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VIRTUAL SUGGESTIONS
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Moderator

Presenters

Virtual Backups

• Slide Deck

• Call In

Contact with Problems



WORKSHOPS PREVIEW
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Session 1: NEW Water Infrastructure Drivers

Session 2: Future of Nutrient Removal

Session 3: Water Reuse, Energy Management and Resource Recovery

Session 4: Emerging Concerns and Areas

Session 5: Consolidation of long-term drivers



Overview and Objectives

Infrastructure Update

Risks and Opportunities

A G E N D A

Discussion
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Over v iew & Object ives
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W h o  f r o m  t h e  c o n s u l t a n t  t e a m  i s  p a r t i c i p a t i n g  
i n  t h e s e  s e s s i o n s ?
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Visioning Sessions
Dr. James Barnard
Dr. George Wells
Dr. Glen Daigger 



W h a t  d i d  w e  t a l k  a b o u t  b a c k  a t  t h e  k i c k o f f ?
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H o w  d o  w e  t a k e  t h i s  l i s t  u p  a  l e v e l  f o r  a  
F a c i l i t y  P l a n ?  

Objectives
1. Develop a vision for development of the GBF and 

DPF over the coming 50 years that delivers 

extraordinary value to the Green Bay community.

2. Understand new-term issues and develop plans 

to address them while retaining future flexibility.

3. Identify actions to be taken now to mitigate 

future risks and to create future opportunities.

4. Assist New Water to building increased internal 

capacity, broadly viewed (e.g. staff, capabilities, 

financial, stakeholder support).

1. Clearly understand the current situation.

2. Understand the broad goals and objectives of 

New Water internal and external stakeholders.

3. Understand the range of future issues and 

possibilities, including uncertainties.

4. Understand constraints and how they can be 

relaxed

Key Success Factors
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The fac i l i ty  p lan  
approach cons ists  o f  
f ive  key  tasks
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✓ TM 2.1
✓ TM 2.2
✓ TM 2.3
✓ TM 2.4

• TM 2.5 and 2.6

• Visioning 
sessions

• MUA Criteria
• TM 3.1

✓ TM 4.1
✓ TM 4.2

• TM 4.3, 4.4, 
4.5, 4.6



I n  to d ay ’s  wo r l d ,  t h e  
wate r  i n d u st r y  i s  
fa c i n g  a  ra n g e  o f  
d r i ve rs  fo r  fa c i l i t y  
i m p ro ve m e nt s  a n d  
ex p a n s i o n
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T h e  N E W  W a t e r  F a c i l i t y  P l a n  i s  a  c o m b i n a t i o n  
o f  f a c i l i t y  p l a n n i n g  a n d  m a s t e r  p l a n n i n g

11
Marchau et al (2019) Decision Making Under Deep Uncertainty. Switzerland; Springer.

Master PlanningFacility Planning



A  p o t e n t i a l  g o a l  i s  t o  k e e p  y o u r  o p t i o n s  
f l e x i b l e  a s  l o n g  a s  p o s s i b l e

12Kehrein et al (2020) Sustainability 12, 4168; doi:10.3390/su12104168
Quaglia, A. An Integrated Business and Engineering Framework for Synthesis and Design of Processing Networks. 
Ph.D.Thesis,DTUChemicalEngineering,DepartmentofChemicalandBiochemicalEngineering, Kgs. Lyngby, Denmark, 2013.



Identifying cost uncertainty 
during planning is a key 
consideration

GMC 13

Total Probable Construction Cost 
x         Accuracy Range (+/-%)
= Range of Likely Construction Costs

Total Probable Construction Cost Range

High Range Mid Range x 125%

Mid Range ---

Low Range Mid Range x 85%

Master Planning

Facility Planning

Bid

60% Design

Preliminary Design

(from AACE International 
Recommended Practice No. 18R-97)



H o w  s h o u l d  w e  b e  t h i n k i n g  a b o u t  t h e  n e x t  f i v e  
s e s s i o n s ?
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Develop 
Solution 

