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basin. Jic bayin mus: o designed to drain
bauck e they wer well o colleetion systom as
the influ:at flow receds;

B. A pomable jarmp capable of helng
conneled w de puraping stadon or M
purtwble pencrator; i

C. Starage of iiktve fow in trunk line
rewers poovided sufficicir capatity for twen-
ty-four (24)-hour sicmige of peak flows i
wvailahle and floading: -4 bascmenty will not
pcuur; w g

10, Alarm systercs, Alarm swstems shall
be provided for all pitraping stations. The
Alerm shull be actividal in cases of power
railire, pump failure o amy cause of high
water in e wer well. | possible, the alarm
thould b: wlematered 10 a locaton thar is
manned twenfy-four 08) hours per duy.
Audio-viruai alarms whil self-conmained pow-
et supply shall be provided 8 a mindmum. A
sign shall be poswed aL chelt pump station in o
cicarty v yible louation, listing a telephone
number € be called it e whiim v seen of
beard; and

11. Jasmuitions (o)) aquipment. Sewage
pumping adens and st operutors should
he supplied with a conyilere set of operstions]
insructions Iwluding <tergancy procedutes,
inajntanar ce schedule:, kool and spare pares
a5 may I neceseary.

(C) Yot Muiny, Thixign comsiderations
for force 'nains wre as fiiows:

L. Volocity. AU <luiiin average flow a
clennging velowity of ar liast owo fee? (2') per
second sh:fl be maintiba;

2. Size. In generil, dwee-inch (37
diameter |Hipe shall b <k smalledt uged for
raw sewnie foree mild:. However, um of
grinder pnips or shnilar cquipment mwy
allow uye of smaller i, These instunces
will be reviewed on an [dividusl busis, Pip-
ing mnterials may be yiriure pipe pormally
used for conveying puultle water, however
the effects of surges and jressurcs within the
sysiem ahe uld be considired In the selection
of the pipiag material. sy & minimwn SDR
21 PVC progsure pipe o7 i equivalent should
be used. e hree mein ond fixings ipclud-
ing reacticn bloeking shall be designed to
withstand wornal preisure and  pressure
surgey (waist hsenmer):

3. A3 relief valvay, Ap aummusc air
reliel valve shall ba plocad ar high poinw In
the force niain Lo previzn air locking. How-
aver. conshieration will e given Lo altarnate
proposals ¥<ith proper rlu@miadon:

4, Teminacion. e mains should
emer tie gavily sewer s'stem at 3 point no
mose than 1o feer £2°) af: nve the flgw line uf
the reseivir ¢ maghole; ard

5. Waror ling and socage foree muin sep-
aration, Thore ahall bz 10 langr 3 ron-toot

{1U") horizontal scparstion benween waler
linag ond sewnge force malny, There shall be
m cightesn-inch (187 verdeal separation at
crossings as required in paragoaph (SA)4. of
ihlg mie. Only In exienuading circumsancey
will deviarions be allowed t these minimum
separadon distancas,

(11) Small Wastewuter Treatment Works.
Treatment the extent of which will depend on
10 CSR 20-7.015 Efftuent Ragulations and
10 CSR 20-7.031 Witer Quality Seundunls
shull be provided in coauecton with afl
msiallrdone. Saoqndary weamment sholl be
the minimam accepable degres of troatmen.
Wastewater treamment plants should be
desipoed (o provide for the catimued popula-
don and flows 1o be fiftecn (15) or twenty
(20) years hence. The folliwing ilems shall
be takem into comideration In planning
sewage teniment works:

(A) Plni Tocaion. In general o avoid
local gbjections, the wasewater tweannent
facilities should be located #s far as Is pracd-
ond from unry presenc built-up ares or any arca
which will develop within g reasoniable Riture
period. No sewnge testment facility shall be
locared closer than fifty feet (50 w any
dwelling o establishmens,

1. The trermaent facility shall he locased
above 1he twenty-five (28)-year Nood Iovel,

2. An af-wesiher access road shall be
provided from a public sight-of-way 1o every
tresument faclihy, Sufficient room shall be
provided at die site to permit tuming vehicles
around. In derermining the type of rumwery
and method of construction, camsideralion
ghall be given to the typey of vehicles and
equipment ncccssiry w maintuin and operate
the faciliy, Tf wecows is required for heavy
sludge wucks, e mad must be of mare sub-
sruntia) construelion than ona (1) used only
for atuous of inowlng equipment or other
light velicles. Gravel mads to be used by
heavy vehleleg shall have o minimum depth of
six inches (6") of crushen rock maroriul with
2 bonom layar of four inchea (4") of two to
thres inch (2-37) siz= waterial and a top lay-
er oo inches (3") thick of thres-fourthy inch
(3/4") size material, In general, the prade of
the aceess road shall nat exceed twelve per-
cenr (12%).

