
1/3-2/3 baffle walls

settled sludge is not going to be removed regularly from the clarifiers.

Off-SS acts as a thickener.



Legend Given Info 1 MG

Assumptions 133681 ft3

Calculations

Characterization Dimensions Calculations Effluent Limts

Influent Wastewater Characteristics Effluent Quality Targets

BOD 250 mg/L EQ Unit Geometry and Surface Areas cBOD 30 mg/L

TSS 360 mg/L Volume 1.44 MG HRT 6 hrs Unit Volume Length Surface Area TSS 30 mg/L

TKN 55 mg/L Depth 9.97 ft Volume 1.44 MG (ft3) (ft) (ft2)

Width 9.97 ft EQ Basin 192,166                                2,461                                      24,541                        

ADF 2.3 MGD On-SS 41,558                                 532                                         5,307                          

AWWF 5 MGD On-SS#1 On-SS#1 27,695                                 354.74 3536.80

PWWF 5.9 MGD 48% Volume 0.21 MG SOR 1000 gpd/ft2 10 state On-SS#2 13,864                                 177.58 1770.50

PHF 16.5 MGD Depth 9.97 ft SA 5750 ft2 PC 15,769                                 201.99 2013.83

PC#1 10,513                                 134.66 1342.56

AWWF:ADF 2.17 On-SS#2 PC#2 5,256                                   67.33 671.28

PWWF:ADF 2.57 24% Volume 0.10 MG Final Clarifier 47,773                                 611.93 6100.94

PHF:ADF 7.17 Depth 9.97 ft MBBR 164,288                                2104.39 20980.79

MBBR#1 41,072                                 526.10 5245.20

Industry practice often assumes PMF ≈ 1.5–2.5 × ADF PC#1 MBBR#2 41,072                                 526.10 5245.20

PMF:ADF 2.5 18% Volume 0.08 MG MBBR#3 41,072                                 526.10 5245.20

PMF 5.75 MGD Depth 9.97 ft MBBR#4 41,072                                 526.10 5245.20

Off-SS 4,985                                   63.85 636.62

PC#2 Off-SS#1 3,323                                   42.57 424.41

BioWin Model Influent 9% Volume 0.04 MG Off-SS#2 1,662                                   21.28 212.21

Flow 5.75 Depth 9.97 ft 

COD - Total mgCOD/L 500

N - Total Kjeldahl Nitrogen mgN/L 55 MBBR#1 MBBR#1 Media Hydraulic Loading and Flow Splits

P - Total P mgP/L 6.5 25% Volume 0.31 MG Specific Area 152.4 ft2/ft3 HRT 5 hrs Unit Overflow Rate Surface Area Overflow (O) Assumed U Underflow (U) U / (U + O)

S - Total S mgS/L 10 Depth 9.97 ft Specific Volume 0.427 ft3/ft3 Volume 1.23 MG (g/ft2.d) (ft2) (gal/d) (%) (gal/d)

N - Nitrate mgN/L 0 Width 9.97 ft % Fill 43 % On-SS 1000 5307.29 5307292.92 1.5% 79609.4 1.48% 0.0148

pH 7.3 PC 1000 2013.83 2013834.47 1.5% 30207.5 1.48% 0.0148

Alkalinity mgCaCO3/L 300 MBBR#2 MBBR#2 Media Final Clarifier 1200 6100.94 7321127.38 1.0% 73211.3 0.99% 0.0099

ISS Total mgISS/L 72 25% Volume 0.31 MG Specific Area 152.4 ft2/ft3 Off-SS 400 636.62 254647.91 3.0% 7639.4 2.91% 0.0291

Metal soluble - Calcium mg/L 80 Depth 9.97 ft Specific Volume 0.427 ft3/ft3

Metal soluble - Magnesium mg/L 15 Width 9.97 ft % Fill 43 %

Gas - Dissolved oxygen mg/L 0 Typical Sludge Concentrations and Flow Split Guidelines

