2020 Facilities Plan Treatment Report

APPENDIX 5B

REVISED 2020 BASELINE CONDITION HARBOR SIPHON CAPACITY
MEMORANDUM
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Date: December 21, 2005
To: Kate Ziino, HNTB
From: Cari Roper, TN & Associates, David Perry, Brown and Caldwell

Subject: Harbor Siphons Capacity for 2020 Baseline Conditions Gap Analysis — Results from 2020
Conveyance Model

The 2020 Treatment Systems Team has requested the 2020 Conveyance Modeling Team to evaluate the
capacity of the Harbor Siphons for the Future Conditions Gap Analysis. The evaluation was done using
the 2020 Streamlined Conveyance model simulating the August 8-10, 1986 event, which has the largest
volume of CSO for the 64-year record with 2020 Baseline conditions.

Future Conditions Streamlined Model

The Harbor Siphon improvement projects include rehabilitation or replacement of existing MIS sewers
to increase the capacity of gravity flow to the Jones Island Waste Water Treatment Plant (JIWWTP).
With the improvement projects in place, the Harbor Siphons will no longer be the capacity limitation for
flow to the IWWTP.

Instead capacity limitation to the treatment plant will be due to the IWWTP Screw Pumps and/or the
head-works to the screw pumps. The capacity of the low level screw pumps is approximately 140
MGD. The high level screw pumps have a capacity of 330 MGD. When the low level screw pumps are
pumping 140 MGD, 190 MGD is left for pumping of high level flow.

Gap Analysis Model

In order to determine the capacity of the harbor siphons, the high and low level screw pumps are
removed from the model. By removing the screw pumps downstream of the siphons, a significant flow
restriction to JIWWTP is removed. However, removal of the flow restrictions from the screw pumps
does not result in the siphons limiting flow alone. Other sources of flow limitations in conveyance to
JIWWTP include intercepting structure capacities and head losses in the flow control chambers at the
downstream end of the siphons and head losses in the head works upstream of the screw pumps. The
flow limitations for the conveyance have not been removed from the model because it is unrealistic to
do so. Any type of configuration of pumps or conveyance to JIWWTP would result in head losses close
to the ones that presently exist in the conveyance system.

For the simulation of the August 6-10, 1986 event under 2020 Baseline conditions, some of the siphons
are at capacity, while others are limited by hydraulic restrictions upstream of the siphons. The
restrictions upstream are typically due to intercepting structure hydraulic capacities. At the time when
the peak flow and maximum HGL in the siphons are occurring, CSO’s are also occurring. The flow that
could be routed to the treatment plant is being diverted to the NSC and to combined sewer outfalls by
the MMSD Intercepting Structures. The intercepting structure capacities in the model are representative
of the improvements that will occur as part of the Central MIS improvement projects.
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There are four siphons that convey flow from the low level system into a flow control chamber and four
siphons that convey flow from the high level system into another flow control chamber. The head loss
at the high level and low level flow control chambers is also a limiting factor on the flow. Additionally,
flow downstream of the siphons is conveyed through the IWWTP head works. The head works also
restrict flow because they create head losses.

The peak flow through the siphons for the August 6-10, 1986 simulation are representative of the
maximum amount of flow that would be conveyed through the siphons with the Central MIS
Improvements, and Harbor Siphon Improvement projects in place. The flow is restricted by the harbor
siphons capacity, head loss in the flow control chambers, head losses in the IWWTP head works, and
intercepting structure capacities. The results of the simulation show that the peak flow through the low
level siphon is 565 cfs (365 MGD). For this simulation the high level siphon reached a peak flow of 363
cfs (234 MGD). The maximum HGL at the downstream end of the JIWWTP head works as represented
in the model results is -5.03 feet and -20.57 feet for the high level and low level respectively.

[Post Memo Phone Conversation between Kate Ziino, HNTB and Cari Roper, TN, December 22, 2005:
Cari Roper confirmed that review of the conveyance system model indicated that overflow elevations on
overflows upstream of the harbor siphons control the hydraulic grade line such that the high and low
level wet wells will not flood during future 2020 condition peak flows even when influent pumping
reaches peak capacity.]
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2020 Facilities Plan Treatment Report

APPENDIX 5C

MMSD SYSTEM REVISED 2020 BASELINE CONDITION
MASS BALANCE ANALYSIS
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1) Mass Balance Schematics, including unit process design parameters and biosolids loading information, was developed from:
MMSD, Jones Island Operations and Maintenance Manual: Plant Summary and Administration (1 July 1993).
MMSD, South Shore Operation & Maintenance Manual : Plant Summary and Administration (1 March 1986).
UWS, Daily/Weekly Operating Report (2003) [UWS DWOR]

UWS, Monthly Reports (2003)

2003 Mass Balance, developed from 2003 UWS DWOR and Monthly Report data — provided in 2020 Facilities Plan project files
2006 Mass Balance, developed from 2003 Mass Balance and 2006 influent estimates from reference listed in item #2 below

— provided in 2020 Facilities Plan project files

See Table 5C-8, Revised 2020 Baseline and Existing Data for additional sources

2) Influent Flow and Wasteload data was presented in Appendix 5A, Future Condition Flow and Wasteload Analysis, in Table 5A-1,
Existing and Future Average and Peak Flows and Loads and Table 5A-7, Existing Condition Maximum Flow and Load Analysis

3) Uses for the Mass Balance Data:

Average Condition Mass Balances:

Maximum Day Flow Mass Balances:

Peak Hour Flow Mass Balances:

Maximum Day Wasteload Mass Balances:

Maximum Week & Month Wasteload Mass Balances:
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Tables 5-8 & 5-10  JIWWTP & SSWWTP Unit Process Analysis — Revised 2020 Baseline Condition
Tables 5-9 & 5-11  JIWWTP & SSWWTP Comparison of Revised 2020 Baseline Operations to Current Design Regulations

Table 5-12 Milorganite® Processes — Revised 2020 Baseline Condition
Table 5-13 Agri-Life® Process — Revised 2020 Baseline Condition
Table 5-14 Interplant Solids Pumping — Revised 2020 Baseline Condition

Tables 5-8 & 5-10  JIWWTP & SSWWTP Unit Process Analysis — Revised 2020 Baseline Condition
Tables 5-9 & 5-11  JIWWTP & SSWWTP Comparison of Revised 2020 Baseline Operations to Current Design Regulations

Used to determine hydraulic operations of wastewater treatment unit processes
Tables 5-8 & 5-10  JIWWTP & SSWWTP Unit Process Analysis — Revised 2020 Baseline Condition
Tables 5-9 & 5-11  JIWWTP & SSWWTP Comparison of Revised 2020 Baseline Operations to Current Design Regulations

Used to determine wasteloading on activated sludge process and operation of biosolids unit processes
Tables 5-8 & 5-10  JIWWTP & SSWWTP Unit Process Analysis — Revised 2020 Baseline Condition
Tables 5-9 & 5-11  JIWWTP & SSWWTP Comparison of Revised 2020 Baseline Operations to Current Design Regulations

Table 5-12 Milorganite® Processes — Revised 2020 Baseline Condition

Table 5-13 Agri-Life® Process — Revised 2020 Baseline Condition

Table 5-14 Interplant Solids Pumping — Revised 2020 Baseline Condition

Table 5-12 Milorganite® Processes — Revised 2020 Baseline Condition

Table 5-13 Agri-Life® Process — Revised 2020 Baseline Condition

Table 5-14 Interplant Solids Pumping — Revised 2020 Baseline Condition
TABLE 5C-1
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Input from Revised 2020 Baseline Data as fisted undesTable 5C-B, Revised 2020 Baseline and Existing Data
Given % Removals, Caplures, efc. based on 2003 data

- Given design parameters Primary Clarification: Actvated Treat RAS Clari [¢]
‘Assumed concentrations, # basins. etc from 2003 Mass Balance SOR WLR BOD Load MLSS SOR SLR (Floor) HRT (min)
I Assumed concenirations from ave of 1869-2003 data NR 110 Requirements Ave 1,000 15,000 40  1.000 185 34 80
Information from SSWWTP Mass Balance Vilation inFED Max Hour 1,500 3,000 023 1.200 48 0
I |Setinputs based on cakulated deta range  range
068 Assumed value based on value calculated in 2006 Mass Balance 105t51ds  Ave 1,000 40 1,000 185
Viokation inBOLD Max Hour 2.000 30.000 3,000 121 900 50 15
rangs  general range
Primary influent lated Calculated JiEffivent Calculated Ave of 1889-2003 Recorded Data
a (MGO) 107 Q{MGO) 108 aMGD) 108 Q(MGD) 183 124 Q(MGD) 107 0 (MGD) 100
BOD (mg'L) 264 80D (maiL) 172 BOD {mg'L) Ll 8O0 (mglL) BOD (mg/L) 60 80D (mg/L) solEs
BOD (W) 235,102[Primary Clarifiers BOD (Ib/d) 152818 BOD {ib/d) 155010 161,500 [Aeration Basins BOD (Ibd) Clarifiers 80D (i) 5312 BOD (ihid) 4968
(Freliminary Treatment 7SS (mgiL) 238(# Basing 7|55 (mgil) 72 T58 (mgiL) 74 EP basins 17|T8S (mgiL) 2,400 Old EP 9|55 (mgil) 35 [Bisinfection TSS (mgiL) 35
%TS5 Rem 50% TSS (Ibid} 211,989|Area 140,743| TSS (Ibid) 83,547 T5S (ibid) 66,759 WP Basins 11[TSS (Ibid) 3254368 Mew EP 12{TSS (Ibvd) 3138 TSS (lbid) 2835
+ [%BOD Rem 0.0% i 9 +4ol 383 we 1 Vol (MG) 85—+
Al Influent ’ 760 BODIKFT3 205 SA (s) 282,481 Contact 181
Q (MGD) -} 30,600 MLSS 2,400/ SOR (gpdisf) 77| 410 Time(min)
BOD (mgiL) 282 MLSS Calc 2,370 2400 Fioor 115 a2
BOD (Wid) 232,000 [Mass {ibs ) 777,609
T85 (mgiL) 267 l FM 0.20 030
TS5 {ibid) 220,000 [BOD Rem 96.6%
JIPSD ulated 1SS Rem 953%]
Q (MGD) 048 334.85 gpm =GBT Filtrate + Washwater
TSS (Ibiday) 11,000 BOD (mgiL} 20,462 Calculated  Set | Q (MGD) 178 1,230.08 gpm
BOD (biday) 0 BOD (Ibid) B2.2868 Q(MGD) 2.13% Q MGD) 54 50.0% of Q BOD (mg/L) 4,400
TS5 (mg/L) 36,900 BOD {mg/L) 124 BOD (maiL) 4,400 BOD {md) 65476 G (MGD) 8.80
TSS (Ibid) 148,302 BOD {ibid) 2,184 L0208 BOD (bid)  1.888,779 TSS (mgiL) 6,964 BOD {mgiL) 8
742 TSS (mgiL) 178 55 (mgiL) 6964 TSS (i) 103627 218,000 BOD (Ibid) 344
Primary Recycle TS5 (io/d) ER[--I R TSS (i) 3,147 601 Yield 0,68 Yieid from 2006 Mass Balance Analysis TSS (mgiL) 4
=BFP + Washwator A (days) 78 TSS (Ibid) 203
Calculated 518
@ (MGD) 7960
BOD (mgiL) Q (MGD) 178 Q (MGD) 0.000
BOD (ivd) 3101741 BOD (mgiL) 4.400 GBT Filtrate GBT Washwater BOD {mg/L) 0
T55 (mgiL) BOD (Ibid) 65,476 147655 gpm  Q(MGD) 1.83 0.30 BOD (Rvd) 0 BFPFoed Calculated
TSS (bid) 2888070 T55 (mglL) 6,964 (Q (MGD) 213 BOD (mg/L) 142 8 Q (MGD) 0203 TSS (mgil) 0 Q{MGD) 1,513 1.050.47 gpm 0152
TS5 (Ibid) 103,627|BOD fmglL) 4388 BOD {ibd) 2179 15 BOD (mgll) 31002 TSS (id) 0 BOD (mglL} 10,501 -
80D (i) 77,810 T55 (mgi.) 208 4 [Jones tskand BOD (i) 75632 BOD (ibie) 132479 129,706
(TS5 (maiL) 6,644 TSS (i) 3153 -1 Sludge Thickening TS5 (mg/L) 47,000 Equalization Basin TSS (mg/L) 18.234 ng (BFP) 150,650 Drying
TSS (Ibid) 17,814 58 ton BOD Cap §7.2%|TSS (Ibid) 114,661 T8S (bvd) 204,808 % BOD Cap TSS (o) 202011 % Cap 805.0%
" Solids Cap 97.3%] % TS Cap "
+
J
55 WAS to GBT Calculated
G (MGD) 034 Q (MBD) 0.0286 BEP Filtrate .
BOD {mg/L) 4325 Q (MGD) 0.68 BOD (mgiL) 20482 Q (MGD) 1.38
BOD {Ibid) 12334 BOD {mgiL) 4,325 BOD () 4539 BOD {mgil) 244 Chalt
TSS (miLy 4574 BOD (lbid) 35,650 T58 (mgiL) 36,900 BOD (1b/d) 2773 Tons 18
T5S {Ibid) 14,186 1SS (mgiL) 4974 TSS (bid) 8,188 TS5 (mglL) 248 % Mols B.00%
TSS (lbid) 41,014 % of BFP Fer 4.00% Koep at 4% TSS (Ibid) 2,795 Dry Sclids. 11
%split 55 WAS to GBT  25.7%
[Jones island Jones [sland @ (MGD) 020 [14233 GPM
Interplant Sludge Interplant Sludge BOD (mgiL} 8,740
Pumping Total WAS Through JMWWTP Biosolids Systems BOD (Ib/d) 15,640
311 MGD TSS (mgiL) 23853
2,163 gpm TES (Ibhd) 40,845
'I‘ % of BFP Fex 200%
S5 WAS :
Q(MGD) 133 924.00 GPM
BOD (mg/L) 4325
BOD (mvd) 47,994
TSS (mgiL) 4974
TS5 (ibvd) 55.200
JIPSD oSS
Calculated
Q (MGD) 048 316.38 GPM
BOD 20,462
BO0 (ibid) 77,746
TSS (molL) 36,800
TS5 (Ibid) 140,208
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Milorganite
Tons. 96 34,906 Toy
% Mois 0%
Dry Solids 20
Total Dry solids
Cailculated 102

TABLE 5C-2 SHEET 1 OF 2
REVISED 2020 BASELINE
JIWWTP MASS BALANCE -
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npuit from Revised 2020 Baseline Data &s ksted undi Table 5C-8. Revised 2020 Baseline and Existing Dal
Removals,

Given %

Given desgn paramaters

. Caplures, edc. based on 2003 data

Assumed value based on value calculied in 2006 Mass Balance

5 nflyent

O MGD) e
BOD(mgd 177
BOD (i) | 474,000
TSSmgl 23
TSS(bid) | 223,000

SOR
NR 110 Requinsments Ava 1,000
Vialation inFED Max How 1,500
105t Sds  Ave 1,000

MLSS SOR

1.000 170

3,000 B8 1,200
rangs.

