tignt to a depth of at least 20 foet. Tne concrete wall and curbs
installed in glace snail Le a¢ least £ inches thick, poured in one
operation, preferably witn a 1:2:); nix. Walls and curbs of con-
crete pipe, vitrified pipe or other similar pra2cast materials can-
not be Ispended on to Lo #3tertight, When present units are used,
they 1hall to anc--n2 in 4 neat cenmant greut, not less than 6
incnas tnick, placed in one operation,

-1l -

CWL0L=-2

SWL0L=2.]

Cwhoh-2.2

CALOL-2.L

CWhioh-2.5

Gerneral Construction ietails

Hlasting and Chanical S-neds *icning - Specifications covering
nethod, squigment, and contrsls for *ha tlasting or chemical
canditioning of wells all Le submitiea. The applicable
portions of tne current *Wvi Standard 100 chouls te follcwed,

S=ztiting of Screens

Withiout fuaztructisn of

inate not lass
or well apron.

© well apron shall be at

und elevation.
Ce shail Le at Least 2 fost
2vel, surrcunded by eartt
78 tue flood level, and axtend-
S irum the casing. Trne
a ra2inforcec zoncrete
of £ incnes, extending
the we'l to a puint 10 feet Lelow
sL2li-n site snall t» above

s ©r shall be suitably
and il snall e accessible
ds or other hazards,

- *bandoned well
ring the controlling g
cre the wells X

tbanconed and
be sealed by
which existed
be filled witn :oncrete wnere feasitle.

comply with current Aw#2 Standars 2100 an
the state authority baving jurisciction,

Capring - wWells retained as observasion walls, or welly temgorarily
removed frem service, shall have been conrtructed in accordance
with these standards, and shall e gealed at the top with a water-
tight threaded cr welded cap.

-15 =
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C3L0S
CWLOS-1

Cy05-1,1

Cdlyoc-1,7

CAL05-2

CWLOS-2.1

CWho5-2,2

CAL05-2.3

2WL05-2

CWl05-2.5

MAT=RIALS OF CONSLRUZTION

Well Screens

Size and suality - The diameter of the screen shall be such
that it can %e properly installad in the well casing. The
effective length of the wall screen shall be adequat; to in-
tercept the thicknrss of water besring strata required to yield
the well outiut requirements. The well screen snhall be maiu-
factured cof ~iirrial spacified in tne a;wlicable portions of
the ~urrant AsVA Standard 123, Screan opening;s shall provide
the saximin amount of spen area consistent with strengto and the
grading of the water=ba.rins formatisans to fmit maximum water
transmission witnsut elegping or Jamming., ) ’

Fittings - The necessur fittings snall we orovided o tightl
‘sea.l the top o the scr an to the casing and to close the bot{om
When the screea is inct- lez inside the casing, a leaa oacker ’
seal shall ce inztalled .t the top, located Lo,'rovide 2 12 inch
overlap of screen and c¢--ing when thne screen ;s at‘.ac;ed to
the caging,‘j suitssle o upling shall we vrovided or the screen
shall be w2l :9.'1 t2 the ¢ sing. ALl courlings and fittings, ex-
cept plugs and seals, us: ! Tar joining sacticns of screan ;hall
be of tne same material .5 the scrasen, )

Y e

L
b

i
n

Well Casings

Gazeral - Frot-ctive casings or curbings for dug and bored
wells are covered in a previous section. The protective casing
for other type wells shall comply with the applicable portions
of the current AWA Standard ALOO.

Material - “atcrials comnonly used for well casings or liners
are wruught iron, ailoyed or unalloyed steel and ingot iron
Well casing plpe shall be capable of resisting botn the str;m
to whi?h the pipe will e subjected during installation and the
corrosiveness ol the water with whicn it will come in contact.

Joints - Casing and liner wipe joints snall be welded or
threaded,

(.‘.x-outing1 Juides - Casing that is to e groutsd in the drill hole
or annu hele opsning shall be centered, using zuid
the masing N g & es welded to

Light Weignt Pipe - Temporary casings and liners installed withe
out c'ir%vmg may oe of lighter weight than specified in the casing
spacifications in the current AWWA Standard A10G. Light-waight
pipe shall have a minimum thickness of 0.25 inches,

- 15 -

CWLO05-3.3

WLOS5-U

JWL05-L.1

CWLO&
CHlL06~1

SWL06~2

Drive Shoes - Pipe wnich is to be uriven shall be eguipped with
a drive shoe.

grouting

Jeneral - Grout shall be applied in ocne continuous operation,
from tne pottom to the top ol the space to be grouted. Annular
openings shall ve sufvicient to assure a minimum grout thickness
of 1% inches.

Concrete Srout - The mixture shall consist of equal parts, by
volume, of cement ani dry sand with a maximum of € gallonz of
clean water per tag of cement (%4 pounas),

Neat Cement irout - Tne mixture shall ccnsist of one Lag of
cement {3i pounds} to nat more than & gallens =0 clean water,

Well Vents

Design and Location - A11 well vant openings shall ze piped
watertight to a point not less tran 2L inches above any known
flood water ievel, and, in any event, at least 12 inches above
the finisn ground surface. Such vent opening and piping shall
be of sufficient size to avoid clogging anc in no case less
than one-yuartar incn in Jiameter. The terminals of vent pipes
snall e shielded, scre=ned and turnad down. If %oxic or in-
flammable gases are vented from the well the vent srall extend
to the outside atmogphere at a point where tne gases will pot

orodiece a hazard. 7penings in purp basss shall Le seal:d watertight.
P 4 g

TESTING, SAMPLES, AND HEPOHTS

Yield - Zvery well, before being accepted, shall be tested for
safe yleld and drawdown characteristics, preferanly for a period
of 72 nours. Ia no case should tha test period be for less than
2L hours after tine drawdovn has stabilized. The test procedure
shall Le dsscribed in the specifications. The test pump should
have a maximum capacity at least equal to the Juantity of water
anticipated and a minimum capacity of 2C< of the maximum. The
test punp should have the capability to operate continuously
throughout the test period. Water level observations shall

be made of the drawn down and recovery during the entire test.

Water Level Measurement - An airline, ccmplete with a gauge,
equipment for applying air, and check valve, should te per-
manently installed in the completed well. The airline, gauge,
and check valve shall be securely fastened to the pumping unit
in sucn a manner as to excluue foreign material.

- 17 -
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CAL06-3

CWL06-4

WLD4-5

Cvli06-6

“ater Samples - After the ground water source of supply has
~2en disinfected in accordance with tn2 standards, one or
more Wwaiar samples from tse source shall te submitted to an
approved laboratory for physical, chemical, and bacteriologi-
cal analvsis, The analysis shsll ineclude surficient data to
lotermine if the water suiply cets tne objective of Cwldd,
Additional Zata snall e sutmitted 1f reguired by the =nA or
or Healtn futhority, If the ground water source is subject
to continuous or intemittent poilution, provisions shall be
riate *tment and disinfection,

amplas and hecords - Jrill
in Yarmation shall e Zaser
to . K
arill nols u
casings and
213, location of blas

:ttings obtained
ived in the well
suppliea with an ac:turate
erblaz order of nizes
3, grouting deptns,
hots, and ourping tests,

Zvery well, iofore iwing officially
for rlunting and alignment, The
i escribed in the sgecifi-
uter 2iameter i inch
s or nole being tasted,
1ghout the lengin of casing or hole tg
?= BUTH sotling, The well snould not vary
nXcass of tweethirds af the smallest in-
L gart of the wall deiny tested, per 130

b

Disinfection U;on Gomplation - Zvery new, modified, or recone
ditioned ground water supply source, including Fumping equip-~
Fent, shall te disinfectoez vafore being placed in service for
general use. A solution cont 11ning at least 50 ppm chlorine
should be a zlied in all parig of the well for a period of at
least two hours. Satisfactory evidence shall be submitted to
FHA that the system has been adequatsly disinfected,

-18 -
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CWS50L

WATEH THEATMENT FACTLITIES

O2JECTIVE

ptable bacteriolegical, chemical and
larice with CWL100,

it ernipment needed to

to tre degree necessary to

iz extent necessary
cr wiil the treatmant

tould b2 constracted on a comparativsly

L1ad ground or a hillsida
2iiall Le takan tc assure

In general,
laval stazle -
canrot % avoldad, s
adequzate structural s

shall bz sy

plant structurss, 4 report
5y a s52ils anginzer providing
acted 111 material will be
at underlyin riginal s»il will sugport inhe
weignt of the fill plus the waight of the structura witnout
n in nillside coustru~ti~n, tha wall foctings
ginal 591l and a Larm of auv luast 10
from the Lot'on of the footing to the edpe

=

gnall te
feet snall te p
of the slope.

The site should bs free tron

conditions. Grading arcund ¢ 3bal

31d oilherwlse conirol excessiva surfsce water i urizlatisae,
Ditchas of adequato capacity to ilistercept snd carry off storm
water runof{ should be proviled for facilities on a killgida,

STRUCTURAL DESIGN ANU MATERIALS

The structural dasign and materials used shall comply with
epplicable standards and desipn critaria acceptad in enginseering
practice. 211 structurss, tanks ard equipment shall safely
support all dead loads, live loads, liguid, hydrostatic and
earth prassures whicn will be irpesed. A11 treatment units,
fesders and chwemical sterags bpins shall be designed and con-
structed of materials which will not react with the watar or
chemicals in such a rannsr tnat tne structural character of the
facility will ke irpaired or that tzste, odor or undesirable
chemical constituents will be imparted to the water,
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CW505-1

CW505-2

CW505-3

CA5I5-L

C#505-5

CW505-5.1

TW505-5,2

CW505~5.3

CW505-6

for Yo

ESSENTIAL FACILITIES

Zmergency Power Facilities - A standby power source shall be
provided if the interruption of power for operation of treat-
ment facilicies may be reasonably expected to endanger the
public health or cause serious damage.

Laboratory facilities - A laboratory equipped to make ths
necessary determinations for adjustment of the treatment pro-
c9gsses shall te providad,

Sanitary Facilities - & water closet and lavatory shall be provided
Plants regquiring continuous operation or the use of texic or
dusty chemicals should Le frovided with a sphower and clotnes locker.

Water Flow Meusurament - Facilitles for measuring and recording
the volume of water treatec shall Se providad,

Safety - Adequate provisicn should be made to protect the
operator and any visitor fr.m unnecessary hazards,

ALl units or structures whi. A~ may endanger human life shall be
suitably enclossd,

Hand rails shall be providec where there is a ilikelihood of
aceident to persornel,

First Aid equipment should be provided.

Grading, Landiscaping and Ffencing - Upon completion of the plant,
the ground shall be properly graded, Concrete or gravel walkways
should be p.usided for access to all units. Frovision for land-
sceping should be made, particularly when the plant is located
close to residencas. The entire plant area shall be enclosed

by a fence of suitable quality and height to prevent the entrance
of unauthorized per<ans,

ALTERNATE TrEATMEN. PHOCESSES

Treatment processes other than those dascribed in ihe following
sections are eligicle for consideration on the basis of their proven
and documented record of performance and operating experienca. All
treatment rrocesses and equipment must b acceptable to the health
and other control autnorities having Jurisdiction. In all instances
treatment shall te provicded to correct bacterial. cnemical or physi-
cal quality to comply with CWlu0. when other treatment processes
are proposed, a detailed description of each nrocess end the design
data snall be submitied. Such processes shail meet tha objectives
Stated herein without imposing undue proolems of supervision, opera~
ticn, and control.
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CW600
CwW601

CW602

CW602-1

CW602-2

CW603

CW60L
CW604-1

CW60u-1.1

DISINFECTION

To produce a water of continsuous safe bacteriological quality
in accordance with CW100.

Applicability = Continuous disinfections shall be provided in
accordance with the recommendations of the state or local health
authorities and the FHA. Disinfection by other than cnlorine
or chlorina compounds mu:st be approved by the state and local
authorities having jurisdiction and be acceptable to FHA.

Cbhlorination - Chlorine and chlorine compounds may bSe employed
in treatmsnt processes other than disinfection, where applicable.

