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1 Introduction

Due to a company takeover of the original owner Conder Solutions Ltd. of the test

report PIA2008-086B25 this report was issued for the use by the company:

Premier Tech Ltd.

2 Whitehouse Way

South West Industrial Estate
Peterlee

Co Durham, SR8 ZRA
United Kingdom.

Pl1A GmbH
Hergenrather Weg 30
52074 Aachen

Germany

received an order for a practical examination of the treatment efficiency of a ASP 06
— small wastewater treatment system according to EN 12566 Part 3 Annex B, The

system was charged with a hydraulic daily flow of 1.2 m*d domestic wastewater,

The examination started subsequent to the biomass establishment, on 22.10.2007
and ended on 13.07.2008.

The PIA GmbH has a certified quality management system according to DIN EN [SO
89001:2000 for the field "testing of wastewater equipment” and is approved by the
Eurcpean Commission as a testing authority “Notified Body” (NB 1738} according to
the Construction Products Directive (CPD) for small wastewater treatment systems
for up to 50 PE according to EN 12566-1 and EN 12566-3.

The test results contained in this report refer sofely to the tested objects. This

report may only be reproduced — completely or in paits — if wiittern consent
has been given by PIA GmbH.

PlP Page 3 of 64|~
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2  Description of the small wastewater treatment plant
ASP 06

The small sewage treatment plant ASP 06 is part of a range of systems. Due to the
requirements of the EN 12566 part 3 the ASP 06 as the smallest model of the range,
was tested by the PIA GmbH.
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Figure 1: The ASP 08 with a non-original cover installed on the testing field of the P1A GmbH
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2.1 Description of the tank

The small sewage treatment plant ASP 06 by Premier Tech Ltd. is a GRP tank
consisting of a biological aeration zone in the centre and an outer settlement zone.
The access cover is made of zinc coating steel and is fixable by screws. A control

box with a blower is situated next to the treatment plant.

The dimensions of the tank were checked by the PIA and were found in accordance

with the specifications given by the manufacturer.
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Figlre 2. The ASP 0F
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Figure 3; View inta the empty ASP D8
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Figure 4: View into the operating ASP 06
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Figure &: Original caver of the ASP 08
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Figure &6: Blower of the ASP 06 with a capacity of 100 Frmin,
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2.2 Description of the treatment process

In the bioreactor of the small wastewater treatment plant ASP 06 by Premier Tech Ltd.

the wastewater is treated with an aerated biological process,

The wastewater enters the biological zone directly. There it is treated by aerobe
bacteria. An upright tube with a bubble diffuser in it creates a vertical circular drift within
the cone-shaped zone {compare drawing on page 37). At the bottom of the cone tip the
wastewater can emerge into the outer settlement chamber. After clarification in the

outer zone, the treated water leaves the treatment plant by gravity flow.

A detailed description of the system (manufacturer's information) can be found in the

annex of this report.

2.3 Watertightness test

The test for watertightness of the tank was carried out on 10" of September 2007. The
test procedure complied with the EN 12566-3 Annex A.2 "Water test’. Due to inaccurate

lamination of the tank there was a detectable leakage.
A second tesl for watertightness with a new tank was executed on the 19" of

September 2007. The tank was watertight and the plant ASP 06 therefore passed the

watertightness test.
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3  Sampling and analytics

For the test of the treatment efficiency of the ASP 06 small sewage treatment system
according to the EN 12566-3 Annex B, all influent and effluent samples were taken
as flow-based 24-h composite samples, The bioreactor was sampled by grab

samples.

The following parameters were analysed.

Inflow - Temp., pH, COD, BODs, NH4-N, Ny, Piot, conductivity, suspended
solids (55), settleable solids, turbidity

Bicreactor . Temp., 33V, MLSS, O3

Outlet . COD, CODy", BODs, NH4-N, NOa-N, NO2-N, Nigt, Ptot, pH,

conductivity, suspended solids (S8), settleable solids, turbidity

The parametars COD, BODs, NH4-N, NO3-N, NO2-N, Nigt, P, 55 and MLSS were
analysed by IWA “Institut fir Wasser- und Abwasseranalytik”, JUlicher Str. 336 in
52076 Aachen. IWA uses the standard analytical methods that are required by the
EN 12566-3 annex B. IWA is accredited according to DIN EN ISO/AEC 17025:2000-
04 and is part of the PIA accreditation as a notified body.