1.000 170

3.000 13 00
Tangs penaral range

1738 1180
@ (MGD) - Q (MGD) 14
BOD (mgiL) - BOD (mp/k) 78
BOD (o) 17000 BOD (ibkd) 7412
Preliminary Troatment TSS (mplL) 2463 828 TSS (moll) 27 [Disintection $5 Effluent
%TSS Fem TSS (Ibld) TSS [ibva) 2560 Vol (M) 5.0)
SEOD Rem 0.0% - y—* Calculatec Ave of 1999-2003 Recorded Dt
480.0 Timme(min) Q (MGD) 1145
180 BOD (mgh) i
BOD (Ibid) TA12
TSS {mgiL) 27
TSS (ibid) 2560
Screanings § Grit
TSS (ibiday) 2230
BOD (ibiday) 0
50.0% ol O
SSWAS Calculated
Q (MGD) 140 97263 gpm
Sat Inputs BOD (mp/L) 4325
Q{MGD) 0.52 BOD (i) 50,5198
BOD (mplL) ars 37 TSS {mplL) 4974
BOD {iofd) 1835 - TSS ibid) 58100 AT2800
TSS (mgll) 1552 1.549 Q (MGD) 007 l' | Yield {Ib WASAE .48 Yield from 2008 Mass Baance Analysi
TS5 () a7 aHE BOO (mgl) 4325 SA (days) 78
BOD (i) 2.526[DAFT 201
85 (mplL) 4.974[# Units 2|
TSS {ioid) U {hay 2.480)
Londing .05
%BODCapt  90.0%| Land App Storage
4TS Capl B0.0%{TWAS Agridite Perday  Per Year Perday  Pes year (5 ma storage]
G (MGO) 0.008 556 gpm DSO from Thickening e 20l 10 Agri-Life @ {MGD) 0143 0042 153 0048 R0
BOD(mgn 31700 Calculated BOD(mgh  28.671.0 Total Agri-Life Per Yer 333
BOD (bid) 2273 Q{MGD) 068 608.27 gpm QMGD) 022 Orig B4.6% BOD(ibid) 34,148
TSS (gl 36,500 8OO (mglL) 18518 BOD(mgLi 84710 Cale o4.6% TSS(mgil. 70513
TSS () 2815 BOD (Ibid) 135,283 BOD (Inid) 52,864 TSS(bi) 83985 1,188 52828
TSS (mail) 38,238 [Sludge Thickening 7SS (mgh) Tons 420 156 58866 264 98407
TSS (id) 278314 TS5 Capture S7.0%{ TSS (lbid) 130,013 Totaklyr 15327.3
“vs TT4% 2152350 Ibid 875 BOD Capture 57.0%) 850
Desgn 279314 Ib TSk Q{MGD) 0.67| |G (MGD) 0.08
BOD(mgl)  8.739.) |BOD (maiL)
1 {invie) 54,500 [BOD (o) 187152
T8S (mgl) 23953 [T8Simgit) 70513
; TSS(bd) 134,034 T5S (Ibid) 48028
O (MGD) 046 % Siudge fram WAS to U [Total Tons 2
BOD{mgA 20482 Cpno% 45593 gpm 0 (MGO) 045 Filtrate Fiow % of Foed 88 4%
BOD (Ibid)  77.748 BOO (mp/L} 43
TSS (mgll. 36000 BOD (1b/d) 1835 Eiltrate
TSS (id) 140208 TS5 (mgiL) 1072 Q (MGO) 007
[Bouth Share [Soulh Shoee. TSS (i) 4021 Q (MGD) 0.00g1 BOD (mgll. 25450
Interplant Slisdge Inerpiant Siudge (BOD BOD (iid) 14600
o |Receiving Pumping 8O0 (Jid) 7246 TS5 (mgll; 46751
% Shudge from Digastion to )1 [TSSimgll) 673545 TSSbh) 2608
23 4% Changed 5o that % in BFP feed is approxmately 20% |TSS (bl 43320
Total Tons o n
5 Capture ~ BHA%
60D Capture  922%
$5DS010J s
Q{MGD) 133 QMGD) 020
8O0 (mgi) 4325 BOD (mgiL) 7398
80D (Ibid) 47.9%4 80D (Ibid) 16,6487
TES (mgil) 4074 TSS (mgiL) 23853
TSS (Ibid) 55.200 (Il 40.945
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Input fram Revised 2020 Baseline Data as listed underTable 5C-8, Revised 2020 Baseline and Existing Data

Given % Removals, Captures, elc. based on 2003 Averages
' Given design paramaters
Assumed concentrations. # basing, etc from 2003 Mass Balance

B Assumed concentrations from ave of 1999-2003 data
Information from SSWWTP Mass Balance

© Setinputs based on calculated data
0. Assumed value based on value calculated in 2008 Mass Balance
alues set to maximize capacity of unit process
Revised values fo foe initially ing unit
Note: Assumed only 300 MGD of 350 MGD
design flow goes through enlire plani. Other
B0 MGD is blended flaw from the [Prefiminary Treatment
1S5 Pump Station to Disinlection as shown |%TSS Rem 5.0%
+ |%BOD Rem 0.0%
i nflent
0 (MGD) 300
BOD (mgiL) 102
80D (Ibvd) 256,000
TS5 (mgiL) 168 l
TS5 (ibid) 415200
TS5 (Ibiday) 20,760
BOD (Ibiday) [
JI Prim Sludge 120 tonid
JIWAS 66 tonid
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Primary Clafication;  Activated Treat RAS cl Di
WLR BOD Load MLSS SOR SLR (Fioar) HRT (min}
NR 110 Requirements Ave 1,000 15,000 40 1000 185 34 60
Violation inFLED Max Hour 1.500 3,000 023 1.200 a8 30 blending
range  range Assumed equal to canc afier primary treatment
1D5tSKs  Ave 1,000 40 1,000 185 37,829
WViolation inBOLD Max Hour 2,000 30,000 3,000 123 900 50 15 62 Assumed equal to conc afier primary treatment
range  general range 31158
Caleulated Aerated Effiuent ) Secondary Effiuent JiEffiuent  Calculated Ave of 1999-2003 Recorded Data
Q (MGD) a0e Q (MGD) 39 332 (MGD) 308 Q(MGD) 361
BOD {mg/L) 76 i BOD (mg/L) 1.048 Calc BOD {mg/L) 28 BOD (mg/L) 145
BOD {ibid) 195084 508500 Aeration Basins BOD (Iufd) 3,488,054 Secondary Clarifiers BOD (Ib/d) 6,718 BOD (tb/d) 43,735
TS5 (mgiL) B4 EP basins 20|TSS (mgiL) 2400 Oid EP 10|TSS imgiL) 30 [Disinfection TSS (mg/L) V2T e, R
TS (Ib/d) 163,859 WP Basins 12|TSS (Ibld) 7,887,656 New EP 12{TSS (Ibid) 7,706 TSS (Ibd) 085
ol 450 WP 1 Vol (MG) 85
BODIKFT3 26| 85 S (s1) 295,027 e Cartua =
MLSS 2,400/ SOR (gpdish) 1,043 1,000 [ Timey{min}
d MLSS Cale 2,407 2400 Floor 271 ES
Mass (Ibs.) 903475
FM 022 080
BOD Rem 95,6%
Calculated Sec Recycle TSS Rem B5.3%
Q (MGD) 078 - + TIWAS  Calculated
BOD (mgiL) 9,982 Calculated  Set Inputs G (MGD) 151 1046846 gpm
BOD (i) 54,800 Q (MGD) 183 Q(MGD) 90 29.0% of Q BOD (mgi.) [IAH00 4,400 Calc Waghwater
TS5 (ma/L) 36,000 BOD (mg/L) 104 BOD (mgiL) 4,400 BOD (Ibid) 55,207 Q{MGD) 680 6.80
TS5 () 239,551 BOD {ibid) 1585 1588 BOD (i) 3262070 155 (mgiL) 10,489 » BOD (mgiL) 15
TSS (mgiL) 278 158 (mgiL) 10,489 TSS (Ibid) 131,825 400,000 BOD {ib/d) 835
TS5 (ib/d} 4258 4258 TS5 (Ibid) T.848.125 Yield 0.68 Vake equal 1o average day yield TSS (mgiL) 13 )
SA (days) 68 TSS (bid) 728 IO
Q (MGD) Q (MGD) 0.000
BOD (mgiL) GBT Filtrate GBT Washwates BOD (mgil)
BOD (id) Q (MGD) 153 030 TWAS BOD (Ibid) 0 BEPFeed Orig BEP Cake
T5S (mgiL) BOD {mg/L) 122 15 Q(MGD) 0362 TSS (mglL) 0 Q (MGD) 1824  (MGD) 0223 Milorganite
TSS (i) BOD (ibid) 1,548 3 BOD (mgl} 16437 YTSS (Ib/d) 0 BOD (mgiL) 7,140 BOD (mglL) - Original
T58 (mglL) 332 13 Jones isiand BOD (Ibid) 53,748 BOD (l/d) 114584 BOD (1bd) 112,185 Tons 141
TS (Ib/d) 4226 32 Siudge Thickening TSS(mgll)  47.000 Equalization Basin TSS (mglL) 18,784 Dewaterlng (BFP) TSS (mg/L) 150,650 Drying % Mois 6.0%
BOD Cap 7.2%]| TSS (bid) 153,885 TSS (bid) 301618 % BOD Cap 97.9%|TSS (Ib/d) 207,503 % Cap 89.0%) Dry Solids 132
Solids Cap aTa% »{% T5 Cap 98, 5%| s
BFP Design 3456 MGD Dryer Design 3,48 MGD Design 200
480,000 Ibvd TS 449,438 Ibid LIMITED TO 200 TOND
Bebwesn = 25000 30,000 mgiL
Bl Total Dry solids
J1PSD to DED Design Capture 4% Calculated 150
S5WAS to GBT S5WAS to EMB
Ong Values Orig Q (MGD) 0,032 BEP Filtrate
Q (MGD) 041 Q (MGD) 1.18 BOD (mgiL) B.082
BOD (mglL) 4325 BOD (mgi) 4325 BOD (Ib/d) 3,263 Q (MGD) 1.70 Chaff
BOD {ibid) 14822 BOD (Ib/d) 42850 TSS (mgiL) 38,900 BOD (mgil) 188 Tons 174
T55 (mglL) 7812 TS5 (mgi) 7812 T5S (Ibid) 12,084 BOD (Itwd) 2308 % Mois 6.00%
TSS (i) 26,088 TS (Ibid) 75416 % of BFP Fes 4,00% Koep ol 4% T58 (mgiL) 290 Dry Solids 164
TSS (Ibid) 4118
% splt 35 WAS 10 GBT 25.7% Original $plit based on average day 2003 conditions.
Jones Istand Jones Istand
Intevplant Sudge Interplant Shudge
F "l‘\ﬁ"‘ﬂ L . |
Q(MGD) 031 21188 gom
BOD (mg/L) 5788
‘|' BOD (i) 14722
188 (mgiL) 23750
SSWAS  Onp Values TSS (Ibid) 60.455
Q (MGD) 1.60 wwwsss gom % of BFP Fes 20.0%
800 (mglL} 4325
BOD (ib/d) 57611
TS5 (mglL) 7612
TSS (ibid) 101,502
JIPSD 18 S5
Calculated
Q (MGD) 0.74 £13.34 GPM
BOD (mgiL} 0982
BOD (Ibid) 61,538
TSS (mglL) 38,900
{Ibid) 227488
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input from Revised 2020 Baseline Data as listed und: Table 5C-8, Revised 2020 Baselne and Exsiing Dat