FORMS OF CHLORINE USED

Disinfection may be accomplished with liquid chlorine, calcium

or sodium hypochlorites, chlorine dioxide, or chloramines, The
chemical should be selacted after consideration of pumping rates,
type of water supply, other typss of treatment proposed, chlorine
demand, pH of the water, cosi of equipment, and ths chemical, ad
the operationzl and maintenance conditions and requirements. The
chemical used and the means of application shall produce a bacter=
iologicelly safe water in compliance with CWwl0O.

CHLORINATION EQUIPMENT

Types - Solution-feed gas-type chlorinators should be used. For
small supplies, the use of hypochlorite feedsrs of the positive
displacement type will be considered.

Solution-Feed Chiorinator - In this type, culcrine gas is first
dissolved in a minor 1low of water and the resultant chlorine
gsolution is fed to tha dssirad point of treatment. Pressure

feed and vacuum type chlorinators are acceptable, with the latter
type preferred, since by its method of operation the chlorine is
maintained under negative pressure at all points beyond the inlet
valve to the discharge ejector and tha possibility of chlorine
leaks is decidedly less than in the pressure type chlorinator.
The vacuum type provides a further safety feature in that the
flow of chlorine gas from the chamber is automatically cut off
in the event of water supply tailure to the chlorinator,
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CWS0L-1.2 Hypochlorinator - The feeder should use a positive displaca-

TWEDL -2

TWEoL

CWE0L-5

CWEDL-6

TWECL-T

ment purp, utilizing either a diaphragm or piston as the main
Furping element.

Capacity - The chlorinator capacity should be such that a
free chlorire residval of at least 2mg/l can be attained in
tne water after a contact time of at least 30 minutes. This
condition rust be attainable wnen maximum flow rztes coincide
with anticipated maximum chlorine demands,.

ere chlorination is nacessary for

17, and it not used as a safety factor
ent . 0all te availaile with sufficient

the largest vnit, Hypecilorinators of
city may temporarily replace gas-type chlorinators
fown pariods. Spare parts should te aveilable for
ors, to replace parts which are subject to wear

&€

Contact Tima and aint of Application - Qe consicderation shall
be siven te the contact time of the chlorine in the
Water, with relation to p#, ammonia content, taste-preoducing
substances, tesperature, and cther pertinent factors. The
chlerina should be applisd at a point which will provide the
raximum centact tima, *dding arronia tc a water supply should
bg considered cnly with the a;proval of thne realth authority.
A contact timc of at least 30 minutes shall ze provided, 1In
certain cases where the pi is increased by other chemical
t;izL :.;, either the contact period snould be provided before
adding the othe mer r chlorine dioxi x
be consideroé b:, s2 oz‘lilLsoeI‘f‘Pi:ix'énergozidiitfeatﬁmnt il
ause ] < gh pH values.

A\.xtomatic Proportiening - Automatic proportioning chlorinators
will be required if the rate of flow is not constant.

Weighing Scales - Scalss snall be provided ‘or W=ighing cylinders
LIf 1iguid chlcrine is used. Scales shall be of corrosion-resistant
material and should Le accurate to the nearest 1/L pound.

Piping From Cylinders -~ The chlorine gas should ke conducted

t,ltxrg)ugh copper, irom, or steel pipe, of extra heavy weight.
Piping shall slcpe upward from the cylinder to the chlorinator.
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CWE0u-5.1

CWE0L~3.7
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CHAOL~S,

CWE0L-1C

CWb0u-10.1

CWhCL~10.2
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Yater Supply for Chlorinator - An ample supply of water shall
oe available for operating the chlorinator. When 2 booster
sump i3 required, duplicste 2quipment should be provided, and
where necessary, ctandby power as well., Adequate protection
snall be providel against back-siincnage where treated water
is supplied to tne cnlorinator.

Testing and Safety Egqui

Raaidual Tecting Equipment
I'sr neacuring chilorine resi

The cquiprent shenld enable isurarent of resicduals to the
esrw in e range of rosidvals used, Wlion ' igh
rasiduals are antueipated, standerds through 2.0 ng/l shali
: id or demend waries appreciably,
chould be considerad.

Equipment shall be available
1

32

duals by the crtnotolidine mathod.

o - & bottle of armonia water shall
ing for chlorine leaxs.

54

Sas Masks ~ A gas mask of the
cnlorine gas and uwaeting the
of ines, shall be avail=able

T

: de2cignad for
2 rents of the U.S. Bureau
e at ~ll installations where
chlorine gas is handled, It shall be stored outside any
room where chlorine is wzed or stored,

Housing

Separation of Roocms ~ Separate rocrs for cylinders and equip-
ment shall be provided, Thsy shouid be on the ground floor,
and shall permit eary access and exit. Ammonia and chlorine
gas shall not be stored in tha same rocm.

Ventilation - Waen chlorine gas is used, vantilatien for eachk
roox shall be provided which will give one complets air change
per minute. The air outlet {reom the ioom should be near the
floar, and the point of discharge shall Y2 so located as not

to contaminate air inlets to any buildings., 2Air inlets should

be througn louvers near the ceiling, with air of suen tempera-
ture that it will not =ffect the chlorination equipment adversely.
Switchas for fana and lights sliould be at the entrance outside of
the room, The vent hoze from the machine shall discharge to the
outside atmosphere above grade.

#eat ~ Chlorinator rooms should bs heated tc 60° F. and protected
ron excess heat. Cylinder lemperatures should te maintained at tha
same terperature as the chlorination equipment,

inopection Windows - A clear glass window should be installed in

the dcor or wall of the chlarinator room to permdt inspection of
the equipment without entering the roonm.
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WATER CLARIFICATION

OBJECTIVE

To remove otjecticnable guantities of suspended solids
(turbidity) and color.

GENERAL

The finished water shall not contain turbidity, bacteria, or
other foreign material in amounts that will interferse with
norral domestic use.

METHODS

Suspended clay, silt, cr cther finsly divided particles can
be removed by one or mcre :f the following procedures:

a. Presettling - Separate -asins can be economically utilized
to remove, by s2ttling, suspended material from highly turbid
waters prior to applyini other treatment processes,.

b. Flocculation - The addition and mixing of certain chemicals
with the raw water will cause the finely divided particles
to clump into masses of sufficient size and density to per-
nit effective settling.

c. Settling - A process vhereby the flocculated substances
settle to the bottom c. the basin as a result of reduced
turbulence and extendsd detention time,

d, Filtration - The removal of the residual suspended matter
by straining through an appropriate filter media.

SELECTION OF THEATMENT MeTHOLS

The specific steps required should be established after a
careful engineering investigaticn of the local conditions.
Pilot plant operations based on raw water conditions may be
roquired, prior to formulating a basis of design where the
water has unusual or varisble characteristics.

PRESEDIMENTATION
Presedimentation tasins should be provided where the removal of
turbidity cannot be economically accomplished because of the un-

usual character or excessive amounts of turbidity encountered
continuously or periodically.
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Ca705-2

CWTO5-6

IW705-7
CW70s

CW708-1

CW706-2

CW706-5

~TTO6L

Mumber - This will depand on the size of the plant, the
frequency and duration of anticipated use. The enginger's
report shall include a justification for the selection.

Construction Material - Bagins should be of dirable material
that will not impart taste or color to the watar.

Size and Shape - See requirezents under sedimentation
equipment - Section TW703.

Detention Perind -~ The minirmm detention period should be 6
mours, liowever, if it can be shown that eftsclive removal can
5e accomplishad in a shorter ‘ime without the addition of
coagulents, the shorter time may ba zzcepted,

Inlev and Cutlet Devices ~ Inle: and outlet davices shall be
designed to minimize turiulence and to pr2vent short circuiting.

Drainage - Urainage FBequirements in Section CTW70S.
4 £ 4

CHEMICAL F=ED EQUiranhT

The cnamicals, whether added as a solution or in dry form,

should be fed into the water in proportion to the flow, tur-
bidity and flocculating characteristics of the raw water,

Ho. of Feeders - Minimur of two shall Le providad,

Location - Feaders shall be so located in the treatment plant

that cnemical dusts will not enter the laboratory or the operation
area. They shall be conveniently located near points of applica~
Lion of thz chemical, and shall be accessible for 2dasy maintenance.
When located on top of a mixing basin, the f=eder shall be con-~
structed to mrevent any spillage of chemical into the basin.

Types ol Selection - Zither solution or dry type fe dars may
be used. The characteristics of the chemical, convenience in
handling, and volurmw of water to be treated will detormine the
type of feeder test suited for the installation.

Capacity - The feecer shall be able to supply at all times the
necessary amounts of chiomical for the intended treatment.

Selution Femdore - At leant two solution tanks should bo pro=

vided for each chemical used. The capacity of each tank shall
be that which will assure operation for at least 3 hours.
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Solution tanks for feeding lime shall be constructed of either
steel or ccacrete, Concrete ccnatruction is required for tanks
to feed aluminum sulphate or ferrous sulphate.

To assure uniform strength of the chemical solution, vigorous
agivation of the chamicals shall te provided by paddles, eguip-
ment for agitation with air, or other approved mechanical means.

Make-up water shall bs rom e cafe sourze, and should have a
rall cf at least o inches or iwo pipe diammters ebove
the scluticon tank, whichaver iz grester,

(3]

Irvion tanxs shall Le providad with a drain, with pro-
tisn againast tack{low.

har volumetric or gravimetric type feeders
le, Jomplete <details of the type feeders

1 be provided, including the capacity range selected,
capility for tne cnesical used, and mechanical Teatures.

Thenical feed lines - Lines should be as short as practical,
tructed of 2 durable, co dun~resistant material, easily
acressicle for cleaning and protected against freezing.

C.emical Storage - Provide storage sn~ace for not less than a
ona -wnth supply of chemicals in s diy lecation, convenient for
the randling of tne chemicals.

MTXING ZASIN

Arclicability - Mixing consists of the rapid phase (quick or
flasn) whereby the chemical is dispersed throughout the water
cy vielent agitatiou, and the slecw phase whereby flocculation

occurs at lower velocities for a longer psriod. HMixing and
flocculation may take place in the same basin, or in separate
tasins.

Mechanical Mixing
flasn Mix - Mzchanicsl mixing should be provided by high speed
paddéles, frem 3 to 10 feet in diameter, which revolve con a

vertical axis in a horizontal plane. Detention period should
not exceed 30 seconds.
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Flocculating Basin - A series of peddles should be provided
transverse Lo the tank width., The paddles ghould have a
peripheral speed ranging from 0.5 to 2.0 feet per second.
The area of the paddles should be not less than 10 percent
of the cross-sectioral area of the tank.

Constructicn Materinl - Busins shall be constructed of re-
inforced coicrete or steel. There 8hall be no common wall
between wnter in the mixing basin and wvater in ary final or
filter-efrluent storuge structure,

Detention Period - The nixing and flocculation period ghall
be at least 40 minutes. The minimum flocculating velocity
shall not te less tras 0.5 feet per secund. Final determina-~
tion of the period of aixing and the velocity of flew to form
a good flcc skall consider the iype of wvater treatved,

Flov From Basin - Vel ity through pipes or conduits from
the flocculating basi: to the sedizmentation basin should
range from 0.5 to 1.5 “eet per second. There shcuid be no
welr-action at the entrance of the sedimentation basin.

Drainage - A drain sho:ld be provided for the basin or basins,
with protecticn ageins'. backflow. The point of discharge shall

be acceptable to FHA ard all tgencies having jurisdiction in
such matters.

Other Types of Mixing Devices - Mechanical mixing should be
provided. Where the engineer can provide adequate justifica-
ticn that cther types are necessary, consideration will be
giver. to non-mechanical types such ss horizontally baffled
mixing tanks, vertically baffled mixing tanks, and the
hydraulic jump method.