MBBR#3 MBBR#3 Media Unit Typical TS (%) Typical U / (U + O) Range

BioWin Model WW Characteristics 25% Volume 0.31 MG Specific Area 152.4 ft2/ft3 Primary Clarifiers 3–4% 0.005–0.02 (0.5–2%)

Name Default Value Depth 9.97 ft Specific Volume 0.427 ft3/ft3 Final Clarifier (Secondary) 0.8–1.2% 0.005–0.01 (0.5–1%)

Fbs - Readily biodegradable (including Acetate)    [gCOD/g of total COD]0.16 0.07 Width 9.97 ft % Fill 43 % Thickeners 5–8% 0.01–0.05 (1–5%)

Fvfa - Volatile fatty acids [g VFA COD/g of readily biodegradable COD]0.15 0.3429

Fac - Acetate    [gCOD/g of VFA COD] 1 1 MBBR#4 MBBR#4 Media

Fxsp - Non-colloidal slowly biodegradable    [gCOD/g of slowly degradable COD]0.75 0.9599 25% Volume 0.31 MG Specific Area 152.4 ft2/ft3

Fus - Unbiodegradable soluble    [gCOD/g of total COD]0.05 0.03 Depth 9.97 ft Specific Volume 0.427 ft3/ft3

Fup - Unbiodegradable particulate    [gCOD/g of total COD]0.13 0.13 Width 9.97 ft % Fill 43 %

Fcel - Cellulose fraction of unbiodegradable particulate    [gCOD/gCOD]0.5 0.5

Fna - Ammonia    [gNH3-N/gTKN] 0.66 0.48 FCL

Fnox - Particulate organic nitrogen    [gN/g Organic N]0.5 0.5 Volume 0.36 MG SOR 1200 gpd/ft2 10 state

Fnus - Soluble unbiodegradable TKN    [gN/gTKN] 0.02 0.02 Depth 9.97 ft SA 4792 ft2

FupN - N:COD ratio for unbiodegradable part. COD    [gN/gCOD]0.07 0.07

Fpo4 - Phosphate    [gPO4-P/gTP] 0.5 0.5

FupP - P:COD ratio for unbiodegradable part. COD    [gP/gCOD]0.022 0.022 Off-SS#1

Fsr - Reduced sulfur [H2S]    [gS/gS] 0.15 0.15 67% Volume 0.02 MG SOR 400 gpd/ft2

FZbh - Ordinary heterotrophic COD fraction    [gCOD/g of total COD]0.02 0.02 Depth 9.97 ft SA 500 ft2

FZbm - Methylotrophic COD fraction    [gCOD/g of total COD]1.00E-04 1.00E-04

FZao - Ammonia oxidizing COD fraction    [gCOD/g of total COD]1.00E-04 1.00E-04 Off-SS#2

FZno - Nitrite oxidizing COD fraction    [gCOD/g of total COD]1.00E-04 1.00E-04 33% Volume 0.01 MG

FZaao - Anaerobic ammonia oxidizing COD fraction    [gCOD/g of total COD]1.00E-04 1.00E-04 Depth 9.97 ft 

FZppa - Phosphorus accumulating COD fraction    [gCOD/g of total COD]1.00E-04 1.00E-04

FZpa - Propionic acetogenic COD fraction    [gCOD/g of total COD]1.00E-04 1.00E-04

FZam - Acetoclastic methanogenic COD fraction    [gCOD/g of total COD]1.00E-04 1.00E-04

FZhm - Hydrogenotrophic methanogenic COD fraction   [gCOD/g of total COD]1.00E-04 1.00E-04

FZso - Sulfur oxidizing COD fraction    [gCOD/g of total COD]1.00E-04 1.00E-04

FZsrpa - Sulfur reducing propionic acetogenic COD fraction [gCOD/g of total COD]1.00E-04 1.00E-04

FZsra - Sulfur reducing acetotrophic COD fraction    [gCOD/g of total COD]1.00E-04 1.00E-04