Pathways

Define 
Opportunities

Identify Risks

Risks and opportunities will feed into the structure of the MUA



In f rast ructure  Update
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A d a p t i v e  M a n a g e m e n t

• Alternative compliance approach selected to address TSS and Phosphorus 

compliance

• Focused on achieving water quality in Fox River

• 20-year plan (four permit terms)

• Approval to continue at each permit renewal

• Silver Creek Pilot

• Ashwaubenon Creek and Dutchman Creek Full-Scale Implementation

• Submitted plan is currently under review by Wisconsin DNR



A d a p t i v e  M a n a g e m e n t

• Achieving mass based TSS and Phosphorus limits required if no longer 

following Adaptive Management or Fox River does not achieve water quality 

after four permit terms

• Hopeful that Adaptive Management is successful in helping to achieve water 

quality goals

• Hopeful that Adaptive Management or other watershed approaches have life 

beyond 20-years



R e s o u r c e  R e c o v e r y  &  E l e c t r i c a l  E n e r g y  
( R 2 E 2 )

• Digesters running well

– Bio-gas cleaning performing well

• FBI running well

– Concern with one part of the incineration train shutting down the complete 

system (redundancy)

• Air pollution control running well

– Mercury removal system (granulated activated carbon) performing well, but 

concerns with potential future issues (thermal excursion)

– Potential for future more stringent limits
• Concern with continued landfill acceptance of sludge during FBI outages

• Additional digested sludge storage desired



R e s o u r c e  R e c o v e r y  &  E l e c t r i c a l  E n e r g y  
( R 2 E 2 )

• Energy Recovery

– Currently generating approximately 40% of electrical usage

– Bio-gas engine reliability has been an issue

• Have not made it one complete month with both engines running

– High strength waste (HSW) program has done well

• Currently getting enough HSW to run one engine almost exclusively on 

bio-gas

• More HSW sources are available

– Have limited additional HSW accepted due to lack of reliable engines

– Additional gas storage would be a benefit



R e s o u r c e  R e c o v e r y  &  E l e c t r i c a l  E n e r g y  
( R 2 E 2 )

R2E2 ENERGY - CURRENT YEAR 2020

NEW Water (GBMSD) - GREEN BAY FACILITY
Bio-gas Generated Electricity Used Natural Gas Used

Generators Flare Purchased Generated Incineration Heating Boiler Thermal Oil Boiler Co-Generation Units

Total 

(CCF)

Total

(CCF)

% of 

Total

Total

(CCF)

% of 

Total

Total 

(MWH)

Total

(MWH)

% of 

Total

Total

(MWH)

% of 

Total

Total 

(CCF)

Total

(CCF)

% of 

Total

Total

(CCF)

% of 

Total

Total

(CCF)

% of 

Total

Total

(CCF)

% of 

Total

January 240,152 222,724 92.7 17,428 7.3 3,657 2,123 58.1 1,533 41.9 125,740 6,357 5.1 109,385 87.0 0 0.0 9,998 8.0

February 202,546 198,889 98.2 3,657 1.8 3,078 1,765 57.4 1,312 42.6 132,965 13,235 10.0 108,484 81.6 0 0.0 11,246 8.5

March 220,334 203,695 92.4 16,639 7.6 3,572 2,191 61.3 1,381 38.7 101,861 17,038 16.7 77,163 75.8 0 0.0 7,660 7.5

April 247,422 10,817 4.4 236,605 95.6 3,271 3,116 95.3 154 4.7 111,252 17,341 15.6 85,014 76.4 47 0.0 8,850 8.0

May

June

July

August

September

October

November

December

Co-Generation Unit #3 (P-21) Co-Generation Unit #4 (P-22) High 

Strength 

Waste 

Received

Struvite 

Harvested
Monthly Run 

Time 

(hours)

Total Energy 

Generated 

(MWH)

Gas Consumption

Monthly Run 

Time 

(hours)

Total Energy 

Generated 

(MWH)

Gas Consumption

Bio-gas Natural Gas Bio-gas Natural Gas

Total

(CCF)

Total

(CCF)