The standerds stated herein shall apply, to the extent
applicable, to non-mechaiical equimment,

SEDIMENTATION BASIN

Applicability - Sedimentation basins shall be provided after
chemical mixing, end are fecescary to remove the natural and
flocculsted substances in order that the chemically treated

water may be adaptable to the filtration process which follows
sedimentation,

Number - This will depend on the size of the plant, amount of
safe wvater storage, and mechanics of operation. The engineer's
report shall include a Justification of his selection,
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Construction Material - Besins should be of reinforced
ccnerete or steel.

Size and Shape - Basins should be either rectangular or
circular and so designed that sludge-remnval equipment can
be easlily and economically installed. Straight-line flow
tasins with a "depth-of-basins range" of 8 to 12 feet are
Freferable.

teation Period - The minimum detention period should be
4 hours.

Inlet and Qutlet Devices - Design objectives governing outlet
devices from the mixing basins apply to the inlet devices for
the sedirentation basins. The outlet devices should be de-
signed to maintain velocities suitable for settling in the
basir. and to minimize short-circuiting. When a submerged
weir is used, it should extend the entire width of the outlet
end; a loss of head of 1 inch is sufficient to give uniform
draf: at all points of the weir. The rute of flow over the
outlet weir should not exceed 50,000 gallons/day/foot of weir
length; lower rates are desirable. Submerged ports may te
used as an alternative for overflow weirs, but should be not
lover than 3 feet below the flow line.

Drainage - All basins should be provided with an acceptable
drain. Basin bottoms should be sloped toward the drain
about 1 to 12, unless mechanical sludge-removal 1s provided.

Sludge Disposal - Pipes carrying sludge should be of such
hydraulic design that sludge will move freely and not settle
out. Pipes exposed to weather should be protected against
freezing. Several disposal methods are available, but the
healtt authority and the FHA should be consulted in advance
as to type or types that will be accepted.

FILTWTION

Applicability - Piltration shall be provided after the
sedimentation basin.

Type - Gravity type rapid mechanical filters shall be used.
Number of Units - At least two units should be provided.

Vher plant output is small (e.g., 100 gallons per minute),
each filter shouid equal plant capacity.

Rates of Filtration - The permissible rate of filtration shall
be 2 gallons per square foot per minute, except when, in the

opinion of the Heslth Authority and FHA, conditions will
permit use of a higher rate.
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Filters

Functional Arrangement - The sides of the filters shall be
vertical and their entire area shall be covered by a super-
structure, vith sufficient hesdrocm to permit inspection
and operation.

Depth of Filter - M : L 1 15 feet.

& ¢ the surfare of
..hc sand ghsll p 3 elevetion eof
water in the higher than
the oaximum water level Yloorwesh shall
be prevented from enter. flu.»:r. Aroverflow must be
provided at point, +¢ prevent water {rum rising above
the wollg of the filters. Water level should be below the
filter operat! Tloor, to prevent sweating of filter walls.

oo &
o

Piping - The in filter effluent pipes or conduits
should not ex ver secend at the design rate.
Filter influent pipes and conduits should be straicht, with
crosses or clean-out n:xbcrs et clanges in directicn, in
order to permit cleaning

GLted of wash-water troughs should
expanded r;l'ur media during washing.
the trouchs above the sand surface
the rate of rise, in inches per
ately 24 to 30 inches.
be such that they will carry
i-water ux.h a 2-inch freeboanl. The
top of tne trou be level. Troughs should be pmead
50 that each h s the some number of square fewt of
filter arva, and sc that the caximum horizontal trevel or
suspanded particies to reach a trough i{s ot more than 3 feet,

ninate, of
The "B').‘.x_lu- 2
the maxdmz ra

,_A

Filtering Mat eru:Ll - This shall consist of clean silica sand
or clear, fine tiamelite coel, supported on tcrpedo sand,
and gravel. The applicavble por;.ions of AWWJA B-100 should be
used.

8. Silica Sand - Depth shall be not lees than 26 inches and
not more than 30 inches. Effective size snall be 0.35
to 0.30 mm., and shall have a unifemity co-efficient
feTal 5“:1‘,‘:- than 1.7,

b. Torpedo Sand - A minimuz 3-inch layer shall be provided,
and should have an effective size between 0.80 mm. and
2.0 m., end a uniformity co-efficient not greater than
1.7.
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c. Gravel - Depth will vary according to the type of filter
bottam and strainer used except that no gravel will be
required In *he case of perous bolioms The depth of
gravel should not be less chan 1% inches excepl in the
cage of wheealer, leopold or ot Sormed bottuwrs whereby

..Ae d2pih of gravel may e reduced. Gravel shall consist

jorticles; gravel witk flat or ejongated

be resaciel. ’*'I;e ¢ravel should

inches in size when t directly on
. e the top of

. liot less

ar?:
Range Dept
2% to 1. inches 5 - & inches
1) to 34 inches 3 - 5 inches
3/4 to } inches 3 - S inches
% to 3/16 inches 2 - 3 inches
3/16 to 3/32 inches 2 - 3 inches

Total Depthe.eesesesss. 15 = 24 inches

Filter Botteoms end Struiner Cystems - Caution chould be
exercised in tke use of yrorous bottaom filiers when dealing
with waters high in iren coutent, or vith waters softened

ty lime, because of the possitle mo~"1ng. In all types
the design should be such that the loss of head is relatively
smell in the manifold and leterals. PracLicu.Lly ell of the
loss of head should occur st the “in&l cpenings or stralners,
where the wmsh-water dischavges into the filter, This will
irsure even distribution of wash-water, and an even rate of
filtration over the entiie erea cf the filter. The ratio

of the area of the firnal openings of the struiner system

tc the area of the filter should be about 2.003. The total
cross-sectional arcc of the lateruls should be arout twice
the total area of the final openings, and the cress-sectional
area of the manifold should bte at least 1l times the total
area of the laterals, in order to minimize friction losses
and to give good distritution.
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Filter Controls - A flov rate controller and an indicating
loss-of-head gage shall be provided for every filter. A
rote of flow gage of the indicating type is required.
Provisions must be made for draining the filter to wvaste;
the droin valve may bte hand-operated.

Back-Vash - Provisions shall te rade for washing filters
at a rate of 15 to 21 gallons per square foot per nminute.
Filtered woter shall be provided at the required rates by
a wash water tank, a wash water pump, or from the high
service zain. Wash-waler puaps should be in duplicate,
unless an alternate source of wash-water ic avallable.

A wvash-water tank should provide for at least a 10-minute
wosh of one filter at the design rate of wash. The vottom
of toe tank should Le at least 25 feet above the top of
the wash-vater tr sughs, There should te a wash-water
regulator, or an :xitra velve on the main wash-wvater line
which can be adjuited end set to cobtain the desired rate
of filter wash, w.th the wash-water valve on the indi-
vidual filter ope..cd wide.
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IRON AND MANGANESE REMOVAL

CATEETIVE

7c rrovide a water that does not have a mecallie taste and
which will not stain contacted surfaces.

SENVERAL

Arpiicability - Iron and manganese removal practice has not
“eer standarized beyornd the point of establishing the upper
concentration of f{ren should not exceed ©.3 ng/l end the
concentration of mangenese should not exceed 0.05 ng/l.

Meinods - Iron and manganese are encountered {n water supplies
under varied conditions and can be categorized under four
generel methods of treatment:

a. Where iron alcne is present, and oxidation and pre-
cipitation are rcedily accomplished by aeration prior
to filtration, without chemical treatment or pH
ad justment.,

©. Where iron is present with e limited amount of nanganese,
and oxidation is not followed by prorpt precipitation of
the material, unless catalytic action is utilized or
chemical treatment is practiced.

z. Wkere ircen and manganese e e bound with inorganic matter,
and an alkali must be added to raise the PH value to
abcut 9.0 in onier to effect proper coagulation prior
to filtration.

d. Where ireon and/or manganese are present in hard waters
and base-exchange or lime-soda softening is practiced.

Jeiecition of Treatment Method - It is evident from the above
“4nt “he selection of iron ard mangunese removal prucesses
Ti6* be based upon due consideration of the character of the
rav Jater such a5 interfering substances like carbon dioxide
ard organic matter. Therefore, the selection of a specific
vrozess should meet local conditions, tased upon & caretul
er;.reering investigation which shall include a representative
anelysis of the water to be treated, and justification for the
wreatment process selected., The results of pPilot plant opera-
tions may be needed to obtaln pertinent information to be used
a5 the basis of decign.
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AFRATION

General - The anount of OXyseu required to oxidize iron can be
provided by limited acration !n Saze cases, however, more camplete
c2erntion is needed if removal of carion dioxide is necessary Lo
raise the pH to the level recuired for the oxidation of iron.

The removal of carson dirxide alsc agsisgts in the oxidation of
manganese by reducing the quentity of alkeli-goda ash, etc.,
required Lo raise ihe pH needed for thie reactioa.

Contact Aermtorg - Tie absorpiion of oXy
catalytic action of Treviously
b2 obtained thro o
of toarge cexe, o cne, anthrafilt, gravel and PyTolusite
(r:'mgmzese ore). I 1 sheuld be made to .nsure ventilation
of the beds to the o terior. This Y be accuaplished by using

2 blover to druw or forte air through the bed. Pusitive meang
should be provided for rencving surplus precipitated {ron and
manganese from <he “nats, preferably by the uge of Pans or shal-
lew basins Titen “ith draing, and by providing washing facilities.

gern from the alr and the
dized iron and Targanese, may
2 of ceatact peracorg consisting of bedg

Pressure Aerators - Pressure aeration {wiiich avoids double-pumping)
is acceplable, provided vhe iron is readily oxidized and pilot
plant tests indicave its applicability.

OXIDATION By CHLORINATION
e P LHLWORIGATION

Appli:nbility - Iron aad Ianganese can be oxidized by chlorine
without the need for aeration.  Chlorine will alter ccmplex orgenic
campounds of iron and ~anganese, so precipitation may be obtained
in the actsence ofr cntalytic actlon, or without ad justaent of PH
value by mdded aljnli. The application of chlorination followed
by pressure filtmt.cn vsually s effective with concentrations

of irun and mnganese less than 1 pmm.  Higher concentration of
iron and menganese oy couse premature filter clogging unlegs

the filter 15 preceded by a sedimentation basin.

Equiment - Chlorinntion equiment 15 covered under the applicable
portions of Section CW0, "DISINFECTION" . Filtration and sedi-
aentation equipment are covered under the applicable portions of
Section CW700, "WATER CLARIFICATION",

COAGULATION WITH LIME
et O wlid LIME

Arplicadbility - Sol'™™le iron in the form of ferrous bicarbonate
car be precipitated ag ferrous carbonate by the use of lime.
The process elimj netes the need for aeration and associated
double Pmping, and also aininizes or prevents corrosion from
dissolved oxygen incidental to aeration.

- 3L~
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Zquiprent - This process uscs a lime feeder, encluged mixing or
sedinmentation tanis, and a pressure filier. These units are
arpl.ed In such & manner as 1o avoid aeratiocn and air-bgme
iraticn,  Requiresen {547 10 the lime fecder are

the port mical feed equiment

Towm

o TW i and zedimentetion

1 T, i .
Cuverad weler the applicable Pori.ens of Section (Wi,
ARIF1CA

1lte or other iun-cxchange materials,
1 manganese rexcval, will be

2nt
for s scitening.

5. The iron ead/or NAnganesc a
normw water whicn is devei

re T
d of dissoived cxygen.

~

- The councantralicn of iron and/cr noncarese is less than
LY g/l

Zzuiment - The requirements for the fon-exchange equiment are

spacified under Secticn e, (cation-exch&nae sufteners)

"WATER SOFTENING”.

.

STABILIZING IRCN ALD MALGANRSE

Arplicability - Iron and Fanganese in the reduced state can be
Gtabilized to remaln in collodiel suspension when present in
low concentraticns. Stebilization can be accepted only when
“he engineering repurt contains data which indieates that
staining can be conirolled by this method and tha weter dces
act have a metallic flavor.

Equiment -~ Cammercial classy phosphate compound used in thig
process shall be applied Yy chemical feed cqguipzent which has
veen selected to meet existing hydrsulic conditions und which

has a capacity capable of applying 5 marts of phesphate compound
for each part of irca and/or manganese present in the vater beling
ireated. The phosphate solution should be sterilized with 1) ref1
of chlorine.

pel
.