*CoD filtrated

sl
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4 Course and particularities of the examination

Due to the requirements of the EN 12566 part 3, the dosing of the tested treatment

plant is divided into periods of nominal loading (100%), underloading {approximately

50% of the nominal loading in sequence 2 and 8) and overloading (150% of the

nominal loading for 48 hours at the beginning of sequence 6). The progression of

those scenarios throughout the whole testing period is shown in Table 1.

The power breakdown in test sequence 3 and 7 stands for a 24-h power cut-off two

weeks after the start of the respective sequence. Low occupation stress / vacations

means, that during the whole scenario no influent is dosed into the plant.

This testing report No PIA2008-086B25.02 is a revised version of the testing report
No PIA2008-086B25. The company name was changed to Premier Tech Ltd.

Table 1: Test schadule

Sequence Characteristics Duration { Date

Starl of test 22.10.2007

1 MNominal G weel{s-

2 Underloading 2 weéks

3 Nominal / Power Breakdown 6 weeks |

4 Low occupation stress [ vacations 2 weeks

5 Nominal B weeks

B Overloading 2 weeks

T Nominal / Power Breakdown 6 weeks _

8 Underloading 2 weeks

9 MNominal _ 6 weeks | ‘
End of lest 13.07.2008 |

During the nominal loading phases the system was charged with 1.2 m¥/d

wastewater and a nominal organic load of 0.37 kg/d.

/-
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This testing report No PIA2008-086B25.02 is a rebranded version of the testing
report No PIA2008-086B25. Due to a company takeover of the original owner
Conder Solutions Ltd. this report was issued with the new company name
Premier Tech Ltd..
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The charging of the small sewage treatment plant was carried out according to the

daily flow patterns taken from the EN 12566-3 shown in Table 2,

Table 2: Daily flow patterns

Time

Percentage of daily volume [%]

3

30

12

0

40

15

b S I I O 3 R

0

During the entire test period an average power consumption of 2.6 kWh/d was

determined.

| v
g
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5 Treatment efficiency

Section 5.1 deals with the individual results of all 26 influent and effluent samples.

The evaluation of the results in terms of mean, minimum and maximum values as
well as the appropriate standard deviations of the tested system can be found within

section 5.2 in Tables Sto 12

To display the treatment efficiency and the concentrations of the influent and effluent
of the tested system more clearly, the results of all test sequences are graphically

shown in section 5.3.

5.1 Individual results

The individual results of all parameters are listed in Tables 3 to 8.

-
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Table 3: Results from 31.10.2007 to 06.12, 2007

Test scheduls L = ! ! L £
100 % 100 % 100 % 100 % 50 %

Date 31.10.2007 | 08 112007 | 15.11,2007 | 22.11.2007 | 06.12.2007
Air Temperature minfmax | [°C] 2110 479 0/5 3711 512 |
Influent:

Temparature "] 10.2 11.7 7.a 9.8 M2
CoD mal| 449 830 697 928 635 |
BODs [mg/] 201 271 242 393 371
NH-N g/ 220 28.6 23.0 326 212
Moot [magll] 41 54 39 63 48

Puot [mgl] 6.4 7.9 7.8 1.4 7.9

oH -] 7.2 7.3 7.1 7.0 7.0
Conduetivity [uSiom] 646 BO5 679 832 748

S5 [mgll] 308 328 450 620 436
Settleable salids - (i) 15 16 30 40 3p |
Turbidity [FNU] 150 1852 174 210 189
Faecal coliforms . [1/100ml] - = - - -
Effiuent:

CODu, Tmgh 18 53 42 44 40
CODy [mgll] 24 21 35 33 15
BODs [mgf] 6 13 7 8 g
NHz-N (ma/l] 17 47 46 10.4 16 |
NOs-N g 20.4 18.2 119 175 226
NO,-N g 186 25 12 1.2 0.4
 Nincrg [magll] 237 25,4 17.7 29.1 246

Niot [rmgf] 25,0 30.0 17.7 31.4 5.7

Pl [mad] 38 3.9 25 R 3.1

pH 0 6.9 7.0 7.4 7.0 6.8
Conductivity | [usiem] 579 629 535 680 550

58 (gl 13 22 11 4 14|
Seltleable salids 1 [l <01 0.4 <01 0.7 0.7
Turbitidy [FNLU] 3.8 1.2 4.0 47 7.5
?ﬂuual colifarms [1/100ml]] - - - - -
Biology: =

Temperature [*C] 1.9 11.8 5.5 105 11}.1—
SSVag [mi] 400 100 100 170 240
MLSS ™ 15 1.1 0.8 186 23 |
0 [mgfl] 3.0 47 72 g | 52

Pt
Krimts =
(=]
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Table 4: Results from 13122007 to 17.01.2008

Test schadule £ = : i 3

50 % 100 % 100% | 100%°PB| 100 %
Date 13.12.2007 | 20.12.2007 | 28.12.2007 | 10.01.2008 | 17.01.2008
Air Termperature mindmas |["G] 1/5 -0 -6 8 2{3 ]
Il:lﬂuent: |
Temperature [ 10.0 9.2 92 2.1 a1
CoD [mg/] 547 736 995 052 488
BODs (g 201 377 476 419 201
NH,-N [mgll 23,8 50.6 320 33.2 326
Nua mgl] aQ 83 59 50 46 |
Pe g/ 6.4 10.1 8.6 7.8 6.2
H [ 7.4 7.6 7.3 75 74
Conductivity [LS/om] 740 889 853 814 811
s gl 934 434 534 532 234
Setlieable solids 1 [mil] 12 30 34 28 30 |
Turbidity [FNU] 162 239 215 250 248
Faecal califorms [1/100mi] o - ]
Effluent:
€O (mgfl] 34 34 66 54 43
CoDg [mgf] 17 24 37 49 og |
BOD, [magfl] 3 4 5 o 3
NHy-N [mgl] 14 23 5.0 48 3.1
NOsN g 185 24.2 258 18.2 21.5
NO-N Mg/ 0.3 <01 05 0.5 0.6
Ninarg g/l 20.3 26.6 313 233 35,2
Nt Mg/ 215 31.0 33.3 27.3 28.0
Prur [mg/] 24 22 25 25 3.1
oH b 7.0 6.9 7.1 71 7.1
Conductivity [HSfem] 548 o0 BBG 651 651
55 [mg] 6 6 9 9 0
Settleable solids « Tning <01 < 0.1 <01 <0.1 < 0.1
Turbidity [FNU] 3.9 26 2.3 26 28
Faecal coliforms [1/100mi) - — - -
Biology:
Temperature ["C] 8.4 6.9 3.5 B.5 7.9 i
SEVy, (] 215 300 420 420 750

/-
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MLSS o/l EE 2.5 3.8 4.0 4,2
O, mgl] | &7 5.8 0.8 0.8 7.1 J
*Power braakdown 31.12,07 fram to 01.01.08
Table 5: Results from 24.01.2008 to 27.03.2008
Test schedule 3 ! 2 S : B

