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BACKGROUND

 GENERAL

~ 60% of TREATMENT SYSTEMS USE LAGOONS (uUsgPA)
~ SAME BIOLOGY as with CONVENTIONAL MECHANICAL

* TYPES
. AERATED > DO/O,
- ANAEROBIC > no DO

STABILIZATION - MULTIPLE MECHANISMS

- TobAy’s Focus
v+ CONVENTIONAL and HIGH PERFORMANCE AERATED TYPES
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BACKGROUND

+ PROS / STRENGTHS

+ HRT and FLOW RATES
+ DAMPEN / BUFFER SLUG LOADS and HIGH FLOWS

v'+ MINIMAL OPERATIONS TIME - RELATIVELY ‘HANDS OFF’
+ OPERATIONAL FLEXIBILITY with ‘FILL and DRAW’ TYPES
+ GOOD MATCH for SMALLER COMMUNITIES with SPACE

- CoNs/CHALLENGES

CONSISTENTLY MEETING VERY LOW LIMITS
LESS PROCESS CONTROL

- VARIABILITY  e.g.daily DO

DILUTE BIOLOGY and

SEASONAL WEATHER

- CHANGE OVER
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CHALLENGES
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CHALLENGES

- (GENERAL

- DILUTE BIOLOGY and

- SEASONAL WEATHER - TEMPERATURE

- DAILY CHANGES - SUNLIGHT

- LESS CONTROL ( PROCESS / ENVIRONMENT )
- CONSISTENCY / RELIABILITY

- l.e. 'RISK
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CHALLENGES

- CODE

v+ NR110.24 > GENERALLY OVERSIZED f"(DILUTE
BIOLOGY and COLD TEMPERATURE)

- NR 212 1 TMDL / WASTE LOAD ALLOCATIONS
- NR 217 PHOSPHOROUS - STANDARDS and LIMITS

NR 110.24 Lagoons. (1) DESIGNREPORT A design reporl Where:
shall be submitted in accordance with s. NR 110.15 (1). I' = detention time, days

(2) Basis OF DESIGN. (a) Number of cells. A minimum of 2 E = BOD removal efficiency, percent
treatment cells shall be provided for aerated lagoons and stabiliza- K = Reaction coefficient (log base e), days™

tion ponds. Where a controlled discharge is required, additional
effluent storage cells shall be provided.
1. For acrated lagoons designed to treat domestic wastewater AR :
R AR & ture according (o the formula:
only, the hvdraulic detention time of each cell shall be based on Kr - K ,(;.‘;.1‘» % 1,_»," A
the following formula: e
r E Where:
~ K(100 — E) K1 = Corrected reaction coefficient
K;\jg = (1.5

* PERMITS

T = Low design temperature, “C

a. For domestic wastewater K = 0.5 at 20°C.
b. The reaction coefficient (K) must be adjusted for tempera-

- TMDL and SEASONAL EFFLUENT QUALITY CHANGES
- l.e. FIXED LOAD and VARIABLE FLOW - affects EFFLUENT
- AMMONIA
- PHOSPHOROUS
. SOLIDS © STRATEGIC MUNICIPAL SERVICES, INC.
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CHALLENGES

* OPERATIONS
LESS CONTROLLED ENVIRONMENT
LAG / DELAY with LAB DATA
LOW BIOLOGY CONCENTRATIONS
SEASONAL
‘TURN-OVERS'’
BLOOMS, ALGAE and MACRO-PHYTES

DO/ O,
RELATIONSHIP = DO, SOLIDS and PHOSPHOROUS RELEASE
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STRATEGIC TooLs

 EFFLUENT PARAMETERS and TREATMENT

* OPERATIONS

- WPDES
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STRATEGIC TooLs

 EFFLUENT PARAMETERS and TREATMENT

NH;  AMMONIA and NITRIFICATION
P TOTAL PHOSPHOROUS
- Poino Planning and operations tool

