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Chptel. B--Design Guides

basin . 'I A: Gamin rocs : he designed in drain
basic slut- the wetwrl I ca collection *stem as
the influal Pow tecrsiw ;

lt . A portable 1nIMP capable of Wall
connected to tie I;"Imping &radon or a
purmble ISRerahir ; or

C Storage of Iaa,ua flow in trunk line
aewem p.vwsdrd auff ca-.rn capacity far twem-
ty-tour (24)-hour stc " n;te of peak flaws is
available and flooding ; .-.I' bascarma will am
occur ; w d

10 . Alarm syemv~.: . Alarm syslsans shall
be prwvied for all pitmping stations. The
alarm shall be mass,,& ..d in cam of power
tailute, Fume thilua ,;a- any cause of high
water Fn ;he wet well-'.I" pnaslble, the alarm
should b : iclemctersd lo a location that is
manned sweaty-four ;as) hours par day,
Audio-vi . ail alarm; wills self-calrained pow-
er supply shall be pmvi,atvl as a minimum . A
sign shall be posted at carat pump station in a
eicarly v sible leusti-, listing a telephone
number tr a, called if Its alarm is seen or
heard ; ant

11 . Imntu:tions ;r.) equipment . S"o
pumping rations W rlt :ir operttusrs should
he supplied with a cengil-sm set doperedusal
ins0ucdol's Itwluding r rirgency procedures,
maintenance schcdulc . tools and spare parts
as may he neceeeary.

(C) Pane Mains, Tla;ugn considerations
far force !rlahu am as f :,lows :

l . V,kicky. At da .Igin average flow, a
cleansing velcoity of st'leust use feet (2') per,
second aural ta: m,~nedl :erj;

2 . Size. In general, mime-inch (3")
diameter laps sh0 be ':F.,: smallest used the
raw sewn; :, Ibsen maUlt . 1(owpier, uses or
grinder p.mVs or similar equipment may
allow use of smaller F "il^: . There inanimate
will be mawcd on in Idividual haeis. Pip-
ing materisls say be pr:".mure pipe normally
used fur comaying p :mcOe water, however
die affem of surges Arid pmssntes within the
system sbf uld be cnnsidi* :red In the selection
of the piplig material . ;! .r a mininuun SDR
21 PVCPfassurepipe car l:.icqulvdtal should
b, ailed . 7 :,t Three mrtrr End flings lualud-
ing reictka blocking rII'tll be designed m
withstand nnl'mal pmmure and pieasuro
surges (was or hammer) ;

3 . At' relief valveg, An aunimxtic air
relief valve statll he plrg . :d at high points in
the force main 4, prevl :r+I air locking . Haw"
ever. eoasitiatitm will !It given m alwroate
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(10') horizontal separation between water
lines and sewage force militia, These shall be
an eighteen-invfl (18") vertical aepoation at
ciossino as requlnd In paragraph (9)(A)4 . of
this rule . Only In extenuating circurosranm
will dalatiom be allowed m chase minimum
separation durances,

(11) Small Wuncerater Trearmem Nbrks .
7hatmcnt the extent of which will depend on
10 CSR 20-7.afs Effluent ]regua dons and
10 CSR 20-7 .031 Waer Quality Standards
shag be pnnided in connection with all
mslallgdona. Secondary neammr shag be
the minimum atcelanble degree oftreatment .
Wastewater treatment plants should be
designed m Provide for the catimatal papilla-
don and flows to be fiticcn (15) or twenty,
(Z01 yeah hence. The hallowing items shall
be taken into cumidcration In planning
sewage tteatutem works :
W Plant I'Aiadon- In general m avoid

10-+a objections, the wastewater tsaaanent
facilities should be located ere far as is pored.
an, from any Present built-up am orany area
whirl will develop within a sraumable future
period No sewage beso nent facility shall be
Initiated, closer than fifty feet (50') to ary
dwelling or aablislemar .

1 . The treament facility shall be located
some rile tweray-five (2f)-year flood Iml .

2- An an-weather access road shall be
provided from a public right-of.way 10 every
traaunent fadli(y. Sufficient room shall be
proalded 2t die site to permit turning vehicles
around In de amdring tht type of nmdway
and method of ronstrwcah ic, consideration
shag be given to the typo of vehicles and
equlpmmit ncccssiry, w mainmin and operate
the facility. If ucce3 is required for heavy
sludge trucks, the road must be of am sub
srantlal tonaaniction dual win (1) used wayfor atcaos of mowing equipment or other
light "c1 �clel . fired roads m be used by
heavy vehicles shall have a minimum depth of
six inches (b") of ctushcal rock material with
a thrown, layer of four inches (4") of twu to
three lawn (2-3") size material and a top lay-
a mar Fnches (1") thick of three-fourths incite
(3/4") size material, In gwreal, the grade of
the acccas read shall nor acted twelve per.
cents (1.2 %).