The egquipment shell Se insta’led s0 that the phosphate solutios
will not carry entrained air into <he water being ireated. The
point of application of the chexzical should be sele-ted SO that
the water, s treated, will be devoid of cxygen. (The point of
applicaticn may be in the well below the tailpipe of the pmp) .
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SEDIMENTATION

Applicability - Sedizentation shall be uged when chemical
coagulation is used to precipate iron and manganese or the
iron content fs 3 mg/1 or ncre.

Design - The erngineering desipgn sheuld establish the period
required for sedimentaticn or reaction prior to filtration,
to insure effective iron und Janganese removal. Detailed
requirements for sedizentatlon tasins are specified under
Seztion CW7UO.

FILTRATION

Applicability - Fliters to be used golely for iron and
manganesc rexcval are ot subject to all the restrictions
governing filtraticn  lantg where rcaoval of turbidity,
color and bacteria ig involved, Therefore, conventional
pressure fiiters und various tented nodifications of
filters may be satisfuctory, provided that the treatment
Process and cquijment :re selected with due regard to the
type of water Yeing troated.

Deslgn Rate - Rate of Siltration of 3 gallons per minute

Per square foot of filter arca nay be acceptiable, but the
Tates shall be selected in each instance with regard to the
anount of irovn and/or TAnganese o be removed, and the amount
of weshwater to be used.

Filtering Material - Filtering nmatertal for iron and manganese
reroval suould be seiectoed for the specific treatment process
used. Coarse sand, crushed anthracite conl (Antb.mfilt.), and
pyrolusite, are avceptable as filter media under appropriate
conditions. The reasons for the selection of a specific medium
shell be indicated in the engineering report. Filter sand and
Anthrafilt usually wiil retain sufficient precipitated iron
and/or manganece to provide catalytic action, in a manner
similar to pyrolusiie or manganese zeolite. Calcite may be
nixed with [ilter sand, in lieu of pretreatment with some
cther alkell, so a5 to increase the alxalinity to the point
required for iron remcval. The adequacy of alkali treatment
with calcite alone must be established, otherwise provision
should be made to pre-treat with an alkali, to insure effective
iron and/~r mangarese removal.
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WATER SOFTENING
OBJECTIVE

T> produce a finished water, free of excessive hardness, for
domestic and related purposes. Consiceration shall be given
to the quality of water service in the area and the economics
involved,

GENERAL

Applicability - The practice of water softening varies
appreciably in different parts o: the country. The
benefits obtained by softening 40 not beccme readily
apparent in waters with a total harcness content of less
than 150 mg/l calculated as calcium cartonate., Most water
softening operations for domestic purposes do nct produce
finisned water of extremely low nardness and waler with a
nardness o:i vetweer 50 znd 120 mg/l is generally acceptable,

Fethods ~ The cormon water softening metrods enployed are
the lime-soda process and tne cetion~-exnanyge process.

Selection of Treatment Method - The method selected shall be
based upon the quality of the raw water, the requirec quality
of thoe finished water, economics involved, and plant location.

LIME 8004 PROCESS

Applicability - This process will remove tnhe carvonate hardness
consisting of caleium and magnesium bicartonates (sometimes
called "temporary hardness™), and the non-carbonate harcness
consisting of calcium and magnesium sulphates, crlorides and
nitrates (sometimes called "permanent hardness™), Generslly,
the lime reacts to remove the temporary or carbonate hardness,
and the soda ash removes the permanent or non-carbonate harde
ness,

The calcium and magnesium wnicrn are found in raw water in t.{le
form of bicarbonate compounds may be removed by treatment with
lime only.

Ths equipment includes the aevices for mixing the softening
chemicely with the water, sedimentation basins in which the
softening reactions take place anc tne insoluble precip_it.at.es
formed may settle out, filters for the final clarification of
the water, and in some instances for feeding stabilizing
chemicals to prevent incrustation or deposition of scale,
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Chemical Feed Zquipment - Fither hydrated or quicklime may ba
used. However, quicklime shall be slakad before introcuction
into tne raw water. The o micals, whether adaed as a solution
or in dry form, snould e fes into the watar in proportion to
tne flow, nardness of tne raw water, and Jdesired quality of the
finished water. Tue eguipment shall cormply with chemical feed
ejuipment ~ Section Ce705.

Mixing Zasin - See Section TN707.
Seaimentation - Sze Section TwA0H.

Statilizaticn

from the chemicale
: L0 Lravant caustic tastes. Tnis may
be accomplishiad Ly the addition of carson dioxide sulphuric
acid, or rolyznesrhates,  in sore cases, poly-nosgphates may

be usad to supplersnt carbon diexida or sulpauric acid stabili-~
zation,

Th2 point of aprlicaticn of stabilizing cremicals shall be
ghead of the filters.

Carton Dioxide

Ssurce - Carvan & 3y be manufactured at the water plant
or may be obtainad cially in liguid form, or in solid form
as dry ice. Tre enginscring report 3nall i=2scribe the factors

d

of supply, availability an cest,

Aocaroonatien Hazin - The basin snculd be constructed of concrota.
It may be a btafrled part of the sedireatation basin, The depth
of the basin shall te not less tnan 10 feet and tne detention
period shall ze from 1 to 19 minutes. Precautions snall be taken
to prevent the releasa of carSon dioxide gas from the basin where
personnel may be exposad to asphyxiating effects,

Spray Impingement or Low-Pressure Application - For the apray
impingemant and other lcw-pressure methods of acplication, the
pump snould be a low-pressure type (about S pounds per squars
inch). The pasin 3hall have a water depth of sbout B feet, and
a flow-through period of about 1 minute,
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TA303-3.2
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Uiffuser System -
iron, steel, or b
fitted with 3/L-1
in the lateral sh
foot center-tc-cs
approximataly 30%
or tudes alss may
should be submerg

Sarbon Dioxide Ge
immediately oafor
“asher or scruthe
protected against
system,

.3

{

W e C

Acplication - The
ancad of tme rile

ipmaat - A sol
2rial shall be
aired, hut p

Zqu
mal
req

Polysulphates

Tnis system should consist of a galvanized
rass pips grid system. The headar shall e
nch latarals spaced 1 foot apart. The holes
ali be 1/3-inch in diameter and spaced 1
nter. Th2 total area of cae holes should be

of tha area of tne neader. Porous plates

be used as a grid System. The grid system
ed to a cepth of 3 faset.

nerator -~ The gonerator should be located
e or after tne :o: @szor; if before, a

r should be uzed. The Sorpressor shall be
pos3ible back-surge from the diffusar

this acia will usuaily cepend on cost and the
enerslly, its use will be Justified only at

azid, in concentrated solution, shoild ta fed
er.

ution feeder and feed line of nen-corrosive
crovided. XNo elaborats feedar or mixing is
visions shall te made for sarety in handling,

ypes - Several types of pelyphespnates, containing variable
P P J I » 4

amounts o! alkali
or the type to Le
pilot stuay.

toplication - Tane
solutions should
arproximately 19

Lquipment - Wnen
should be 30 cons

» are available for stabilization. The gelection
used should be baged on e&xperience, or on a

usual dosage is 1 to 2 mg/l. Ths stock
be ¥ept covered and disinfected by carrying
mz/1 chiorine residual,

applied after filtration, feeding equipment
tructed as to prevent entranca of dust, dirt,

and other contaminants into the filtered water.
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Filtration

Applicability - Filtration shall be used for lime or lime-soda
softened waters and shall be installed after the sedimentation
basin,

Types - Gravity type rapid mechanical filters or preasure type
filters shall be used.

Number of Units - At least two units should ba provided, When
plant output is small (e.g., 100 gallons per minute), each
filter should equal plant capacity.

Rates of Filtratien - The permissible rate of filtration shall

be 2 gallons per sguare foot por minute, except when, in the .
opinion of the healih Autn rity, and riiA, conditions will per=

mit use of a higher rats,

Gravity Filters - See Filters, Section CW709-5,
Pressure Filters

a, Applicability - Pressure filters may be used in small
water plants, wnere the raw water is supplied under
pressure, where it is devired to filter and deliver
the water witheut furtner pumping, or for other reasons
acceptable to the FHA.

b. Design - The sano principles used for gravity sand filters
apply except that the under drains, and filter media are
placed in a cylindrical tank and the water is passed
through the filter under pressure,

CATION-EXCHANGE SOFTHENING

Applicsbility - The mineral quallty of the raw water must be given
consideration when softaning by the cation-sxcnange mathod since
the total sodium-ion content will be larger after the softening
process, It is usually not possible for watars ccutaining diron,
acid waters excepted, to reach the ion-axchange material without
axidization of part of the iron, resulting in a shortened life

of the ion-excnange material. When ths total iron and/or manganese
content of the raw water exceeds 1,5 mg/1, pretreatment should be
provided for the removal of iron and/or manganese. There should
be no iron in the oxidized state.

The finiched scftered water should contain not more than 0.3 mg/l
iron and 0.05 mg/l manganese, Treatment of by-passed water aay
ba necessary to obtain these results,

CW90L -2

CAFI4=3

CW2IL -4

CW3Sh=i,1

Cd20b-4.2

CW0b-L.3

Wb 1

Ok, 5

CWeOL-4 .6

WLk 7

Additicnnl Limitations - Waters having 5 nz/1 or more of
turbidity should not pe applied directly to cation-exchange
scfieners. Waters with a o above 3.4 should not te applied
=0 silica gel materials. Waters contalning less than 12 pm
cf silica as silicon dioxide should not be applied to sil1-
ceous cation material. Waen the applied water contains a
chlorine residual, the cation-exchange material should be
of a type that is no: damaged by residusl chlorine. Phenolic
resin exchange materials should not be used, unless appraved
methods are utilized for stabilizing and dirinfecting tha
material prior te use.

Types of Equipment - Tae precsure type or open-iype exchanger
23y be used. Whe. the open ¢ravity type is used, chlcrination
shall be employed. Up-or-down-flow Lype will be acceptabdle.

Design

Pate cof Softening - Should not exceed 6 gallons per squace
foot per minute,

Backwush Kate - Should be 6 to 8 gallons per uquare foot
Per riinute.

Underdrainage System ~ Sheeld be 0.16 to U.18 percent of the
arca of the softener. Manifolds with laterals and perforated
strainers should be provided.

Medie

A, Depth of cation-exchange material - Should be at least
30 inches.

b. Gravel Support - Three or oore layers of gravel graded
from 1/8-inch to l-inch, with a total depth of 25 inches,
should be provided to suppert the cation-exchange material.

Freeboard - Should be 39 to 50 percent, depending upon the
specific gravity of the media and the direction of ihe water
flow.

Regeneration - Either automatic or manual regeneration is
accepteble. Provision should be cade for even distribution
of brine.

Protection against Back-Siphonage - Backwash, rinse, and air
relief discharge pipes shall be installed in order to prevent
any possibility of back siphonage; usually, a-free-fall dig-
charge of 6 inches or 2 pipe diameters, whichever ig greater,
will be satisfactory.