100 % 100 % 100 % 100 % 150 %
Date 24.01.2008 | 21.02.2008 | 14.03.2008 | 20.03.2008 | 27.03.2008
| Air Temperature min/max | "] 305 | -3B 512 W7 -3/4
Influent; '
Temperature [ 4.8 | 8.4 11.6 8.8 B2
cop [mg/] 568 | 439 595 724 610 |
BOD; [mgf] 178 | 191 212 a74 239
NH-N [mgl] 316 | 338 34.6 33.0 36.6
Ne [mg/] 43 47 48 51 49
Pt [mg] 6.3 57 8.4 7.8 7.1
oH L 74 73 7.5 7.3 74 |
Con::i uckivity [MSfem] 795 847 850 872 1042
S8 (mall] 304 216 228 442 490
Sellleable solids 1 [mi] 20 14 21 57 23
Turbidity FNU] | 124 121 119 268 172
Faecal coliforms [1/100ml] | z 5 : =
Effluent:
CODan [mgh] 56 77 49 50 99
CODy [mgfl] 48 48 42 36 323
BOD, [mafl 8 15 7 i2 45
NH.-N [mgll] 5.5 14.9 4.4 5.3 19
NOx-N Mg 14.9 55 17.1 17.3 18.8
NOs-N [mgfl] 1.4 1.8 0.8 1.3 0.2
Ninerg [mgfl] 218 923 22.3 23.9 22.9
Nyt [mg] 23.3 23.4 246 25,1 077
Per [mg/] 2.9 3.3 3.3 3.4 33 |
oH a8 o 72 7.1 7.1 7.1
Conductivity [1Sfem] 629 710 636 682 821
58 [ma] 12 22 8 12 57
Settleable solids 12 (] <01 1.5 0.1 0.5 0.3
Turbidity [FNU] 5.3 6.5 6.6 9.3 30.8
Faecal coliforms .{Hmt]m!] - - - - =

Biclogy:

e
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Temperalurs [’C] 9.5 7.4 9.4 8.1 8.1
SSVas i 480 690 300 810 180
MLSS (/1] 42 6.5 7.0 5.2 15
0, | tmig 5.5 6.3 19 3.4 3.6
*First sample aﬁer. sequence 4 "Low occupalion stress / vacations”
Table 6: Resulls from 03.04.2008 to 08.05.2008
Test schedule b & b f i
150 % 100 % 100% |100%°PB| 100 %
Date 03.04.2008 | 10.04.2008 | 17.04.2008 | 30.04.2008 | 08.05.2008
Air Tempsrature minfmax | [*C] 5i12 1112 a1 10/18 824
Influent: ]
Temperature [t 11.0 9.4 a3 12.8 151
coD [mg/] 563 947 768 631 739
BOD, Mg/ 269 330 379 253 379
NH4-N [mg] 34,8 304 316 35.8 327
Nuo [rig/] 49 62 45 47 49
™ (gl 7.5 9.9 67 6.9 9.0
pH [ 7.1 7.0 7.1 7.2 74|
Conductivity [LS/em] 865 1082 007 870 958
s [mgfl 450 512 548 318 356
Sellleable solids 4oq [l 25 55 24 24 25
Turbidity [FNU] 262 261 208 258 168
| Faecal coliforms [1/100mi] . ]
Effluent: :
| CODun [mg/] 87 76 54 33 40
copy o/l 32 28 41 26 30
|BOD: [mafll 21 16 4 4 &
NH:-N [mg/] 19 14 1.3 13 5.3
NOs-N g 222 27.2 19.5 1.8 14.4
NO»-N _ mgh] | 05 04 0.4 0.8 1.2
Nincea [ 246 29.0 21.2 23.9 20.9
N, g/ 26.5 34,0 23.9 28.2 222
P [mg/] 3.1 3.7 3.2 3.2 38 |
oH [ 7.2 7.0 73 7.2 74
Canductivity [LuSfom] 709 748 847 656 726
88 frrigh] 43 30 3 4 4 |
Settleable solids 120 (] 25 25 0.1 <01 <01
Turbidity [FNU] 18.1 188 57 2.7 29 |
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Faecal coliforms | [11100mi i 2 8 y =
Biology:

Temperature [’C] - 8.7 BY 4.0 12.0 158
S5V (] 200 360 540 300 720
MLSS g/ 2.0 27 39 38 40

0, [ [mg 5.3 14 7.4 42 62 |
*Powar breakdown from 21.04.08 to 22 04 08

Table 7: Results from 15.05.2008 to 19.06. 2008

Test schedule ! & B =5 2 ?