% of 

Total

Total

(CCF)

% of 

Total

Total

(CCF)

Total

(CCF)

% of 

Total

Total

(CCF)

% of 

Total
Total (gals) Total (lbs)

January 212 412 43,660 41,815 95.8 1,845 4.2 580 1,121 189,062 180,909 95.7 8,153 4.3 1,588,734 0

February 672 1,308 209,577 198,544 94.7 11,033 5.3 2 4 558 345 61.8 213 38.2 1,490,460 0

March 600 1,168 174,736 167,743 96.0 6,993 4.0 110 213 36,619 35,952 98.2 667 1.8 1,869,090 0

April 90 154 19,667 10,817 55.0 8,850 45.0 0 0 0 0 0.0 0 0.0 2,140,426 0

May

June

July

August

September

October

November

December



R e s o u r c e  R e c o v e r y  &  E l e c t r i c a l  E n e r g y  
( R 2 E 2 )

R2E2 ENERGY - CURRENT YEAR 2019

NEW Water (GBMSD) - GREEN BAY FACILITY
Bio-gas Generated Electricity Used Natural Gas Used

Generators Flare Purchased Generated Incineration Heating Boiler Thermal Oil Boiler Co-Generation Units

Total 

(CCF)

Total

(CCF)

% of 

Total

Total

(CCF)

% of 

Total

Total 

(MWH)

Total

(MWH)

% of 

Total

Total

(MWH)

% of 

Total

Total 

(CCF)

Total

(CCF)

% of 

Total

Total

(CCF)

% of 

Total

Total

(CCF)

% of 

Total

Total

(CCF)

% of 

Total

January 203,137 198,046 97.5 5,091 2.5 3,906 2,338 59.8 1,569 40.2 180,443 16,665 9.2 135,240 74.9 3,534 2.0 25,004 13.9

February 140,071 140,070 100.0 1 0.0 2,993 1,927 64.4 1,066 35.6 153,521 11,724 7.6 126,258 82.2 25 0.0 15,514 10.1

March 170,110 169,817 99.8 293 0.2 3,452 2,151 62.3 1,301 37.7 146,606 13,596 9.3 110,713 75.5 54 0.0 22,243 15.2

April 185,616 182,596 98.4 3,020 1.6 3,337 2,065 61.9 1,272 38.1 88,598 12,110 13.7 63,544 71.7 0 0.0 12,944 14.6

May 222,958 210,895 94.6 12,063 5.4 3,692 2,153 58.3 1,539 41.7 49,808 13,135 26.4 29,111 58.4 0 0.0 7,562 15.2

June 232,606 215,927 92.8 16,679 7.2 3,304 2,067 62.6 1,237 37.4 22,818 13,109 57.5 1,410 6.2 0 0.0 8,299 36.4

July 226,037 202,902 89.8 23,135 10.2 3,460 2,001 57.8 1,459 42.2 34,821 11,362 32.6 623 1.8 0 0.0 22,836 65.6

August 137,092 135,800 99.1 1,292 0.9 3,343 1,330 39.8 2,014 60.2 138,090 8,754 6.3 194 0.1 0 0.0 129,142 93.5

September 199,774 198,043 99.1 1,731 0.9 3,752 2,215 59.0 1,537 41.0 60,686 18,999 31.3 2,884 4.8 0 0.0 38,803 63.9

October 200,561 176,548 88.0 24,013 12.0 3,390 2,078 61.3 1,312 38.7 75,054 12,974 17.3 36,595 48.8 0 0.0 25,485 34.0

November 176,439 168,239 95.4 8,200 4.6 3,334 1,882 56.4 1,452 43.6 154,405 14,476 9.4 89,089 57.7 1 0.0 50,839 32.9

December 183,492 183,096 99.8 396 0.2 3,464 2,105 60.8 1,359 39.2 124,909 6,671 5.3 86,835 69.5 136 0.1 31,267 25.0

Co-Generation Unit #3 (P-21) Co-Generation Unit #4 (P-22) High 

Strength 

Waste 

Received

Struvite 

HarvestedMonthly Run 

Time 

(hours)