3 . Wiareuarer uvautem factlldes shall
nor be Incited within (roc hundred feet
(100'), sad Preferably three hundred; tact
(6001 of any well or water supply structure;

(H) Dwign.pmpnale oath propel- feluomlxdon;
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Esbbfishmtnt

16008
2001/005

siou and malmeonncc tire plant wit) recsive .
Puticular care must be used in dsoming
methods of Irelamont for seasonal use deael-
opmenfs, Bush as parks slid ur,nppnuads,
unit for devolapmcacv which produce waste
loads which fluctuate between wide extremes
from day-l0-day. The use of acdv2red sludge
type plants is annually nor recommended for
these developments because a high degree of
operating officieacy for these plants is dtyat-
det in part upon a relatively slablc loading
unrdiflah. Wheels aft use of the development
Is Cmnined m a epecifrc season, consideraion
should be given m dailning lagoon sysserns
on the &A-and-fill, concept, retaining all
wastewater& guarantied during the season of
use and discharging tluso after an appnlprimte
period during the off season or utilising the
atoned water for irrigation .

2 . New processes, methods and equip.
meet . The polity Or dal deparuuetu is to
encourage rather than MsTfllet the develop
MOM or new methods and equipment for the
tresunent of sewage wastes. The lack of
111411111103 in these standards of some types of
WMtWr MISmielI proccssca or equipreca
should not be conamred as precluding emir
use . The dclaarrmea may apprewe other types
of wastewater trestmem pmceaeea or equip .
men[ meter the following cmnditions:

A . The operational milabitity and
clTaedvenesa of the Proms or device shall
have been deMOpgmted with a suitably sizedPrototype unit operating at its design trend
aotrddms 90 the cxtcm required by the
department : and

0. The department may require test
results and cu&uroring evaluations demon-
strating the effhcieucy of die processes or
equipment. The department may auc require
that appr0priza testing be conducted suit
evaluations, Other than those employed by the
ma~iufacturer or icirclopcr, he made under
the supervision of a cumpe"t protean erlgt .
ntxr.

3 . Sawolia flaw and aunngdl . hvgniammi
design landings fur all urstnwnt peoeeSSae
shall be calovlated using tire following table
units the eng(near can document the valicii.
(r of lower pa capita figures based tin aduul
waste Strength and/or flow data from the
development to be served a from similar
developments
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Oenamlly means ripr.l (8)-tour sbift
employees at institutions, cvnmercinl essalr
9shmems, Ectnvies and zImnar establisb-
ments . Toot aoployw were.,: 6hwe, if app11-
able, must be added :0 tire aPptopriaee
pawn ur rte; denial tool fl,tm the following
table:

Roideatls~l

Schools -no):- sktaenA

Comuverdd and I%w: reatioml
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'Note: Gallons on Person Per (Jay
includes normal h1f11vadon for residential
systaus.

4, Population m be Starved . Unless 4at13-
festory jusdfcatton can he given for using
lower per-ill occupancies, the following
numbers shall be used to determining the
population for which w design the sewage
works:

Persons/
Unh

RuidenCt3
Apartments or oondantlntttsns
(1 DCdmom)

	

2.0
(2 hedmom)

	

3.0
(3 bedroom)

	

3 .7
Mobile homes

	

3.0-3.7
Camper trailers widlout
Sower hookup

	

25
Camper trailers with
sewer hookup

	

3 .0
Morels

	

3.0

5 . Organic leading . Where sewage
sttenghs, are expected to be materially
greater than normal domeptic aewape (dues
hundred mItllgmlns per liter (300 mSA) bio-
chemical oxygen demand), coneidaadou
Shall be given m Counting sating, mgemas
and sacasdary treatment units .

6. CLnduim AD piping and channels
should be deigned to carry the maximum
expected flaws. The becoming sewer should
be designed for free discharge- Pockets . em-
ners and clamch what; solids can accumu-
late should be ellroinateci . Suitable gave,
should be placed in channels to seal off
unused sections which might accumulate
lulitl5 . Shear gates or stap-plxnkl Should be
wad in preference to gam valves or Anion
galas.

7 . AmaRgernent of milts. Cumpuraant
pane of the Ikaility should be arranged for
greatest opaitculg cvrbvrnience, flexibility,

COWOF sfafgREGIlLa11DN

olvlaion 20-Clean water commission

economy mw so as up facilimle installation of
nlmm units .