| Geven design paramelers. Primary Clarification; Activated Treal RAS Secondary Clardicatio Disin
Assumed concentrations. # basins. etc from 2003 Mass Batance SOR WLR BODLoad MLSS SOR SLR {Floor HRT (min)
Assumed concentrations from ave of 1969-2003 data MR 110 Requirements Ave 1,000 15,000 40 1,000 170 34 a0
Assumed GBT thickened sludge concentration from 2005 data ‘ialation iInRED Max Houwr 1,500 3.000 B4 1,200 48 30
Infoermation from JIWWTP Mass Balance ranga Tange
U !Selinputs based on calculated data 105tSKs  Ave 1,000 40 1000 17.0
0.88 Assumed value based on value calcutated in 2006 Mass Batance Viiation inBOLD Max Hour 2,000 30,000 3,000 13 900 50 15
range general range
Erimary Effivent Sscondary Influent :
Caiculated a4 30 Secondary Effuent
Q (MGD) 301 Q(MGD) 300 Q(MGD} - Q (MGD) 300
80D (mgiL) 104 80D (mgil) 88 80D (mgil - BOD (mplL) 54
BOO {ibid) 260,01 Clarifiers BOD (Ibid) 215,858 BOD (Iid) 1,700.0 BOD (Ibi) 13518
[Preliminary Treatment TS5 (mgiL) 128|# Basins 16 TSS (mgil) 73 TSS (mgll 5.450.203 [Secandary Clarifiers TS5 (mglL) 20 Disinfection 55 Effiuent
%TSS Rem 1,0%) TS5 () 322 150\ Area 321,699 TSS (b/d) 183,820 TSS (Ibid) # in service 24 TS5 (Ibid) 4,980 Vol (MG} 5.0
%B0D Rem 0.0%) Weir Lengih 20,824} Asea 236,448, Contact o e — Calculater Ave of 1999-2003 Recorded Data
93s5{ SOR 1,270.1 10500 Tirtse(min) 0 {MGD) 300.3
Q (MGD) 300 WLR 10082f 65100 Fioor Load 231 ‘320 BOD (mgiL) 54 BB
BOD (mgit) 103 %TSS Rem i BOD (ibid) 13618
8O0 (i) 258,800 %BOD Rem m TSS (ma.) 20
TSS (mgit) 127 l TSS (ibid)
TS5 (vd) 316,600
Screenings & Grit
TS5 (Ibiday) 3166 PSD Calculated
BOD (Ibiday) L} O (MGD) 043 S5 RAS
BOD (mgiL) 12,398 Underfiow Orig Set Inputs Q(MGD) 8 28.0% of O
BOD {1bit) 44212 Q (MGD) oo7l oot BOD (mpi.) 4325
TS5 {mgrl) 38,750 BOD (mgil 532 521 BOD (bid) 3,033,178 55 WAS Calculated
¥ 758 (ibid) 141,748 BOD (Ibid) 304 e 78S (mgit) 7612 Q{MGD) 168
Calculated  Set Vol TSS (mgll 837 015 TSS (d) 5,338,379 BOO (mpiL) 4325
Q (MGD) 0.68 TSS (Ibid) £34 AWM BOD (Ibid) B0.706.8
BOD {mgiL) 224 224 WAS to Thickening TS5 (malL) TE12
BOD (Ibid) 1270 R Original - TSS (Inid) 106844 3200800
TSS (mglL) 1536 1.537 @ (MGD) 008 [ I Yiekd (Ib WASAE 0.45 Value equal to Ave Day Yiald
TS5 (Ibid) e NETE BOD (mail) 4,325 SA (days) a7
BOD (lbid) 3025 [oAFT
55 Prim Siudge 71 tonid TSS (mgiL) 7612 # Units 2| Q (CFD)
S5WAS 53 tonid TSS (Ibld) 5342 Area (12} 24804 % Meth
Loading 0.09 Heat
Design 178,560 Ibid %BOD Cap  00.0%)
TS Capl 90 Orig Sludge From Digestion Agridile  Org
Q (MGD) 0018 ‘Sludge to Digestion Orig 03D from Thickening o splt 1o Agn-Lite Q (MGO) 0185
BOD (mglt 20,700 Orig Q (MGD) 118 Orig Orig BOD (mgh) 174707
BOD (b} 2,732 Q (MGD) 118 BOD (mgiL} 57855 0 (MG} 028 Orig 45% BOD (i) 26,529
TSS (Mgl 36,500 80D (mgi) 10,099 BOD (bvd) 57,080 BOD(mgl) 17,4707 Calc TSS (mgh) 70,513
TSS(bM) 4808 BOD (o) 108,480 TSS (mgil) 23759 BOO (|bid) 41,068 TSS (law) 108,045
TSS (malL) 37,825 [Anaerobic Digestion 758 (o) 234322 [Sludge Thickening |75 (mgiL) [0070618
Design 0,972 MGD TSS (i) 74,042 Volume (MG} 15.2{%vS B08% TS Capture 97.0%| 7SS (Ibid) 168,651 Tons 545
WS TTA% HRT (days) 12.8{TSS check 15,000 BOD Caphure a7.0%)
Load (#Sich) 013
Design 341233 b4 TS VS Dest (mass) 68.9%) Thickening Feed DS0 to Plate & Frame Press
VE Dest (VK) 54.7%) Orig Orig Desgn 46 MGD
TS Dest IT4%) a (MGD) 088 O (MGD) 0.10
VS Dest (foport) 50.8% BOD (mgl) 57855 BOD (mgiL)
|BOD Dest 4T.4%) 80D (bid) 4233 BOD (Ibid) 145302
JIESDto 55 TS5 (mglL) 23,750 TS5 (mg/L)
QMGD) 074 % Sludge krom WAS to JI TSS(bid) 173867 TSS (1) 58,707
BOD (mg. 9982 25.0% Orig Total Tons 0 Filtrate Flow % of Feed  B8.4%
BOD (ib/d) 61,538 Design 268 0 (MGO) 058
TSS (mgll. 36,900 BOD (mgi.) 258 —*  Filtrate Orig
TSS (lbfd) 227488 v BOD () 1270 FPCaky  Orig Q (MGD) 008
[Bouth Shore TBouth Shore TS5 (mgiL} 1.050 0 (MGD) 00118 BOD(mgl. 15242
{Interplant Sludge Interplant Siudge TSS (d) 5216 BOD (mgiL) BOD (bid) 11412
~ i Pumping BOD (Ibid) 13,268 TSS (gl 46751
% Shudge from Digestion to JI TSS(mgll) 573545 TSS (Ibid) 3,500
‘25.8% Changed 5o that % in BFP feed is apprommately 20% 7SS (1) 56,206 132,600.0 dd TS
Total Tons 28
TS Capure 04.1%
BOD Capture  92.2%
S5 WASto )i S 550800
QMGD) 180 Q(MGD) 031 !
BOD (mgiL) 4325 BOD (mgiL) 57855 :
BOD (i) s7671 BOD (d) 14,7216
TSS (mgiL) 7612 TSS (mgh) 23,759
TSS (i) 101,502 TSS (i) B0.455
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Input fram Revised 2020 Baseline Data as listed underTable 5C-8, Revised 2020 Baseline and Existing Data

Given % Removals, Captures, elc. based on 2003 Averages

' Given design paramaters Primary Clarfication; Activaled Treat RAS Ci D
Assumed concentrations. # basing, el from 2003 Mass Balance SOR WLR BOD Load  MLSS SOR SLR (Floor) HRT (min)
B Assumed concentrations from ave of 1999-2003 data MR 110 Requirements Ave 1,000 15,000 40 1,000 185 34 60
Information from SSWWTP Mass Balance Viclation inRED Max Hour 1.500 3,000 823 1.200 48 30 blending
© Selinputs based on calculated data range Assumed equal to canc afier primary treatment
0. Assumed value based on value calculated in 2008 Mass Balance 1D5tSKs  Ave 1,000 40 1,000 185 34,533
Values set to maximize capacity of unit process Viclation inBOLD Max Hour 2,000 30,000 3.000 123 800 50 15 57  Assumed equal to conc afier primary treatment
Revisad values fo for initially ing unit range  general range 28,382
Primary Influent Caleulated 1 ) JIEMiuent Calculated Ave of 1999-2003 Recorded Data
Q (MGD) 338 Q (MeD) 339 Q (MGD) 41 332 Q 338 @ (MGD) L]
Note: Assumed only 330 MGD of 390 MGD BOD (mgiL) 92 BOD {mg/L) 89 i BOD () 280 Calc BOD {mg/L) 24 BOD (mg/L) 1z4 s
design flow goes through enlire plant. Other BOD (Ibid) 250,016 BOD {ibid) 185,754 508,500 Aeration Basins BOD (lbid) 3,557,133 Secondary Clarifiers BOD (Ibid) 6,708 BOD (ibid) 40,352
60 MGO is blended flaw from the Preliminary Treatment TSS (mgiL) 141 TS5 (mgiL) 58 EP basins 20|TSS (mgiL) 2400 Oid EP 10|TSS imgiL) 27 [Disinfection TSS (mg/L) 10 8 —"-
155 Pump Station to Disinlection as shown  |%TSS Rem 5.0% TSS (i) 389,150 TSS (ibid) 163.811 WP Basins 12{TSS (Ibld)  B.624.143 New EP 12|TSS (ibid) 7,704 TS5 (Inid) 35,306
+ |%B0D Rem 0.0% ol 450 WP 1 vl (MG) 85—
Ji influent BODIKFTA 125 8 A (sf) 295,027 L Contact 308
0 (MGD) 30 MLSS 2,400 SOR (gpdist) 1,145 1,000 (Time(min)
BOD (mg/L) 93 ol MLSS Calc 2,407 2400 |Floor 26.2 ko
80D () 256,000 Mass (bs.) 803,276
TS5 (mgiL) 151 l FM 0.22 080
TS5 (ibid) 415200 BOD Rem 6 6%
JIPSD Calculated Sec Recycle TSS Rem 95.3%)
NOTE: Assume BOD & TSS loads remain  Screenings & Grig Q MeD) 078 " . vIWAS  Caleulated
the same at Max Day since if anything loads TSS (Ibiday) 20,760 BOD (mgiL) 9977 Calculated  Set inputs. G (MGD) 1.42
might go dewn duting peak flow compared  BOD (Ib/day) [ BOD (id) 84,754 Q(MGD) 1Ll Q(MGD) 92 0% ol BOD (mgll) 00 4,400 Calc
1o Max Day flow T55 (mgiL) 36,900 BOD {mg/L) 103 BOD (mgiL) 4,400 BOD (Ibid) 52188 Q{MGD) 680 6.80
TSS (id) 239490 BOD {ib/d) 149200 A4 BOD (lbid) 3,381,379 TS5 (mgiL) 11,108 d BOD (mgiL) 12
755 (mgiL) 293 758 (mgil) 11,106 TSS (Ibid) 131,733 400,000 BOD (1b/d) 712
TS5 (ib/d} A28 00 sy TS5 (Ibid) B.484.707 Yield 0.68 Vakie equal 1o average day yield TSS (mgiL) 1 )
SA (days) 68 TSS (ib/d) 623 0.
Ji Prim Sludge 120 tonid
JIWAS 66 tonid
@ (MGD) 142 Q (MGD) 0,000
BOD {mgiL) 4,400 GET Washwates BOO (mgi)
BOD (ibid) 52188 Q (MGD) 1.44 030 TWAS 80D (Ib/d) 0 BEP Feed BFP Cake
T5S (mgiL) 11,108(Q (MGD) 183 BOD (mgiL) 122 12 Q(MGD) 0362 TSS (mglL) 00 (MGD) 1624  (MGD) 0223 Milorganite
TSS (id) 131,733|BOD (mgiL) 3414 BOD (Ibid) 1,461 3 BOD (mgl) 15523 ¥TSS (Ibid) 0 BOD (mgiLy 6,052 BOD (mgiL) - Origanal
BOD (Ibid) 52,188 TS5 (mglL) 351 11 Jones isiand BOD (i) 50.727 BOD (l/d) 111,554 BOD (1bd) 108,220 Tons 141
T8S (mgll) 10,323 1SS (Ib/d) 4224 27 Shudge Thicken TSS(mgll)  4T.000 Equalization Basin TSS (mgiL) 18,780 Dewatsritig (BFP) TSS (mgiL) 159,650 Drying % Mois 6.0%
TSS (ibid) 157.818 BOD Cap 97.2%|TSS (ibid) 153595 TSS (bid) 301518 % BOD Cap 97.9%|TSS (Ib/d) 207 405 % Cap 89.0%) Dry Solids 132
Solids Cap aTa% »{% TS Cap 98,6% s
GBT Design 725 BFP Design 3456 MGD Oiryer Design 3,48 MGD Design 200
362.000 4d TS 480,000 Ibvd TS 449,438 Ibid LIMITED TO 200 TOND
1 Betwesn | 25000 30,000 mgilL
Bl Total Dry solids
41PSD to DED Design Capture 94% Calculated 150
S5WAS to GBT S5WASto BB Cal
Q (MGD) 0,0392 BEP Filtrate S —
Q (MGD) 0.41 Q (MGD) 1.8 BOD (mgiL) 2,977
BOD (mglL) 4325 BOD (mgi) 4325 BOD (Ib/d) 3262 Q (MGD) 1.70 Chaff
BOD {ibid) 14822 BOD (Ib/d) 42,650 TSS (mgiL) 36,900 BOD (mgiL) 165 Tons 174
T55 (mglL) 7612 TS5 (mgi) 7812 T5S (Ibid) 12,084 BOD (Itwd) 2335 % Mois 6.00%
TS {Ibi) 26,086 758 (lbid) 75416 % of BFP Fes 4,00% Koep ol 4% T58 (mgiL) 290 Dry Salids 164
TSS (Ibid) 4114
% splt 35 WAS 10 GBT 25.7% Original $plit based on average day 2003 conditions.
Jones Istand Jones Istand
Intevplant Sudge Interplant Shudge
F Ill“ﬂl"ﬂ L . |
QMED) 031
BOD (mg/L) 5784
'|' BOD (lbid) 14716
TS5 (mgiL) 23
SSWAS  Onp Values TSS (Ibid)
Q (MGD) 1.60 GPM % of BFP Fes 20.0%
800 (mglL} 4325
BOD {ibid) 5761
TS5 (mglL) 7612
TSS (ibid) 101,502
JIPSD 18 S5
Calculated
Q (MGD) 0.74 513.20 GPM
BOD (mgiL} 8977
BOD (Ibid) B1.492
TSS (mgiL) 35,900
{ibid) 227 427
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Input from Revised 2020 Baseline Data as bsted undelable 5C-8. Revised 2020 Basaline and Exisbng Data

 Given % Removals. Captures, eic based on 2003 data
Assumed concentrations, # basins, elc from 2003 Mass Balance