Total Energy 

Generated 

(MWH)

Gas Consumption

Monthly Run 

Time 

(hours)

Total Energy 

Generated 

(MWH)

Gas Consumption

Bio-gas Natural Gas Bio-gas Natural Gas

Total

(CCF)

Total

(CCF)

% of 

Total

Total

(CCF)

% of 

Total

Total

(CCF)

Total

(CCF)

% of 

Total

Total

(CCF)

% of 

Total
Total (gals) Total (lbs)

January 250 656 83,947 72,237 86.1 11,710 13.9 501 913 139,103 125,809 90.4 13,294 9.6 0 0

February 551 742 110,786 104,397 94.2 6,389 5.8 214 324 44,798 35,673 79.6 9,125 20.4 48,000 0

March 411 654 95,247 84,680 88.9 10,567 11.1 415 646 96,813 85,137 87.9 11,676 12.1 144,000 0

April 385 635 93,937 87,409 93.1 6,528 6.9 371 636 101,603 95,186 93.7 6,416 6.3 395,610 0

May 426 794 113,876 108,873 95.6 5,003 4.4 403 746 104,581 102,022 97.6 2,559 2.4 1,437,226 3,000

June 465 875 138,847 132,933 95.7 5,914 4.3 191 362 85,379 82,994 97.2 2,385 2.8 1,452,782 5,000

July 454 813 122,492 110,930 90.6 11,562 9.4 363 646 103,246 91,972 89.1 11,274 10.9 1,594,174 0

August 369 714 85,683 15,125 17.7 70,558 82.3 669 1,300 179,259 120,675 67.3 58,584 32.7 1,772,246 20

September 281 545 78,763 64,101 81.4 14,662 18.6 510 992 158,083 133,942 84.7 24,141 15.3 1,547,606 0

October 6 11 1,617 1,386 85.7 231 14.3 681 1,301 200,416 175,162 87.4 25,254 12.6 1,844,167 0

November 585 1,138 163,260 121,996 74.7 41,264 25.3 174 314 55,818 46,243 82.8 9,575 17.2 1,647,279 0

December 114 222 31,836 23,936 75.2 7,900 24.8 584 1,137 182,527 159,160 87.2 23,367 12.8 1,600,430 0



TM 2 .1 .  F lows  & Loads



C o m m u n i t i e s  S e r v e d

23

• Allouez

• Ashwaubenon

• Bellevue

• Green Bay

• Hobart

• Howard

• Pittsfield

• Pulaski

• Scott

• Suamico

• Dyckesville

• Luxemburg

• Ashwaubenon

• De Pere

• Hobart

• Lawrence

• Ledgeview

• Rockland (annexed)

G B F D P F



Top 10 Significant Industrial Users
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Design Flows and Loads for Existing Facilities
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G
B

F
D

P
F

Sized for significant 
industrial loading



GBF Historical Flows
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GBF Projected Flows and Loads
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DPF Historical Flows
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DPF Projected Flows and Loads
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TM 2 .2  Hydrau l i c  
Bott lenecks



GBF – Influent Pump Station Hydraulics

• 2040 peak hour flow of 149 MGD identified in Flows and Loads TM

• Pump station has 4 – 40 MGD pumps (firm capacity  of 120 MGD)

• Recommended pumps upgrade: 4 – 50 MGD units

• Size of existing twin 48” forcemains is acceptable

• Interceptor system is currently being evaluated to look at equalization alternatives to 
limit flow to GBF

31



GBF – Gravity Hydraulics Evaluation

• Hydraulic model indicates significant upgrades and modifications required to convey 
the 149 MGD peak flow

• 20-year future condition, 10-year recurrence scenario (140 MGD) from Interceptor 
Master Plan identified as recommended maximum hydraulic capacity 

• Scenario meets critical criteria without significant upgrades

• To gain more hydraulic capacity, high priority major improvements include:

• Primary clarifier inlet distribution channels and piping

• Inlet channels to aeration basins

32



GBF - Critical Element Identification

• Critical elements evaluated to 
determine maximum capacity

• Critical elements include 
elements in violation of: 