3. Whawswaer meatmem facilides shall
nor he Ilocared within onc hundred foor
(100, aod prefernbly three hundred toos
{300°) of uay well or waer supply structure;

(B} Design.

1. Typsa of treatment. Curlul tonsiclera-
doni shoyld be given w the Lype of weatment
vefor: muking o fingl decivtan, A few of the
important uctoes 10 consider are the locotion
and topugmphy of the plant site: characrer
wnd quantity of Jdwe wastes 1o be geated; oper-
uting vusw ard the probable type of supervi-

sion and malmenpnee the plant wil) recaive.
Particular care must be used in choosing
nxcthods uf treaiment for seasopal use devels
opmenty, such ay parks and cuinpprounds,
und for Jevolupments which produce waste
ipade which fucwate herween wide estrames
from day-wo-day. The use of sctivared slodge
\ype plants ia generally nor recommended for
these developments becquse 3 high degree of
operaung officiency for theae planis is depen-
dent in part upon a refatively stble Joading
condition, Whese aft use of the development
Is condined t o specific senson, comsideration
should be given 1© designing lagoon sysems
oo the dygw-and-fill conmcept, retaining sl
wastewaters genemated duving the kcason of
uss and discharging thern after an appropriste
period during the off sewsun or utiliving the
stored water for imrigation.

2. New processes, methods and equip-
meat. The policy oF e department is 1o
encourage rmther than ohsiruct the develop-
mant of new wethods and equlpment for the
treatment of sewage wagtes. The lack of
Inclusion in thage standards of seme types of
WRIDEWRTET (TEAMEM? PIOCESECS OF eyuipment
should Dot bu consmued uy proviuding dicic
usc. The depurrment may approve other typas
of wastewaler grestment procestes or equip-
ment wrxder the follawing conditions:

A. The operational redabiliy and
eflectivenssa of the process or device whall
have been demonstrated with u suitably sized
promotype unit operating wi ity Jesign Imad
condiions fo the cxtent oquited hy the
deparement; aud

B. The department may requirs test
results and engimeering evaluatious deman-
strating the efficiency of die processes or
equipmant., The departmient may slag royuine
\hat appropriace (esting be conducted um
evaluations, other than those cployed by the
manufaciurer or developer, be made wnder
the supervision of 4 competent process engi-
neer,

3. Sowmge flow und yurengih. Minimum
design loadings for il trestwenl processes
shall be calculaied using e followlog table
uniess the engincer can document the validi-
ty of Tower per capita figures bascd op wotual
wants strength and/or tlow duta from the
devalopment to bc served or frum similar
devalopments.

Tablke 1

Pounds BOD
per person
(unTeay
otherwise
noted)

Gallons
Type of per day
Establishment -

Employes Sanitary
Wasic 05 15

Rehices MeDows | Cook  [2/28/98)
Swer ary of Suns
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Cenerally muainy cighy (B)-hour shift  Hotels A5 X econoroy wnd s0 29 to faciliaw ingallation of
cinployees at ingiwmdons, cnnmercinl ostab-  Morels (without furan wnies.
lishments, &ctovies and ziraflar establish- TESTAUTANIE) a0 40 () Facility Details.

ments, Towm! smployee wiil: fgure, il wppll-
cehle, Wt be uadded o he appropriste
patrun ur res denuial towal From the following
wble:

Residentiul
Single fAmily dwellings .17 75100
Apurmmsats <1
condominiums A7 0—100
Rooming bow ses b 45
Boarding hou ses 17 75
Mubile homes 17 75=100

Food vr Drink Esl:ulishmeats
(agatey pec |Lilron)

Tavem or ba

{not servin): food) A 2
Fagt-food (paper service) 2 3
Caft or resworant 33 b
Restwueant sezving

alcoholic b 'verages 4 5
Restuurant glinding

garbage 3 &

Scho 1s rwmsies poy student)
Day school, 1o tafeteria,

2ym or she wvers A2 10
With cafateria—ADD s ) 4
Wit garbage: grinding—
ADD 01
Vhth gym and showers—
ADD .01 10
Doarding scio0is AT 75
“I‘]!jﬁhlﬁ i i
Hospitals (pt r bed) 22 125-300
Institutions ¢ ier than
hospitals 17 100—150
Nursing hoor =y A7 100125

Comusercinl and [%uoretional

Public parks (roilers caly> 02 5
Public parks wita bath

house, shoneem, oileis 06 152§
Swimming prols and

heaches 06 1525
Country olut 3

{per resident member) .17 7S—100
Counrry elubs

{par mambr presanr) .06  15--25

Scrviee staiens
(wasies per cusddomes) 01§

Leundromat: (por
machine)}

1.25 580

Luxury msorts A7 75
Camper trallers 08 30
Work ox construction

camps A5 80
Churches (per seat) .0l 5
Storcs, mulls vr

shuppg centers
{p«T one thousand
{1000) squarc

fest of flonr area) .34 200
Stadiuma, suditorians,

thearers or drive-in

(per y=mi) O 5

*Nore: Gallons per person per day
includes normal lofiltration for residentiul
syateius.