Pnmary Clasificabion Activated Treat
SOR

WLR

BODLoad MLSS

RAS ‘Secondary Clanficatio Disinfecton
SOR SLR (Fioor HRT (min)
34 80

Assumed concentrations from ave of 1999-2003 data NR 110 Raquirements Ave 1,000 15,000 40 1,000 170
GBT thickened slud from 2005 data Wiclation inFED Max Hour 1.500 3,000 B4B 1200 48 0
Information from JIWAWTP Mass Balance range
. Setinpuls based on calculied data 105158 Ave 1,000 4@ 1000 170
088 Assumed value based on value calculated in 2006 Mass Balance Vislation nBOLD Max Hour 2000 30.000 3,000 13 900 50 15
range ‘genersl range
Primary Effluant
Calculated 3844 310
Assue peak hoisr Bow is the same as the (MGD) Q (MGD) 300 = Q (MGD) 00
flaw used for max day since 300 MGD is BOD (mglL) BOD (mgiL) a8 - BOD (mglL) 54
actually the design peak hour BOD (Ibid) BOD {ibid) 215,858 17000 BOD (Ibid) 13518
Preliminary Treatment TS5 (mglL) TS5 {mgil) a3 5,450,203 [Escondary Ciaribers. TS5 imglL) 20 [Disinfection 55 Effluent
%T5S Rem 1 TS5 (ibid) TSS (ibvd) 183,919 i# in service 24) TSS (ibid) 4,880 Vol (MG) 5.0
%BOD Rem ‘0.0%] lArea 236,448, Contact o—————* Caleulatet Ave of 1999-2003 Recorded Data
2030 SOR 1.270.1] 1,0600 I Time{rmin) Q (MGD) 3003
Q (MGD) 300 65,100 E Floor Load 234 =m0 BOD (mgiL) 54
BOD {mgiL) 103 lrs BOD (Ibid) 13618
BOD (i) 258,800 TSS (mglL) 2,0 ——h
1SS (mpil) 127 £ TSS (Ibid) 4.980
TSS (ioid) 316,600
TSS (Ibiday) 3,188 Calculated
BOD (biday) ] Q (MGE) 0.43 S5 RAS
BOD (mglL) 12,308 Underflow Orlg Sat Q (MGD} 8% ol
BOD (Ibfd) 4212 0 (MGD) nor% BOD [mglt) 4325
TSS (mgiL) 235750 BOD (mgh 532 521 BOD (Ibid) 3033.178 SSWAS Calculatod
% TSS (Ibid) 141,748 BOD (ibid) 304 e 755 (mgll) 7612 Q (MGD) 168
Calculated  Set Inputs Vol TS (magil 937 915 TSS (Ibid) 53318378 BUD (myiL) 4325
Q(MGD) o8l IDeE TSS (id) B (b 50.7068
BOD (mgL) 24 224 WAS to Thickening T5S (mgiL) 7812
0D (lbid) 1270 2T0 Original 1SS (lbid) 106844 320,800
TSS (mglL) 1538 1537 0 (MGD) 0.08 Yield {16 WAS/b 0,49 Value equal to Ave Day Yiekt
TSS (Ibid) 8715 ATS BOD (mgiL) 4,325 SA (days) 47
BOD (i) 3035
$5 Prim Sludge 71 ranfd T85 (mgil) 7612 » QICFD}
S5 WAS 53 ton'd TSS (ib/d) 5342 % Meth
Heat
Design 178,560 Ibid
£ludge From Digestion Agri-Life
0.016 Sludge to Digestion Grig DSD from Thickening % spiit-to Agri-Life Q (MGD) 0.185
20,700 Ong Q (MGD) 118 BOD (mgt  17.166.5
BOD (i) 2732 Q{MGD) 118 BOD {mgi) 57841 Q{MGD) 029 Ong B46% BOD (Ibid) 26,518
TSS (mgll. 36,500 BOD {mgiL) 10,898 BOD {ibid) 57,087 BOD (mglt| 17,1865 Cale TSS(mgl 70,513
TSS (ibid) 4,808 BOD (ibvd) 108,436 TS5 (mgiL) 23,758 BOD (lbéd} 41,052 TSS (b)) 108,827
TSS (mgiL) 37 95 [Anaerobic Digestion TSS (Ibid) 234,284 [Siuage Thickening TSS (mgiL)
Design 0.972 MGD TSS (Ibid) 373,980 Valume (MG) 152{%vs B08% TS Capture 97.0%|75S (bid) 168623 Tons 545
A% HRT (days) 12.8{TS5 check 15,000 BOD Capture 67,0%}
Load (IvSicf) 013
Design 31233 b TS VS Dest (mass) EB.5% Thickoning Feed Imm.m.i.mm
VS Dest (Vi) 547% i Orig Design 46 MGD
T5 Dest 37.4%) Q (MGD) 088 0 (MGD) 010
VS Dest(report)  508%) BOD (mgh) 57841 BOD [mg/L)
|B0D Dest 47.4%) BOD (Ibid) 42322 BOD Ibid) 145333
T55 imgiL) 23,758 {mgiLy
G (MGD) 074 % Sludge from WAS 1o JI TSS(big) 173838 TSS (ibid) 59,607
BOD(mgl 9977 950% Orig ITotal Tons 1 Filtrate Flow % of Feed  B3.4%
BOD (ibid) 61402 Design 268 O (MGD) 0.5
TSS(mgil 36800 BOD (mgiL) 258 > Filrate
TSS (i) 227427 BOD {lbid) 121 Q(MGD) (1]
[South Shore [South Shore TS5 (mgiL) 1,058 Q (MGD) 00117 BOD (mg/ll. 15238
Interplunt Skeige Interplant Sludge TS5 (1) 5215 BOD (mgiL) BOD (iid)  1,1408
& Pumging BOD (ki) 13,393 TSS(mglll 46751
% Shudge from Digestion to JI TSS (mgll) 573545 TSS (iid) 3,500
25.8% Changed so that % in BFP feed is appromately 20% TSS {ibfd) 55167
Total Tors 28 1326000 1bid TS
TS Capture 1%
] BOD Captwe  82.2%
SSWaAS Il S8050to.
@ (MGD) 160 @ (MGD) 0.31
BOD imgiL) 4325 BOD (mgiL) 57841
BOD (i) 57671 BOD (ib/d) 147156
TS5 (mglL) 7812 TSS (mgiL) 23754
TS5 (Ibid) 101502 TS5 (Ibid) 80,445
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Input from Revised 2020 Baselng Data as listed underTable 5C-8. Revised 2020 Baseline and Existing Dirta
Given % Removals, Captures, elc. based on 2003 Averages
Given design parameters

concentrations, # basins. etc from 2003 Mass Balance

Brimary influen Calculated Calculated Agratod Effiuant Secondary Etfluent diEfiyent  Calculated Ave af 1999-2003 Recorded Data
Q (MGO) 184 Q (MGD) 181 Q (MGD) 187 @ (MGD) 278 3%z Q (MGD) 181 Q(MGD) 174
BOD (mplL) a7 BOD (mglL) 32 BOD (mgL) 306 BOD (mgi) BOD (mgiL} 108 BOD (mgil) 108 EEEEEEGN
BOD (ibid) 722,818 Primary Clarifiers 800 (iid) 470,432 BOD (Ibid) 478,987 508500 [Aeration Basins BOD (d) [Secondary Clarifiors.  |BOD (i) 16348 BOD (b} 15,724
TSS (mgiL) 914 [# Basins B{TSS (mgiL) 279 TSS (mglL) 2 EP basins 20{TSS (mgiL) 2400 Ol EP 10]TSS (mgiL) 134 [Disinfection TS5 (mg/L) 14 eE
155 (i) 1,404,999 Area 160,850(TSS (Ibid) 421,500 TS5 (Ibd) a2 WP Basins. 12{TSS (i) 5534151 New EP 12{TSS (ibid) 20.267 TSS (Ibid) 18.496
i 3519 Vol 450 we 1 Vol (MG) Bs———————*
i Influent ¥ 2050 BOOKFT3 70.3] a5 SA (sf) 205,027 Contact 677
Q(MGD} e 85,100 MLSS 2400 SOR (gparsh) 615 1,000 Tiemermin)
BOD (mg/L) 431 MLSS Calc 24400 2400 Floot 188) 3
BOD (Ibid) 705,000 Mass (lbs ) 915,679
TSS (mgill) a7 EM 052 080
TSS (Ib/d) 1,446,000 JLBSD Calculated BOD Rem 96.6%
Q (MGD) 320 2,210 gem TSS Rem 95.3%]
BOD (mg/L) 0,508 Sec Rocvele
Screenings & Grit BOD (lod) 253,336 =GBT Filtrate + Washwatar YM
TS5 (ivday) 72,300 TSS (mplL) 36,900 Calculated  REVISED: St Inputs JIRAS O (MGD) 551 3824 gom
BOD (iday) 0 TSS (Ibid) 983,499 Q(MGD) 575 ST Q (MGD) 20 48.0% ol Q BOD (mgiL) 4,400 Washwater
BOD (mgiL) 136 8OO (mg/L) 4400 80O (/) 202,001 @ (MGD) 690
WAS to Thickening BOD (i 6505 85081 E508 BOD (i) 3200578 TS5 (mgll) 5946 800 (mgit) 1
Q (MGD) 551 TSS (mgil) 204 TSS (mall) 6.846 TS5 (Ibid) 319,042 BOD (ibid) 622
BOD (mg/L) 4400 TSS (Ibid, 9,775 T2 W& TS5 (ibid) 5,194,841 Yiald 0.68 Yiak value equal to Ave Day Yiek! T5S (mglL) 1
BOD (i) 202,091 SA (days} 28 TSS () m
Ut Prim Shudge 452 tonid T58 (mglt) 8,948
JIWAS 160 tonid 7SS (id) 318,042
-4 0.000
REVISED  GBT Washwaler . BOD (mg/L) o
|Orig. REVISED @ (MGD) 545 030 TWAS REVISED BOD (Ibvd) o BFP Feed Orig inal  Revised
G (MGD) 636 632 |4388gpm  BOD (mglL) 142 143 1 G (MGD) 0804 0899 TSS (mgll) 0 Q (MGD) 4805 . 0548 0338
BOD (mg'L) 4,365 4380 BOD (Ibid} 8478 6478 g BOD (mgll} 29841 30,002 TSS (bid) ] BOD (mgiL) 9524 14 - i
BOD (loid) 231,388 231,388 T58 (mg/L) 214 21 13[danes Istand |BOD (mya) 224801 224891 800 (big) 381684 286208 357,382 267,985
755 (mgiL) 6,888 6,869 TS5 [ibid) a741 9,889 34(Shidga Thickening TSS(mgil) 47,000  47,000|Equalization Basin TS5 (mgll) 19460 24427 Dewatering (BFP) TS5 (mgiL) 158,850 159,650 Drying
TSS (bid) 363,946 362,000 181 ton BO0 Cap 97 2%|TSS (ibin) 354205 362311 TSS (Invd) 780,264 479,981 % BOD Cap 83 5%| TSS (Ibid) 730,585 440,430 % Cap
Sokds Cap 97.3%| % TS Cap B3
GBT Design 725 MGD BFF Design 3.456 MGD Dryer Design 3,48 MGD 200
362,000 bfd TS 480,000 1bd TS 440,438 1b/d TS] LIMITED TO 200 TOND
Botween 25000 30,000 mgiL
¥ Total Dry solids
*  JPSDIoDED Design Capture Ba% Ornginal  Ravised
SSWAS 10 EB Calculated  Revised Calculated 368 226
Orig Values 'Revised, due to imits Orig Revised Q (MGD) 0.0820 0.0824 BFP Filtrate "
Q(MGD) 085 081 0 (MGD) 245 L] BOD (mgL) 9505 0505 Revised e
BOD (mg/lL) 4325 4325 BOD (mg/L) 4325 4,325 BOD (Ibid) 6.500 4047 @ (MGD) 4.26 202 Chatf  Original  Revised
800 (i) 0604 28278 BOO (Ibid) BEA78 44479 TSS {mgiL) 36500 36,800 BOO (maiL) 685 1,082 Tons ; 263
TS (mgll) 6,345 6,346 TSS (mgll) 6,345 8,345 TSS (Ibid) 25235 18203 BOD () 24302 18223 % Mois 600%  6.00%
TSS (Ibki} 44904 42058 TSS (Ibid) 129819 55281 Setiio keep BFP < max capacity but WAS [rom S5 as high as possibie % of BFP Fes 32% 4.00% Setat 4% TSS (mgiL) 1398 1815 Dry Salids an2 47
TSS (vd) 48,679 30,581
% split SSWAS 1o GBT  25.7% Original spiit based on average day 2003 conditions
307% Split changed based on GBT capacity
Jones Island [ Jones Island
Intarplant Sludge interplant Sludge Total WAS Thiough JIWWTP Biosolids Systams
Pumping Recekving 755  MGD 5508 Grig Revised
5244 gpm a (MGD) 1,37 016 10803 GPM
BOD (mgh) 5422 0082
T BOO (Ib/d) B1EM 11892
58 (mgh) _BITE 33005
Orig Values  Revised, due to limits TS5 (ibid) 271,005 43216
Q(MGD) 330 204 141999 GPM % of BFF Fa MT%  B.0% Reduced o maximize WAS 10 J| - Assumed %
BOD (mg/L) 4325
BOD {ibid) 118082 73757
TSS (mglL) B35 BE
TES (Ibfd) 174,723 108218

Q(MGD) 341 313 217598 GPM
BOD (mgiL) 9.505 9,505
BOD (Ibid) 248838 248390
TS5 (mg/L) 36.800 36,900
TS5 (Ibrd) 958264 964,205
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put feom Revised 2020 Baseline Data as ksted unds Table 5C-8. Revised 2020 Baselne and Existing Dat
Givan % Romeovals, Cagtures. eiz. based on 2003 data

Givan design

pasamatons.
Assumed concentrations. # basins, etc rom 2003 Mass Baance
-mwmsmmmmmm
Assumed GAT fhickenad sludge concentration fram 2005 data

from JIWWTR
[0 Setinputs based on calculated data
068 Assumed value based on value calculated in 2006 Mass Balance