'hl‘
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Meters - Flow reters shall be installed on the by-pass line and
on each soil'tening unit,

Sampling Taps - Smooth-nosed sampling taps should be provided
for tha collection of representative samples for both bac-
teriologizal ard cremical analyces, The taps should be so
locsted as to provids for sampling of the softener influent
and of the blen“ed waler when any hard water is by-passed.
Th2 vlended »#aier sanmpliug tsp snculd Ce at least 20 feet
downzlzeam Irom tne point of bhlending, tc assure obtaining

a representative sample,

orine and Salt-Storags Tanks

-9
they chall ba located a safe separating
<es of pollution suck as non-water-—
asuring or salt-dissolving tanks
pe focilities shall be covered,
b. irg and durtenanees - The maxe-up water inlst

should have 5 free-fall discharge of 6" or 2 pipe
diameters, whichever is greater, above the maxirum
liquid level of tre unit. Cverflows, if provided,
should be turmecd downwsrd, and should be protected
with a ncn-corrucitle fine screen or a self-closing
fiap valve.

c. Feasureront - srine pusps equippzd with metera, in lien
of brine-measnring tanks, should te used.

d. Access - Wet-salt storage basins should be equiiped
with manhole or hatchway openings naving raised curbs
and watertignt covers with overhanging edges, similar
to those required for finished water reservoirs.

e, Salt fequirement -~ Salt storage areas should have sufficient
capacity to permit econosdcal selt purchasing. Appraxi-
mately O.J pounds of salt for resinous base exchanges
and 0,5 pounds for all other zeolites will be needed for
each 1,000 grains of hardness removed,
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Corrective Treatment

2. Apnlicability - Waters softencd by the cation-exchange
process are frequently corrosive esnd corrective ireat-
meat may be required.

b. Method - Alkalies such os soda ueh, caustic soda,
caustic silicate, or = cembination of thege or other
alkeli should be fed by corrective treatment eguip-
ment.  Positive-feed pumps should be used for &:h.":;
purpose.,

Cetir.-Exchange Waste Disposal

2. Accepteble Meihods - Brine wvaste can be discharged
directly into a senitary sewer system i i4 has been
determined that ‘he SeWer cysten is edequate size.,

-
Discharge piyp © prevent any

ing 11 in
poscibilivy of tach-sirhorage.
t. Unacceptable }Mathod - Digcherge of brire waste in

the vicinity of water wells is inacceptable,

c. Approvals Required - Aprroval shall be obteired
fram the agency nr agencies having jurisdictien
concerning tke method of brine wastes dispesal to

be used.
Caution - Softeniry; nrocesses that r2sult in an incresse
in the sodium icn content of the water i.e., soda~ash
itreaiment or cetion~-exchange processes mey be cbjection-

able vecause of the advarse effect that sodiun ions have
on cardiac-vagcular petients. Wherc appliceble, the FHA
Day require & statement froz the State Realth Authority
advising thet they have no objection to the softening
process as desigued even if the weter is used by persons
50 afflicted.
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CORROSION CONTROL
ORIECTIVE

To provide water which will not corrode or damage pipe or
other metal surfaces.

GENERAL
Applicability - In accordance with the ctjectives of these

standards, the finished water shall nct be excessively
corresive for normal demestic and related uses,

Methods - Corros

control methods wsually consist of the
appiication of ¢ oh alxall Lo increase the alralinity
and pH of the trected wuiter wo equilibriuz with calcium
carocnate; the applicaticn £ e polyphos 1e Lo prevent
corrosion of exposed 1ls »y rendering the surface
"passive" tc the a:tiun of e water; the use of chlorine
residual throughout the dist-itution systems; or caluodic
protection. :

FREE CARBOH DICXID:L REMOVAL

Applicability - Carton dioxic:, down to abcut 5 mg/l can be
remcved ty aerction., Hesever, aeration introduces dissolved
oxygen, and therely increases the corrusiveness of soft waters
of low alkalinity. <Carbun dioxide may also te remeved by an
alkall, the required dese being materially reduced by pre-
aeration. The additicn of an alkali following meration is
unnecessary when alkalinity of the raw vater 1s greater then

110 mg/1.

DEPOSITION OF PROTECTIVE CALCIUM CARBONATE FILM

Applicability - A protective coating, sufficlent tc minimize
corrosion without undue deposition of scale, may te obtained
through the use of lime with either soda ash or caustic soda,
The desired culcium -arbonate film may te obtained vy using
either soda ezh or caustic soda when the aulkalinity of the
woter exceeds about 30 mg/l. Soft waters should be treated
with lime to provide the required calcium. Scft waters which
also bave a low carbon dioxide or bicarbonate content may need
a mixture of lize and soda ash, to provide both calcium and
carbonate for the calclum carbonate film.
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PHOSFHATE FILM

Applicability - Coomercial polyphosphates may be used
for cerrosicn control. Doses of 4 to 6 P are used

for initial treatment; after 1 tc 2 months, the dose
is usually reduced to 2 pmm.

ystem can prevent or

zauged by decomposition
specrally in dead-ended
1in tubercles, ard

mins),
sulphides.

nent -

B
with the re:

accordance
HFECTION".

ffective for the
. It may also
coriesion of

iall

Report Required - I cathodic protection is
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[ASTE AND ODOR CONTROL

OBJSITIVE

To provide €ater which is free of taste and odor EFroducing
substances.

danca Wwith. tne objectives of these
the « s$7all ke requirea when

&

[Ca

3]

et w
DO e
j

Do
(Y 4

o

i

£

ude sridatien by
aeration, anéd

ination of the source
the most effectiva
anation of thzse sources
£ the effectiveness

2 includad in the

Applicadility - Simple chlorination san be used for the
removal of some sbjectionasle cdars (especially these cua

to hydrogen sulphide) and organic matter. Chlorine in
coxbined form, such as chloramine may be applicable in

cetial cases. The process of chlorination nay reguire
decrlorination metheds,

Equiprent - The requiremsnts of Section CWED0, "OISINFECTION®,
shall be followed for application of chlorine. PFor other

chemicals, the agplicable crovisions of these standards shall
be followed.
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CW1103-4

C41103-5

CALL0L
CW1104-1

oWll04-2

Ce1104-3

C4110L-3.1

oW1l104-3.2

W1104-3.3

CW1104-3.4L

. o . ] CW1l0%
Free Hesioual Cnlorination - In some cases, tastes and/or
odors Jue tc crganic matter, and other substances can be
axxdizc.:: 5y heavy applications of chlorine. tdequate con-
tact time mist e provided to complete the chemical reactions
involved. 1In some cases, this may be § to 12 hours., Free
residual chlorine, in many cases, will eliminate tastes from
combined cnlosrine residuals,

CwW1l05-1

CW1105-2

Chloramine ;‘a,:;;.licalion - Tn special cases, chlorine-ammonia
treatment may be indicated, tutl snould be used only with
the agproval of the Health Authority.

Dechlorinaticn - where decnlorination is necessary, equipment
acceptatle to FHA suovld be provided for addir 3 =sulpnur
dioxide, sadium thiosuiphate, aciivsted carton, or sodium
bisulphite. CW1105-3

CHLCRINE DICYI.®

Applicability - “hlerin- dioxide, although uysed for the
remocval of varicus tast.s, is generally recognized as a
spacific for industrial vastes such as pnenols,

CW1105~4;

Application - Io dotermi.e the roint of applicatien

of chlorine dicxide, a t .orougn study should be made of
existing taste-producing substances. In some cases, it
may be necessary to apply the chlorine diaxide to the raw
watar, 1In other cases, more economical results may be
obtained with jont-treatrent,

Equipment - Zhlorine dioxide may be generated oy injecting
3 sodium chlorite solution into the discharge line of a
solution feed gas type chlerinator followed by mixing in

a reaction chamber where the pH is 4.0 or less. G106

) 06-1
Equipment must be availatle to add acid to the chlorine solution o

to lower the pH if hypochlorite is used,

Requirements conceming chemical f{eedars are covcred in
other sections of these standards and shall be followad
to tha extent applicatle.

CW1106-2

Chemical hose, to convey the chlorine dioxide solution, shall
be made of plastic, glass, or suitable rubber,

To eliminate any danger of explosion,special precautions shall
be used in storing and handling sodium chlorite.

- L8 -

ACTIVA

Applicability - Activated carbon removes tastes and odors
by absorption.

Application - Activated carbon may be fed at any point
before filtration, For continuous feed in the filtew
plant, it shoull be added early in treatment to provide
maxirum contact time, although addition at one or more
other points prior to filtration may be indicated in
certain cases, The cirbon ray be ad.ed as a pre-mixed
suspengion, or by means of a ary-feed nachine, Agitation
is necessary, to keep the carton ‘ronm Jspositing in ine
mixing chamber. There should be atequate forced araft
ventilation of the fred equiprent.

Dosage - The required dosage of carbon in a water treatment
plant depends on the tastes and/or odors involvaed. Provisior
should be made for adding as oueh as S0 mg/L when unusual
problems exist.

Precautions - A. W. W. A. Standard Specifications fer
Pcwdered activated Carben, BOOO-53, Sec., 2A states:
"Powdered activated carbon should Se handled as a
potentially combustible materisl. It should be stored
in a building or compartment as nearly fireproof as
possible. Nothing else siiould be stored in the same
building or compartment. Quicklime chlorine, hypo-
chlorites, and potassium permanganate are especially
dangerous in contact with carbon. Carbon feeder rooms
should ba equipped with explosion-proof electrical
outlsts, lights, and motors."

Applicability - Zeration may be used for the removal of
tastes and odors due to hydrogen sulphide, certain
micro-organisms ana dscomposing organic matter,

iirdtations - Aeration generally is not an efficient method
for the removal or reduction of taste and odors because
many of the undesirable substances are not sufficiently
volatile. However, highly volatile or easily oxidizable
substances can be removed or altered by this process.
Oxygen disolvad in the water during asration may cause
corrosion ol the piping.

- L9 -
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CAL107

Design Considerations - Consideration shall be given to: CH1200
3. Source of air whish is free of contaminants, 201
b. Discharge of €3ses g0 that they will cayse no hazard
or nuisance,
C. Size =f air jnlat and outlet te provi
and ¢ t vide f
roimiton p e sufficlent CW1202
d. Scraening of ajr inlet and outlet wity screen of 2-mash
or zmallar to erxclyie insects,
General Methods - Aeration may be accomolished
following methods: - Shisned by the
a2, CZascade 22rators, using trays.
b, Spr.a;.r srrators, using fived noczlas on g pipe distr.-
bution grid Systenm, )
CW1203

c. Diffused-air aerators using rectangular concrete tanks
Wwith perforated pipes, porous diffuser tubes or platss
and a source of cempressed air, ’

d. Cnrmbinatinns of the above.

?%lo: Plant _Studics - In certain cagses, rilot plant studies
will be required to dem?nstrate the effectiveness of
2:;:3;:;;1;:«1 to determine the need for pH control and
OTHER METHODS

Use of any other metnad of taste and odor removal should

be made only after carsful laborato
{ ry tests and upon
consultation with the Health Authority and FHA, P

~50 -

PCMPING ANC STOxAJE FACILITIES

QBJECTIVE

ide a sufficient anu continuous supply of water at
ressure that will satisfy all domestic and
i3 under all ainditions of demand.

To maat Ttiva, the design of the pumping and
N

ftorags 92 properly integrated so as to
obtain ef 2 with the most econcmdcal design
from the stzndpaint or itial and future investment and
gwerating ¢ ovided in various way3,
such as statiecns; booster
station 52 can ba grovided
by =lewv 7, ground storage
tanis, “emblnations thereof,

Pumping statinng, ros
on level sites zxcept ere hillside instaliations can be
proven to be advantageous. If lozation is on fillad ground
or a hiliside, special precauticns shall ba taken to assure
adejuate structural stability. A report ‘o the extent
acplicable shall be submitted providing assurance that
suitable, well-compacted £ill material will be providea, and
that the underlying original scil is adejuate to

Support the weight of the fill plus the weight of the
structure without damaging settlement, For hillside con-
structien, the footings shall Sa supported on criginal

soil and a berm of at least 10 feet shall be previded from
the boitom of the footing to the adge of the slope.

The site should be free from Tlooding or excessive surface
wash conditions. The pumping station shall be accessible
by all weather roads, Establishment of elevations of
structures with respect to flood levels is specifisd under
the applicatle h=adings herein. Adequate grading cround
the site of the structures shall bde provided to divert and
otharwise control surface water. Ditches of adaquate
capacity to divert and carry off storm water runoff should
be provided for facilities on a hillside.