(C) Facility Details.
1 . Ma hanicol equipment. Mechanical

equipment Shall be used and Installed in
aacurdwntx with manufacturers' recommen
dations and specifications Major unrehanical
units should be iapallal under die supervi-
Sion of the manufacturers' mpracotaNvc .

2 . Entowocy opaatieel . PMCiliuea
while enable removal Oftreatment units from
service far cleaning, mdmeca0oe of umechan
ical breakdown without bypassing oiilit be
provided .

3. Drains Mom should be pruvidod In
dewata each unit . Pumping with portable
pumps into a holding basin or otter suitabic
disposal site will be considered a satisfactory
means of dewaeriog . Due consideration shall
be given w the possible heed for bytbossatic
pmsgum mlicf devices w prevent location of
slnunues-

4 . Commotion materials. Due consld-
CmtiOn Should be given to the use of Con-
attraction materials which am msistaru to die
action ofhydrogen sulfide and omercorros9ve
galas, greases. oUs and similar mmsunems
ftteduently present in Cawapa .

5 . Operating equipment . Specaftwitms
should inclutk a complete eutflt of tools nec-
atsary for proper maimcnanc of she facility .
If required by the department, alt operation
and maintenance manual Shall be provided to
explain the 0"tlng prwidu~ at a level
easily understood by the owner or opunttor or
the facility. The manual, at .A minimum, shall
address maintenance of mechanical equip-
ment, mo0iicriog, mwrdkwping and operat-
ing prrvedtaes including die amount, fro-
quality, and method of slue disposal,

6 . ()reading and landscaping. Upon com-
plalon of the facility, the ground should be
graded to prevent erosion and die entrance of
surface water into any unh .

7 . Ttaa®cm tadbtics uutfe1ls. Ilia cut .
fill sewer Shall he designed to discharge to
she receiving stream In a mennur aacepmble
to the department . fn general the effluent
from the final uatment process shall be cun-
vcyod to a defined stream channel via a
closed pipe or a paved or rip-nppcd opm
diannel . Sleet or mutndcring dr irtage is not
acoapt ible, The outfall sewer shall be so 00o-
sntuceed and protected against the offnas of
flaalwator, let: or other hazards as to mastrn-
ably truants is structural smbilby and fmmr

dun from stoppage. All owfalls shall be
designed so that a sampbe of the effluent can
be obtained tar :1 point alter theflml acenmma
pn~ and before discharge to or mixing
wins the receiving waters,

1212199) Rebecca MaDawall cook
9.mal,, ofSam,

®009
1& 002/005

Public parks (roilcn only) .02 5
Public parks whit bath
house. shm .en, toilem .06 15-25

Swimming pulls and
heaehes .06 15-25
Cwnery olutr
(pa msidart IoembCO .17 75-100
Coin" dal s
(per nlamb,r irase,u) .ale 15-25

Service snd"na
(wm~ per uwlurtmi) .01 5

lanmdronlst : (per
machine) 1 .25 580

IQ

Dap school . .b cafeteria,
gym or dicwers .02 10

With rsreteea-kol) :32 4
With garbage : grinding-
ADD 02 1

Pith gym and showea-
ADD 01 10
Hoarding acnona .17 75

Institutimid~

Hospitals (pt r bad) .22 125-200
Institutions Coff then
hospitals .17 100-150

Nursing how cs .17 100-125

Food,,r Drink Fila*uiLsbments
Iw'RSIO per 1 : fl- tan)

Tavern or luu
(not scrv(nl : frgd) !)1 2

Fist-6sod (piss Service) !)2 3
Cafe at restaurant r)3 S
Rt`slaunlnt sawing
alcoholic bweragee d4 5

Resalurint 81 Inning
garbage :y7 6

Hotels .1s 50
Moms (Without

resrnumms) .10 40
Luxury resorts .17 75
Camper trailers .08 30
Work or construction
Campo .15 60

Clutches (per x=0 .01 5
Stores, malls or

sltupping centers
(pa cic thousand
(1000) squam
feet of fltanr emu) .34 200

Stadiums. audittmums,
thmtets w drive-in
(per o®m) .01 5

Single family dwellings . .17 75-100
Apormseots Cr
condominiunLs . .17 60-1M

Poomiu$aosscs .15 45
Hoarding horses .17 75
Mobile home :i . 17 75-100
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8 Peable wren supply protection, No
piping or other cwo'rdans shall exist in any
pan of the ueawet ;t snorts which, under any
condld ins., might cs :lee the consummation of
a potutdc water s<rpp " ;r parable water from a
muniui,ul err other :t .ypfly may be used above
grade for water lavatory, drinking
fuluauai I or similar t! Writes . A reduced pres-
sure M cleflow ptevrtrwr or break tank shall
be uset to isolusc the ]Iatable systan from all
plant uses other than'he ones provided for In
tits al :, Where a In ale lank Is used, water
shall be discharged :r, iae break tank thtongh
an alry .ap at least sf" ; inches (6") above the
irmhulm flood line, ; ;round level of die spill
line of !he ads, wlatchwer is high". Back-
flow pe vcatern shall he located above the
maximum flood lint! [lr ground level . A sip
slag bt pemumm,y posted at every hose
bits fanu er. hydam nr sill cock located on the
water sisteci boynnd I_rc break tads or baok-
fiaw can roln2r to ind'.saro that the water is hot
safe far drID1,4rg . %7uare a aepermoe non-