100 % 50 % 50 % 100 % 100 %

Date 16.05.2008 | 21.05.2008 | 29.05.2008 | 12.06.2008 | 19.06.2008
Air Ternperature mindmeax | ["C] : 1325 5121 15/25 B2 7ila
Influent: 3

Termperature ["C] 17.8 14.2 16.0 16.7 16.0
coD [rmgh] 936 774 479 648 816
BOD: ] 390 349 442 234 356
NH,-N g/ 30.3 34.6 39.1 28.3 27.0

Niot [mgl] 55 54 60 55 44

Ples [mgf] 73 8.5 &.0 7.0 7.4

oH [ 7.0 6.9 71 7.1 67
Conductivity 1Siem] 961 973 922 912 809

53 [mg/] 500 418 404 322 446
Settleable solids 4. [mid] 24 22 3.1 18 22
Turbidity ' [FNU] 176 175 238 183 252
Faecal califorms [1/130mI) £ - - - -
Effluent: ]
| CODhar [mg/1] 38 52 37 51 46
| COD;, [mgi] 30 32 23 a7 37
BODs (g 6 12 7 11 5|
| NHq-N [mall] 6.2 5.2 2.0 21,7 21.9
NO,-N g 25 12,2 18.0 <1.0 <10
NO,-N [mgll] 1.2 0.7 0.5 <01 <01
Miarg [rmgfl] 2.9 18.1 20.5 22.3 220

Ny (mall] 938 19,6 23.0 239 52,2

Prot [migl] 4.1 T 4.1 3.8 3.0

aH ] 7.5 7.1 7.3 7.5 7.3
Conductivity [S/om] 701 767 695 778 759

55 [me] 3 20 13 21 5 -
PR

W
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Sellleable solids 2y [milif] .1 1:3 0.1 <01 <1
Turbidity Iz 41 11.7 9.9 9.0 41
Ec cal coliforms [ 00ml] - - B . - | - |
Biology: P |
Temperaturc [ 16.9 14.3 16.6 14.8 16.3
SSVag [mil] 920 840 780 | 810 920
MLSS [/l 5.9 5.2 5.4 8.2 9.4
0, ' [ma/] 0.2 48 4.9 59 0.5

Table 8: Results lrom 26.06 2008

Test schedule 2 9—
100 %
Date 265 06.2008
memperature minfmax | [FC] ‘10!2?'_
[ Influent: '
Temperature ["C] 17.5
coo [mal] 852
BODy [mg/l] 341
NH4-N [mgf] 252
Nis: [mg] 48
| P [mafl] 8.4
pH [ 71|
| Conductivity [Q-Sfum] BYz
53 [rgd] 508
Sellleable salids 1 [l 19
Turbidity [FNU] 211
| Faccal califorms [1/100ml] |
Effluent:
CODym - [madl B2
CODy [mgfl] 31
BODs [mgdl 13
NH,-N (Mg 274
NQa-N g/ <10
NO,-N ] <0.1
Ninorg [mg/] 28.0
M [mef] 278
Pl [mgfl] 37 |
bH n | s
Conductivily [LS/cm] 750

Pl a Fage 21 of 54,




55 [mag/1] 27
Setileable solids [milfl] 0.1
Turbidity _ [FNU] 138
Faecal coliforms [/ marmj -
Biology: !
Temperature _ "] 16.-9
S8V [rrli] 930
MLSS [/ 7.4
0, (Mol 00

5.2 Evaluation of the test sequences

The EN 12566-3 requires the evaluation of the 20 samples obtained in the

sequences with 100 % daily hydraulic loading (test sequences 1, 3, 5, 7 and 9)).

Mean, minimum and maximum values of the 20 effluent samples in the nominal

phases as well as the appropriate standard deviations are shown in Table 9 and 10.