• Freeboard

• Velocity

33

Condition 
Current 

Conditions 
20-Year 
Future 

50-Year 
Future 

Current 
Conditions 

20-Year 
Future 

50-Year 
Future 

Recurrence Interval (years) 10 10 10 25 25 25 

Flow (MGD) 128 135 148 151 159 175 

Channel/ Pipe Velocity       
1 Primary Basin Influent Piping 5.27 5.55 6.07 6.19 6.51 7.16 

Freeboard Limitations       
2 Bar Screen Bypass Channel NO NO NO NO FLOOD FLOOD 

3 Bar Screen Channel NO NO NO NO FLOOD FLOOD 

4 Channel Upstream of Influent 
Parshall Flume 

NO NO NO NO NO FLOOD 

5 Channel Downstream of Influent 
Parshall Flume 

NO NO FLOOD FLOOD FLOOD FLOOD 

6 Channel just Upstream of Dropbox 
into Primary Basin 

NO NO NO NO NO FLOOD 

7 Dropbox into Primary Basin NO NO NO NO NO FLOOD 

8 Channel Downstream of Primary 
Effluent Channel Gate 

NO NO NO NO NO FLOOD 

9 Channel from Final Basin Discharge 
to Effluent Channel 

NO NO NO NO NO FLOOD 

10 Final Effluent Channel Downstream 
of Final Basin 

NO NO NO NO NO FLOOD 

 



GBF - Non-Critical Element Identification

• Non-critical elements 
evaluated to confirm results

• Non-critical elements include 
elements in violation of:

• Submerged flumes

• Submerged weirs

• Submerged gates

34

Condition 
Current 

Conditions 
20-Year 
Future 

50-Year 
Future 

Current 
Conditions 

20-Year 
Future 

50-Year 
Future 

Recurrence Interval (years) 10 10 10 25 25 25 

Flow (MGD) 128 135 148 151 159 175 

Submerged Flumes       

Influent Parshall Flume SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED 

Aeration Splitter Parshall Flume SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED 

Effluent Parshall Flume SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED 

Submerged Weirs       

Control Weir into Headworks (CW-B2) SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED 

Bypass Weir (into Screen Bypass 
Channel) 

NO NO 
SUBMERGED SUBMERGED SUBMERGED SUBMERGED 

Control Weir Upstream of Influent 
Parshall Flume (CW-B5) 

SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED 

Primary Basin V-notch Weir NO NO SUBMERGED SUBMERGED SUBMERGED SUBMERGED 

Weir Upstream of Aeration Splitter 
Parshall Flume (CW-B9) 

SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED 

Weir Upstream of Contact Basin (CW-
B21) 

SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED 

Weir Upstream of Final Basin 
Dropbox (SG-B94) 

NO NO 
SUBMERGED SUBMERGED SUBMERGED SUBMERGED 

Final Basin V-notch Weir NO NO SUBMERGED SUBMERGED SUBMERGED SUBMERGED 

Submerged Gates       

Gate Upstream of Primary Basin 
Influent Dropbox (SG-B8) 

NO 
SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED 

Stop Gate at Discharge of Primary 
Basin (SG-B13) 

SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED 

Gate Downstream of Primary Effluent 
Channel (SG-B17) 

NO NO NO NO NO 
SUBMERGED 

Final Basin Effluent Gate (SG-101) SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED 

Stop Gate Upstream of Chlorine 
Contact Basin (SG-B108) 

SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED SUBMERGED 

 



DPF – Influent Pump Station Hydraulics

• 2040 peak hour flow of 57 MGD identified in Flows and Loads TM

• Pump station has 5 – 10 MGD pumps and 1 – 5 MGD pump (firm capacity  of 45 MGD)

• Can transfer 5 MGD to GBF interceptor

• Recommended pumps upgrade: 5 – 13 MGD units

• Size of existing twin 36” forcemains is acceptable

35



DPF – Gravity Hydraulics Evaluation

• Hydraulic model indicates significant upgrades and modifications required to convey 
the 57 MGD peak flow