system 7 : ; IA be provided . back-
flow prermdun will coat be necessary but all
system codes shall yr. posted with x poma
mist rip . indicating I hlr the water is ram safe
for drrii.W.

9- Sewage flaw Inessarement . Plow
tneasutenent shall :r ; ptevidod for all
WaKCWZ tteatmOW NO111LICS. Flow aim.
summem should not } I .̂ less than pump call-
hrsoon time clocks rs . calibrated flume or
weir and ;tilling bas¢!: as required .

10 . Protection `n :uu me elamems. An
ceaage ea_atment (sail itht, wept dose whirl)
Operatic only seasdnaap ;tall be designed to
"Wan er - mtive opem.Lrll under all weadver
oondi6aU . PfOWeriCl tiom the dCIDWIty
muss be given spc01 mpsideration since
small wastowtta tlclml!mt facilities will fre-
qumcly br. loodted in m.nete areas and may
nut rtcciv : daily auartl "ru. Pressing msupci -
atu ,e, ajrrtt test uea!s :ieut facilities M some
degree. Oitn sand filic! ;s and small extended
aerndon p;amv an 10 :07- o be arrived the
nest. PmAsions air i ::sNwiPg exposed cam.
cots areas with board : nr Lnaulatlng panels
may he sufficient In many cases . The use of
bat tap" around slcdlrt and scum mhan
piping ma;' be helpful in atWtion to covering
the ranks . Suficiw,t ci, wical outlets should
be provide I at die plat ; :"it for this purpose .
Thanks whir h are nor ec :v!rdaely baekfffod oil
211 sides n,,q require !Wdiduatl prolecdve
ma{mes I erring treezl!7Ir" 'meallier. Any such
mgt511rta liken 10 COnip. :r With dim ptai-
$iM xI1411 Mn linfal A I=dWthe CpOm1-
tur u- hill lw the operl!d "m of the ereemtent
facility.

Rvk "reea MCaM" .nlr Coek
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11 . Safety. Adequate provisions should
be made to protect the operator and any vial .
torn from unnecessary hazards .

A .
All

wastewater araunalt facilities
mum be tanned xu7ciavily III restrict entry
by ebildten, Bveirock and unadhoriad per
win as well as to protect the factgty from
vandalism .

B. Pontes shall be a minimum offive
fret (5') in height and shall be constructed of
durable materials apptoptiam to the site and
nature of die Iruancnt facilities. Paris Mail
be imbedded to a sufficiem depth or other-
wise securely anchotcd to prevent displace-
numt and shall as be gwced awes tan rwart-
ty far (20') apart- Barbed wire, woven wire
fabric car chain link mesh shall be securely
fastened to the post with fasteners designed
fir the type of inarefal used .

C . Faces shall be located far enough
buck from all process units to permit easy
arsetss for operation and mainlavarue and for
access or mewing equipment, sludge trucks
and similar cquipmem . A minimum four foot
(4') alcmancu rrom all units is recoounended,

D. WOVen wire tAEric will generally
be ucoopubb for fencing lagoons and other
small atelf[Iei having a mlflitham ofmcchan"
ice] equipmcm. The fabric should nearly
much the ground surface and should have
small enough mesh in the loess two feet (2')
to prc~nt passage of snfat animals. Latgcr
and more ConspIcx trcatmcnl facilities should
be provided with chain link or similar fumc~
Ing .

E, At least two (2) stands of barbed
wire shall be provided above the fence fabric
spaced no more than six itaahes (6") apart

F. At least one (1) fate shall be pttr
vtded for aww of maimannoe equipment
sad vohioles and each pate shall be provided
with a lock . Gate shall be eonsvuoted in a
maanar and of materials comparable To those
used for die fence . Gates shall be designed to
prohibit entry of the enclosure by aruwfing
unlkmueath- Vice sizing the gate. contiden-
don must be given to the need for wary or
boosting equipment, sludge uueks or odta
vehicles or equipment newssary for marine
maintenance and Operation.