Table 9 treatment efficiencies for the nominal test sequences (100%)

. . . Standard
o *

Efficiency [;.’u] Mean Minimum Maximum deviation _‘
cOD 92.8 825 95.9 2.9 |
BODS 7.1 92,1 68.9 1.8 '
Mot 482 39.0 g2.2 8.9
NH4-M 74,6 0.0 96 4 28.0
Ptot 571 421 78.2 7.3
53 96.7 52.4 ga.5 25
Table 10: effluent characteristics for the nominal test sequences (100%)

' s -' s Standard
Effiuent Mean Minimum Maximum deviation
oD [mafl 50 33 77 12.58
BOD: [mafl] ] 3 16 4.0
Ny el 26 10 34 5.5
MH,-N [magi] 7.7 1.3 7.4 7.7

"Efficiency ratio for the treatment efficiency declaration according to EN 12566-3 chapter 8.3

Plk Page 22 ﬂfﬁ:i, _j;.::-.
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ENDguN [mg/l] 150 < 1.0 272 8.6

| Miviig [mg/] 23.5 9.8 313 4.6

Pu g/ 33 22 4.1 0.5

'sS [mgil] 12 3 30 a3
Seftlesblosolids ] | 0.3 <0 25 0.6

Pl P—- Page 23 of 54 M
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According to the guideline on the treatment of municipal wastewater 91/271/EWG,

Annex 1, Table 2, Annotation (3) the nitrogen requirements refer only to water

temperatures of 12°C or more in the biological reactor. To correspond this fact with

reference to the treatment of household wastewater in decentralised systems Table

11 shows the treatment efficiencies regarding the nitrogen parameters also only for

water temperatures in the bioreactor of 12°C or more.

Table 11: nilrogen characteristics for water temperatures of 12°C or more In the bioreactor

Mean® Minimum Maximum g;i?;?{:g
Efficiency My [%] 53.4 40,0 p2.2 15.6
Eﬁciency MH4-M [%0] 51.1 0.0 D64 41.8
Mt [mgf] 224 9.8 258.2 6.7
NH4-N [mgl] 14.0 1.3 27.4 10.9
 NOs-N [mall] 8.7 <1.0 218 9.2
Minarg (o] 244 9.9 258.0 6.1 ]

Table 12 shows the efficiency for selected parameters in the test schedules with

50 % and 150 % hydraulic load (sequences 2, 6 and 8).

Table 12: efficiencies for 50% and 150% hydraulic daily load

Test sequence
50 % 50 % 150 % 150 % 50 % 50 %
Pate . R
Efflciencyl% 06.12.2007 | 13.12.2007 ’%F".DB.ZDGB 03.04 2008 | 21.05.2008 | 28.05.2008
cob o3.7 93.8 83,8 8E6.9 893.3 aG.2
BGD, ar.g B3.5 81.2 891.9 6.8 98.4
My 46.5 46.0 43.4 456 63.7 81.7
MNH4-M b2.48 84.0 BB Q4.4 85.0 £4.9
Pt B0.8 B2.5 53.5 58.7 56.5 54.4
55 4g.8 g7.4 B84 904 895.2 6.8
"Efficiency ratic for the treatment efficiency declaration according to EN 12566-3 chapter 6.3
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5.3 Graphical presentation

To display the treatment efficiency of the tested system mare clearly, the results of
all test sequences, including nominal load, hydraulic over- and underload, are
graphically shown in this chapter. For clarification, the concentrations of the influent

and effluent as well as the resulting efficiency are shown.