-5 -
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STRUCTURAL SESIGN AND MATER!ALS

The structural design and the materials used shall conform to
the applicable standards ang design criteria stated herein
and shall comply with accepted engireering practice, When
it is necassary to apply special criteria because of local
conditions, the reason for such application shall be fully
explained in the engineering report and manufacturers!?
technical reports, vrochurss, etc. submitted for FHA
consideratisn, A1l structures shall be dasigned to safely
sustain all dead, live und liquid loads, and hydrostatic,
earth and wind pressures that will be imposed. The ex-
cavation of the building foundation shall extend below the
frost line and into firm original soil having a uniform
bearing value over the arca of the structure. A1l portions
of the structure el:w the ground surface forming part of
& compartment, snall be waterproofed concrete or other im-
pervious material,

Applicable Standards

AWWA D120 - AWdA Stai.dard for Steel Tanks, Standpipes,
Reservoirs, and Zlevatad Tanks, for Water Storage.

American Concrete Institute Code 318 for Reinforced
Concrete Tanks and Res :rvoirs,

American Staniard Building Code - ASA £58.1

WATER SUPPLY U=MANDS

Fire Protection Provided - Fire protection facilities which
comply with the current requirements of the state fire
insurance rating tureau should be provided,

Residential and Related Demands

Experience Data Available - The annual average demand should

-

be ascertained on the basis of records of existing systems
of similar nature in the area.

No Experience Data Available - In the absence of reliable
experience records, tne following minimum criteria may be
used:

a. Average daily demand - 100 gallon per capita per day.

b, Maximum daily demand - twice the average daily demsnd,

-52 -
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CW1206-2

CW1206<3
CW1206-3.1

CW1206-3,2

€. Maximum hourly demand - five times the average daily
demand except in areas whare extensive lawn irrigation
is commonly practiced, where a rate of seven or more
times the average daily demand should be applied,

d. L persons per living unit,

Pressure Requirements - The system shall be so balanced
that the demand peaks car be met with a minimm water
pressure of 20 psi at the house service connection, Thae
maximum service pressure should not exceed 100 psi,
Normal pressure variaticns in the distribution gystem
should range between 30 and 70 psi. Any variation from
the above shall be fully explained and Justified in the
engineering regort.

PUMPING STATICNS
R LA LLLE L

Protection Prom Flooding - Sites should be located in

areas free from floodiag. Where this is not possible, adequate
protection shall be provided by locating the top of every
pumping station floor at least 2 feet above the highest known
flood level, surrounded by earth £111 1 foot above the flood
level. 7The station site shall be accessible at all timas,

by all weather roads.

Cross-Connections - Thers shall be no cross-connections be-
tween a potable water supply and any supply which i3 not of
equal quality as determined by the Health Aucs ority and FHA.

Essential Pacilities

General - Design of the station shall be that which will assure
maintenance of the sanitary quality of the water Passing
through the station and which will facilitate a sanitary and
continuous operation, Floors, dry wall, meter pits, and other
compartments not intended to contain water shall be provided
with a positive gravity drainsze system, protected against
beckflow, for the disposition of condensation, drippage,
spiilage or clean-up water.

Arctitectural Treatment - The pumping station construction
ant. grounds should be designed to conform to the general
architectural features of the area, insofar as practical.

~53
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Location and Equipment - Except where servicing can be done
wholly from outside the pumping facility, the housing shall
be large encugh for pumping equirment and all accessories,
Zquipment and piping shall be Znstalled and arranged in a
manner which will provide ample space, for servicing, for
reroval and/or replacement of valves or similar parts with
a minimus disturbance to the main system, and for additional
equipment which nay aeeded in the n2ar future. Special
consideration shall te gi O service space around all

el cal equipment to insure safety

an

van
2ct

Ao

moving, mechanical and
of service personnel.
Servicing F 2
or othar faci s should ba provided for servicing or
removing purmps, motors and other heavy egquipment, When
necesszary, openings shall bte provided in the station roofs,
floors, or whorever needad for service ourposes.

ac
<

Stairways and Ladiers - Safe stairdays shall be provided
betwoen all flocrs, wheare fractical, otherwise ladders
with handrails and ncn-skid ‘reads shall te provided,
Similar stairJays or well-anchored metal ladders shall
be installad in all pits or corpartments which must be
entered,

Heating - Pump staticns shall be eGuipred with heating units
to prevent freczing of piping and equipment. If the station
is manned, additional heat for the comfort of the personnel

may be advisable,

Ventilation -~ The building shall be well ventilated by
means of windows and doors, roof ventilators, or other
means. All rcorms, compartments, pits and other enclosures
below the grade floor, which rust be entered and in which
an unsafe atmosphere may develop, or where excessive heat
may build up, shall have forced ventilaticn. Switches
which control the forced ventilation should bs conveniently
oparated frem outside suen corpartments,

Lighting - The pump station skould be lighted throughout

by means of natural or artificial lighting facilities, or
both., All electrical work shall conform to the requirements
of NFPA No. 70, Mational Electric Code, and to the applicable
State Codes. Control switches, where needed, shall be
convenienly placed at the entrance to each room or com-
partment,
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Sanitary end Other Couveniences - Except in the case of
small remote controlled autoaatic stutlons, or where such
facilities are othervise available, each station should be
provided with potable water, lavatory aud toile: facilitles.
A1l wastes shall be safely Qisposed of without danger of
prliuting the water pumped vy the statien,

wrances - Al dours shell open ovutward, be of adequate
ze and be equipsed with locking devices unless the
staticn Is cont 1 oarsied. Proping stetions built

cr a hillside or pariially underground should have side-
wall door entrances., Where staticns are built urderground
and the only practical nacess is through the roof, a
zanbole or scutile shell be framed at least & inches, and
preferatly © inches, above the surface of the roof at the
opening, a: hAall be fitted with a solid watertight cover
which overl the fromed opening =2nd oxtends down around
the fraze a east 2 inches. The cover should be hinged
at one side and provided with a lccking device. In arcas
subject Lo hueavy sncws the cover should project not less
than 12 :nches above the roof.
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Greding, Landscaping and Fencing - Upon ccmpletion of the
plant, the ground shall be properly graded. Concrete or
grovel walimwors shall be provided for access te all units.
Provision for lardscar; should be made, particularly when
the plant is located close to residences, The entire plant
area skell be encicsed by e fence of suitable quality and
beight to preclude entrance bty urauthcorized persons.

Puaps and Appurtenances

Basic Requirements - Pumps shall be of suiteble type and
have adequate capacity for their intended vurpcse, and
shall be ‘nstalled in accordence with the manufacturer's
directions. They shall be so dasigned, constructed and
equipped that they will deliver water from the point of
inteke to discharge without impairment of its quality.

Selection nf Punmps - Pumps should be designed and select

80 &5 to operate with the highest elficiency and greatest
econoy under normal demand conditions. The pump charac-
teristic curves showing capacity-head-horsepower relation-
ships at varicus efficiencies should be submitted along with
the otber basic design data.
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Rumber of Pumps

a. Except when wells are used, provicde a minimum of two
purping units, complete, with controls, each capable of
delivering the average demand load. Two or more wells
should be required in all but the smallest systems to

insure continuity of service during repairs or breakdowns,

b. In stage develepment, one Fump riay be accepted if sufficient

spare parts, and the tools for making all nocessary re-
pairs and service are roadily available,

c. When rmcre than twc pumping units are installed, they should

be selected so that if any unit is out of service, the
others can deliver the maxirum required output of the in-
stallation.

Booster Pumps ~ Booste - pumeing is usually required to
serve elevated areas o rerote houses. Pumps shall be
located or controlled :5 that they will not produce

a negative pressure on their sucticn lines, Normal intake
pressure should be at I-ast 20 pounds per square inch, If
the intake pressure falls to S pounds per square inch, the
pumps shall be automatizally cut off,

Pump Suction and Seals - Pumps shall be set so they will
not exceed the practical suction limit for the temperatures
and atmospheric pressures enccuntored at the site, Unless
the pumps have a positive head on their suction lines, or
are self-prining, they shall have suitable foot valves
which are screenea wnere necessary and have a net valve
area of at least 23 times that of the suctien piping. They
shall have positive means of priming with water which is
equal in sanitary quality to that delivered by the pump,
Ea:h pump shall aave an individual suction line from the
S1.pply, unless the suction lines are so manifolded as to
provide hydraulic conditicns which will insurs that sach
Jump will operate in accordance with its design conditions,

Viater for all water seals shall be equal in quality to the
waler which ths pump is handling., If a Pump handling
non-potatle water is scaled with potable water, the seal
shall be supplied from a tank which is fed by a water line
torminating at least 6 inches above the tank overflow,

Valves - Each pump (excopt well pumps ' should have ar easily
accessible shut-off valve of appropriate type in its suction
line, and a similar valve in its discharge line. A positiva
acting check valve should be installed in the discharge line
between the purp and the gate valve,
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Pressure Reliefs - Each discharge line and each suction line
which is subjec* to surging flows shall be protected against
excessive pressure or vacuum, and provision shall be made to
rezove enirained air, by means of relief vulves, surge tanks,
or other dependable means.

Gages ~ Each pump shall have a pressure gage on its discharge
l.ine, and a similar gage should be provided, where necessary,
on its suction line.

Flow Measurement - Means should be provided for mzecasuring
the total water pumped. Anong the devices applicable are
vernturi and orifice meters, propelier or turbine velocity
meters. The following cold-water-meter specificaticns

are applicable: AWWA C700 - Displacement Type, AWWA

C7Cl - Current Type, C702 - Compound Type, AWWA C703 Fire
Service Type, and AWWA C70%, Current Type - Propeller Driven,
Manufacturer's specifications and installatior Instructions
shall be followed. The registers acconpanying the meters
should be equipped to indicate, record and integrate the
flows in gallons or cubic feet.

Prine Movers - Rach pump shall be driven by a prime mover

of proper capacity for the maximm heads, discharge rates,
and temperatures which may be encountered. Whatever its
type may be, the prime mover shall be installed in accordance
with the instructions of its manufacturer. A1l necessary
facilities for its proper operation and maintenance should
be installed in a convenient place,

Controls - The pumps, thelr prime movers and accessories
shall be positively and accurately controlied as to speed,
pressure, quantities of discharge, operating temperatures,
lubrication, voltages and all other factors essential to
proper operation, by apparatus wi'ch is appropriate to the
service, and which has proven satisfactory in actual service.
Where more than one pump is used, the controls shall provide
for alternation of the pumps and prime movers in service.

Intakes - This section refers to intake facilities frem
wells and springs, which inciude the purps, stations, piping
and controls not covered in the previous sections. The
intake shall be of a iYpe appropriate to the punp and shall
protect the sanitary quality of the water pumped.
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CW1206-5.1 1Intake Vent - The intake shculd be vented by means of a pro-

CW1206-5,2

CW1206-5.3

CW1206-5.5L

Perly hooded and screened pipe, which extends at least 12
inches above tre operating floor, and is protected against
vollution.

fump Connections - When connectiong botween the well and the
sump are located ihove thg floor, any penetration of the floor
shall be dasizned Lo praveat the entrence of external drippage
ar other centaminating subciances. Tn general, the connection
3hall te rade Yy means of a rigidly ancnored riser pipe, or

ty extending tha ©asing at least & inches above the floor, and
providing it with a langa, stuffing Lox, or other device whizh
will make a watertight conrecticn tetween the risar pipe or
casing and the base of tue Lump. vWhere a watertight connection
23 not provided, the 2asing shall te inserted into a recess ex-
tonding at least 1 inch into tha base of the pump, The base

o7 the pump shall be at least f inches abcve the Fump roonm
floor. The design of the pump foundation and the purp base
shall keep wat away from this cennection.

er
Were a sulmarsibla £ump 13 used, the top of the casing shall

be effectively sualad Against the entrance of water around the
conductors or cables,

Piping

2. Suction Pipes -~ Suction pipes connected to indivicdual wells
Or 1o a series of walls located outside of tha building,
shall ke protected againsu freezing, shall be valved to
persit testing and control of each well, and shall be water-
tight from the well to the pump, All external valves shall
be protected by curb boxes or other acceptable maans,

b. Cischarge +4p23 - The aischarge line and its control valves
should be located above the pump house flcor.