0 . At lean Mss (1) vvaming sign shall
be placed on each ride of the facility meter
sure in such poslteus as to be cluarly visible
from all directors if .ppronch . A sign shall
be placed on each gate. Minimum wording
shall be SHWAGE TR8ATMPNf FACfL-1-
'fY-,KRrP OUT, Signs shah be made of
durable materials who charUetoa at least two
inches (2") high and shall he securely fate
ten=d m die fence, aalapmcm or other yuil-
able locations .

CODEOffiWYE REGULATIONS

010
9007/005

(12) Primary Tlmament . Per general require.
meets applicable to all types of aestmem
facifides, refer to section (11) of this rule,

(A) Grensc Traps . Gnbrfe plops shall be
prurided on kitchen drain lines from Inedpt-
duns . hotels, restaurants, school lunch reoma
end uaver attablishmeats from which relative-
ly fuse amounts ofgreasemay be afiatduugad
to the treamicut facility.

1 . Grcase traps should be located as
close to die fixtures being craved as possible
apt should [Ccain only the waste sue iasfrom grease-producing fixtures . sanitary,
waste streams. garbage grinder waste stoat=
and other warm streams which do not inaha lu
grease should be Included from passing
thmugb the gtcaac turps . Gtawc traps Mum
be cleaucA on a regular basiv and must be
readily accessible for this purpose,

2 . Sizing of grease mfrs it based on
wastewater flow and can be calculated fromthe ttwrtber and kind of sinks and flnctures dis
charging to une tap . In addition, a grease trap
should be rmcd on its grease retention rapac-
ity, which Is the lamwm ofgrease can pounds)
that the imp can, hold before its average eCl9-
clenq drops below, ninety percent (9016) .
Current: practise is Mac grease-rctavion
capacity in pounds should equal at least twicedie flow capeoty III gallons per minute, The
fcUowlng two (2) equation¢ may be used to
determine die car-wit, of transit naps fur
restaurants and other types of commercial
facilities :

A . Restaurmus.
D % CI x Sc x Hr x L1'=Sit of grants

2

	

trap in gallons,
where:

1) = Number of sent$ in dining aloe ;
GI - Chifona of wastewater per nail, aor-

uudly 5 gallons ;
Sc - Stomp capacity factor. minimum of

1 .7;
up = Numbs of hours open ; and
Lf = Lcedlrhg factor,

1-75 interstate highways
1 .0 Other ficoulis
1 .0 recreational area
0,8 main highways
OS utter lligll .ys-

& Hospitals, nursing home, met
type unmnherciai krtshens with varied leaf
capacity.
M x GI x Sc x 2.5 x ff= Size of grease

Impin gallons,
where :

M = Mania per day :
GI = Gallons of wastewater per meal, nur-

mally 4.5;
Sc - Snaagc capacity Ihormr. minimum of

1 .7 ; and
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Lf - Lowlotg tSUor,
1 .15 garta_y ;t :ispmal and dish-

washing
1 .0 withou : 11Iabage disposal
0 .75 withaur :Nth ,vwvhlng
0.9 without. I ;i:bwashing and

voltage disposal .

3 . Gruse trips shall I :rs provided with a
MAnhule Of upening Of sw11derle six m per
mil inspection and cleanlug . When thegieaso
trap is ladled below gerund, the access
opening. slu .ll be exlenti,ta. m Smile. the
opening shat l be filled will". sec tight fitting eov-
cr which wit p:uvent tli,p ;aniance of insects
and vermin .

4. The Image tap Sllould be construct-
ed of mamridot similar N : ;, optic tanks and be
peony bat lied an both do inlet and outlet,

Aar t :creeou . BY nreenz should be
provided be:oxc pumps . :thseelders M other
meraeuleg :quipmcaf . List' scnucw should
precede inib 4f tanks, primary starling basins
and extenlletl nerntion phvrt .

l, Bar : crews sacule, :c located to prig-
vide fur coy cleaning and '.iAeyuzm drainage
of eufccrlinzs. Design ~liusl provide for
removal and'or cleammg of bar screens or
debris baskes located irldoe pump station
wet wcllu wi hoot enacting the was well_

2. The . avert of a b;i . .screen channel or
the bottom o - a debris bnslart shall ce 2 m)a-
imum of it . inchesr (6") h" : :hav the invert of
due incmoint . xCwer and 11 :ninlmurn of Aix
inches (6') a .bove die bj,,:-,'',N r liquid lave! In
the pump ph err trewuhcrt ,f,n,xas side. The
channel prec'.diag and fini .nving the surtasn
should be fl lead to pnN,prit sasnding and
scdlhnuntxtioo of solids,

3 . Clew openings ba,atrm bars of hand
uleanw soeVeus should bo ti,an throe-fourths
to one and w"alf incites (314-1 1/2") .
Garutrucion should be e .,a.t . that the screens
can be conve'iectly raked,

4 . The area of the! crew openings
should be $¢ficleru in do: a velocity of
one four (1') her second !b,!rugh the vertical
projection of the :cmcn W,atings a: average
flaw.