4, Population o be served. Unisse satly-
factory justification ¢an he given for using
lower per-uait oceupancics, the follgwing
numebers shall be osed in datermining the
popuinion for which 1 design the sawage
wiprks:

Persons/
Uolt

Reidences 3.7
Apanments or oendeniniums

{1 bedroom,) 2.0
2 hedroom) 3.0
(2 bedroum) 3.7
Mobilc homes 3.0=-3.7
Camper uailers without

sower hookup 25
Camper trailers with

sswer Hookup 3.0
Motels 3.0

5. Organic loadlng. Where sewage
stnemgtht are expectad to be materislly
grearer thap nosmal domessic aewage (thres
humdrod mdlligrams per liter (300 mg/) bio-
chemicnl oxyyen demand), consideradon
shall ba givan to cnlarging seetling, dipestion
and secondary tregtment umits,

6. Cunduirs. AY plping and channcly
shonld be designed 1o corry the maximum
expecied flovr. The incoming sewer should
be designed for Tree discharge Pockets. cor-
ners and chaoncls where $0lids ¢an accuinu-
late should be eliminaved. Sultabic gumes
should be placed in chanudls o seal off
unused sections which might accumulate
aulidy, Shear gates or stop-pluniy should be
used in prefercica to gam valves or shice
Zares.
7. Asrangement of units. Compunent
paccs of the foility stouid be armnged tor
greatest operwting  cvnvenience, fexibiliny,

1. Mechanical aquipment, Meschanical
squipinent shall be used wnd lnstalicd in
wecondunce with manufscarers’ recommen-
dations and spac!fications. Maujor mechanical
units should be instalied under e supervi-
sion of the manufocturers’ represcotutivs,

2. Emergcocy opcrmtiom, Favililics
which eaablo removal of treatment units from
sorvice for clesning, maintenance ot mechan-
ical breakdown without bypassing muxt be
provided.

3, Drains. Means should be provided (v
dewater each unlt, Pumping with pariable
pumps inte a holding basin or gther suitablc
disposal site will be congidered u $atsfactory
mesns of dewatering. Due consideration shall
be given 1o te possible need tor hylostatic
pressurce relicf devices o prevent Nottion of
struccures.

4. Construction materials. Due consld-
gration should be given to the use of con-
struction matcrioly which are resistant w the
fttion of hydengen sulfide and nher cormosive
gases, preascs, oils und wimilur consutuents
froyuently present in sewape.

5. Operating equipment. Spucificetions
should include a complete aueflt of tools nec-
essary for proper mainccnance of the Rcility.
If required by the cdepurtment, an operadon
and malnienance manual ghalt be provided w
explain the opemiing procedures al a level
easily undarstood by the awncx or operwior of
the facility. The manun!, ut A minimwn, chall
wdregs maintenance of mechanical cquip-
ment, mouitoring, recordkesping and pperat-
ing provedurex including the amouns, fro-
quency and method of sivdge disposal.

6. Grading wnd lamdscaning. Upon com-
pledon of the facility, the ground should be
gradeidl 1o prevent erotion and the entrance of
SUTfAGe waldr into any unit,

7. Traamenr facilitics vutfalls. The out=
fal! sower shall he designed 1o discharge
the receiving sicam b 4 munaur aoccpmble
w the depuniment. In general the effluemt
feom the Tinal weatment proccss shall be con-
veyod w a defined stream chandel vin o
cloted pipe or 4 pived or rip-npped open
channel. Sheet or meandering draimugs is aot
neoepuible. The outlal] zewar shall be so con-
siracted and protecied aguinst the cffecs of
Poodwater, Tpe or ather hazapde a5 1o renson-
ahly Inure its srrucmurnl stebility and free-
dom from swoppsge. All oulfalls shall be
designed %o that a sample of the cffuent can
be obtained ar 4 point after the final ercarmen
prwers and hefore dischazge w ur mixing
wity the recciving warers,

