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~ | Determine the effect of influent
— flowrate on influent BOD
concentration.

2. Determine the effect of influent BOD
loading on effluent BOD concentration.

3. _Determine the effect of rainfall on the
influe nee e

etermine peaking factors for flows
and mass loadings for Georgia’s
WANAREES )




- WWTP desic s1gn BTSUlc be based of

mass influent loadings rather then
concentration

= |nfluent flows and loadings impactithe
operation and performance of WWTPs

ﬂmpactof rainfall on flows and loadings «-i
nasperformance of

qéfewzwm
TPs
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—"“E'S'tabllshedas the deS|gn capaCIty T g
-  WWTP-MMADF = (1.2 - 1.3) ADF

= MIMADF is used for sizing primary

clarification, biological treatment, secondary
clarification and solids handling processes.

" Peak daily flow or peak hourly flow is
used for sizing pumping stations, pumps,

‘Elpellnes nel, bar scre and grlt"—'-—
,’ﬂn@va% '

= PHF =(2-3) ADF




DesigniViasslioadings

Annual average daily Joad (AADL) s
_____Used for estimating solids production and
- turndown for aeration blowers and RAS pumps.

= Maximum monthly average daily load

(MMADL) is used for sizing primaries;
biological treatment units, and secondary

clarifiers. >
= MMADL =(1.2~1.3).AAD T —
2eak week average daily load (PWADL)

IS the controlling factor in sizing solids handling
facilities.




Jesian. Lonsiderations

— =L oading variatiensrsnoulaTerbe: ——

» e -
p— = —— =

estlmatedby multiplying a smgle =
~ concentration by various calculated
flows.

= Should forecast wastewater flowsrand
mass loadings separately.

ﬁeak flews:and constituent loadings
U2 mmc@urwently

="| oading rather than concentration Is the
fundamental design parameter.
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Combined Sewer System

Sarirarnd-rlraj2ws«l 2t .

~ 1. WWEF ~ 3,08 times DWF
= 2. Influent TSS loadings =~ 10 times DWL

3. Influent BOD loadings = 7 times DWL

4. Influent NH; loadings = 1.2 times DVVL -
5. Effluent TSS loadings = 7 times DWL

ﬁActive biomass fraction,in AB reduced, ..
affects ral days

M events.



Modeling AS Plant with Stormn
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B etall vVelume o rinoiirwasT similafioFrtver =

R —

storm events (SDHI, LDLI).

= 7. Mass of COD and SS in influent greater for
SDHI storm event.

3. Mass of ammonia in the influent was same for
both storm events.

4. For SDHI, locate tank at plant influent or after
primaries, operate in fill & bypass mode.

glf‘or LDLI, locate tank at p![aiﬂi influent,fillto.

‘capaci _ _ illing to
allowing minor overflows.
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Or DWSiouklahl =ernormance.

Berthouex andEan

— 15 WWTPs e‘valuated; 24,558 |

- data.

= High flow caused 298 SS upsets or 79%
of the solids upsets.

= High flow caused 174 BOD upsets or .

 11% of ti%gD LIPS (S e ———
erage upset length: 3.5 days for

1TSS & 3.75 days for BOD.

e ==
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Viaterials & Method:

1 C)ojiziiplsiel 9)lelpiiejeie el rcﬁl,ggj,,;pgfgpgﬁe% -

"~ Georgia Environmental Protection
-~ Division

= Rainfall data were obtained from NOAA

= Plant operating data consisted of. monthly
averages of influent & effluent BOD and
TSS; primarily effluent nitrogen, and

=p'_hosphorus c:oncentratio.rﬁI AN U m—————

= [Data from the 2003 calendar year were
evaluated

F
e '-_———_'___
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ZENE BINESTE
- located mughon
—-CapamtyJJf the facilities were 37,850
m3/day (10'mgd) up to 454,000 m3/day
(120 mgd)
= All the facilities used biological treatment in
the form of activated sludge or some

%pdlﬂcatlon
Wﬂvﬂaﬁd@efﬂuent —
SPOSa
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= |nfluent BOD loading versus effluent
BOD concentration q

= Monthly average rainfall versus; influent
BOD concentration

W = A correlation coefficienti(R) value-@:f-_—"
ignificant.
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BOD=40£44&-QJIL80256

R>=0.5414 R=0.7358
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hrluent QW vs. Intluent BOL

__L_‘/‘/rl PO 24N aCIIIESTIEE rLt_grLJ_\/g_i‘J_Qﬁ_L .
~ indicating that influent BOD' concentration

~(mg/LL)decreases with increase in influent
flow (m3/day).