5 . Hand Cleaned wn ".ens should be
placed on a :lope of trim; to frory degrees
(30 40°) wid the hotVaot,,

E . Amply ". facilities nXII: be provided for
doe removal, lm%ning ants: , :,:alit of ictven"
ings. Suitable storage facail'ics limn be pre"
vlded where Inhromry scol'hi ;e of screenings
is necessary. krcsmings nin ;i be disposed of
in an approves : solid waste ~,iiposid ta¢dity.
(C) Septic ICnlkx. Septlr% tusks may be

ecacytcd as a enri4nmry nonans dd primary
ummient for iostallatimis mactvlng flows not
in Cacegs of Iwemy-nvo d? ;,ugand five bun

12
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drcd (22,500) gallons per day Minimum
accepable liquid capacity for septic ranks
shall be seven handred fifty (750) Salinity .
,Cepllo tanks ahould he designed and eoo-
seruemd in accordance with 10 CSR 20-
8.02)(4).

(D) Cmnminutors . Conuninutous may lily
used in conjunction with bar scream as a
mans of preliminary trr20nWt upstream Of
extended aeration plants, A scrszaW trypass
channel to a irar screen shall be provided .
The u ".m or doe by)arm Channel sham be auto-
made at dapda of flow atecoditig the design
capacity for the cummin4lor. Hadi romminu-
nor On is nor preceded by grit temo,ml ctluip-
mem loud be protmwd by a sir-nods (6 ')
deep gravel trap . Provisions shall be made to
facilitate servicing units in place and remove
ion units from their location for servicing,
Electrical equipment in contninutor data"
ban where hazardous gases may accumulate
shall be suitable for hsr0rdOns incadmna
(National Electrical Code, Class 1, Group D,
Division 1 location) . Grinder pumps nlas, be
used in lieu o eerbnnlnamn. Grinder pumps
used for prefimimmy treatment must be sued
to pump the maximum flow units they ore
being used as part of flow cdandivagglon .

(t3) Secondary Treumlent . Criferia for
design of accondary neatmona processes era
given for the most commonly used and giro-
ogniiwd wage trrsmrem pnaasses applicable
for small sewage trpunem Pac111dac They
include ws1e atabiliztdon and pastedponds.
sand filters, cxmmdud swetinn activated
sludge and disinfection . Unit proccaus rot
covered by dicer criteria will be reriewed in
accordance with paragmph (I1)(B)2 . The
aMuenc quality mat may be atyensW (rmn a
secondary ocapnmt unit pna-ess or coihbbn-
rion Of processes Is related not only to the
engineering design but, must important, go

the tcvcl or operation and maintenance that
me units recelva. The design criteria catalr-
fshW in she rule for ate rarivuv uld4s are o0
reflect alusa twlums coasidelbd necessary
for rots unit to perform at is best errioiency,
to ensure ease in opendon Ltd roainwnsecee
and to guide designer: 1n selecting rnalarixls
which will carne the completed project will
be durable. Forotherreguiremenn applicable
to as Apes of paemlent fAuilidea, refer to
section (11) .

(A) waamvaca Stabilization Nostrils. waste
stabilization perils provide irmnenr of prl-
rharily dnmeedc wastewater by the unaided
1=1121 pmccascs Of biological activity. Tl,e
wastewater stabilization pond process
requires the leas operational %gall muinlo-
nonce skill of all pniceaaes considered in this
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rule. The criteria comainCd in this rule is Fir
fieultadve sold aerated facultative poode.

1, The summary or design data xlufi
include pertinent inttpmndon an Incation,
geology, still condirions, area for CKPMIOO
and any other Rotors that will affect the tea .
sibilhy and acceptability of the prapused pro-
jet. The following information most be sub-
gained in addition to drat required by sections
(4) and (7):

A, A layout snrrwing give direction and
distance of all culhual features wishin one
fnurrh (1/4) mile of die proposed sire A sew
en and one-half (73) minute gvradrangle map
made by the United States Geological Survey
of the am under Consideration is acceptable,
provided the map is field che:kotl for aeeun-
cy in depicting present culnual thaeuros:

& A geological evaluation of doe pro"
posed pond site prepared by the Missouri
Department M Neural Resources, Division
ofGeology and Land Survey shall be submit
led. Tb obtain this geological ealnadon of
the proposed site, the engimter shall submit
the (bilowing information to the appcopti2le
department office :

(4 A I2rout sheer showing the pro-
posed location, The layout wall include the
legal description. property boundaries, roads,
slarwns and tidier gegaphicel landmarks
whiuii will ass)a in locating dot Bite;

(LI) Sae ofthe pond Arid/or appm-
imam volume of warm to be treated;

(IM Maaiinun cuts to be made in
the construction of the pond : and

(1V) LAicalon and depth of tvvt fur
borrow area, if arty ;

C . A determination "as to the compnt-
Ib11Iry of doe proposed site wish local toning
oldlllatgees.