• To gain more hydraulic capacity, high priority major improvements include:

• New forcemain headbox, elevated grit removal tanks, and channels to aeration tanks

• Clarifier expansion

• Intermediates currently sized for 16 MGD, finals sized for 38 MGD

• Filtration expansion – already in design phase

• UV disinfection expansion – currently sized for 31 MGD

36



TM 2 .3  Process  Model



I n s i g h t  i n t o  C h e m P d y n a m i c s

38

1400 1500 1600 1700 1800 1900 2000

Time [d]

0

2

4

6

8

10

12

700 750 800 850 900 950 1000

P
O

4
[m

g 
P/

L]

Time [d]

GBN Selector Zone

DP Selector Zone

Metals turned on Metals turned off



I n s i g h t  i n t o  a m m o n i u m  a n d  B i o P

39

Note: Percentages listed are % recycle stream NH4 load
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S o l i d s  b a l a n c e  a  k e y  t o  c a p a c i t y
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TM 2 .4  Regu lator y  
Dr ivers



P o t e n t i a l  d r i v e r s  w e r e  c a t e g o r i z e d  a s  n e a r -
t e r m  o r  l o n g - t e r m  c o n s i d e r a t i o n s

42

REGULATORY DRIVER 5 YEAR CONSIDERATION 10 YEAR CONSIDERATION LONG-TERM CONSIDERATION

Phosphorus X

Suspended Solids X

Total Nitrogen X

Microconstituents X

Microplastics X

Water Reuse X

Radium X

E. coli X

Ash/Biosolids Metal Content X

PFAS/PFOA/PFOS X

Peak Flows X

Thermal Rules X

Chlorides/TDS X



W h a t  i s  t h e  b a s e l i n e  a s s u m p t i o n  f o r  t h e  D e  
P e r e  F a c i l i t y ?

Base assumption: continue to operate in current configuration

What needs to be done to maintain capacity, and at what capital cost?

Current projects + any additional needs (i.e. headworks, peak flow)

Alternative 1: Conversion to pump station

Alternative 2: Wet weather flow diversion to GBF

43



TM 2 .5  In f rast ructure  
Gap Ana lys i s



I n f r a s t r u c t u r e  G a p  A n a l y s i s

• Objective: Review existing facilities at GBF and DPF related to age, operation, maintenance, 
performance, reliability, and efficiency

• Approach:

1. Evaluated existing equipment and original design approach

2. Developed design basis for future flows and loads

3. Incorporate asset management evaluations

4. Document identified issues to be addressed from above analysis

45



I n f r a s t r u c t u r e  G a p  A n a l y s i s

• GBF Priority issues to address in facility  plan

• Peak flow management

• Age and reliability

• Screening and grit removal performance and operation

• Scum management

• Thickening operation and performance for primary sludge and WAS

• Sludge pumping and thickened sludge pumping maintenance

46



G B F  U n i t  P r o c e s s  R e v i e w

47

Unit Process Identified Issues

Influent Pumping Age, peak flow capacity

Screening Capture performance, peak flow capacity

Grit Removal Operation, capture performance

Primary Clarifiers Age, peak flow capacity

Primary sludge pumping Age, operation

Primary sludge thickening Age, operation, maintenance, performance

Activated Sludge Aeration Age, operation, energy

Secondary Clarifiers Age, flow split, peak flow capacity

RAS and WAS pumping (South Plant) Age, peak flow capacity

WAS Thickening Age, operation, maintenance, performance



G B F  U n i t  P r o c e s s  R e v i e w

( c o n t i n u e d )

48

Unit Process Identified Issues

Scum Handling (plant wide) Operation, maintenance, capacity

Chlorine Disinfection Peak flow capacity

Digestion

Dewatering Performance (solids content)

Drying Performance (solids content)