TSS TOTAL SUSPENDED SOLIDS
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STRATEGIC TooLS - OPERATIONS

+ CASCADE
- CUSTOMERS
- RESIDENTIAL( 700V + 250 SD ) 950
v/ - INDUSTRIAL (DAIRY and MEAT)  ~ + 50% LOAD v/
v/ - INDUSTRIAL MONITORING 2 X YEAR
- INFLUENT (2016) VARIABLE !'!'!
- Qavg 0.080 mgd
- BODs avg 340 ppm / 230 ppd
- TSS avg 260/170
- Pr- avg 12 /7
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STRATEGIC TooLs

+ CASCADE
- WPDES
- 2006 NHz and PTinterm v
v + 2010 UPGRADE COMPLETE
- 2011 NHz3, P71 iNTERIM 3.8 ppm
- 2016 Pt1.1 ppm 1.2 ppd
TMDL (reromernermnr..., v
- CHALLENGES
- DAIRY ™ PRODUCTION x 3
- TMDL
* Q FLow

- FIXED EFFLUENT LOADS
- EFFLUENT CONCENTRATIONS ¥ as Q ™

© STRATEGIC MUNICIPAL SERVICES, INC

SMS



STRATEGIC TooLs

* CASCADE - PROCESS SUMMARY

- PRETREATMENT
. DAIRY INTERCEPTOR (10) and SILO (30K)
. MEAT MARKET  INTERCEPTOR / SLAUGHTER WASTE

- PUMP STATION
- COMMINUTOR

- HIGH PERFORMANCE LAGOON 30-45 d HRT
- COMPLETE MIX TREATMENT
- PARTIAL MIX ‘REST

- SETTLING
- FIXED FILM REACTOR and SOLIDS CAPTURE
- UV DISINFECTION
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STRATEGIC TOOLS
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STRATEGIC TOOLS

SUMMARY of WPDES PERMIT and TMDL (/) PARAMETERS (as APPLIED to FLOW CONDITIONS)

Wastewater Treatment Operations Review

Village of Cascade
Dexcription Load Allocation Notes
January Feb Mas Apr May Jun Jul Aug Sep Ot Nov Dec
31 28 31 M 31 30 3l 31 M 31 30 3l
Total Phosphorous (P, (2)
daily TMDL Table A 16 say - 12 13 13 13 15 1.0 08 90 07 07 1.3 12 ppd
L ot e ™ PO (10 / L) X Q () x 8.327
ppm{mg / L) WPDES design flow (mgd) 0.130 1.1 1.2 12 12 14 0.9 07 055 07 0.6 1.2 1.1 ppm
ppm {mg /L) existing average flow (mud)
- present day (anmual average) 0.080 1B 1.9 20 20 23 1.5 1.2 09 1.1 1.0 19 1B ppm
WPDES/ WQREL companson 12ppd/ 11 ppm
prioe witenm ot 38 ppm
Total Suspended Solids (TSS) (1)
daily TMDL Table A 18 say ~ 50.6 72 174 3840 67.7 534 482 36 “0 447 358 55.1 ppd
ppm{mg / L) WPDES design flow (myd) 0.130 46.8 300 RER a5 025 19.4 us ™3 w7 13 7.2 50.9 ppm
ppm{mg / L) existing average flow (med)
presemt day (armmal average) 0,080 76.0 049 712 71 e 802 n3 &0 66,1 67.1 1287 82.7 ppm
WPDES ! WQBEL companson ofl wk / 60m
B/ CBOD,
BOD, weekly (November - April) 45
monthly 0
CROD, weskly (May - October) 40
monthly 25
Ammonia NH,
weekly (Novemnber « March) 7
weekly (Apnl) 23
monthly (November « March) 2
monthly (April) 14
monthly (October) 18
Fecal Coliform (FC) ()
daily TMDL Tahle A 20 say ~ 47
morthly  TMDL Table A 21 say - 598
Footnotes © Strategic Munkipal Services, inc

(/) TMDL DRAFT (072W10)
(2)  permit elfective 0401/16 (expures D33 1/21)