D. A tlmWipdon, including mops,
showing elevations and comoun of the site
and n(Ijacanr area shall be pmvlded ;

E . Locatiim of p,m,is in wuenlads
receiving significant mnoxnots o smRnwater
runoff 11 discouraged . Adequate provisiona
must be made to divert aurmvrarar runoff
amend the ponds and protect embenlOnenrs
from enssiun ;

F Construction o ponds in dose
proximity to wooer supplies and other lacilr
ties subject to cm1=mitgtdon should be avtad
ed . A minimum sepassition of Pour feet (4')
between doe bottom of the pond and the max-
imum groundwater elevation xhould be main-
mined where faasiblm The four-lbw (4') sep-
aration distance door not necessarily apply no
purchcd water cables due to impervious simm
occur the surface;

G . Proximity of ponds tu water sup-
plius lucinud in areet of porous soils and fic-
sure'd . rock rormad011 Than he evaluated rn
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avoid creation of a : :nlth hazards or other
uedesiprbli: eundldcni : end

:.1 . (n generd . to avoid local objec-
rions, he waxtewe.le:r stabilization pond
should ,o located a:, 9Ir as is practical front
any a:adug bully-cal arcs, or esirdng
dwelllals . In no c:v+ : should the pond be
located eater than hundred Rct (200')
in= n:1 existing built-up area or existing
dwel81W, 7hc pOml a6pUld be itxwtral al Iran(
one badred teen (II1D') from the building(s)
char it s .rvc&

2 . I)OsiS for alea,;rt . A fair-dlmugh sta-
b1tzatlcm pond Shall Iv: Considered -pale of
meerutg effluents limim:ions of forty-five (45)
MSA &:1D and seveah; (70) mgll suspended
solids . Controlled 1'.ieailarge stabilization
ponds wall be consid7nsd cupttblo Or prudUC-
Ing an t ffluent of a cuiOry chat it much bct-
ter chair a flrnv.throath stabilization pond
wben resting nomcrl fonsedc type sewage.

.+ . In gtmrii, waste scabifiradon
ponds .q ,ail be desirrl4: on the basis of thir-
ty-four 7ounds (34 bal of applied DOD per
day per acre car water InIrf6Ce 2ma lm the pei-
roary ct Ii . Water sorfte am shall be corn-
purred a: area at the t:. me runt f3) operating
easel . l . minimum o .' one huudml twenty
(120) days' detandau fine should be provid-
red in On total sysmn. -.Ib achieve this deren-
don tint : the use or ~elotrdary cells up to five
feet (5'; dcrp and Ox rxic of third cells up to
eight ft . 1 (&') deep m;,4 be necessary.

19. Iror A&MCNI waawwtl« Mbillxr-
liun ponds, the dev :d :Ipment of final design
pmame12M it i5 recurunended that %chief
e[periolsuofl deal be tkvdoptd. Floatevei
die aawed lagoon u:dgn for minimum
derelulol time sty yo estimated using the
following Ihmuula:

t= E
h. r x (loo - E)

whao
t - den ndOn Time i_t Ill : KCratiOA Cell In
Jays :
E . pelcem of DOD [c be imulvcJ In an
aerated , :+and; and
kl - Te .rcGnn coeffic(I :rn aerated pond . base
10,

For nzmal domed: sewage, the ki value
may he wsmmed m be x : .12 at a temptastum
Of twenty degrees `�, :aigrade (20"C) and
0.06 ar i temperature of one degree Cend-
Vade (1'C,':. A tcmporxaure n( one degree
Cendgrane (1 °C) mars : tic used fur detarnlin-
irlg ate 4aw nion cinle . Otter k 1 values may
be used W JCtehnive Oemmi011 time when
Pilot also data is obtain : : . by Incubating amic-
ipared vas[cs at erliWitl upe4dng ienipea-
tures . A rempamture q: ; wctay Jcg=S Cui[i-

Votsocea bleDy,1,01 cook
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grade (20'C) may he used for determining
aeration requirements. & .a minimum, aerat-
ed facultative pond systems designed m treat
a typical domestic waste (DOD5300 mil.
ligram per Iger) shall consist of one (1) ur
more acme cells and one (1) quiescent cell
which provide the following minimum
hydraulic detention times :