FZsrh - Sulfur reducing hydrogenotrophic COD fraction    [gCOD/g of total COD]1.00E-04 1.00E-04

FZe - Endogenous products COD fraction  [gCOD/g of total COD]0 0



Influent Elements Flow [mgd] pH [] Alkalinity [mgCaCO3/L]Temperature [deg. C]BOD - Total Carbonaceous [mg/L]BOD - Filtered Carbonaceous [mg/L]COD - Total [mg/L] COD - Filtered [mg/L]Total suspended solids [mg/L]Volatile suspended solids [mg/L]N - Total Kjeldahl Nitrogen [mgN/L]N - Ammonia [mgN/L]N - Nitrate [mgN/L]N - Nitrite [mgN/L]P - Total P [mgP/L] P - Soluble PO4-P [mgP/L]Element HRT [hours] Liquid volume [Mil. Gal]Air flow rate [ft3/min (20C, 1 atm)]OUR - Total [mgO/L/hr]SOTE [%] Active volume (film and liquid) [Mil. Gal]Biofilm TSS mass [lb]Media area [ft2]Film thickness [mm]Total SS/Area [g/m2]Volatile SS/Area [g/m2]Solids loading rate [lb/(ft2 d)]Surface overflow rate [gal/(ft2 d)]Gas - Dissolved oxygen [mg/L]

Flow BOD TSS VSS TAN TKN TP Influent 5.75 7.3 300 20 244.834 33.645 500 65.013 343.11 271.11 55 26.4 0 0 6.5 3.25 ----- 0 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 0

(m3/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) EQ 5.75 7.291 299.958 20 244.834 33.645 500 65.013 343.11 271.11 55 26.4 0 0 6.5 3.25 ----- 1.44 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 0

5.75 244.834 343.11 271.11 26.4 55 6.5 On-SS #1 5.878 7.28 295.434 20 194.854 32.867 398.583 63.858 264.631 209.006 50.735 25.74 0.603 0.001 5.824 3.236 0.854 0.21 ----- ----- ----- ----- ----- ----- ----- ----- ----- 6.586 2,087.62 0.088

EQ On-SS #1 (U) 0.021 7.28 295.434 20 19,798.63 32.867 40,907.14 63.858 32,290.39 25,502.94 1,495.85 25.74 0.603 0.001 319.038 3.236 ----- 0.21 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 0.088

Flow BOD TSS VSS TAN TKN TP On-SS #2 5.873 7.28 295.434 20 170.68 32.867 348.63 63.858 225.139 177.815 48.953 25.74 0.603 0.001 5.438 3.236 0.408 0.1 ----- ----- ----- ----- ----- ----- ----- ----- ----- 9.682 4,380.06 0.088

(m3/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) On-SS #2 (U) 0.005 7.28 295.434 20 27,030.77 32.867 55,851.36 63.858 44,105.18 34,834.26 2,028.97 25.74 0.603 0.001 434.587 3.236 ----- 0.1 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 0.088

5.75 244.834 343.11 271.11 26.4 55 6.5 PC #1 5.87 7.28 295.434 20 156.961 32.867 320.281 63.858 202.726 160.113 47.942 25.74 0.603 0.001 5.219 3.236 0.327 0.08 ----- ----- ----- ----- ----- ----- ----- ----- ----- 10.287 5,472.33 0.088

3.23 On-SS#1 PC #1 (U) 0.003 7.28 295.434 20 27,595.53 32.867 57,018.37 63.858 45,027.81 35,562.95 2,070.60 25.74 0.603 0.001 443.61 3.236 ----- 0.08 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 0.088

Flow BOD TSS VSS TAN TKN TP PC #2 5.866 7.28 295.434 20 144.624 32.867 294.789 63.858 182.573 144.196 47.033 25.74 0.603 0.001 5.022 3.236 0.164 0.04 ----- ----- ----- ----- ----- ----- ----- ----- ----- 18.517 10,937.55 0.088