10
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B8 Peeable wewnr supply prowcron, No
piping ar other conne:tions shall cxist in any
pare of the weatment “vorks which, under any
condlt ans, might cxiae the comaminaton of
a potalilc water supp.r Poabie warer from a
mutivi m} or other iply may be ysed sbove
Brade Tor water chidet, [vatory, drinking
founllai 1 or simjlar ! wiures. A reduced pres-
sure b cifigw previiicr of break renk shall
be usec to isolare the Joeable sysien from all
plant v.ts other than “he ones provided for Iy
this mul:. Where u break wnk ls used, water
shali be digcharged i (e break mnk throogh
a0 alrg ap ar Jeast :[+ inchies (6*) abovy tho
maxhivt i flood Lne, ;icound level or the pill
live of he ank, wisishever is higher. Back.
flow ptiveaters shutl be lopawsd ghove the
maximum flood line (v ground leval. A sign
shall b permanentdy posted ar every hose
bik, fauier, hydeam or #ill cock locaved on the
water myier hayond e break tunk oF buck-
Hew pre /enrer 1o ind nuce thay the water is o
safe for drinking. %hre a geparmte non-
puble zater systém 70 be pravided, back-
flow pre-ention will st be oecessary byt all
system ¢utlews shall e posted wirth 4 perma-
nent sigr. indicadng thue the water 15 fiot safe

9. Sewage flow meyurement. Flaw
measupeuent shall o provided for all
wastowmt.r avutmwen! fagilitics. Flgw niea.
surement should oot ko less than pumd cali-
hration ime clotXy o calibrated flume or
weir and stilllng basii; as required.

10. Prowcction ‘mm the clements. All
sewage troatrnent fucil it i excepr shose which
operuis only Aeasonally rhall be deslgned to
supure ef ‘active operain under all weather
condidion:. Protectics ttom the clomenty
wus be given special comsideration since
amall wastowater trentiny Geilides will fre-
quently bs loguted in rivote areas gnd may
not receive dally aueutln). Freazing wnaper-
alures alfest snost treal ot facilitios o some
dagres. Oren sand filk:5 and small extendad
derarion pianty arc KHhvly w be effecied the
most, Provigions for coswring exposed po-
vess argas with hoards nr insulating pancls
may he awificient In many cases, The use of
hept apas around sfoojre and ssum meturn
piping ma;’ be hclpful in additua to coverlng
the tunks, Sufficiont chaiivical outless thould
be provide | ut the plar.: w1 for this purpose,
Tanks whit b are not conipieraly batkfijled an
all gides Way require rddidond! prolecdve
Measures turing #reeziny; veather, Any such
Mmeasures ciken 1 comple with dhese provi-
siuns STl ool presest 1 i2aid o the oper-
lor nwr hinder e operatlin of the treatment
facllity.

11. Safery. Adequate provitions should
bz mads @ proicst the operatnr and any visis
tors from uphecassary hazardy,

A, All wastewator treatmeuy facilities
musx be fenved xulficienty o restrict ety
by children, Uvastock and unauthorized per-
sons as well ay t prolect the felijty from
vandalism.

B. Feaces shali be & minimum of five
fect (5°) i heighr and shaj) be constructed of
durable matarials appropriat: (o the sive snd
natwe of the freatment facilitien. Posts ghall
be imboedded 1o a sufficient depth or other
wise fecurely anchorcd 10 pravent displace-
iemt and shall noe be speead mote dian Twen-
ry feet (20°) apare Barbed wire, woven wire
fabric or chain lnk mesh shall be securely
fastencd (0 the posts with Easconers designed
for e type of marerial used.

C. Fences shall be located far snough
buck from all process Lnits 10 permt eysy
aecess for operation wnd mainienance and for
aceeys of mowlng equipment, gludge twwucks
and similar cquipment, A mimmum four foot
(4") clouranés Mrom adl units is recommended.

D. Woven wire Bibric will generally
be acseptable for fancing lagoons and ofher
small facilicies having a mininum of mechun-
ice] equipment, The fubrio should nearly
touch the ground surfice amnd should buve
small snough mesh in the Jower two feet (27)
fo prevent passage of small animals. Lasger
ahd more complexr teeutmem facilltles should
be provided with chain ligk or smilar fone-
Ing.

E. At !tast twn (2) strands of bardved
wira shell ba provided above the fence fabric
Epaced to moie than sia inches (6") apart

F. Ar least one (1) garc shall be pro-
vidad for aceess of muintenance ¢quipment
and vohicles wnd each gace shall be provided
with a Jock, Gares shall be comrustad in a
manner and of mateials compamble o those
uged for te fence. Gates shull be Jesigaed (o
prohibit entry of the enclosure hy ctawling
unkenesth. When sizing the gate, considen-
ton must be given to the nesd for enlry of
mowing cquipment, sludpe oueks or othor
vehicies or equipment pecesstry for routine
maigrenanee and opscation.