Minimum Detention Times hr
Aerated Pond Cells Por

Typical Domesticvi PROD 5700 wVM

*Par mahiple aerated calls, Ole first rise,
(2) calls $halt be of equal sire and no one (1)
cell shall provide amore dlart fifty percent
(50%) of the toast required volumes

0 alucludes three (3) days' detention time
1hr sludge aceumulefen . Sludge volutes is
based upon 1 .54 days detention die per one
hundred milligrams P7 liter (100 mgf0 or
suspended solids in doe intluem for a rwcay
(20)-ycar eccumnlation of sludge
"`lout detepdon dim : for all tolls wm-

bincd .

(1) The design minimum darcn-
doo time or aerated cells treating domestic
type waste of greater strength titan threat hun
dred (300) mgll g0D should be determined
utwzlng tile equation from subpamgmpb
(13)(AXII. on a pa-cell basis. For aerated
facultative pond systems design" to Inter
groatu Strength waste with a DOD of four
hundred (400) mgJl a morn shall Consist of
two (2) or room. aerated cells and am (1) qui-
escent cell. The first two (Z) m1D shall be of
equal size and no one (1) cell shall provide
more then My patcali; (50%) of the =1
required volume . The following minimum
delerrtinn dmar are Pmsenmd for illustration
tied result from use of the formula from sub .
paragraph (13)(A)2. N. with provision of Addi-
dunal volume for sludge accumulation,

Maintain Detention Ihnu The Aerated
Pond Calls car (heats 5UVtgth Waste

lnllumt No . of

	

Qoioncanl

	

'RAW
SOD Aerined nor, far

	

Cent,

	

rleteatlon'
- urges

	

Cofls'trramaht Dsvs

	

Male, Days

400 2 45 2-10 da-56
400 3 37 2-10 39-47
400 4 32 2-11) 34-A2
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100o 2 07 2-1C) Ill
low 3 47 2-10 69-77
1000 0 58 2-10 60--6d

"Total detention time for all cells Cont-
bincd.

C. Where any "wasw discharged to a
stabifzilan peed am tnnm a testuurant, insti-
tutional kitchen or similar establishment lrkc
ly m produce large amounts ofg[pas, gmasa
naps shall be provided as discussed in sub-
section (12)(A) of this rule. it ground
garbage is also introduced to the waste stream
from these source, a septic tent laving a
capacity equal m u least five (5) times ft
average daily flow Of Mi waste nream shall
Ins provided for primary ucetmem ptuadlag
unacrawd pond systems. Septic tanks sited a
ate and One half (l .5) times the Average may
be prlVided as primary ttaatment for other
wane streams . No mduction in DOD applied
to the stabilisadou pond shall be allowed
where the only preaeatmeni Is grease
removal. When complee primary Vesmacm
is provided for any waste scream entering the
pond system, the BOLD loadhsg of that stream
may be roducntl by Ihinydve percent (35'6)
when determining the required pond system
surlaoe area or daendou time.

D. Consideration shell be given to the
type and allied or industrial wastes tvnlribut-
ad to the subilization pond system . For high
strwgth wastes where The required detention
time exceeds nine (9) months for an unacrat-
cd stabilization pond, consideration $liquid be
given to other processes such as aerated
ponds, )and application of the effluent or acti-
vated sludge treatment plants .

E. A minimum of three (3) cells in
safes shall be provided for all flow-dhrough
pond S"Ww. The second cell shall he three
tenths (-3) time* the area or Ole primary call
and the Third cell shall be one tenth ( 1) times
the am of The primary cell . For th"Imlivc
Pond systems whet: the primary cell will be
smaller dtau left thousand (IU,UW) square
tea . cons(dcradoo should be given on the use
of land application of the effluent . See Sa:-
tion (15) of this ode. If the we of land appO-
e2dau methods is not feasible or would pn.
sent a nuisance, and the primary toll sire Ia
between three thowaud (3000) and tell thou-
sand (10,000) square teat, The third call of Ole
series shall haw: an area of at least one thou-
aald (1000) square feet. Where the primacy
cell is less than three mousand (3000) square
toe, only a secondary hell of one thousand
(1000) square Peer am is Inquired .

F A minimum of chase (3) cults is
required for all cunmollud discharge pond
syevanu. The first and second cells shall be

la

-No . of
Acsatcd
Csla

two
for

'Poaiment
Quiesunt
Call, liters

Well
DettmbM"
Too yarn

1 44 2-10 46-54
2 26 2.10 28-36
3 21 2-10 23-31 .