1ofl

apdias
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STRATEGIC TooLs

HISTORICAL WASTEWATER AMMONIA EFFLUENT DATA 1210}
Wistew Treat Fucility Operati

Village of Cascade
| Jamuary | February | March | April | May | June | July | Asgast | Septomb | October | N b | Ducemsly
|_fow | ppen | tood | flow § gpes | Yood | fow | pym | losd | flow | ppm | food | Oow | jgon [ dood | flow | pym | load | fow | ppen | lood | Oow | pgom | Sosd | flow | ppm | fowd | Bow | ppn | foed | Oow | ppm | Josd | flow | pym | loed
1 0nus1s W23 155 ||in 50K 56 400623 0059 funr}zx_l %1 15100657 (R ] 0650 10680 0nos3s 147 e
2 ama nose ML (0643 Lossl 312 1 00650 am 00776 ALes0 | 00TIE ALG30
3 aoech 0611 o062l 00812 0689 L0680 Qo 00753 0633 00633 noTs Q0561
Rl W2 1as S oate ]uml’i A0s48 163 7| D.0axY | Q0667 00808 0oTIa 0063 00648 066 (LY |
5 aoen 0022 T U655 D659 L Qs DT 0oe4] 0een 0604 aee a3l 0
19 aose KTy fm'ﬁlf aos? 0uTie laonr =1 170064 343 18] GOT00 a2 062 Nno6sx Q0626
? 00624 D6 236 12 0617 RT3} 00957 LO0ETA Q00 00707 Q0sEs Q060 00572 035 a8 0w o
E] 0noey? DOG2S ('nmsﬁ 3 15l nose Em'r'»T(l Qo [ ] (668 D087 (10645 ansT
9 aoeTd 004933 LOoe3s Aol D085 | Q0678 a4 aorE2 Mo 21 nuGos 0072 DA OSRS
10 Q068 169 1] 0875 L OG0 40732 07 33 Ia‘.nu'»-ki NEGAT (% e 00508 0046 0576 aely a3 0
1 a3 04 Lot aoele [ 20 unm QoraL QU503 6 (TP LO0es)
12 00865 DO6I9 fﬂ 60 Q0638 25 14] D(ma0 G066 A 2| 0070 025 00 00668 afs83 oW 0
13 042] Do621 | gy 00674 DR Q0N 00604 Q0645 Q02 00559 Q068
14 LTGE DG278 lome 233 151 Q06ss D07 (el nis 00686 00642 00589 00585 o O
15 00572 OIS M8 :1: aoTs a0 oo 255 16/ 0o 00591 00668 00639 NOSI 034 LORTS
16 ao6ly Ooar2 s gl DoTaT 284 00648 not2 Qe300 G oadn 0054 asss 0 0
17 00578 nOsSSs :l'llﬁ_“ Q0D [P | 004 00632 00650 Q0650 00589 O0589
18 aOosss  19a 101 O 0rery iuwa. aoasy 253 8| 00710 Laed) oede 064 GUes) 000 DOsT2 aoe7s s 0
19 00625 D060G | 00008 Qa2 00723 1au7a LLOICH noses 255 00670 00571 Qe
20 00666 o] 0.0645 OUBRY 10672 00745 00638 asse 379 22{ Do 00651 00571 amss oS 0
.l amex 0062 45 oo 112 9l aoe’) 0070 08 X6 19 Ga00s 00885 i 3 G0es 00672 035 o (se
a2 00648 DO I‘nr.;.;o Q0649 00924 6% a2 00692 301 l’{f LE2 ] 00583 00575 0™ 02 0
2% QRS 00601 614 QO D055 00719 s 00n2 (es2 (RG] 00599 040
2 amn 155 10 D06 { 00638 00366 0ot 29 18 00675 aae 0TS 00612 Q0832 D665 nsR
25 00676 00=8) Loeny a13s3 284 301 00688 L0006 ooe 344 20{ 00671 010500 0065 00590 iuumu 04 0
26 a0675 (2 TR T (s 00716 a3 a4y 06850 0ed) 0676 D062 LOsss
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2R 00684 D0al6 0063y 192 10{ 0026 D.06%% 326 19l 4 esn 00639 Q0661 {0680 NOATS 0us2n
2B 00533 |"""35(' R D062+ HEOE™ 00595 00640 Q030 D632 073 00X 046 0
k) 00342 | o2 amnzs D069 L0036 Qoees 00653 (U636 a7 D0A%e amas
Kl OOk a3 o07al | allw 0noTe | 00578 L0682
Deadly Average 4
Footnutes: Moathily Aversge 4
(1) o vahie = s pounds * day new permit comparison