Incineration



I n f r a s t r u c t u r e  G a p  A n a l y s i s

• DPF Priority issues to address in facility  plan

• Peak flow management

• Age and reliability

• Screening and grit removal performance and operation

• Scum management

• Intermediate clarifier and final clarifier operation

49



D P F  U n i t  P r o c e s s  R e v i e w

50

Unit Process Identified Issues

Influent Pumping Age, peak flow capacity

Screening Capture performance, peak flow capacity

Grit Removal Age, operation, capture performance, peak flow capacity

Activated Sludge Aeration

Intermediate Clarifiers Age, peak flow capacity

RAS and WAS pumping Age (both systems)

Second Stage Aeration Not used

Final Clarifiers Age, peak flow capacity

Tertiary Filters Age, peak flow capacity

UV Disinfection Peak flow capacity

Scum Handling (plant wide) Operation, maintenance, capacity



Risks  &  Opportun i t ies
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H o w  s h o u l d  w e  b e  t h i n k i n g  a b o u t  t h e  n e x t  f i v e  
s e s s i o n s ?

52

Develop 
Solution 

Pathways

Define 
Opportunities

Identify Risks



H o w  d o  w e  f a c i l i t a t e  t h i s  d i s c u s s i o n ?

Example 1: Thickening

Risk: thickening capacity and operation limits R2E2 efficiency

Opportunity: new thickening equipment could address capacity, 

age, and operational issues

Solution pathway: 

Step 1: replace existing thickening equipment to 

provide increased capacity and reliability

Step 2: upgrade screening and grit removal 

facilities to provide stable thickening operation

Risk: future regulations will require removal of an emerging 

contaminant, such as PFAS, from wastewater effluent

Opportunity: proactively monitor and evaluate treatment 

alternatives and environmental impacts

Solution pathway:

Step 1: continue to monitor progress in NACWA, 

WEF, CSWEA

Step 2: incorporate emerging contaminant testing 

into any tertiary technology treatment piloting

Step 3: if tertiary treatment is required for other 

compounds (TSS, TP), incorporate advanced 

oxidation into the plan for the technology

Example 2: Emerging Contaminant Removal
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Schedu le
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W O R K S H O P  N O .  1  R E V I E W

Objectives
1. Develop a vision for development of the GBF and 

DPF over the coming 50 years that delivers 

extraordinary value to the Green Bay community.

2. Understand new-term issues and develop plans 

to address them while retaining future flexibility.

3. Identify actions to be taken now to mitigate 

future risks and to create future opportunities.

4. Assist New Water to building increased internal 

capacity, broadly viewed (e.g. staff, capabilities, 

financial, stakeholder support).

1. Clearly understand the current 

situation. (Workshop No. 1.)

2. Understand the broad goals and objectives of 

NEW Water internal and external stakeholders. 

(Workshop No. 2 and following)

3. Understand the range of future issues and 

possibilities, including uncertainties (Workshop 

No. 2 and following)

4. Understand constraints and how they can be 

relaxed (Workshop No. 2 and following)

Key Success Factors

2



WORKSHOP NO. 1 REVIEW

3

Workshop No. 1 - Where is NEW Water at:

• Adaptive Management - uncertainty for future

• R2E2 - Need "debottlenecking" and reliability of solids 
process, engine reliability

• Flows and Loads - lack of peak flow both plants in 2040, lack 
of loading capacity at DPF in 2040

• Hydraulic Limitations - peak flows exceed hydraulic capacity

• Future Regulatory Scenarios – separated into near- and long-
term considerations



WORKSHOP NO. 1 FEEDBACK

4

• Clear Articulation of Overall Workshop Goals

• Potential Need for Addition Small Group Discussions

• Re-Prioritize Workshops to Focus on DPF Because its Risks and 
Opportunties Drive Solution Pathways

Develop 
Solution 
Pathways

Define 
Opportunities

Identify Risks



A MINOR PIVOT

5

Session 1: NEW Water Infrastructure Drivers

Session 2: Future of Nutrient Removal De Pere Vision

Session 3: Water Reuse, Nutrients, Energy Management and 
Resource Recovery

Session 4: Water Re-Use, Emerging Concerns and Areas

Session 5: Consolidation of long-term drivers



MEETING OBJECTIVES

6

1) Complete Infrastructure Gap Summary- Provde a Summary of 
Key NEW Water Infrastructure Challenges