(m3/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) PC #2 (U) 0.004 7.28 295.434 20 19,124.26 32.867 39,513.63 63.858 31,188.69 24,632.82 1,446.13 25.74 0.603 0.001 308.263 3.236 ----- 0.04 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 0.088

5.878 194.854 264.631 209.006 25.74 50.735 5.824 MBBR #1 5.866 7.104 265.279 20 128.34 13.931 274.179 36.127 189.004 149.653 36.267 21.807 4.891 0.329 5.022 2.968 0.695 0.17 4,639.33 41.567 9.344 ----- 9,701.52 2,715,709.95 1.094 17.442 15.522 ----- ----- 3.5

4.41 On-SS#2 MBBR #1 Bulk----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 0.695 ----- ----- 1.096 ----- ----- ----- -1.33E+101 ----- ----- ----- ----- ----- -----

Flow BOD TSS VSS TAN TKN TP MBBR #1 Film----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 40.471 ----- ----- 9,701.52 -1.33E+101 1.094 17.442 15.522 ----- ----- -----

(m3/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) MBBR #2 5.866 6.932 193.093 20 121.514 6.686 265.475 25.28 191.445 151.566 23.159 10.763 13.96 0.411 5.022 2.819 0.695 0.17 4,767.88 45.344 9.315 ----- 7,741.10 2,715,709.95 1.094 13.917 12.103 ----- ----- 3.5

5.873 170.68 225.139 177.815 25.74 48.953 5.438 MBBR #2 Bulk----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 0.695 ----- ----- 1.56 ----- ----- ----- -1.33E+101 ----- ----- ----- ----- ----- -----

4.50 PC#1 MBBR #2 Film----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 43.785 ----- ----- 7,741.10 -1.33E+101 1.094 13.917 12.103 ----- ----- -----

Flow BOD TSS VSS TAN TKN TP MBBR #3 5.866 6.769 133.521 20 117.41 3.852 259.943 20.927 191.388 151.204 13.6 1.908 21.983 0.179 5.022 2.736 0.695 0.17 3,574.48 35.109 9.621 ----- 6,058.37 2,715,709.95 1.034 10.892 9.25 ----- ----- 3.5

(m3/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) MBBR #3 Bulk----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 0.695 ----- ----- 1.437 ----- ----- ----- -1.33E+101 ----- ----- ----- ----- ----- -----

5.87 156.961 202.726 160.113 25.74 47.942 5.219 MBBR #3 Film----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 33.672 ----- ----- 6,058.37 -1.33E+101 1.034 10.892 9.25 ----- ----- -----

3.12 PC#2 MBBR #4 5.866 6.744 121.084 20 113.576 2.78 254.293 19.216 189.288 148.968 11.718 0.25 23.893 0.038 5.022 2.71 0.695 0.17 988.70 11.215 11.11 ----- 4,670.61 2,715,709.95 0.933 8.397 6.97 ----- ----- 3.5

Flow BOD TSS VSS TAN TKN TP MBBR #4 Bulk----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 0.695 ----- ----- 0.664 ----- ----- ----- -1.33E+101 ----- ----- ----- ----- ----- -----

(m3/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) MBBR #4 Film----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 10.55 ----- ----- 4,670.61 -1.33E+101 0.933 8.397 6.97 ----- ----- -----

5.866 144.624 182.573 144.196 25.74 47.033 5.022 FCL 5.69 6.744 121.084 20 3.009 2.78 19.701 19.216 0.39 0.307 2.22 0.25 23.893 0.038 2.714 2.71 1.473 0.36 ----- ----- ----- ----- ----- ----- ----- ----- ----- 1.919 1,178.12 3.5

MBBR#1 FCL (U) 0.176 6.744 121.084 20 3,688.57 2.78 7,839.44 19.216 6,296.97 4,955.67 318.84 0.25 23.893 0.038 79.633 2.71 ----- 0.36 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 3.5