Primary Efflvent Secondary Inflsent
Calculated Q (MGD) F S 30
Q(MGD) 220 QmaD) 218 Q(MGD) 220 [Aeration Basins |BoD imagiL - 0 (MGD) 218
BOD {mgiL) 207 8O0 imgi) 204 BOD 208 EF basing 14 6OD (2 = BOD {mgiL} 1z
BOD (1bid) 548,432/ BOD (ibid) 574 BOD (Ibid) 376733 442,400/ WP Basins 14 TS5 (mygil) 17000 BOD (Ibid) 2374
Prefiminary Treatment TS5 (mgiL) 55018 TSS (mgiL} 224 TES (mgl. 227 il (3] 35.0]TSS (i) 4183807 lasifiers TSS imgit) 62 B3 Effluent
1 TS5 ) 1,010,899 TS () 407878 TSS (it 415445 ; 2 11 sarvice 24| T5S (Ibi) 1217 Vol (MG) 5.0
0 Rern 0.0% on 238 ¢ Contact ny————* Calculatec Ave of 16992003 Recordod Cnti
35 Influet 2830 (2450 50/ a6 10500 Time{min] Q(Men) 2183
Q (MGD) 297 85,100 - |Floor Load 17.7) =0 BO0 (mglL) 132
BOD (mgh) 206 084 BOD (wid) 2373
BOD (o) 535,000 TSS (mgiL) LEER
TSS (mpll) 528 l TSS (i) 127
(ittt} 051,000
Screenings & Grit
TS5 (ibiday) 8510 Caleulated
BOO {itday) 183
11,459 Orig Favised  Setinputs G (MGD) 75 M IO
174,858 Q (MGD) 015 120 40600 a3
TSS{mgl) 38750 80D (mpit 513 s2q 515 BOD (i) 2718485 S5 WAS Caluilatod
Primary Recycle - Centrate & FP Filtraty ) 606,59 BOD (/) 627 6158 3000SHEE 7SS (mglL) 6,348 O (MGD) 348 241328 gom
wvisend vl TS8 mgi. 782 76523 56 TS5 3968671
Q (MGD) TSS (luid) 920 TS0 WA
BOD (mpiL} WAS to Thickening )
BOD (It Criginal _ Fisvised :
7SS (mall) Q(MGD) 017 143 [ 0,49 Vahie equal ta Ave Day Yiekd
TS5 (i) BOD {mgiy 4325 4325
BOD (i) 8267 4156
55 Prim 303 tonid TSS imgiL) 6,348 | BL34E(W Units 2| 0 (CFO)
£S5 WAS U2 tonid T5S (id) [ 75700 Area (12) 2.480f W Mot
L 0,15 Heat
Diesign 178:580 v %EODCap  90.0% Sorage Pump Design it 10200 gpm
(WTSCapl  9O.0%[TWAS Revmed Shudge From Digestion " ] 28 MGC
O (MGD) o027 0224 15542 GPM Sludge to Digestion Orig Revised % split 1o Agri-Life O (MGDY) o7E1 1475 Assisme same % spit
BOD (mgll 000 24800 Qg 457 519 Orig 3 Crig BOD (mpt 18,0833
BOD{bid) 5841 48434 O (MGD) 497 54222 a082 Q {MGD) 118  2280nmg B48% BOD(b/g) 102112 238;
TSS(mgl 36500 36500 BOD (mgiL) 10,308 224778 392888 BOD (mgL) 16,0833 104020 Calc TS5 (moi. 70513 70,5130
TSS(bi) 8276 BE130 BOD (1bi) 427,338 2172 3008 BOD (b)) 158074 380,564 TSS (b 447683 BETSR
88 (mgh) 37.847 085472 1427731 [Sludge Thickening TSS (m) '
Design 0.072 MGD: TS50 1573080 0% TS Capturs O7.0%|TSS (b 663034 1342979 Tons 238 4338
WS TTA% 15,000 BOD Capture 97.0%|
Design U123 i T VS Dest (mass) o8 9% Thickening Feed
VS Dest (VK} 54 T Revised . Revised 45 MaD
|75 Dest Iranl t2em Q (MGE) EL T 1,345 1 toniday
VS Dest(repart]  50.8%| ) BOD(mgi) 54222 9082 68 % salids
|00 Dest a7am| 184% BOD(bid) 162864 380976
‘REVISED TSS (mgiL) 2172 33,005 {mgiL.
amGD) A 3 % Siudge rom WAS 1o Ji TSS(WA) 714467 13845148 TSS (i) 45351 ATSM4T
BOD(mgt 9505 9548 95.0% UNLESS Processes af max desgn Orig Fovisad. Tatal Tons 123 o7 Fitrate Flow % of Feed  B8.4%
BOD (ibid) 245835 2483098 58.5% Then change Design 268 0 (MGD) 243 27
S8 36800 36800 340283 GPM 8O0 (mgA) 242 a9 = Eiltrate vised
T5S (bid) 058264 964208 8O0 (Bid) 4800 11432 [EECaks  Orip.  Ruvised 0 (MGD) 03, o7
[Baun Shore TE6uth Shore TSS (mgiL) 1080 1814 |2 (MGD) 00483 01 BOD (mgl) 14277 17223
Inesplant Shudge Mnserplant Sludge (TSS (i) 21434 415351 BOD (mgiL) L BOD (i) 43027 10260
» [Rocoiving (BOD (e 51569 120558 TSS(mgll) 46751 48TEY
% Sludge from Digestion o Ji TSS (mgl) 573545 TSS (i) 14384 27ET4
275% UNLESS .l Processes af max design TSS (LAl 230086 447,573
30% Then wark backwnrds from Ji Tatal Tons 115 132,600 0 ke
TSCaptwe  S41%
BOD Capture . 92.2%
S5 WAS to )| SS0S0
Q(MGD) 230 204 Q (MGD) 137 018
BOD (mghL) 4325 4325 BOD (mgiL) 54223
BOD (i) 119062 73757 BOD (Ibld) 618140 11,802
TSS (mpll} 8345 8,348 TSS (mglL) 23772 33,005
85 174723 108219 T55 (bid) 271,005 ang
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input from Revised 2020 Baseline Data as Ested underTabile 5C-8, Revised 2020 Baseling and Existing Data

Given % Removals, Caplures, etc. based on 2003 Averages.

Given design parameters

concentrations, # basins, ebc from 2003 Mass Balance

P Assumed concentrations from ave of 1598-2003 data
Information from JIWWTF Mass Balance
[ Setinpuls basad on calculated data
0.68 Assumed

walue based on value calculated in 2006 Mass Balance

[Prelimenary Treatment
%T5S Rem 5.0%
+ [%BOD Rem 0.0%|
Q (MGD) 122
BOD {mg/L) 367
BOD (ib/d) 374000
758 (mgil) 721 1
(ib/d) 735,000
Screenings & Grit
TS5S (Ibiday) 36,750
BOD (ibiday) o
Ji Prim Sludge 248 tond
JIWAS B4 ton/d

Wy
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PBrimary Effluont Secondary Influent
Calcutated Calculated Asrated Effivent Secondary Effiuent Ave of 1898-2003 Data
131 Q (MGD) 130 134 Q (MGD) 2 0 IMGD) 130 Q (MGD) 123
46 BOO (mgiL) 228 225 BOD {mgiL) BOD (mg/L) 70 BOD (mgiL) TelEs
379,357 [Primary Clanifiars BOD (1b/d) 246,582 250,807 508,500 Aeration Basins. BOD (bid) Clarifiars BOD (Ibid) 8,565 BOD (lb/d) B.140
542]# Basing BITSS (mgil) 105 104 EP basins 20/TS5 {mgiL) 2400 EP 10[TSS (mgiL) 0.4 [Disinfecion 155 (mgiL) 2.4 EA
703,388|Area 160,850|TSS (lb/d) 211,020 216,181 WP Basins 12(TSS (bid)  4416.373 New EP 12[TSS {Ibig) 10.160 TS5 (lbid) 9822
= 45.0 el " Vel (MG) 85/
2,050 f 85 SA (s) 205,027| Contact 242
85,100 = R (gpdist) 442 1,000 [ Time(min}
24400 Floor 15.0 34
‘080
JIPSD Calculated
Q (MGD) 160 1.111.08 gpm
BOD (mpiL) 9,950
BOD (Ibid) 132,775 + rJl
T58 (mgiL) 36,900 Calculated  Set Inputs JIRAS Q (MGD) 343
TSS (bi) 492378 uaﬁ% Q{MGD) a7 B5.0% of O BOD (mgiL) 4,400
128 BOD {mgiL) 4,400 BOD (Ibid) 125817 0 (MGD} 600
42z BOD (bid) 3,180,603 1s5( 5848 BOD (mgiL) 8
Q (MGD) 343 157 TSS (mgil} 5848 TSS (i) 167,212 80D (Ib/d) 455
BOD {mgiL) 4,400 5,163 [0S [81 TES (bid) 4,230,000 Yield 0,68 Yield value equal to Ave Day Yield TSS (mglL) g
BOD (mvd) 125817 SA (days) 54 TSS (Ib/d) 538
T5S (mgil) 5848
T5S (i) 167,212
@ th 0:000
GBT Washwater BOD {mgll) 0
GBT Feed 363 030 BOD (Ibid) 0 BEP Foed BFE Cakg  Original
Q(MGD) 411 285240 139 8 Q MGD) 0477 TSS (mgilL) 0 Q(MGD) 2825 196193 gpm Q (MGD) 0252 Milorganite
BOD {mgfL) 4,388 4208 20 BOD (mgll) 36,738 TSS (Ibid) ¥ ] BOD (mgiL} 10,004 80D (mglL) = Original
BOO {ibid) 150,303 1M 9 Jones 1sland BOD (lbid) 148,094 BOD (Ita) 2518 [BOD (ib) 230,784 Tons 159
T5S (mgil) 5,606 5,140 23 Sludge Thi [TSS (mgil) 47,000 Equalization Basin TSS (mgiL} 14,439 Dewatering (BFP) T3S (mglL) 158,550 Drying % Mois 6.0%
TS5 (ibid) 192.040 9 BOD Cap 97.2%|TSS (bid) 186.900 TS (bid) 40217 % BOD Cap S7.9%|TSS (Ibid) 335575 % Cap BE.O% Dry Salids 149
Solids Cap 97.3% % TE Cap 98.8%, =
GBT Design 735 BFP Design 3,456 MGD Dryer Design 348 MGD Design 200
362,000 480,000 i TS 445438 d TS| LIMITED TO 200 TOND
Between | 25000 30,000 mglL
.T Total Dry solids
Design Caplure 94% Calculated 186
SSWAStoER Calculated
Orig Values Orig Q (MGD) 0.0442 BEP Filtrate L
Q (MGD) 088 Q (MGD) 186 BOD {mgiL) 2,950
BOD (mgfL) 4,325 BOD (mgiL) 4,325 BOD (ibid) 3688 Q(MGD) 257 Chatl
BOD (wid) 24,485 BOD (iid) 70,788 TS5 (mgil) 36,900 BOD (mgiL) 230 Tons. 196
TSS (mgil) 4,388 TSS (mgiL) 4,385 TS5 (id) 13,602 BOD (Wid) 4534 % Mais 8.00%
TSS (b/d) 24,828 TSS (ibid) 71,780 % of BFP Fer 4.00% Limd fo 4% TSS (mafl) 216 Diy Solids 185
TSS (V) 4842
% spht 55 WAS to GBT 25.7% Onginal split based on average day 2003 conditions
Jones Iskand Jones Istand Total WAS Through JIWWTP Biosalids Systems
lant Sludge Sludge
Fumping Receiving
Q (MGD) 034 23727 GPM
BOO (mgiL) 5.323
BOD (/d) (15187
158 (mgiL) 23,841
SSWAS TSS (ibid) 67,634
Q(MGD) 284 183425 GPM % of BFP Fer 20.0% Limit to 20%
BOD (mgiL) 4325
BOD (wvd) 95274
TS8 (mgiL) 4388
TSS (nid) 96,808
JIPS0 to 85
Calculated
Q (MGD) 156 1,080.38 GEM
BOD (mgiL) 8,950
BOD (id) 128107
TSS fmgil) 36,900
TSS (vd) 478,778
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Ingut from Revised 2020 Basokna Data as listed und: Table 5C-B. Revised 2020 Baseling and Existing Dl
Removals,

L0 Setinputs based on calculated data
0.68

Assurned value based on value calculated in 2006 Mass Balance:

, Captures, elc. based on 2003 data

rations, ¥ basing, etc kom 2003 Mass Balance
Assumned concenititions from ave af 1999-2003 data
Informaton from JIWAWTI Mass Batance