) doys with eflloent exoeodey huss are lughlighted i red 1ext
(F) WPIES perma 221 %
(4] mew peemid comparison | in effect October 2000) (NI 077 70K letter dafforent from 07710 wisDINR WLEEL)

perixd Agmi) May-Septomeber Odckwer Nowernber-March
(LTI [E— a4 y 64 64 64
ekl s M 3 K2 =
e " 20 21 23

(51 pew WWTF placed mn serce ~ November 13
(6) oo discherge Angust 245 - Ootober 24 ae Lagoon | was vefilled with RWW usfloent to place new eqapiment o servive
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STRATEGIC TOOLS

. PT
COMPLETE and PARTIAL MIX ~ 45-50% REMOVAL ¥ w/ TSS /
CHEMICAL PRECIPITATION ~ REMOVE BALANCE
DOSING LOCATIONS - PILOT TESTING

RIGOROUS MIXING
DOSING RATES for LOW LIMITS = 1:1 STOICHIOMETRY < 0.8
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TRATEGIC TOOLS

INFLUENT and EFFLUENT PHOSPHOROUS
© Strategic Municipal Services, Ino

Wastewater Treatment Operations Review
SMS Village of Cascade

s sthreshold - salt dosing
© - - Influent
- £2-- Lagoon 1 Efffuent 1o LPR L
O EMuemt
WPDES TMBL fn {Q) f
Influent (10 day moving average)
Influent (5 day moving average) o
s Lagoon | Effluent (10 day moving average) a \ase g0
Lagoon 1 Efffuent (5 day moving average) o [
Effluent (10 day moving average)
Effluent (5 day moving average) = Y

B

limits shown based ON |-
draft TMDL and averageé
monthly flows

M M A M J J A S O N D J F M A M J J
2016
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Stravegic Municlpal Services. Inc

STRATEGIC TOOLS

EFFLUENT TSS (Total Suspended Solids)
Wastewater Treatment Operations Review
Village of Cascade

60

40

ppm

= limits shown based ON

' drafl TMDL and average
| manthly flows

Permit (WQBEL )

TMDE. (preluninary ) 0,070 mgd
M. (preluminary ) 0,150 mgd
ML (prefuninary) average flow
2016

—_0—2017
3 par. Mov. Ave (2016)
------ 3 per, Mowv. Avg (2017)

30
1
20
10 -
pegin Piliot
Project 7/15
0
J J M M A A (@] N D J F M A M J J
2016 Date 2017 cantie
L)
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STRATEGIC TooLs

v+ LESSONS
OBSERVE TRENDS WEEKLY (O,, LABS, VISUAL)
WATCH MORE CLOSELY
TEST MORE at KEY TIMES
MAINTENANCE — SOLIDS
CAN IMPROVE PROCESS with SIMPLE ADJUSTMENTS
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STRATEGIC TooLs

v" * OPERATIONS and Risks
O,
. COMPLETE MIX
. PARTIALMIX ‘REST’

- SETTLING MIN 4-5 ppm  MAINTAIN P ‘BIND’
- ‘POLISHING’
MAINTENANCE and SOLIDS

FILL and DRAW
ADJUST DISCHARGE PERIOD f" (SEASONAL TMDL / WPDES)
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STRATEGIC TooLs

« ALTERNATIVES - WPDES

- PHOSPHOROUS
- VARIANCES NR 217.19
- WQT WATER QUALITY TRADING
- AM ADAPTIVE MANAGEMENT
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DISCUSSION and QUESTIONS
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RESOURCES

- WASTEWATER ENGINEERING METCALF & EDDY
- PONDS, LAGOONS and NATURAL SYSTEMS wisDNR STUDY
HIGH PERFORMANCE AERATED LAGOON SYSTEMS RICH
PRINCIPLES of ... POND SYSTEMS EPA
- WASTEWATER LAGOONS - GUIDELINES EPA

© STRATEGIC MUNICIPAL SERVICES, INC

SMS



THANK YOU ...

sSee

www. STRATEGICMUNICIPAL.COM

for UPDATED HANDOUTS

© STRATEGIC MUNICIPAL SERVICES, INC.

SMS