Flow BOD TSS VSS TAN TKN TP Effluent 5.69 6.744 121.084 20 3.009 2.78 19.701 19.216 0.39 0.307 2.22 0.25 23.893 0.038 2.714 2.71 ----- 0 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 3.5

(m3/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Off-SS #1 0.15 6.744 121.084 20 1,086.84 2.78 2,319.28 19.216 1,852.05 1,457.55 95.33 0.25 23.893 0.038 25.33 2.71 2.728 0.02 ----- ----- ----- ----- ----- ----- ----- ----- ----- 34.466 557.479 3.5

5.866 128.34 189.004 149.653 21.807 36.267 5.022 Off-SS #1 (U) 0.026 6.744 121.084 20 18,431.72 2.78 39,120.32 19.216 31,484.85 24,778.34 1,585.37 0.25 23.893 0.038 387.33 2.71 ----- 0.02 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 3.5

MBBR#2 Off-SS #2 0.149 6.744 121.084 20 983.33 2.78 2,099.68 19.216 1,675.22 1,318.39 86.44 0.25 23.893 0.038 23.17 2.71 1.60 0.01 ----- ----- ----- ----- ----- ----- ----- ----- ----- 17.233 1,109.38 3.5

Flow BOD TSS VSS TAN TKN TP Off-SS #2 (U) 0.001 6.744 121.084 20 21,683.89 2.78 46,020.51 19.216 37,041.00 29,150.99 1,864.76 0.25 23.893 0.038 455.20 2.71 ----- 0.01 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 3.5

(m3/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Sludge 0.06 7.071 216.214 20 20,198.23 19.217 42,205.90 43.605 33,593.88 26,492.14 1,612.13 14.176 11.169 0.018 366.51 2.997 ----- 0 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 1.636

5.866 121.514 191.445 151.566 10.763 23.159 5.022

MBBR#3

Flow BOD TSS VSS TAN TKN TP

(m3/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

5.866 117.41 191.388 151.204 1.908 13.6 5.022

MBBR#4

Flow BOD TSS VSS TAN TKN TP

(m3/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

5.866 113.576 189.288 148.968 0.25 11.718 5.022

0.63 FCL

Flow BOD TSS VSS TAN TKN TP

(m3/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

5.69 3.009 0.39 0.307 0.25 2.22 2.714

3.15 Off-SS#1

Flow BOD TSS VSS TAN TKN TP

(m3/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

0.15 1,086.84 1,852.05 1,457.55 0.25 95.33 25.33

3.70 Off-SS#2

Flow BOD TSS VSS TAN TKN TP

(m3/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

73% 0.149 983.33 1,675.22 1,318.39 0.25 86.44 23.17

Effluent

Flow BOD TSS VSS TAN TKN TP

(m3/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

5.69 3.009 0.39 0.307 0.25 2.22 2.714

Sludge

Flow BOD TSS VSS TAN TKN TP

(m3/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

0.06 20,198.23 33,593.88 26,492.14 14.176 1612.13 366.51

Influent EQ On-SS #1 On-SS #2 PC #1

Off-SS #1 Off-SS #2

MBBR #1 MBBR #2 MBBR #3 MBBR #4 FCL Effluent

Sludge

PC #2

245 245

195

171
157

145
128 122 117 114

3 3

0

100

200

300

B
O

D
 (

m
g

/L
)

343 343

265

225
203

183 189 191 191 189

0 0

0

100

200

300

400

T
S

S
 (

m
g

/L
)

26 26 26 26 26 26

22

11

2
0 0 0

0

5

10

15

20

25

30

35

40

T
A

N
 (

m
g

/L
)



MBBR Thickener

Volume 0.31 MG Width 9.97 ft Volume 0.04 MG

Depth 9.97 ft Depth 9.97 ft Depth 9.97 ft

Volume 1.23 MG

Secondary Clarifier EQ

Volume 0.12 MG Volume 0.36 MG Width 9.97 ft

Depth 9.97 ft Depth 9.97 ft Depth 9.97 ft

Volume 1.44 MG

Step 1- Primary Clarification (1 Baffle Wall) Rectangular Tanks Step 2- Primary Clarification (1 Baffle Wall) MBBR Secondary Clarifier Thickener EQ