Information fro m South Shome Mass Batance

Erimary Efftuant
Calcutatod 2230 310 Secondary Effluent
140 QMED) 138 - Q (MeD) 138
245 BOD mgiL) 168 - BOD (mgi) 108
287 026[Primary Ciariiers. 800 (Ibvd) 185179 17000 8OO bk} 12296
[Preliminary Treatment s01|e 16| TSS (mgiL) 205 3,161,620 Clarihers 185 (mpll) 55 [Ciwintection 55 Elfiuent
TSS Ram 1 585.992|Area 321 60| 1SS (Ioid) 28312 # in sarvice 24 55 (Ibk) 5434 Vol (MG) 0]
%800 Rem Weir Longth 29,824 Aren 236,448 Contact 517 Calculatec Ave of 1689-2003 Recorded Dato
S8 Influent SOR a7l S0R s580.4] 1,050.0 Time{min) Q (MGD) 1394
O (MGO) 138 WLR 4709 65100 Fior Load 134 20 BOD (mgiL) 106 Es
80D (mgiL) 246 %TSS Rem 80| BOD (i) 12.206
BOD {lbd) 284,000 %BOD Rem TS5 (mg'L) i 7]
TS5 (mgiL) 4n TSS ibd) 6434
TS8 (Inid) 570,000
Screenings & Grit
TS5 (iday) Calculated
BOD (iniday) Q (MGD) 1.00 SERAS
BOD (mgll) 10386 Sot Inpuits Q (MGD) 8 600% of 0
BOD (i) 91,849 QMED) 0.00 ITRoN BOD (mgi) 4325
[TSS (mlL) 29,750 BOD (mgt  MDIVID!  NONVIDY BOD {ibd) 3.016,325 55 WAS Calculated
TSS () 352105 BOD (Ibid) Ll TSS (mpit) 4,385 268
vl TSS (mgll SDIVIDI  #DIVIYY TSS (Inid) 3058577 BOD (mgiL) €325
Q (MGD) TSS (Ibid) 0 80D (Ibid) 852738
BOD (mgiL) WAS to Thickening TSS imgiL) 4386
BOD (ibid) Original TES (ibid) 320800
155 (mglL) Me0) .00 I iekd (I WASE 0,45 Ve equal 1o Ave Day Yiekd
TS5 (i) BOD(mpl) DIV | ; 54 (days) 54
BOD (bdd) @ DAFT Digester Gas
§5 Prim Sludge 176 tond TSS (mplL) 4388 & Units 2 Q (CFD)
SSWAS 48 torid TSS (i) ] Area (fZ) 2480 % Meth
Loading 0.00] Hest
Design 178,560 Ibid 4BO0 Cay  00.0%
TS Capt Sludge From Digestion Storage Pump Design ke
% 0,000 Siudge to Digrstion Orig DSD from Thickening % npiit 1 Agri-Lite QMGE) 0482
BOD (mgh #4090 Orig Q(MED) 262 Orig Orig BOD (mglt 157426
BOD (ki) [ Q[MGD) 262 1BIB1Sgpm BOD (mgiL) 53727 QMG 075 ong B48% 8O0 (bid) 63321
TSS mgl. 36,500 BOO (mgiL) 10,118 BOD (Ibid) 118.223 BOD (mgiL) 157426 Calc TES(mgL 70,513
TSS (i) ] BOD (i) 22095 T55 (mgiL) 23841 BOD (ibid) 98,023 TSS (bid) 283,821
TS5 (mgll) 38,056 [Anaerobic Digestion TSS (i) 520,571 [Bludge Thickening __|755 (mai) (10813
Design 0.972 MGD TSS (i) 510,972 Valume (MG) 15.2|%vs BOA% TS Caphure AT 0%{TSS (Ibid) 438,057 Tons 1418
WS TT4% 643311 IbYVSK HRT (days) 5.8/T5S chack 15,000 BOD Captre B7.0%
Loa 01
Design 12 W TS VS Dest (mass) a9, Thickening Feed RS0 1o Plate & Framy Presy
54 Orig Ong Dewign 48 MGD
37 Q(MGD) 238 0 (MGO) 026 1.345.1 toniday
50. BOO(mgl) 53227 158088 gpm BOD {mg/L} -8 % salids
; BOD (Ibvd) 101086 BOD (i) 34,7028
TSS (mgiL) 23841 TS5 (mpll) 705130
QMG 158 % Studge from WAS 10 )t TSS (i) 452838 ITSS (nid) 185,437
BOD {mgt 100.0% Change 1o maxmize unft ROCOES COPaCites Orig Total Tons T Filtrates Flow % of Feed  B8.4%
BOD (ki) 129,107 Design 288 0 (MGO) 153
g‘ﬁ 478,776 g E::u 3 g o Q (MGD) L]
(b | 478,77 J ! |ERCake ng :
[South Share T5outh Shore TSS (mgiL 1,084 0 (MGD) 00308 BOD(mgll. 13074
intarpiant Shudge Interplant Skidge ITSS (Ibid) 13578 BOO (mg/L) BOD (bi) 27238
» |Recsiving Pumping BOD (i) 31.979 TES (mgl; 45751
% Slidge from Digeston to Ji TSS{mpL) 573545 TSS () an3
131% TS5 (i) 146,324 132,600,0 Ibid
Total Tons 73
TS Capture S4.1%
BOO Copture.  922%
Orig
amGo) 264 Q(MGD) 034
BOD (mgll) 4325 BOD {mgiL) 5327
BOD (k) 95274 BOD (Ibvd) 15,1671
TSS (mgiL) 4388 T55 imgiL) 23841
TSS (Ibfd) 96.608 TSS (ibid) 67.034
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Input from Revised 2020 Baseline Data as listed under Table 5C-8. Revised 2020 Baseline and Existing Data
Given % Removals, Caplures, eic. based on 2003 Averages

| Given design parameters
Assumed concentrations., # basins. eic from 2003 Mass Balance
i concantrations from ave of 19992003 data
Information from SSWWTP
S0 information from JVWWTP Mass Balance
068 Assumed value basad on value calculated in 2006 Mass Balance
[ i Treatmant
%TSS Rem 0%
# |%BOD R 0%
Jlinfluent
Q(MGD) 114
BOD (mgiL) 349
BOD (bid) 331,000
TS5 imgiL) 554
TS5 (lbid) 526.000
TSS (ibiday]
BOD (ibiday)
JI Prim Sludge: 178 tonid
JIWAS 74 tonid

Wy
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Calculated
115
12.285
117.555

36.500
352,810

Q (MGD)
BOD

BOD (1bid)
TS5 (mglL)
TSS (lbid)

796.13 gom

318

115,992
5616
148,044

JIRAS
Q(MGD)
80D (mglL)
BOD (Ibid)
58 (maiL)
55 (Ibid)

GET Feed
Q (MGD)
BOD (mgiL}
BOD (Ibid)
TSS (mghL)
TSS (lbid)

Solids Cop

JIEMugnt  Calculatod Ave of 1999-2003 Recorded Data

55 WAS to GBT

@ (MGD)
80D (mgiL}
BOD (Ibid)
TSS (mgll)
1SS (Ibid)

% split 5 WAS 10 GBT

Jones Isiond

Sludge
Receiving

25.7% Oniginal split based on average day 2003 conditions
Total WAS Through JVWTP Biasolids Systems

T70.16 GPM

Q(MGD) Q {MGD) 115
BOD (mgi.) BOD (mgiL) 7.5
ia BOD (Ib/d) BOD (Ibid) 7183
10[T5S (moiLy [Disinfection |7S8 (moiL) 72—
12(T55 (bid)  |vs8 (b 6,904
Vol (MG) 85|
295,027} - Contact 1008
1,000 Time{min)
b
(+] 18
BOD {mgiLj 4400
BOD {ibid) 15882 Q (MGD) 850
TS5 {mgiL) 5816 BOD (mgiL} s
TSS (indd) 148,044 BOD (Ibid) 431
Yield 088 Yield value equal to Ave Day Yield 155 (mgiL) 7
SA (days) 81 TSS (Ibid) a4
0.000
']
(] BFP Cake  Original
0 2405 1,869.84 gpm 0 {MGDj 0213
o 10,631 BOD (mgiL} ~ Criginal
213183 BOD (Ibid) 208,731 Tons 134
14,333 Dewatering (BFP) TSS (mgiL) 158650 Drying %% Mols 60%
267,430 % BOD Cap 57.8%|TSS (Ibig) 263,508 % Cap B9.0%| Dy Solids 126
% TS Cap 98 6%| ——
3456 MGD Dryer Design 348 MGD Design 200
480,000 Ibid TS 449,438 1bid TS LIMITED TO 200 TOND
Batween 25000 30,000 myi. |
Total Dry solids
Design Capture B4% Calculated 142
Caleulated
a 00374 BEE Filtrate + :
BOD jmgiL) 12205
BOD (ibid) 3,835 a Meo} z18 Chatt
TSS {mgil) 36,900 BOD (mgiL) 244 Tons 1686
TS5 (i) 11,510 BOD {ibid) 4462 % Mois E.00%
% of BFP Fe. 4.00% Limit to 4% T8S (mgil) 215 Dry Salids 156
TSS (id) ae22
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Ingut from Revised 2020 Basokna Data as listed und: Table 5C-B. Revised 2020 Baseling and Existing Dl
Removals,

Given %
Given design pararmetors.
Assumad

, Captures, elc. based on 2003 data

rafions, & hasing, et kom 2003 Mass Balance

concentr
Assurned concentrations from ave of 1
Assumed GBT ]

Erimary Efftuant Sacondary Inflyent
Calcutatod Caloutated 1998 310
18 QMED) 18 QMED) 18 [Aeration Basins ]800 (maiL) - Q (MeD) 18
22 BOD mgiL) 154 BOD fmght 154 EP basing 14 BOO (tostr) - BOD (gl a7
222 422[Primary Clarifiers 800 (Ibvd) 151.247 BOD (Ibid) 151,247 442.400(WP Basins 14 TS5 (mgiL) 17000 800 (i) 0528
[Preliminary Treatment 136(8 Basins 18} TS {mgil) 139 TES (mglL 129 Vol (M) 50|78 (k) 2833428 Clarihers 1SS (mplL) 37 [Ciwintection 55 Elfiuent
TSS Ram 1 230872{Area 321 660) 1SS (Ioid) 138,854 TSS (ibid) 135,864 Al & in service 55 (Ibk) 3868 Vol (MG) 0]
%800 Rem Weir Length 29,824 Aren 238,448 Contact 812 Calculatec Ave of 1689-2003 Recorded Dato
88 Influent SOR Wl [s0R 4a7.2] 1,050.0 Time{min) O (MGD) 178
O (MGO) 17 'WLR 39621 65,100 Fior Load 12,0 20 BOD (mgiL) LR T
BOD (mgiL) 225 %TSS Rem B0.0%| BOD (i) 0529
BOD {lbd) %BOD Rem z TS5 (mg'L) 2 7 s
TS5 (mgiL) 8 TSS ibd) 3088
TS (nfe)
Screenings & Grit
TS5 (iday) Calculated
BOD (iniday) Q (MGD) 0,60 SERAS
BOO(mgll) 14281 Sot Inpuits Q (MGD) T00% of 0
{ibict) TIATS QMGD) o000 BOD (mgiL)
TSS (mgiL) 20,750 BOD (mgl  #ONVA  #ORVIY BOD (ibid) S5 WAS Calculated
TSS (ibld) 108,523 BOD (Ibid) Ll TSS (mgit) 224
vl TSS (mgll SDIVIDI  #DIVIYY TSS (Inid) BOD (mgiL) €325
Q (MGD) TSS (Ibid) 0 80D (i) 806504
BOD WAS to Thickening TSS (mglL) 4014
BOD (ibid) Original TES (ibid) 74883 320800
TES (moil) aMeo) 0.00 I iekd (I WASIE 0,49 Value equal 1o Ave Day Yiekd
TS5 (i) BOD(mpl) DIV | ; 54 (days) 68
BOD (Réd) (] [DAFT Digester Gas
§5 Prim Sludge 98 tord TSS (mplL) 4014 & Units 2 Q (CFD)
S5 WAS 37 tonid TSS (ibd) ] Area (h2) 2,480 % Meth
Loading 0.00] Hest
Design 178,560 Ibid 4BO0 Cay  00.0%
TS Capt N_NIM Sludge From Digestion Storage Pump Design ke 1.620.0 gon
1 0 (MGDY) 0.000 Siudge to Digrstion Orig DSD from Thickening % npiit 1 Agri-Lite QMGE) 0,209 28 MGD
BOD (mplt #0001 Orig Q(MaD) 17 Orig Orig 800 (mght  20.278.3
BOD (ki) [ O [MGD) 71 118602 gpm 8O0 (mgit) 88279 QMG 045 B48% 8O0 (Ibid) 50579
TSS mgl. 36,500 BOO (mgiL) 12,9681 BOD (Ibid) 97,255 BOD(mgl) 202783 Caie TES(mgL 70,513
TSS (i) ] BOD (i) 184,895 T55 (mgiL) 1742 BOD (ibid) 78,209 TSS (bid) 175878
58 (mll) 7898 [Anasrobic Digestion 78S (Ibid) 338,178 [Sludge Thickening | 7SS (mgiL)
Desgn 0.872 MGD TS5 (i) 518,824 Valume (MG) 15.2|%VS B0.E% TS Caphure GT.0%(TSS (Ibfd) 272267 Tons &9
" TT4% 41784 bYVSE (HAT {days) 89|T5S chack 15,000 BOD Capturs 97,
Loa 01
Design 12 W TS VS Dest (mass) L2 Thickening Feed RS0 1o Plate & Framy Presy
54 Orig Ong Dewign 48 MGD
374 Q(MGD) 1.42 G (MGD) 018 1.345.1 toniday
50. BOD(mpl) 68279 884 .40 gpm BOD {mg/L} 6-8 % salios
; BOD (lbvd) 80,721 BOD (i) 27,7198
TSS (mgiL) 23742 TS5 (mpll) 705130
QMG 51 % Shudge from WAS 1o )1 TSS () 280,888 ITSS (nid) 95,389
BOD (mgt 12,265 100.0% Change 1o maximize unit pIOCESS capacites Total Tons L Filrate Flow % of Feea  BA4%
BOD (vd) 193,720 Design 268 Q (MGD) 0es
g‘ﬁ 341,301 g E::u 2 3 o Q(MGD) o
(i) | 3412 h 3 ’E;B!l g 14
[South Share T5outh Shore TSS (mgiL 1,058 0 (MGD) 0o BOD(mgl.  1.800.0
intarpiant Shudge Interplant Skidge ITSS (Ibid) 8421 BOO (mg/L) BOD (i) 21758
¢ [Roceiag BOD (Rid) 25,544 TES (mph; 48751
% Sludge from Digeston to J TSS{mpll 573545 TSS (id) 5851
170% TS5 (i) 0738 132,600,0 Ibid
Total Tons 45
TS Captute S4.1%
BOO Copture.  922%
Orig
QMsD) 224 a 02
BOD (mgll) 4325 BOD {mgiL) 68270
BOD (k) 80,560 BOD fibid) 16,5333
TSS (mgiL) 4014 TS5 fmgiL) 23742
TSS (Ibfd) 74,861 TSS (ibid) 57.490
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Revised 2020 Baseline Flows & Loads