The concentrations of COD are shown in Figure 7.
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Figura 7: COD influent and effluent concentrations
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The influent and effluent concentrations of BODs are shown in Figure 8
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Figure 8: BODs influent and effluent concentrations
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The percental efficiencies resulting from the inflow and outflow of BOD; and COD

are displayed in Figure 9,
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Figure 9; Treatment efficiencies BODy, and CODR

Throughout the whaole test (all seguences) the average treatment efficiencies of

BODs and COD resulted as follows:

Yo
[ COD 92.4
‘ BODs 96.4
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The percental efficiencies resulting from the inflow and outflow of ammonium, nitrate

und inorganic nitrogen are shown in Figure 10.
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Figure 10: NHy-N influent concentration and MH-N, NOg-N and Ny, effluent concentration

The effluent results of NH4-N varied from 1.3 mag/l to 27.4 mg/l the entire test.
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The treatment efficiencies of the nitrogen parameters are presented in Figure 11;
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Figure 11: treatment efficioncies of MH-N und Mg
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The average results of the parameters from Figure 11 for the complete test period

are shown in the following table.

%
NH4-M 78.5
Niota 497
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Figure 12 shows the concentrations of the filterable solids from the inlet and outlet of

the ASP 06 treatment system.
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Figuro 12: S5 influent and effluent concentrations
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The resulting treatment efficiencies of 88 and total phosphorus are shown in Figure
g b
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Figure 13: treatment sfficioncies of 33 und Fyy

The average treatment efficiencies of SS and Py, throughout the whole test were as

follows:
U.-"IrI}
55 961
lea! 5?. 3

Pl ﬂ Page 31 of 54 %

=1




Test report PIA2008-086B25.02, ASP 08, Premier Tech Ltd. / February 2008 — rebranded April 2015

6 Assessment of the general plant safety

6.1 Operational safety of system components

An alarm signal as requested by the EN 12566-3 was not existent for the tested
treatment plant. The manufacturer declares that he has changed the blower design
on all plants of the range to incorporate the alarm function.

There were no mechanical or electrical malfunctions during the whole 38-week test

procedure.

6.2 Sludge removal

Throughout the complete 38-week test period a sludge removal was not necessary.

6.3 Maintenance and self-checking

Time and effort for maintenance and self-checking for the tested ASP 06 treatment

system meet the usual time and effort for a small sewage treatment plant.

8.4 Accessibility

All plant components were accessible in a satisfactory way. There is one access

manhole on the tank top. The size of its cover is 76 cm ® 75 cm.

o
]
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7  Annex

Technical drawings and information about the sizing and design of the ASP 06 small

wastewater treatment system (manufacturer's information):
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Manufacturer's information

Plant: ASP 6 to 20PE

=’ conder

Process Calculations I ENVIRONMENTAL SOLUTIONS

Compiled By: Alan Ford Date: Jan-08
INPUT DATA

Plant Size Ronge

GPE
12PE
16PE
20PE

Daesign Flows and |Loads

ltem Flow EQD BOO WHI | NH3
= ¥d gid migdl g/d mig!
Fer Capita 200 & 300 f 40

miid kgid tigdd 1

| 6PE 12 038 0.045

12PE 24 0.72 1.0586

16PE 3.2 0.96 128

20FE 4 1.2 Q.16

- |
Mote: Peak hourly flow = 3 x design flow - for a maximum peried of 2 hours

|

Design Discharge Consent

Plant fo achieve 20:30:20 BOD:S5:NH3M

Plant Volumes & Aregls

innar Outer Total Saliement |Setflement
Hiczene | Biozone | Bioaone Volums Area
md md m3 ma mz
GIPE 0.8 [l 147 0.847 0876 P2 .
12PE 1.134 0.147 1.286 1.264 12
16PE 1,252 0147 1.399 1.383 1.2
20PE 1.365 0147 1,612 1.522 1.2

Plant Operating Range

MLSS 2500 - 15000 mgl

Temperature (effluent) 10 - 20 degrees C

Plant Alrflow Rates

iad
G6rE G
12PE 7.8 —
16PE 9.6
20PE iz
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Manufacturer's information