Convert Volume to Cubic Feet Convert Volume to Cubic Feet Convert Volume to Cubic Feet Convert Volume to Cubic Feet Convert Volume to Cubic Feet Convert Volume to Cubic Feet

41,558        ft3 15,769        ft3 164,288      ft3 47,773        ft3 4,985          ft3 192,166       ft3

Estimate Diameter Estimate Diameter Estimate Diameter Estimate Diameter Estimate Diameter Estimate Diameter

Area 4,168          ft2 L:W = 2:1 Area 1,582          ft2 L:W = 2:1 Area 16,478        ft2 L:W = 2:1 Area 4,792          ft2 L:W = 2:1 Area 500              ft2 L:W = 2:1 Area 19,274          ft2 L:W = 2:1

Depth 9.97             ft Depth 9.97             ft Depth 9.97             ft Depth 9.97             ft Depth 9.97             ft Depth 9.97              ft

Width 45.65          ft Width 28.12          ft Width 90.77          ft Width 48.95          ft Width 15.81          ft Width 98.17            ft

Length 91 ft Length 56 ft Length 182 ft Length 98 ft Length 32 ft Length 196 ft

Wall Surface Area Wall Surface Area Wall Surface Area Wall Surface Area Wall Surface Area Wall Surface Area

A-wall 2,731          ft2 A-wall 1,682          ft2 A-wall 5,430          ft2 A-wall 2,928          ft2 A-wall 946              ft2 A-wall 5,872            ft2

Wall Volume Wall Volume Wall Volume Wall Volume Wall Volume Wall Volume

V-wall 3,186          ft3 V-wall 1,963          ft3 V-wall 6,335          ft3 V-wall 3,416          ft3 V-wall 1,103          ft3 V-wall 6,851            ft3

Baffle Wall Surface Area Baffle Wall Surface Area Baffle Wall Surface Area Baffle Wall Surface Area Baffle Wall Surface Area Baffle Wall Surface Area

A-wall 455              ft2 A-wall 280              ft2 A-wall 905              ft2 A-wall ft2 A-wall 158              ft2 A-wall 979               ft2

Baffle Wall Volume Baffle Wall Volume Baffle Wall Volume Baffle Wall Volume Baffle Wall Volume Baffle Wall Volume

V-wall 531              ft3 V-wall 327              ft3 V-wall 1,056          ft3 V-wall ft3 V-wall 184              ft3 V-wall 1,142            ft3

Total Concrete Volume Total Concrete Volume Total Concrete Volume Total Concrete Volume Total Concrete Volume Total Concrete Volume

3,717          ft3 2,290          ft3 7,391          ft3 3,416          ft3 1,287          ft3 7,993            ft3

Step 1- Primary Clarification (1 Baffle Wall) Slab Volume Step 2- Primary Clarification (1 Baffle Wall) Slab Volume MBBR Slab Volume Secondary Clarifier Slab Volume Thickener Slab Volume EQ Slab Volume

Clarifier Footprint Area Clarifier Footprint Area Clarifier Footprint Area Clarifier Footprint Area Clarifier Footprint Area Clarifier Footprint Area

4,168          ft2 1,582          ft2 16,478        ft2 4,792          ft2 500              ft2 19,274          ft2

Base Slab Volume (with 2 ft thickness) Base Slab Volume (with 2 ft thickness) Base Slab Volume (with 2 ft thickness) Base Slab Volume (with 2 ft thickness) Base Slab Volume (with 2 ft thickness) Base Slab Volume (with 2 ft thickness)

Base Volume 8,337          ft3 Base Volume 3,163          ft3 Base Volume 32,957        ft3 Base Volume 9,583          ft3 Base Volume 1,000          ft3 Base Volume 38,549          ft3

Excavation Volume??