G. At leam one (1) warning sign shall
be placed on each xide of the fcllity enclos
yure in such positions as 10 be clenzly visibie
from alf direetions of spproach, A sipn shall
be pleced on each gate. Minimum wording
thall be SEWAGE TREATMENT PFaCILI-
FY—KREP OUT, Sigus shal be mwde of
durahls naterials wha characrcsy at lcast twy
miches 2") high and shall he securely fas-
tencd oo the fence, aquipmcnt or other sui-
abia jocatlons.

— e rovm

{12) Primary Treatment. For peneral require-
menys applieable to 8l types of teatment
facilities, refer to section (11) of this rule,

(A) Gtoaye Trapy. Gresse trups shall be
providzsd un kichen drain lines from [ostin-
tdons, holis, restaurants, schood lunch roomg
and ulher esuablishments from which relative-
ly large ainounts of grease may be discharged
o the teamnent facility.

. Groase traps shoyld be Jocaed 25
close to e fixtures beny s=rved a5 possible
and should recsive only the waste stregms
from gresse-producing fixtures. Samitary
wasle sireams, garbage grinder waste streams
and other waste streams which do ot inchxk:
greane should be excluded from pussing
through e greasc tmps. Grense 1raps wmust
be cleancd on a rcgular busiy and must be
teadily aecessible fyr this purpose.

2. Sizing of grease traps is Paged on
wastewaler flow and can be caloylated from
the aumber and kind of siaks and fixtures dis~
charging to the uap. In sddition. a grease uzp
should be raned on ity grease rEwention capace
ity, which Is the arnount of grease (in pounds)
that the trup can hold before its average effi-
viency drops below ninety percent (90%).
Currerc practice iS5 that growge-retention
capacity in pounds should coynl it et twice
the flow capacity in gallons per minute, The
following two () equadions inay be used o
deterrving the capacity of prease traps for
resiaumats and other types of commarcigl
facilities:

A, Rexlauwsits.
D » Gl X 8z x Hr % Lf=Sizs of greaze
2 trup in gallons,

where:

D = Number of seals in dining ares;
Gl = Gallons of waswwiter per mieal, nor-
awlly 5 gatlons:
Su = Stomge capacity factor, minimum of
1.7;
Hr = Number of hours open; and
Lf = Loading facter,
1.28 jntensmte highways
1,0 ether freowtys
1.0 recreations] ureas
0.8 maip highways
0.5 vilier highways.

B. JJospltals, nursing homes, olher
fype cnmmercial kirchens with varicd scuting
capaciry.

M X GL x 8¢ x 2.5 x 1.f= Size of grease
trapin galions,
where!

M = Meals per day:

G = Gallons of wastowater per theal, nor-

mally 4.5;

S¢ = Srurage chapaoity fecror. minimum of

1.7, and

Rekaces McDov.nil Cook  (2/28/99)
Socttaer af State
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Lf = Loading &etor,
1.15 partm;y Jispoxal and dish-
washing
1.0 withoy: yithage disposal
0.75 withuus dishwashing
0.5 withour ;ishwashing wn
Murbage disposal.

3. Grei se uaps shail bnr provided with 8
manhule vr upening of nuiTiclent slze o per
mil ingpecticn and cleanliys, When the grease
tap i locit=d helow praund, the aceess
opening shill B¢ exisrdec o grade. The
apening shall ba fitcd wit ;1 ight fltting cov-
sr which wil prevent the mmrance of insects
and vermin.

4. The prease trgp linuld be construct-
ed of materi s wrilar to seplic Gnks and be
properly batlled oa both tiuz inlet and outléi.

) Rar iicreens. Ba: iveens should be
provided be ore pumps. shnedders or other
mechanlenl ~quipment. i sercens should
preceds imh ff cnks, priviny setting basins
and cxeendot! neration plaars.

1, Bar : cresns shouts ¢ locatcd w pro-
vide fr eany eligning and adequare drainage
of sereenin;s. Design srust provide for
removal tnd'or cleming of bar serecny or
debris baske:s located iniitde pump mion
wet welle wi hout entering: the wet well.

2. The .awert of a baz icreen channe] or
the hoaom ¢~ a debris basjix sholl be 2 mig-
imum of gix inches (67) k:low the invers of
the incomin;. scwer and o pinimum of &ix
inghey (6™) i bave e bizleor liquld fevel In
the pump pit or treutment process @nk. The
channe; precding and fulnwing e surcen
should be fliewed to prowutt swanding and
scdimentation of solids,

3. Clkar openings berween bars of hand
cleaned sereens should bu iun tree-fourths
o one and onshalf incies @4-1 1/2°).
Construction should be ek, thut the soreans
can be conve ierly raked.