= conder

Process Calculations ENVIRONMENTAL SOLUTIONS

Plant: ASP 6 to 20PE

E-:‘:rmpued By: Alan Ford Date: Jan-08
PROCESS DESIGN

Biozone Design

Design Basis
1. Calculate reguired minimum biozane volume based on reguired f:m loading with minimum MLSS ;
concentration @ compare with actual voluines
2 Calculate actual fm at minimum & maximum MLSS concantrations
3. Calculate hiozane plant hydraulic retention time |
4. Calculate maximuin oxygen requirement @ maximum MLSS concentration
b. Calculale oxygen provided and compare with 4.
1.
Minimum f:m ratio to achiove final effluent consant = 033
Minimum MLSS cencentration = 2500 [l —
goD Required Volume Actual Valume

. f md nd | —=1]

§PE 0.36 0.44 0.947 Yolume Sufficient

12FE 072 0.87 | 286 Yolume Sufficient

16PE 0.96 116 I.399 Volume Sufficient

20PE 1.2 |.4585 1.512 Yolume Sufficient
2, =
Maximum MLSS concentration = 16000 img/i

Actual Valume maximuwm actual minimu aclial
mJ fm fim

6PE 0.947 0.15 0.03 _

12PE 1.206 022 0.04 !

16PE 1,399 0.27 0.08

20PE 1.512 032 0.05
3.
- Actual Volume Flow Hydraulie Reation

m3 m3/d Hours

GFE 0.947 12 18.94 Retention Sufficient

12PE | 1.288 24 12.86 Retention Sufficient

16PE 1.399 3.2 10.4925 Retention Sufficient

20PE 1512 4 §.072 Retention Sufficient

S EAm
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Manufacturer's information

Plant: ASP 6 to 20PE

Process Calculations

5

conder |

ENVIRONMENTAL SOLUTIONS

Compiled By: Alan Ford Date: Jan-08
4.
Oxygen requirement @ 20 degrees C and 15,000mgil MLSS
. | o |
= (0.6 x BOD) + [4.57 % {NH3 - 10% {call mass) - effluent NHAJ] x (0.0 x MLWVSS)
BOD oo NH3 Aet NH3 NH3 MLVSS 02 -]
pf pf MLES Requirament
koid | byl hafd ratia g
6rPE 0.36 1.1 0.048 0.031 1.1 0.6 0.52
12PE 072 .1 D.09R 0.0G2 L1 0.6 137
T6FE 0.9 1.1 0128 0.083 1.1 0.5 168
20FE 1.2 1.1 0. 16 0.104 1.1 0.6 2
pf = peaking factor
5.
Afr Qxygen  |Difuser Efficiency Diffuser Alpha Cxygen
Provided | Provided |Claan Water Submergence Factor |[[ransfarred
= s kgld %/ m submergencs nigdd
BPE 144 40,04 25 1.262 0.y .89 |OK
12FE 1872 6212 25 1.562 07 142 oK —
16FE 230.4 B4.14 25 1.662 07 187 |OK
20PE 286 80.18 2.5 1.762 0.7 247 ok
Settlement Zone Design
|
1. Calculate setlement zons rise rate & retention - compare with required - normal flow condition
L Mormal |Zone Zons Actlual Requirad Actual Hequired
Flow  |Area Volume  [Rise Rale |Rise Rate Relention |Ratention
maid ma ml imdh i h i
6PE 1.2 1.2 0.876 0.04 0.7 oK 175 2 oK
12PE 24 1.2 1.264 0.08 0.7 O 12.6 2 0K
16PE 3.2 1.2 1.393 0.11 0.7 OK 10.4 2 oK
J0PE 4 12 1522 0.14 0.7 0K 5.1 2 Ok
Calculate settlement zone nsa rate & retention - compare with required - peak flaw condition |
Peak  |fone Zone Actual Required Actual Renuired
Flow  |Area Volume  |Risa Rate |Rise Rate Retention |Retention
3 ma m3 midh i i h
GFE | 36 1.2 0.675 0.13 0.7 CK_| 58 2 OK
12PE 7.2 |.2 1.264 0.25 0.7 CK 4.2 2 0K
16FE 9.6 1.2 1,393 0.33 0.7 CK 35 P oK
20PE 12 1.2 1.622 042 0.7 OK 3 i Ol

"

=y

1

4
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Manufacturer's information
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