Tank depth = 9.97 ft Tank depth = 9.97 ft Tank depth = 9.97 ft Tank depth = 9.97 ft Tank depth = 9.97 ft Tank depth = 9.97 ft

Above ground = 3 ft Above ground = 3 ft Above ground = 3 ft Above ground = 3 ft Above ground = 3 ft Above ground = 3 ft

Below ground = 9.97 − 3 = 6.97 ft Below ground = 9.97 − 3 = 6.97 ft Below ground = 9.97 − 3 = 6.97 ft Below ground = 9.97 − 3 = 6.97 ft Below ground = 9.97 − 3 = 6.97 ft Below ground = 9.97 − 3 = 6.97 ft

Excavation slope = 1 vertical : 2 horizontal Excavation slope = 1 vertical : 2 horizontal Excavation slope = 1 vertical : 2 horizontal Excavation slope = 1 vertical : 2 horizontal Excavation slope = 1 vertical : 2 horizontal Excavation slope = 1 vertical : 2 horizontal

Horizontal cylindrical vessel with: Horizontal cylindrical vessel with: Horizontal cylindrical vessel with: Horizontal cylindrical vessel with: Horizontal cylindrical vessel with: Horizontal cylindrical vessel with:

Excavation Depth Excavation Depth Excavation Depth Excavation Depth Excavation Depth Excavation Depth

Depth below ground 6.97             Slope = 1:2 → for every 6.97 ft depth, extend 13.94 ft outward on each side. Depth below ground 6.97             Slope = 1:2 → for every 6.97 ft depth, extend 13.94 ft outward on each side. Depth below ground 6.97             Slope = 1:2 → for every 6.97 ft depth, extend 13.94 ft outward on each side. Depth below ground 6.97             Slope = 1:2 → for every 6.97 ft depth, extend 13.94 ft outward on each side. Depth below ground 6.97             Slope = 1:2 → for every 6.97 ft depth, extend 13.94 ft outward on each side. Depth below ground 6.97              Slope = 1:2 → for every 6.97 ft depth, extend 13.94 ft outward on each side.

Excavation Footprint Excavation Footprint Excavation Footprint Excavation Footprint Excavation Footprint Excavation Footprint

Bottom footprint Length 91 ft Bottom footprint Length 56 ft Bottom footprint Length 182 ft Bottom footprint Length 98 ft Bottom footprint Length 32 ft Bottom footprint Length 196 ft

Width 45.65          ft Width 28.12          ft Width 90.77          ft Width 48.95          ft Width 15.81          ft Width 98.17            ft

A-bottom 4,168          ft2 A-bottom 1,582          ft2 A-bottom 16,478        ft2 A-bottom 4,792          ft2 A-bottom 500              ft2 A-bottom 19,274          ft2

Top footprint Length 119 ft Top footprint Length 84 ft Top footprint Length 209 ft Top footprint Length 126 ft Top footprint Length 60 ft Top footprint Length 224 ft

Width 73.53          ft Width 56.00          ft Width 118.65        ft Width 76.83          ft Width 43.69          ft Width 126.05          ft

A-top 8,764          ft2 A-top 4,711          ft2 A-top 24,848        ft2 A-top 9,663          ft2 A-top 2,600          ft2 A-top 28,263          ft2

Average Area A-avg 6,466          ft2 Average Area A-avg 3,146          ft2 Average Area A-avg 20,663        ft2 Average Area A-avg 7,227          ft2 Average Area A-avg 1,550          ft2 Average Area A-avg 23,769          ft2

Excavation Volume V-excavation 45,069        ft3 Excavation Volume V-excavation 21,930        ft3 Excavation Volume V-excavation 144,020      ft3 Excavation Volume V-excavation 50,374        ft3 Excavation Volume V-excavation 10,803        ft3 Excavation Volume V-excavation 165,667       ft3

Step 1- Primary Clarification

Step 2- Primary Clarification