4. The ares of thy creén openings
should be suliclent m prgoride a velpeity of
one fool (1*) per second . uph the vardeal
gmjeelitm of the screen cpeningy al average

[

5. HManid cleanad romsens should be
placed on a tlops of thiry 1o forty degrees
(30 40°) witt the hortzont..

6. Ampl: facilfties nucwn ba provided fer
the ramoval, Ireining ane 108l of screen-
inps. Buinble storage facilivics shall be pro-
vidol where tinporary starhpe of scresnings
is necessary, Sereemings niy be disposed of
in an spprove:: solid wagtc itposul Fwility.

(C) Sepde Tenks. Sepeh: auks may be
weeepted uy a snrisfaciory muwewns of peitary
ueatnent tor jistullations v olving fows not
in cxcess of (wenhty-two dvuawmid five hun

dred (22.500) gallons per day. Minimum
acoepmdie liguid capucity for septic tunks
shall be seven hundreed fifty (750) gallons.
Septie sanks fhould be designed and cop-
stucted [n accordance with 10 CSR 20
8.021¢8).

() Comnminutors. Conunimstors may be
used in cogjimction with bar sereent as 2
mcans of prelimingry treantent upstream af
exiended asration plante. A scnxned bypuss
channed 10 « bar screen shall he provided,
The use of the bypuss chanpel shal} be aute-
matle at depchs of flow caceeding the dasign
capacity for the comminulor, Bach comminu-
1or thar is not preceded by prit removn| equip-
roeqe chould be proteeied by » six-inch (6%
deep gruvel trup. Provisions shall be made w0
faciliwts servicing, units in place and remov-
ing updts from their locution for servieing,
Electrical oquipment in comminutor cham-
bers where hazardous gascs moy avcumulig
shall be suimble for hessrdous locations
(Nariona! Electrical Code, Class 1, Group D,
Division 1 location). Grinder pumpx may be
used in tieu of comminurars, Grinder pumps
used for preliminary treatment must be fized
w pump the maximum flow unless thay are
being used as part of How cqualizrion.

(13) Secondary Thmiment. Crireria for
design of secomlary (reatment processes are
glven for the most comemonly used and rec-
ogaizad wyste Teatment processes applicable
for smull sewage teatment fachiitas. They
include wanie stabilizadon and nermted ponds,
sand filtezy, catendud scsating ootivoted
studge and dizinfecton. Unit processss not
covered by these critria wilt be reviewed in
accordsnis with parageaph (11}B)2. The
effiuen: quality mst may be oxpecied from u
secondary trestment unit process or comnblug.
tion of processes 16 related not only to the
eiginzering design but, must imporant, <o
the love] of operation and malntengnee that
e units recalve, The dezign criteriy Gulab-
lished in the rvle for lie varivus unils are ©
refllect Uiwse lealures considered pocessary
for the unit (o perform wr ity beyl effisjency,
W ensure ¢ase in pperation ihd maintenance
and 1 guide designers in sclecting muleriuls
which will cnvure the compleied project wibh
bhe durabje, For odter requirements applicabic
to all gypes of trentment faviliticy, refer ©
section (1)

(A} Wastewater Stubilizarion Poods. Waste
stabilization punds provide weatinent of prl-
marily demestc wastewater by the unadded
uarural proccascy of bivlogicw) sotiviy. The
wasiewater  stablllzadon pond  process
requires the leasr operstionsl amd muinte-
nance skill of wll processes considared in this

rule. The criteriu conained in this rule ig for
facultative and acraccd facultative ponda.

t. The summary of design dawa shall
include pertincnr informadon on jucution,
geology, soil conditicns, area for expansion
ang uny other Bictors thar will affect the faa.
sibiliry and acceprability of e propused pro-
Ject. The fallowing information mpst be sub-
witted in addition (o thag required hy sections
(4) mnd (7):

A, A laynut showing the direction and
dimance of abl cultupal fonures within one
fourth (1/4) mils of the proposed sitc. A sev-
<n and onerhelf (7_5) minut: quadrangie map
1ade by the United States Geological Survey
of the area under cohsldecation is acceptable,
provided the map is fick checksd for sccura-
cy In deplesing present culmral thaturey;

B. A geologica) evaluation of the pro-
puted pond siic prepared by the Missouri
Department of Nara] Resourcas, Division
of Geology wnd 1.and Survey ehall be subimic-
red. To obrain this goological tvalvarion of
(e propased site, the engineer shall submit
the following information 1o the appropriare
depurunant office:

() A layout sheer chowlng the pro-
posed tocatun, The layout shall includa the
legal descriprion, propenty boundsries, roads,
sircatoy gud other peographical landmarks
whivh will assist in locadng the site;

{10 8ize of the pond and/ or apprax-
imate volure of waste to ba treatod;

Iy Maxivawmn cuts 10 be made in
the construction of the pond; and

{1V} Location and depth of wur fr
borrow area, if any; ‘

C. A determination a5 lo the compat-
fhilley of the proposed mite with Jocal zuning
ordinantes.

D. A description, inciuding maps,
showing elevations snd comgouts of the s
and sdlfacenr area shall be provided,

E. Locwtion of pumds in wulershads
reegiving significant amounts of swormwater
rmoff s dizcouraped. Adequate prowlsions
must be made to divert surmwater runoff
zeounnd the ponds and protser embaukments
from erosivn;

F. Comstruction of ponds in closa
proximicty 1o water supplies and other Mxcils-
tier subject to comamination should bo avotds
ed. A minimum separktion of four feer (47)
between the bottom of the pond and the max=
mum groumdwaler elevation xhould be muin-
tuined where featible, The foyr-foot (47) sep-
acation dislanee does not necessarily spply to
purched witer ables due o impervicus yna
vear the surfage;

G. Proximity of pomls (v walar sup-
plics loemed in areas of porous soils und fie-
sured. fock formarion shafl he ¢valuarcd n
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Chapter 8—Design luides

40 CSR 20:8
GRS e

avoid ¢reation of :qulth hazards or other
undesirible conditien:; angd

1. In generil. o avoid local objec.
rfons, he waswewair stabilization pood
should g locued a “ur as is practical from
any emisting buileup srcms or  existing
dwellings. In oo cise should the pond be
locaued claner than oo lundred fect {2001
from N1 existing huili-up area or exisdng
dwalling., The pond shiuld be tocsted i leant
one hur dred reer (1)) from the building(s)
thax ik R=rves,

2. dasis for deiizn. A flew-theough sta-
blilzaticn pond shail - consldercdl cupable of
meeting ettluent Jin:itoions of forty-five (45)
mp/t BOD and ssven)y (70) mg/l suspended
solids, Controlled ixcharge smbilization
pands 5.all be considnd expuble of produc-
Ing an ¢ffluent of a cuality drat iv much bet-
ter than a flow-throish stabilization pond
when rraniing naran) onvestdc ope senage.

Ae In ogenend, waste sabilization
ponds &33! be Aesipn:: on the busiy of thir-
Ly-four zounds (34 {la of applied BOD per
tdy per acrt of waler GUFface area in the prd-
mary ool Witer surltze area shall be com-
puted a: area ar the toave foor (3') operating
fevel. /. minimum ¢ onc hundred twenty
(120) dirys’ detentlen Line should be provide
of in thz ol syseia. o achieve this deren-
tion tim - tha use of 2emindary cells up o five
fect (S, denp and thc v of third cells up
sighe fat () deep wiry b neceysary.

15, For aerarw| wascwater swabilizs-
tun pouds, the devel:mment of fina) design
pArRmer:ry, il i$ recorunended that actusl
experitiintl duta b developed. WHowever,
the aesuted lagoon cesipn for minimum
dewentlo L me may i estmmed using the
Pllowiny frrmula:

E
2.3 b, % (100 - )

{=

where

t = den nton thine i1 1h: acration cell In
days;

E = neicens of DOLY, Lo be removed [n wa
aerated ond; and

k1 — re.etion coeffizlint aerated pond. base
10,

For nurmal domesi): sewage, the &, value
may he wsuned © Le C.12 at u emperature
uf Iweny depeess Gonigrade (20°C) =nd
0.06 uc 1 temperatwiy f one dagree Centi-
gade (1°Cl. A remiporuiure of e degree
Cemlarsts (1°C) mus: be used for Jetermin.
ing the fewention tinie. Jther kl valves mwy
be wsmd w Jetermine terendon tme when
pilot tee daty is obtaine:. by Incubating antic-
ipared wastes av critliil upersting lemperus
tures. A iempararure ° Taenty Jogrees Ceii-

grade (20°C) may he used for determining
eeration requirements. A i minimum, asrat-
el facultalive pond systems designed ro freat
a typical domcstic wuste (BOD<£300 mil
ligrams per lltery shall consist of one (1) or
more acrawed cells and ons (1) quiescent ceil
which prowide the following minimum
bydravlic Jeiention times:

Minimum Detention Times for
Acrated Pond Cells for
Typieal Damestic Waste (BOT <308 mp/l)

"Mo.of  Duys* Thtal

Acrated  Jor Quisscent  Deteatigntee
Colly Tryulmont Cell, Dovs  Time, Doy
1 % 210 46-54
2 28 2.10 28-36
3 21 2-10 23.31.