2. 16 out of 22 faclilities had a correlation
coefficientof R > 0.4 .

ﬁ ianged.from 0.47 to 0.95, averaglng

m."l'——-?
"Influent BOD = -0.0004 (Q) + 210.3
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0.0012x - 3.1083
R = 0.8423

» y = 0.0004x + 0.0579
R? = 0.4698

y =0.0008x - 3.2471
R? = 0.6244
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[ et
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'Eff. BOD Conc. =0.0001(Inf BOD Load) + 1.7284
2_ —

® 10 } R°=0.174 R=0.417
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nfluent BOD Loading vs

Eiflusnt 59D Concsuiraion

B

e

1. 150ut ofi4 facﬂltles had posmve slope
- indicating influent BOD loading (kg/day)
correlates to the effluent BOD concentration
(mg/L).
2. 9 out of 15 facilities had a correlation
coefficientof R>0.4 .

3. Correlation coefficients ranged from 0.44
. 10 0.92 aging 0.686'. e ——

(Inf. BOD

Load) + 1.7824
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— e BOD = -0.3582 | + 220.83
—} - R? = 0.5344

>
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BOD = -0.3987 | + 215.83
R?=0.3164 R = 0.5625
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Monthly Rainfs S, uent

500"

e e e s T g

1 22 out of24 facilities had a negatlve
slope indicating a correlation between
monthly rainfall intensity (mm) and
iInfluent BOD concentration (mg/L).

2. 15 out of 22 facilities hadan
correlation coefficient of R> 0.4 .

W3l Correlation coefficie ged fromms
’OAJM. ave 47

4. Influent BOD = -0.3987 (I) + 215.83

_.—_
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L. Parameter Average | Range
Maximum 1.29 1.11-1.78
Monthly: Average -
Daily Flow
Peak Daily: 1.56 1.28-2.44
werage Daily - : -
0)17 =i
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Co

[Maximum Monthly BOD: | 1.34 | 1.07--

- |Average Daily'BOD Conc. 2.04
Peak Daily BOD: Average 1.68 1.19 —
Daily BOD Concentration 2.49
Maximum Monthly TSS: 1.36 1.12 -
Average Daily' TSS Conc. 1.79

| -DaﬁyM‘rage 2.10 1.10 --

~ |Daily TSS Concentration 2.69
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| Maximum Monthly BOD:

) -
rzlrie)e

N e l
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1.10-- 4.64|

1.58 |
“|'Average Daily BOD Loading
Peak Daily BOD: Average 1.83 0.97 —
Daily BOD Loading 9.38
aximum Monthly TSS: 1.64 s

age Dal, A ading 4.49
Peak Daily TSS: Average 2.33 1.32--6.74
Daily TSS Loading
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3

MMBOD,, , =73429"(263)(1/1000)=19312—-2- kg —
d day

This results in a 59% over estimation.
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-~ —evaluated =

~ = Capacity-of the facllities ranged from 37,850
m?/day (10 mgd) to 454,000 m?/day (120
mgd)

= All facilities used biological treatment in the
form of activated sludge or some modification

= Correlations were established between

influent flow and BOD concentration:; |
o influent BOD loading and entBOD, .
allfandiinfitent BOD

eaking factors for flows, and'BOD & 1SS
loadings established

—
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Major Conclusions

1, A correls 'rIOrJ oatwaarn irfluant flow 2 ]mfllm'r
SOBPAWaST .c [SIHEed o Z/(t]_//l 69 ties

—

" 2 Influent BOD = -0.0004 (Q) +210.3

= 3. A correlation between influent BOD loading and

effluent BOD concentration was established for
15 out of 24 facilities

4. Effluent BOD =-0.0001(Inf. BOD Load)+1.7284

A correlation between monthly rainfall and

influent BOD concentration was established for >
02 out of 24 facilities e —

- 6. Infi onc.= -0.39867 (I) + 215.83
/. Peaking factors established for flows & loadings

1
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