Peceiving ard Pressure Tanks - All recajving tanks forming
part of the pump house equipment shall have aporopriate
devices for indleating the water level 1in the tank; be
located, supported, and protected by c3vars, and vented
to prevent contamination of the water.
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Antomatic and Remote-Controlled Stations - All automatic
stations should be provided, with autcmatic signalling
apparatus which will indicate when the stations are out
of service. All remote-controlled pumping stations shall
be electricaily operated and controlled.

Pswer - A depenZable source of power shall be provided for
oparating all pumping equiprment and accessories, preferesbly

by means of two independsnt scurcea, When power shutdowns

of a duratisn longer than =hat which the sysiem can be peraitted
to be out of service may occur, a relistle irdependent crergancy
source of power of sufficient capacity to provide for at least
minirm 2cszential service should be available. In lieu of an
emergsncy power source, considaration may be given to the uas
of distribution siorage cn the systenm to provide the nacessary
service, provided the engineering report Justify the reliability
of such storage,

Conformance to Codes - Tha installation and operaticn of the
power supply 23ulirzment for crime movers and their accessoriesy,
38011 e2afornm o the raquirementis of ths appropriate National,
State, local or traga code,

Flectric Power - Yhen the station is elactrified, all electrical
equirment and work chall conform to requirements of the National
Fire Protection Ascociation Electrical Codu, No. 70, National
Electrical Manufacturers' Association and the relatad Gtate or
local codes.

STOYAGE FACILITIES

General Benefit - The provision of digtrilLution storage in a
commundty water system will augment the capabilities of the
source of svpply, treatment facilities, and pumping equipmeit
to assure a fully balanced system capable of meeting the demand
reguirements cof the integrated system.

The chief advontages are that:
a. Derands on the sources of supply, the priuction works and
distribution mains can be more nearly equalized. The gizes

or capacities of these system elements car ve reduced.

b, System flows and pressures are improved and stabilizad to
serve the users throughout ths service area.

¢, Reserve supplies are provided in the distribution aystem

for contingencies such as fire fighting, power failure or
equipment repairs,
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CW1207-3

CW1207-4
Cwi207-L.1

CW1207-4.2

W1207-4.3

CW1207-4.4L

CW1207-5

CA1207-5,1

Types - Stcrage may be in ground storage reservoirs, elevated
tanks, standpipes, equalizing reservoirs or pressure tanks,
dspending on the design needs for the area to be served by

the watar system. Hydropneumatic pressure tanks provide re-
latively limited storage capacity within the operating pressure
limits, and should be considered only in stage construction

on small systems or for service to isolated sections where
such tanks zay be the most feasibla method available,

Location Consideraticns - The location, size, and type of
reservoir, tank or stundpipe to be designed for any given
water supply shall be integrated with the distribution systems.
The design shall provide uniform pressures with no pressure
drop below 20 pounds por square inch when the system is
operating at peak demand,

Protection Against Pollution

Reservolr Covers - A r-servoir for finished water storage
shall have a suitable -oof or cover which is watertight,
dust proof and vermin sroof.

Separation from Pollut:i>n - If the bottom of a reservoir

is at a lower elevatiorn then sewers, drains, privies, standing
gurface water, or cther sources of pollution, the reservoir
should be no closer tha1 50 feet. ( Class 100 or better
machanical joint water pipe, tested to 50 pounds per square
inch, may be used as a sewer or drain at lesser distances
provided that the hexlth authority gives approval.)

Unsafe Water In Contiguous Compartments - Unsafe water shall
not be stored adjacent to a finished water compartment if
only a single wall separates the cospartments.

Ground Water or F1ood levels - Buttom of a ground-level
reservoir should bs located above the ground water table

and at a ground level above flooding. Top of the reservoir
should not bte less than 2 feet above the normal ground surface.

Structural Design - Materials shall be durable, impervious
and of adequate structural strength, The design should
congider utility, public health, safety and architectural
beauty.

American Water Works Association Stanaard Specification
MO0 - Steel Tanks, Standpipes, Reservoirs, and Elevated
Tanks, For Water Storage and the American Corncrete Institute
Code 318 for Reinforced Concrete Tanks and Reservoirs shall
be followed to the extent applicablae.
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CW1207-6.2

CW1207-6.3

OW1207-6.4

CW1207-7
CW1207-7.1

CW1207-7.2

Elevated Tanks and Standpipes

Limiting Heights - The desirable maximum variation of working
levels in storage facilities which float on a distribution
system should not exceed 30 feet, This limits the effectisrc
capacity of a stendpipe to approximately the top 30 feet, or
elevated tanks should not exceed 30 feet from the top of the
pipe riser to the tank overflow.

Standpipes may be considered in any situation that would
employ elevated storage on legs up to 60 feet sbove the
ground. When costs are comparable, the advantage of having
the additional stornge capacity below the top 30 feet for
energency or fire uce will be considered.

Altitude-Control Valves - Altitude-control valves cr
telemeter equimment should be used where any appreciable
variation in head loss occurs between the source and the
storage facility, or in the case of multiple units set &+
different slevations, either actual or effective.

Freezing of Riser Pipe - In cold climates, protection chall
be provided to prevent freezing in the riser pipe.

Overflow and Cleaning - Provision should be made for cleaning
and overflow cn all structures. The over{low pipe of an
elevated tank should be screened and extend to 6" of the

ground. Overflows on all structures should have free-fall
discharges that are in plain viev and be constructed in such

a manner that the discharge will flow away from the foundatioas.

Reservoirs

Surface Water Protection - The area surrounding a ground
level reservoir should be to prevent surface water
fram standing within 50 feet of the structure.

Manholes or Scuttles - A manhole or scuttle above the water
line shall be framed at least 4 inches, above the surfa.s

of the roof at the opening and shall be fitted with a solid
watertight cover which overlaps the framed opening end extends
down around the frame at least 2 inches. The cover should be
hinged at one side and should be provided wvith a locking device.
Io areas subject to heavy Enovs, the manhole should extend

12 inches above the roof. On a ground level reservoir covered
with earth, a similar elevation of the manhole above the sod

18 required.
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CW1207-7.3

Sa207-7.5

TWl207-7.5

CW1207-7.6

CW1l207-8
CW1207-8.1

CW1207-8,2

Pipe Openings in Tank Wall - Any pipes running wrough CA1207-2
the shell of the structure should be welded or gasketed

in m2tal tanks, or should be connected to standard wall

castings which are poured in place during the construction
of the zoncrute structure, These wall castings shall have
a flange or flangaes imbeddnd in the concrete, for rigidity
and to prevent raspsze aleng the outar fice of the fitting,

CWL207-10

TWLR0T7-20.1

Drainage of - The rsof of the stricture should be well
drained, Dowispsuts may not enter the reservoir to connect
to the ovarflow. > 2L, or similar construction which
would hold water or spaw on the reof are not accertable,

vents, Overil
warning lights

and Warmiag Lignts - Vents, overflows, and
1uld he constructed to exciude dust, birds,
animals- and in 3 Trom the reservoir, Direct connaction
between ovarflow an2 any Jrafn or secuwer is unacceptable, A
ground lavel vent should tarminats in an invertsd U with the
opening at leazt 2L inches above finish grade.

CY¥1207-11

1)

Yalve Stams Thrauch th Val¥e stexs or simila- pro-

2 Root - Va
Jections throupgh ths roof of a reservoir will be accepted
if designed with a wall sle2ie set in a curbed wpening, or
walded to a covur plats, whick

is in turn covered by an
overlapping tume<.down ho0od .elded to the valve stem.,
FD1Ag

’ressure Tanks

Special consideration must be civen to local laws relating
to structural desizn and safety devices., A tank located
above the normal ground surface should be protected against
freezing. Drairage from the housing should be dischargad to
ground surface with no direct connection to a gewer.

Complete details of Zesign and construction shall be sub-
mitted, including provisions for control equipment such as
pressure gage, sight glass, automatic or manual blow-off
for excess air, and nechanical moans for adding air,
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level Contrels and Alerms - Pressure-control switches
or telenmeter equipment should be provided, with warnings
or alamms !z apprepriate places, so that high end low
water levels will be immediately reported.

Painting and/or Sathedis Protectien

Trre ™Munt - Amerfcan Water Works Assoclation Stardasd
D1CL should be con ider=d, hwever, epoxy, vinyl, or
other specinl paineg mar te used 1f anproved by the
Ruealel suthority and atceptatle 1o the THEA.

individus)
ont technical
P Droperly maintained.

H r £hedl be dizinfected
belng Tirst time, and
L hos b % &, reinir or minting.
orine dzgeg o s 11y carried for
water disinfection will e required.  The fipnl critérion
is satisfactory tacteriolnglanl canyles.  AWWA CH0L - AWWA

er Miln; provides general
should be npplied
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CW1303-1

W1303-1.1

DISTRIBUTICN SYSTEM

O0BJESTIVE

To provide facilities which will assure an adequate, continuous,
economical supply of safe and palatable water at satisfactory
pressure throughout the area to be served,

GINZRAL

These standards apply te the distribution system for water used
for domestic and fire-fighting purposes,

MATIRIALS

Al materials to be used shall be described in the specifications,
Materials and appurtenanc:s shall be of acceptable quality, free
of defacts and suitable t»> accomplish the stated objectives for
corunity water systems. Pipe fittings, valves and appurtenances
shall be manufactured in zonformity with the latest standard
specifications issued bty -%e American Water works Association,

the American Standards Ascaciation or the FPederal Government.

Water Pipe and Appurtenanc.s - No one material will resist the
deleterious action of all ratars, soils and field conditions that
may be encountered. Thereiore, the distribution gsystem should be
designed after the water and soil characteristics have been deter=
mined and the fisld conditions established. The design and material
may then be selected to assure satisfactory, durable, economical
service,

The applicable specifications include:
a. Cast Iron

Pederal Specification WiW-P-421a - Pipe Cast Iron, Bell and
Spigot Water.

AWAA C100 - Cast-Iron Pressure Fittings,

ASA A21.1 - Manual for the Computation of Strength and Thick-
ness of Cast Iron Pipe.

ASA A21.L - Cement Mortar Lining for Cast Iren Pipe and Fittings,
ASA A21,51 - Ductile - Ircn Pipe Centrifugally Cast in Metal
¥olds, or Sand-Lined Molds for Water or Other Liquids.

ASA A21,6 ~ Cast Iron Pipe Centrifugally Cast in Metal Molds,
for Water or Other Liquids,

ASA A21.8 - Cost Iron Pipe Contrifugally Cast in Sand-Lined
Molds, for Waler or Other Liquids,

ASA A21.10 - Short-3ody Cast Iron Fittings, 3" to 12", for
250-PSI Water Pressure plus Water Hammer.

-~ 65 -
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CW1303-2

CW1303-3

CW1303-3.1

W1303-3.2

b. Asbestos-Cement

ASTM C296 - Standard Specifications and Methods of Test
for Asbestos—Cement I'ressure Pipe.

Federal Specification SS-P-35la - Pipe, Asbestos-Cement
(Pressure).

c. Concrete

Reinforced Concrete Federal Specification - SS-P-381 -
Pipe, Pressure, Razinforced Concrete, Pretensioned
Reinforcement (Steel Cylinder Type).

AWAA C300 - Reinforced Concrete Water Pipe-Steel Cylinder
Type, Not Prestressed.

AWWA C301 - Reinforced Cencrete Water Pipe-Steel Cylinder
Type, Prestressed.

Corrosion Protection -~ Cast iron pipe shall be factory-coated CW1303-%
with exterior and Interior coatings meeting the American

Standards Association A2L.4 - Cezent Mertar Lining for Cast

Iron Pipe and Fittingc.

Pipe Joints - The method of maxing Joints and the material
used shall be included in ihe specifications. CWl303-k.1

Acceptable pipe joints include:

8. Cast Iron Pipe - Dell and spigot, flanged, universal,
zechanical, and flexible ball. The mechanical joint
and rubber-gasketed bell-and-spigot siip joints should
be used to pruvide wetertightneess, flexibility and
econamy of installation.

b. Asbestos-Cczment Pipe - Use Roll-on rubber gasket counling ' CW1303-k.2
asg specified by the pipe marufacturer.