JIWWTP

SSWWTP

Average Day Maximum Day Maximum Week

Maximum Month

Average Day

Maximum Day

Maximum Week

Maximum Month

Flow (MGD) 98.8 360 NA NA 115.7 300 NA
BOD (Ib/d) 232,000 705,000 374,000 331,000 171,000 535,000 220,000
TSS (Ib/d) 220,000 1,446,000 735,000 526,000 223,000 951,000 320,000

NA - Not applicable
Source: Data from Appendix 5A, Future Condition Flow and Wasteload Analysis

Maximum Flows, Maximum Wasteloads

ISSUE: When WWTPs are at maximum flows, loads are less than maximum wasteloads. Conversely, when WWTPs are at maximum loads, flows are less than maximum

flows.
Mass Flow/Load Determination — Revised 2020 Baseline Conditions
JIWWTP SSWWTP
Total %, Maximum Total %, Maximum
Values compared to Values compared to
Average Day Average Day Maximum Values Average Day Average Day Maximum Values
Maximum Day Flow
Flow (MGD) NA NA 360 NA NA 300
BOD (Ib/d) 232,000 110.3% 256,000 171,000 151.3% 258,800
TSS (Ib/d) 220,000 188.7% 415,200 223,000 142.0% 316,600
Maximum Day Wasteloads
Flow (MGD) 99 177.8% 176 116 187.5% 217
BOD (Ib/d) NA NA 705,000 NA NA 535,000
TSS (Ib/d) NA NA 1,446,000 NA NA 951,000
Maximum Week Wasteloads
Flow (MGD) 99 123.7% 122 116 119.9% 139
BOD (Ib/d) NA NA 374,000 NA NA 284,000
TSS (Ib/d) NA NA 735,000 NA NA 570,000
Maximum Month Wasteloads
Flow (MGD) 99 115.2% 114 116 101.2% 117
BOD (Ib/d) NA NA 331,000 NA NA 220,000
TSS (Ib/d) NA NA 526,000 NA NA 320,000

Source: Analysis found in Table 5A-7, Existing Condition Maximum Flow and Load Analysis under Appendix 5A, Future Condition Flow and Wasteload Analysis
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Effluent Parameter Data

Measured effluent parameter data was used to compare projected effluent concentrations in each of the mass balances presented in this appendix.

JIWWTP SSWWTP
Monthly BOD Monthly TSS Monthly TP Fecal Coliform Monthly BOD Monthly TSS Monthly TP Fecal Coliform
Year mg/L mg/L mg/L No./100 mL mg/L mg/L mg/L No./100 mL
Contract 15 15 0.5 100 15 15 0.5 100
Permit 30 30 1 400 30 30 1 400
1999 9 " 0.31 18 6 7 0.64 19
2000 9 11 0.37 45 8 8 0.72 31
2001 9.3 9.1 04 37 8 9 0.67 31
2002 9.9 9 0.42 39 11 8 0.76 42
2003 9.4 6.8 0.36 44 8.6 5.5 0.63 32
Average 9.32 9.38 0.372 36.6 8.32 7.5 0.684 31

Source: MMSD, Contract Compliance Office Annual Summary (1998-2003)

Gravity Belt Thickener (GBT) Analysis

GBT Feed Thickened Digested Sludge GBT Filtrate
Q TSS BOD Q TSS BOD Q TSS BOD
MGD Ib Ib MGD b b MGD b Ib
June 0.18 36040 19509 0.05 34958 18924 0.13 1081 585
July 0.23 48160 31047 0.07 46715 30115 0.16 1445 931
August 0.52 107949 73547 0.17 104711 71341 0.35 3238 2206
September 0.4 79358 26944 0.12 76978 26135 0.29 2381 808
October 0.4 79358 26944 0.12 76978 26135 0.29 2381 808
November 0.46 94589 51778 0.15 91751 50224 0.31 2838 1553
December 0.4 82541 44518 0.18 80065 43182 0.22 2476 1336
Average (not Oct.) 0.37 74,773 41,224 0.12 72,530 39,987 0.24 2,243 1,237
GBT Capacity: 230 to 250 gpm range, 300 gpm max
0.33 MGD 0.36 MGD 043 MGD

NOTES:
1) Made the assumption that all sludge to be thickened sent to GBT, though centrifuges still available, since average < max capacity
2) Oct appears wrong - same as Sept, though primary sludge dry (PSD) values in 2005 UWS Monthly Report Mass Balance from JIWWTP were different - so excluded data

Source: 2005 UWS Monthly Reports Mass Balances, GBT installed May 2005 so only used last six months of data for 2005
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GBT Analysis (continued)

Based on this data,

TSS Capture %: 97.0%
BOD Capture %: 97.0%
Thickened Solids Concentration (mg/L): 70,513

Agri-Life® Application

Agri-Life® Filter Cake
Land Applied (Dry Land Applied (Dry
Land Applied (MG) Tons) Acreage Utilized Minergy1 (Dry Tons) Tons) Landfill (Dry Tons)
1999 20.1 8,186 2,255 2,797 0 0
2000 16.7 5,774 1,64 1,713 0 0
2001 12.2 4,241 1,134 0 1,540 0
2002 16.6 5,729 1,670 0 455 0
2003 11.1 4,503 1,476 0 1,563 0
Avg. 15.3 5,687 1,634 902 712 0
Avg. Day 0.04 15.6 4.5 2.5 1.9 0.0

NOTE:
1) WE Energies' Lightweight Aggregate Program

Source: Data from MMSD, Contract Compliance Office Annual Report (1999-2003) and input from MMSD personnel.
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2006 Prediction Revised 2020 Baseline Projections
Comparison Maximum Day Maximum Week Maximum Month
(Average Day) Average Day Maximum Day Flow Wasteloads Wasteloads Wasteloads
Treatment Plant Influent JIWWTP SSWWTP| JIWWTP SSWWTP| JIWWTP SSWWTP| JIWWTP SSWWTP| JIWWTP SSWWTP| JIWWTP SSWWTP
Flow (MGD) 82 89 99 116 360 300 176 217 122 139 114 117
BOD (Ib/day) 193,000 163,000f 232,000 171,000f 256,000 258,800 705,000 535,000, 374,000 284,000f 331,000 220,000
TSS (Ib/day) 186,000 179,000f 220,000 223,000f 415200 316,600| 1,446,000 951,000f 735000 570,000f 526,000 320,000
From Liquid Treatment
Primary Sludge (Ib TSS/day) 72,002 64,825 148,392 136,493| 239,551 141,746 983,499 606,539 492,379 352,195 352,810 198,523
WAS (Ib TSS/day) 106,546 65,049 103,627 58,106/ 131,825 106,844 319,042 183,919 167,212 96,608| 148,044 74,863
Biosolids Program Influent
Raw Primary (Ib TSS/day) 8,917 0 8,186 0 12,064 0 19,203 0 13,602 0 11,510 0
Digested Sludge (Ib TSS/day) [NA 74,952 NA 174,979 NA 234322 NA 1,427,731 NA 520,571 NA 338,178
Raw WAS (Ib TSS/day) 106,546 61,797 103,627 55,2001 131,825 101,502 319,042 108,219 167,212 96,608| 148,044 74,863
Total 126 171 240 937 399 286
46,029 62,414 87,548 342,041 145,634 104,499

Biosolids Product (tonlyr)
Agrilife Liquid 4,611 15,327 NA NA NA NA
Agrilife Cake 2,379 7.908 NA NA NA NA
Total Agrilife Products 6,990 23,235 NA NA NA NA
Milorganite 34,923 32,812 NA NA NA NA
Off-Spec Product 0 0 NA NA NA NA
Chaff 2,629 4,055 NA NA NA NA
Total Dried Product 37,552 36,867 NA NA NA NA
Total Biosolids > 44,542 60,102

The difference between the v

Biosolids Program Influent 2006 condition comparison developed in 2006 Mass Balance, provided in 2020 Facilites Plan project files.

and the total biosolids is a

result of recycle flows back

to treatment plant (thickening

and dewatering)

TABLE 5C-9

SUMMATION OF TOTAL

BIOSOLIDS PROJECTIONS
2020 TREATMENT REPORT
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2020 Facilities Plan Treatment Report

APPENDIX 5D

REVISED 2020 BASELINE CONDITION UNIT PROCESS CALCULATIONS
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JIWWTP

S lary Plant Capacity (w/Storage) No. of Times Capacity No. of Times Capacity
DATE MGD < 300 MGD <330 MGD
1-Jan
2-Jan
3-Jan 665
4-Jan 630
5-Jan 812
6-Jan 59
7-Jan 622
B-Jan 647
J-Jan 511
10-Jan 494
11-Jan 523
12-Jan 808
13-Jan 924
14-Jan 459
15-Jan 437
16-Jan 505
17-Jan 472
18-Jan 439
19-Jan 373
20-Jan 338
21-Jan 486
22-Jan 512
23-Jan 495
24-Jan 707
25-Jan 712
26-Jan 577
27-Jan 437
28-Jan 461
29-Jan 47
30-Jan 47
31-Jan 48
-Feb 476
2-Feb 402
-Feb 434
4-F 86
-F 46
6-Feb 98
7-Feb 401
8-Feb 324 1
9-Feb 307 1
10-Feb 253 1
11-Feb 262 1
12-Feb 234 1
13-Feb 335
14-Feb 460
15-Feb 73
16-Feb 349
17-Feb 287 1
B-Feb 234 1
19-Feb 208 1
20-Feb 289 1
21-Feb 359
22-Feb 396
3-Feb 362
4-Feb 60
25-Feb 2 1
26-Feb 26 1
27-Feb 280 1
28-Feb 417
1-Mar 493
2-Mar 550
3-Mar 590
4-Mar 527
5-Mar 439
G-Mar 530
7-Mar 541
8-Mar 464
9-Mar 454
10-Mar 469
11-Mar 453
2-Mar 423
-Mar 444
14-Mar 383
15-Mar 38
16-Mar 388
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JIWWTP

S lary Plant Capacity (w/Storage) No. of Times Capacity No. of Times Capacity
DATE MGD < 300 MGD <330 MGD
17-Mar 388
18-Mar 427
19-Mar 416
20-Mar 333
21-Mar 351
22-Mar 309 1
23-Mar 255 1
24-Mar 283
25-Mar 242
26-Mar 329 1
27-Mar 324 1
28-Mar 406
29-Mar 427
30-Mar 512
31-Mar 454
1-Apr 608
2-Apr 335
3-Apr 478
4-Apr 589
5-Apr 687
6-Apr 630
7-Apr 463
B-Apr 486
3-Apr 529
10-Apr 459
11-Apr 470
12-Apr 460
13-Apr 507
14-Apr 545
15-Apr 322 1
16-Apr 272 1
17-Apr 143
18-Apr 145
19-Apr 145
20-Apr 306 1
21-Apr 198 1
2-Apr 275 1
3-Apr 286 1
Ap 522
25-Apr 738
26-Apr 916
27-Apr 1109
28-Apr 1171
29-Apr 992
30-Apr 969
1-May 3
2-May 2
3-May 0.
4-May 700
-May 800
6-May 717
7-May 360
8-May
-May 435
10-May 423
11-May 527
12-May 529
13-May 480
14-May 391
15-May 403
16-May 526
17-May 63
18-May 61
19-May 63
20-May 427
21-May 360
22-May 383
23-May 471
24-May 513
25-May 385
26-May 370
27-May 256 1
28-May 247 1
29-May 360
30-May 428
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JIWWTP

S lary Plant Capacity (w/Storage) No. of Times Capacity No. of Times Capacity
DATE MGD < 300 MGD < 330 MGD
31-May 353
1-Jun 352
-Jun. 565
3-Jun_ 537
4-Jun 595
.Jﬂ 372
-Jun 457
~Jun 452
B-Jun 8 1
3-Jun 64
_10-Jun 229 1
11-Jun 248 1.
12-Jun 10 1
13-Jun 520
14-Jun 650
! ‘(HIII"I 752
16-Jun 935
A7-Jun 805
18-Jun 7
19-Jun 79:
20-Jun 91
21-Jun 1031
22-Jun 957
23-Jun 1058
24-Jun 1115
25-Jun 852
26-Jun 815
27-Jun 844
28-Jun 961
29-Jun 871
30-Jun 684
1-Jul 787
2-Jul 777
3-Jul 809
4-Jul 171
5-Jul 747
6-Jul 956
7-Jul 99
B-Jul 881
3-Jul 19T
10-Jul 931
11-Jul 1508
12-Jul 1447
13-Jul 226
14-Jul 1157
15-Jul 858
16-Jul 769
17-Jul 700
18-Jul 685
19-Jul 668
20-Jul 928
21-Jul 942
22-Jul 230 1
23-Jul 270 1
24-Jul 407
25-Jul 584
26-Jul 871
27-Jul 955
28-Jul 1294
29-Jul 1256
30-Jul 1133
31-Jul 1158
-Aug 1074
-Aug 1074
-Aug 1102
4-Aug 699
5-Aug 638
6-Aug 84
7-Aug 35
B-Aug 791
9-Aug 846
10-Aug 846
11-Aug 568
12-Aug 525
13-Aug 675
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JIWWTP