*Bor multiplc scraled cefls, e first two
(2) cells shall be of equal size and no une {1)
cell shall previde more than fifty percent
(50%) af the total required voluma,

**[ncludes three (3) duys' defention time
for sludge sccumulation. Siudgs volume {5
based upon 1.54 days desention time per one
tuindrad milligrams per licer (100 mg/M of
suspended sollds in die influent for a cwventy
(20)-year accumvlarion of shudpe.

***Toml detention dme for all colls com-
bingd.

(1} The desipn minimwin deten-
tioo rime of aerated cells freadng domestic
type waste of greaier streppth (han thres: han-
drad 300) mgA1 BOD should be determined
utilizing the equation from subparmgmph
(13)(A)2.8. on n per-cell basis. For aerated
faculanive pond systems designed o treal
gheater steength wasie with a BOD of four
hundred {400) mg/l or more whull cantist of
two (2) or imore aerated cells and one (1) qui-
esceat cell. The first ewo (2) cells shall be of
equal size and no one (1) ccil shull pravide
morc than fily percanc (S0%) of the tomwl
required volume. The following minitnuem
deiention dmes are presented for illustration
and resylt frum usé of the fornmla fram gub.
paragraph (13)(A)Z, B, with provision of addi-
tivnal volume for sludpe aceumuiation,

Minimmn Detention ‘[imes for Acrsted -

Fond Cellv for Greater Strength Whaste

lofluenl Nu. ot Quiwacerit  Thtal
BOD aerated Duyn for  Ccll, Detentlon®
. mgfl Ceoflr Treatment Days  Timc, Duys

400 2 " 22—y GH=—56
400 3 37 2==)0 3047
400 4 a2 -1 a2

1000 2 A7 =10 ¥R
1000 3 &7 =0 67
1000 4 358 =10 S0y

*Total detendon tme for atl cells com-
bincd.

C. Where any-wastes discharged to 2
slabiiization pond are from a restaurant, ingti-
tulional kitchen or similar establishment like-
1y o produce large amounts of gresse, grouss
trups shall be provided as discussed in sub-
section (12)(A)} of thiy rule. 1T ground
gurbuge is also inroduced to the waste streamn
from these sources, w septic @k having a
capacity equal o at least five (5) times the
average daily fiow of (hat waste sueam shall
b provided for prinary weatment preeeding
unacrited pond gystery. Septic witks gized ar
one and ooe-balf {1.5) times the average msy
te prvided an primary treatment for other
waste swreams. No reduction in BOD spplicd
to the sabilizauoa pond shall be allowed
where the only premeatment & grease
eemoval. Where complete primary tcaxment
is provided for any waste sereara entering the
pond system, the BOD loading of thut stream
mity be roduced by (hiny-five percent (35%)
when determining the vequired pond systam
Aurfao® ofes or detention rime.

D. Consideration shall be glvan to the
tyre and effcct of industrist wastes conleibute
ed w the swhilization pond sysrem. For high
strength wastcs where the requiced dewintion
Lime exceeds nine (9) moatbs for an unacrat-
cd stabilization pond, considerarion should be
given 10 other processcy sueh as nerated
ponds, land applicadan of the ettluem or acd-
vated sludge treatment plants.

E. A minimym of twes (3) celly in
series sikill be provided for all flow-through
pond systems. The sccond ol ahall be three
tenths (.3} times the arca of We primory coll
and e dird soll shall be one forth (1) Gmes
the areas of the primacy ce)l. For tacultative
pond systems whete the primary cill witl ba
smaller Qan o Qrougsand (10.000) square
teet, consideration should bo given 1o the use
of land applicstion of the cfflyent. Ser sex-
tian {15) of this rule. If the use of land appli-
catlon mathods is nor feasible or would pre-
fent a nuisancs, and the primary eoll s is
berween three chousand (3000) and ten thow-
sapd (10,000) square fet, the third coll of the
scrica shall hve an uvea of at least one thou-
rand (LOQQ) square faer, Wher tha primacy
cell is less than three thousend (3000) square
teet, only a secondary celf of one chousund
(5000) square feer aren is vequired.

F A minimum of cwee (3) collt is
required for all coneolled Jischaige pand
systamn, The first and sacond cclls sball de

Fobecca McLowll Coak  (2/28/59)
Sncrrary of St
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