¢. Concrete Pipe - Rubber-gusketed bell-and-spigot joints
similar to those now used with cast-iron pipe.

The applicable specifications include:
CwWl3ch
a. Cast Iron
CW1304-1
ASA AZ21.11 - A nechanical jcint for Cast Iron Pressure
Pipe and Fittings.
AWMA C600 - Installation of Cast Iron Water Mains
Sections.

b. Concrete Pipe

Reinforced Concrete Federal Specification - SS-P-381 -
Pipe, Pressure, Relnforced Concrete, Pretensioned
Reinforcement (Steel Cylinder Type).

AWWA C300 - Reinforced Concrete Water Plpe-Steel Cylinder
Type, hot Prestressed.

AWWA C301 - Reinforced concrete Water Pipe-Steel Cylinder
Type, Prestresced.

c. Asbestos-Ceomeat

ASTM (296 - Standard Specificaticns and Method of Test
for Asbestos~"ement Pressure Plpe,

Federal Specifications SS-P-35la - Pipe, Asbestos-Coment
(Pressure).

drdrestatic and Leaxage Tests - These tosts shall be mode
upon coapletion of the pipe system, Lln eccordance with the
test procedure stated in the current AWWA Stendard AWWA C60C
or alternate acceptable procedure described in the project
spacifications. The recamaended tests are as follows:

Hydrostatic Test - The valved section of the main being tested
should be filled with water, and air chould be expelled from

the line through hydrants or taps made at the high joinis.

The test ghould be made by means of a pump and test gage and

et a test pressure at least 50 percent greacer than the design
worxing pressure in the line. Test pressure should be zaintained
for at least 1 hour and an exazinaticn should be made or the lire
for visible leaks or pipe movez2nt. Obvious defects shall be
fived before the lcukage test is made.

Leaksge Test - The learage iest should be made efter the pressure
test 15 completed. The apount of weter which enters the test
scction under normal working pressures for a perlod cf at leagt

2 hours shoull be measured through o calibrated ceter. The leakage
result chall comply with specifications preacrited in the curreat
Standard AWMA CE00, otherwise the installation will not be accepted.

DESIGN

Cen=ral - Pipe and special fittings used i{n water disiribution
systems sh2ll be designed to withstand fnternal vater pressure
induced by static and kinetic pressures and shock pressures {ram
wvater hammer. They shall be designed to withstand external
pressures acting on them, such as from trench loads and live
losds resulting from heavy traffic erd impact. The engineering
report shkall include inforration oa the basis of design for the
piping system with respect ‘o all hydraulic end structural con-
ditions involved.
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CW1304-2 water Main Slzes - Sizes will depend upon factors such as
the demand Tequirements, the degree to vhich fire-fighting
supply will be provided, the pressure requirements in the
distribution system, and plans for expansion of the system.

O¥1304-2.1 Provision For Fire-Fighting - The standarus of the state
fire insurance rating bureau shall be followed to the extent
applicable. The minimum Pipe size shall be 6 incheg for
Tuns not exceeding 600 feet, 1If future fire fighting
supply BeTvice can be expected the system ghould be sized
in ecccidance with the state fire insurance bureau standarda,

CW130k-2,2 No Provision feor Fim-Fight.ing - Water distribution lines
vhich are not g part of a fire-fighting network shall be
sized to previde sufficient cepacity to surply the peak
demand without an excessive pressure drop. ’

CW1304-2,3 Pipe sizes lesgs then % inckes should not be uged unlegs the
engineer's report ind cutes that no future extensions :
pPossible, pressure co ditions will be adequate under nol:ml
and peak flow conditiung, and the chemical characteristics
211: :ﬁ;::ﬁ: S:EPLZheuei n:t fUCh that detrimental depoaiting

, o T interior pipe reactions such ag tuber-
;iu{:ti;::mgzzr};? expected 5o as to reduce effective interior

CW1303-3  Layout of Piping System

shutting off or service to only a gmall num|

ber of co.
for repairs or Daintenance, Preferabb/, disruption 2;8:::;13
sliould be limited to one block. Looped maing ghall be provig.:d
in a1 locations except cul de sacs, ribbon develomments, op
scattered mroperties, The design and construction slm.u’
include the placement of tees, crosses, etc., where fut
develomment indicates looping will be requir'ed. e

hydrant, flushing hydrant or, unde
» Or, T unusual circumstanc
a blow-off. The flushing hydrant or blov~off valve almuea‘

CW1304-3.3

CW130k-4
CW130L=4.1

Installation of Mainsg = A1l main installations should be

made in accordance with the AWWA Standard for Installation
of Cast Iron Water Mains - AWWA 2600 or other appropriats
nationally accepted standards, Refsronce in the specifica«
tion making the applicable standards an integral part of the
specification and attaching a copy to the spacilication, will
be an acceptabls procedurs, Installation procedures which
digress froam such standards may be accepted if explained in
the englneering report and the FHA concurs that such instal-
lation procedure 1s appropriate to the site,

The depth of cover of the main shall be no less than the
maximm frost penetration in the area, and shall be sufficient
to safely sustain all anticipated live and dsad loads in con-
Junction with the pipe material design,

Valves and Appurtenances

Gate Valves

a. Location - Valves shall be uniformly located in soms
standard area such as street or curb line to facilitate
their location. A valve bax, with its cover at the street
grade, shall always be placed over a turied valve., A
sufficient number of valves should be placed in the distri-
bution system so that a short section of main nay be re-
paired or serviced without intarruption of service to more
than one block. Valves should be located on all branches
fram feeder mains and between distribators and fire hydrants,
Three valves should be used at crosses and two valves at
tees; ths valves should be placed on the smallex= lines at
each cross or tee., On arterial mains and minor distribu-
tors, valves should be placed at least every 1,200 ft,

b, Material - Gate valve construction and materials shall
comply with the current AWWA Stendard C500 - Gate valves
for Ordinary Watsr Service.

CW1304~l.2 Air Relief and Blow-Off Valves

Applicability - Air-relief valves and blow-off valves
should not be used except in locations whers fire hydrants
are not practical, Airerelief valves shall be located

at high points on the line and blow-off valves shall be

placed at low points,
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CW1304-5

CW1304-5.1

CW130k%-5.2

CWl304-5.3

Cwl30L-6
CW130Lk-6.1

CW1304k-6.2

b. Installation - These valves shall not be connected
directly to any storm or sanitary scwer, whether
instalied in a pit, chazber, or by other meane.
Draincge should be made to the ground il possible,
or to approved widerground absorption pits.

c. terial - Details shall be submitted showing caapliance
with nationally sccerzable standards or approved equal.

Other Type Valves - Other type valves used, such aa butterfly
valves, vressure-relierf vaives, cone valves, elc., shall
copply with netiornlly aceeptable standords and be acceptzile
to FIA and any agencles huving jurisdiction.

Fire Bydrante

Location - Hydrants sihould be spaced in accordance with the
nature end charecteristics of the area to bte served, and
caaply to the extent applicabdle with the requirements of the
fire insurance reting burecu. The current standards of the
National }ard of Fire Under riters may be referred tc as a
guide.

terial. - The applicable specifications include:

WA C52 - Fire Lydrants for Ordinary Water Works Service.
AWMA C503 - Yet-Farrel Fire Bydrarnts for Ordinary Water
Workp Service.

Drainace - Drainage from fire hydrants shall not be connected
to Sanitary Sewers or sturm drains. Acceptable methods will
irclude drainage to the ground surface or o absorption pits
provided exclusively for thig parpose.

Thrust Blocks

Ap{:\licabilit‘ - A1l plugs, caps, tees and bends deflecting
225 degrees or more on maling 8-inches in dicacter or larger
shall be previded with a reaction backing,

Methods - The reaction backing should be concrete of a mix
not leaner than 1 cement: 2% sand; 5 stone, ard having a
compressive strength of not less than 2,000 psi at 28 days.
Backing shall be placed between 6011d grcund and the fitting
to be anchored; the area of bearing on the pipe and on the
ground in each Instence shall be shown on the plans. Other
methods proposed shall ba subject to acceptance by FHA.
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CW1304-6.3

CW130L-7
CW1304-7.1

CW1304-8
CW130u-6.1

Cd130L-8.2

Standard - The current AWWA Standard C600, is applicable,
*1ternate methods will e considered,

Water Pressure in System
Design Criteria

2. Minirwn working preswsere in any part of the system shali
Y 20 prends per square incn. This pressure pertains to
the point of delivery of uater to the consumer at the
house sa2rvica line, and for residences not xceeding two
stories. A minimim working prrssure of 30 291 should he
proviced wherever possible,

b. Horral woridng pressurce under sverags conditions of
flow should ranga batwzen 3G and 70 psi.

¢, Maximm pressures in excass of 109 2si 2hould be avoidsd,
Where ‘upograchic conditieons prevent this, consideration
shall be given to tha installatian af fressure reducing
valves or eutablisiment of pressuiv gsaes in t:e system.
The engine~r's report 3hall Fullz descrabe the ma2thoda
to be employec.

Msters

Aprplizabilicy - Meters shall be provided opn aach se-vice
connection, The m2asuring of %ia erount of water supplied
each property will allow aguitabla service rates to be
established,

Materials - The applicable sgecifications include:

AdWA C700 - Cold Water Moters - Displacement Type.

A¥WA C701 - Cold Water Maters - Current Iype.

AWWA C702 - Cold Water Veters - Compound Type,

AWWA C704 - Cold Water Maters - Current Type Propellsr Driven.
AWWA C703 - Cold Water Mators - Fire Service Type.



CW1305
CwW1305-1
CW1305-1,1

CW1305-1.2

CW1305-1.3

CW1305-2

CW1305-3

CW1305-4

CwWl oé
PROTECTION OF WATER SUPPLIES CW1306-1
Separation of Water Mains
Harizontal Separation - Whenever possible, water mains shall CwW1307
be laid at least 10 feet, korizontally, from any axisting or
proposed sewer. Should local conditions prevent & lateral CW1307-1

separation of 10 feet, a water main may be laid closer than
10 feet to a sewer s

8. It is laid in a separate trench.

b, It i3 laid in the same trench Wwith the sewer provided that
the water rain is located on an undisturbed earth shelf
located on one side of the sewer,

€. In either case the (lavation of the bottom invert of the
water main is at les:t 18 inches above the top (crown) of
the sewer.

Vertical Separation - Whenever sewers cross under water mains,
the water main shall be )a*d at such an elevction that the
bottom of tha water main is at least 18 inches above the top
of the sewer. This vertizal separaticn shall be maintained
for that portion of the water main located within 10 feet
horizontally of any sewer it crosses,

Spaclal - When it is impossible to obtain proper horizontal and
vertical separation, both the water matn and sewer shall be con=-
structed with water-tight joints and pressure tested to assure
water-tightnes: before backfilling. The sewer shall be tested
at a pressure of not less than 15 pounds per squars inch.

Relation to Sewer Manholes - No water main shall pass through,
or come into contact with any part of a sewer manhole,

Cross Connections - There shall be no physical connection between
the distribution system and any pipes, pumps, hydraats, or tanis
which are supplied or may be supplied with a water that is, or
may be contaminated except as approved in writing by the State
Bealth Dapartment and acceptable to FHA.

Water Mains Near or Crossing Obstructions - Water mains within
10 feet of railroad tracks or crossing under railroad tracks
shall be equipped with clamps or other acceptable provisions -
to mnimize the affect of vibration. Mains crossing undar
waterways shall be laid with flexible water-tight joints, and
valves shall be located at both ends of such crossing to permit
isolation for repair, and testing of the section, Samp

taps shall be provided to facilitate sanitary control, These
taps shall not be subject to flooding,
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WATZR SERVICES AND PLUMBING

Water services and plumbing shall conform to local and state
codes or to the Naticnal Plumbing Code ASA ALO.8, and be
acceptable to FHA.

DISINFECTION OF WATER MAINS

For disinfecting newly laid mains or after repairs to the systen,
the mains shall be disinfected in accordance with AWWA Standard
for Disinfecting Water Mains-C601 or the requirements of the
State Health Department,
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