S lary Plant Capacity (w/Storage) No. of Times Capacity No. of Times Capacity
DATE MGD < 300 MGD <330 MGD
14-Aug 526
15-Aug 790
16-Aug 1003
17-Aug 856
18-Aug 961
19-Aug 546
20-Aug 272
21-Aug 185
22-Aug 110 1
23-Aug 182 1
24-Aug 158 1
25-Aug 203 .
26-Aug 387
27-Aug 392
28-Aug 443
29-Aug 418
30-Aug 69
31-Aug 321 1
1-Sep 37
2-Sep 476
3-Sep 535
4-Sep 675
5-Sep 690
6-Sep 1490
7-Sep 1691
8-Sep 1379
- .
11-Sep 1541
12-Sep 1579
3-Sep 1584
14-Sep 1777
15-Sep 1757
16-Sep 1326
17-Sep 1487
18-Sep 1392
19-Sep 1399
20-Sep 1432
21-Sep 1382
22-Sep 997
23-Sep 1055
24-Sep 1401
25-Sep 997
26-Sep 990
27-Sep 851
28-Sep 888
29-Sep 648
30-Sep 795
1-Oct 973
2-Oct 818
3-Oct 890
4-Oct 913
-Oct 1029
-Oct 882
-Oct 958
8-Oct 105!
9-Oct 1142
10-Oct 1156
11-Oct 1336
12-Oct 1392
13-Oct 1223
14-Oct 1123
15-Oct 1181
16-Oct 1485
17-Oct 1943
18-Oct 1882
19-Oct 1831
20-Oct 1694
21-Oct 1820
22-Oct 1582
23-Oct 1260
24-Oct 1133
25-Oct 1189
26-Oct 1508
27-Oct 1460
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JIWWTP

Secondary Plant Capacity (w/Storage) No. of Times Capacity No. of Times Capacity
DATE MGD < 300 MGD < 330 MGD
28-Oct 1620
29-Oct 1620
30-Oct 1620
31-Oct 1620
1-Nov 1620
2-Nov 1180
3-Nov 1108
4-Nov 1036
-Nov 943
-Nov 786
T-Nov 540
B-Nov 1234
3-Nov 1196
10-Nov 881
11-Nov 940
12-Nov 732
13-Nov 585
14-Nov 611
15-Nov 598
16-Nov 495
17-Nov 325 1
18-Nov 342
19-Nov 302 1
20-Nov 299 1
-Nov 320 1
22-Nov 362
23-Nov 429
24-Nov 472
25-Nov 399
26-Nov 405
27-Nov 464
28-Nov 468
29-Nov 445
30-Nov 494
1-Dec 489
2-Dec 441
3-Dec 504
4-Dec 467
-Dec 623
-Dec 764
-Dec 1050
3-Dec 853
)-Dec 667
10-Dec 651
11-Dec 500
12-Dec 511
13-Dec 521
14-Dec 509
15-Dec 475
16-Dec 441
17-Dec 370
18-Dec 357
19-Dec 440
20-Dec 378
21-Dec 450
22-Dec 402
23-Dec 466
24-Dec 431
25-Dec 427
26-Dec 442
27-Dec 619
28-Dec 710
29-Dec 780
30-Dec 799
_31-Dec 641
No. 32 14
Total 362 362
Percent of total number of values that capacity less than set capacity: 8.84% 12.7%

NOTE:

1) Secondary plant capacity data is a calculated value from UWS, Daily/Weekly Operating Report (2005)
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Future Condition Process Air System

JIWWTP
SSWWTP'

Current Regulations and Advisory Standards

NR 110 Requirements?

Oxygen Demand:

Oxygen transfer efﬁciency3
Mixing Requirements:
10-States Standards®

Oxygen Demand:

Diffuser System sizing:
Mixing Requirements:

Compressors @
Blowers @

cfm each
cfm each

1.1 Ib Oxygen/Ib peak BOD

7 % of total oxygen supplied is utilized in activated sludge process

Capacity, with Indicated # of Units On

1 2
118,000 236,000

37,500 75,000

20 cfm/1000 cf of aeration volume for diffusers

1.1 Ib Oxygen/lb peak BOD
200 % of design average day Oxygen demand

None specified

Air Requirement Analysis — Revised 2020 Baseline Condition

JIWWTP SSWWTP
Average Day Maximum Day Maximum Day

BOD Wasteload (Ibfday)5 155,000 477,000 377,000
Air Requirement Based on Oxygen Demand

Oxygen Demand, Ib/d 170,500 524,700 414,700
Oxygen Requirement, Ib/d’ 1,389,717 4,896,244 2,666,678
Air Requirement, Ib/d (21% Oxygen)6 6,617,698 23,315,447 12,698,466
Air Demand, cfm’ 60,000 212,000 116,000
Air Requirement Based on Mixing Requirement

Tank Volume® (MG) 48.05 34.88
Air Requirement, cfm 128,000 93,000

L
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354,000 472,000

112,500 150,000
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NOTES:
1) Increased capacity of SSWWTP based on information provided in:
Donahue & Associates, Preliminary Engineering Report, South Shore Wastewater Treatment Plant Blower System Upgrade (October 2004).
2) Department of Natural Resources, Wisconsin Administrative Code, Volume 11, Chapter NR 110 (Revisor of Statutes Bureau, May 2001).
3) NR 110.21(5)(c)2 indicates that the 7% oxygen transfer efficiency value should only be used if specific design information is not available.
Specific design information is available at both JIWWTP and SSWWTP so the following information will be used instead.
At JIWWTP, based on information provided in Jones Island O&M Manual, 1996:

Average Day Maximum Day
Oxygen Demand (Ib/d) 184,000 361,000
Air Flow Rate (CFM) 65,000 146,000
Based on these values,
% Oxygen Transfer Efficiency calculated at 12.27% 10.72%

At SSWWTP, based on information provided in Technical Memorandum 1 Plant Loading and Process Air Flow Requirements (July 2004) included in the
SSWWTP Blower System Upgrade report referenced in Note 1, the 2001-2003 Oxygen Demand and Airflow Supply was as shown:

Average Day Maximum Day
Oxygen Demand (Ib/d) 111,000 230,000
Air Flow Rate (CFM) 51,700 64,100
Based on these values,
% Oxygen Transfer Efficiency calculated at 9.31% 15.55%

4) Wastewater Committee of the Great Lakes — Upper Mississippi River Board of State and Provincial Public Health and Environmental Managers,
Recommended Standards for Wastwater Facilities (Health Education Services Division, 2004).
5) BOD wasteload is from Appendix 5C, MMSD System Revised 2020 Baseline Condition Mass Balance Analysis in Table 5C-2
(which lists average day conditions at both WWTPs)and Table 5C-5 (which lists maximum day wasteload conditions at both WWTPs)
6) Oxygen is only 21% of air so air requirement is proportionally larger than the oxygen requirement
7) Air density, at 60 deg F, equals 0.0763 Ib/cf from Michael R. Lindeburg, Civil Engineering Reference Manual for the PE Exam, 7th Ed, (1999).
8) Appendix 4F, MMSD WWTP Unit Process Analysis and Regulation Review, Table 4F-7, JIWWTP Unit Process No. 5: Secondary Flow Control/
Aeration System, and Table 4F-39, SSWWTP Unit Process No. 5: Aeration and RAS Pumping
Additional aerated channel (MLSS channels & Aerated Effluent Channels) volume at JIWWTP assumed to be 2 x largest basin 3.3 MG
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JIWWTP

Pickle liquor is used as needed, which is rarely. Therefore, did not calculate future usage.

SSWWTP

Existing Condition Usage': Average 3.0 gpm
Maximum 16.0 gpm

Assumed the increase in usage would be based on the increase in Revised 2020 Baseline influent flow projections

Average Day (MGD) Maximum Day Flow (MGD)

Existing Influent Flow (1999-2003)2: 101.6 307
Revised 2020 Baseline Influent Flow?: 115.7 300
Therefore:
Revised 2020 Baseline Projected Usage: Average 3.4 gpm
Maximum 16.4 gpm
NOTES:

1) Existing usage is from Table 4-F-50, SWWTP Unit Process No. 18: Pickle Liquor Storage and Feed in Appendix 4F, MMSD WWTP Unit
Process Analysis and Regulation Review

2) Existing and Revised 2020 Baseline influent flow data are from Table 5A-1, Existing and Future Average and Peak Flows and Loads in
Appendix 5A, Future Condition Flow and Wasteload Analysis
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APPENDIX SE

PROJECTED CMAR RESULTS ANALYSIS

i)




This analysis used the new CMAR review process as of 2004 and reviewed how MMSD would have been graded for the last five years of the existing
condition review, 1999-2003.

New CMAR Parameters Reviewed Weight Assigned to Exceedence
1) Average Monthly Influent Flow Compared to Design Max Monthly Flow

Number of times Ave Mo Flow Exceeded 90% of Design Flow 2

Number of times Ave Mo Flow Exceeded 100% of Design Flow 1
2) Average Monthly Influent BOD Compared to Design Average BOD (Ib/d)

Number of times Ave Mo BOD Exceeded 90% of Design Flow 3

Number of times Ave Mo BOD Exceeded 100% of Design Flow 2

Ave Mo BOD Calculation: Ave Mo Flow x Ave Mo BOD conc x 8.34

3) Added Analysis: Average Monthly Influent TSS Compared to Design Average TSS (Ib/d)
(This item is NOT reviewed in CMAR so is not included in grading)
Number of times Ave Mo TSS Exceeded 90% of Design Flow
Number of times Ave Mo TSS Exceeded 100% of Design Flow
Ave Mo TSS Calculation: Ave Mo Flow x Ave Mo TSS conc x 8.34
4) Average Mo. Effluent BOD Compared to Permit Limit

Number of times Ave Mo BOD Exceeded 90% of Permit Limit 3

Number of times Ave Mo BOD Exceeded 100% of Permit Limit 7
5) Average Mo. Effluent TSS Compared to Permit Limit

Number of times Ave Mo TSS Exceeded 90% of Permit Limit 3

Number of times Ave Mo TSS Exceeded 100% of Permit Limit 7
6) Average Weekly Effluent NH; Compared to Permit Limit (for South Shore only, see table))

Number of times Ave Weekly NH; Exceeded 100% of Permit Limit 2.5
7) Average Mo. Effluent P Compared to Permit Limit

Number of times Ave Mo. P Exceeded 100% of Permit Limit 10

Grade Determination - Total points generated were subtracted from 100 and grade assigned based on Table 1 in NR 208.

Sources:

1) Department of Natural Resources,Wisconsin Administrative Code, Volume 11, Chapter NR 208, Compliance Maintenance (Revisor of Statutes Bureau, November 2004).
2) UWS, Daily/Weekly Operating Reports (1999-2003)

3) Appendix 5A, Future Condition Flow and Wasteload Analysis, Table 5A-8, LeSaffre Yeast Data
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JIWWTP

Influent Design Parameters/ No. of Influent Design Parameters/Effluent Limits Exceedances
Effluent Limits 1999 2000 2001 2002 2003
90% [ 100% 90% |100%| 90% [ 100%| 90% | 100%| 90% [ 100%] 90% [ 100%

Influent Flow and Loading
Max Monthly Flow (MGD) 144 160 1 0 2 0 0 0 0 0 0 0
Average Day BOD (lb/d) 269100 299,000 4 2 3 1 4 1 1 0 0 0
Average Day TSS (Ib/d) 282600 314,000 4 3 2 0 3 2 0 0 0 0
Total Points Generated 14 4 13 2 12 2 3 0 0 0
Score 82 85 86 97 100
Section Grade B B B A A
Effluent Quality and Plant Performance
Monthly Ave BOD (mg/L) | 27 | 30 0 0 0 0 0 0 0 0 0 0
Total Points Generated 0 0 0 0 0 0 0 0 0 0
Score 100 100 100 100 100
Section Grade A A A A A
Monthly Ave TSS (mg/L) | 27 | 30 ol ol ol o[ o[ o] o] o] o]o
Total Points Generated 0 0 0 0 0 0 0 0 0 0
Score 100 100 100 100 100
Section Grade A A A A A
Monthly Ave Phosphorus (mg/L) | N/A [ 1 N/A 0 N/A 0 N/A 0 N/A 0 N/A 0
Total Points Generated 0 0 0 0 0
Score 100 100 100 100 100
Section Grade A A A A A
NOTES:

1) Review needs to take into account the closure of LeSaffre Yeast. The following yearly average day values were applied to the monthly averages since a
lot of data was not readily available

Flow (MGD)  InfBOD (Ib/d)  Inf TSS (Ib/d)
LeSaffre Yeast 0.80 34,000 8,000

Only applied the reduction to corresponding parameters when monthly averages exceeded the CMAR requirements. If already were below requirements,
did not need to check that it met CMAR limits

2) No Ammonia limits at JIWWTP so did not include in grade
3) In December 2000, due to extenuating circurcumstances related to the Hoan Bridge Collapse, only the first 12 days of the month were averaged
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SSWWTP

Influent Design Parameters/ No. of Influent Design Parameters/Effluent Limits Exceedances
Effluent Limits 1999 2000 2001 2002 2003
90% | 100% 90% |100%| 90% [100%] 90% | 100%| 90% | 100%| 90% | 100%
Influent Flow and Loading
Max Monthly Flow (MGD) 153 170 1 0 1 0 0 0 0 0 0 0
Average Day BOD (Ib/d) 201600 224,000 0 0 0 0 0 0 0 0 0 0
Average Day TSS (Ib/d) 239400 266,000 1 0 0 0 0 0 0 0 4 3
Total Points Generated 2 0 2 0 0 0 0 0 0 0
Score 98 98 100 100 100
Section Grade A A A A A
Effluent Quality and Plant Performance
Monthly Ave BOD (mg/L) | 27 | 30 ol o]l ol o] o]lo]lo]of]o]o
Total Points Generated 0 0 0 0 0 0 0 0 0 0
Score 100 100 100 100 100
Section Grade A A A A A
Monthly Ave TSS (mg/L) | 27 | 30 ol o]l ol o] o]l o] o] of]o]o
Total Points Generated 0 0 0 0 0 0 0 0 0 0
Score 100 100 100 100 100
Section Grade A A A A A
Weekly Ave NH3 (mg/L) | N/A | See table N/A 0 N/A 0 N/A 0 N/A 0 N/A 0
Total Points Generated 0 0 0 0 0
Score 100 100 100 100 100
Section Grade A A A A A
Monthly Ave Phosphorus (mg/L) | NA | 1 NAl o [ nal o [ nafl o [ naf o [ nal o
Total Points Generated 0 0 0 0 0
Score 100 100 100 100 100
Section Grade A A A A A
NOTE:
1) Ammonia limits at South Shore (for assumed 7.0 pH)
June 16.7
July 11.3
August 111
September 12.7
7L
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