2) DPF Evauation – Obtain Feedback on:

a) Three Alternative Futures for DPF

b) Criteria By Which DPF will be Evaluated

c) Wet weather regulatory possibilities



Infrastructure Gaps

De Pere Facility Futures

Risks and Opportunities

A G E N D A

Schedule

7



In f rast ructure  Gaps

8
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G B F  U n i t  P r o c e s s  R e v i e w

10

Unit Process Identified Issues

Influent Pumping Age, peak flow capacity

Screening Capture performance, peak flow capacity

Grit Removal Operation, capture performance

Primary Clarifiers Age, peak flow capacity

Primary sludge pumping Age, operation

Primary sludge thickening Age, operation, maintenance, performance

Activated Sludge Aeration Age, operation, energy

Secondary Clarifiers Age, flow split, peak flow capacity

RAS and WAS pumping (South Plant) Age, peak flow capacity

WAS Thickening Age, operation, maintenance, performance



G B F  U n i t  P r o c e s s  R e v i e w
( c o n t i n u e d )

11

Unit Process Identified Issues

Scum Handling (plant wide) Operation, maintenance, capacity

Chlorine Disinfection Peak flow capacity

Digestion

Dewatering Performance (solids content)

Drying Performance (solids content)

Incineration
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D P F  U n i t  P r o c e s s  R e v i e w

13

Unit Process Identified Issues

Influent Pumping Age, peak flow capacity

Screening Capture performance, peak flow capacity

Grit Removal Age, operation, capture performance, peak flow capacity

Activated Sludge Aeration

Intermediate Clarifiers Age, peak flow capacity

RAS and WAS pumping Age (both systems)

Second Stage Aeration Not used

Final Clarifiers Age, peak flow capacity

Tertiary Filters Age, peak flow capacity

UV Disinfection Peak flow capacity

Scum Handling (plant wide) Operation, maintenance, capacity



GBF AND DPF INFRASTRUCTURE SUMMARY

14

Both Plants

1) Peak Flow

2) Aging Assets

3) Screening and Grit Removal

4) Thickening

5) Scum Management

DPF

1) Not Operated as Designed and Not Designed to be Remote



De Pere  Fac i l i t y Futures

15
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Option 1: 

Keep ‘er moving

Current CIP 
plan

Additional 
improvements 
for reliability

Option 2: 

Pump station

Large diameter 
and pump 

station costs

Significant GBF 
expansion

Option 3: 

A new vision

New treatment 
configuration

Target the 
initial vision for 

DPF

• Option 1: Likely 20-Year Investment for Headworks/AS Upgrades/Filters/UV > $50 million

• Option 2: New Pump Station/Force Main/EQ Basin > $30 million (without GBF Upgrades)

• Option 3: New wet weather plant > $50 million



W e  d i s c u s s e d  n u m b e r s  f o r  G B F  a n d  D P F  l a s t  
t i m e

17
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C o m b i n i n g  D P F  a n d  G B F  w o u l d  r e q u i r e  a  3 2 %  
e x p a n s i o n  b y  2 0 4 0 …
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… b y  2 0 7 0  ( w h i c h  i n c l u d e s  t h e  S o u t h  B r i d g e  
g r o w t h ) ,  D P F  w o u l d  a c c o u n t  f o r  5 0 %  o f  t h e  l o a d

19

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Average Day Maximum
Month

Max Day Peak Hour

Total NEW Water Flow Contribution

GBF DPF

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Average Day Maximum
Month

Max Day

Total NEW Water Load Contribution

GBF DPF



FRAMING THE DPF EVALUATION

20

1) Is there a water quality benefit for two plants?

2) Is there a customer benefit for two plants? Customer benefit 
from one plant?

3) Does the DPF have Other Value?

4) What drives the DPF Operational Issues?

5) Understanding the Regulatory Possibilities for Wet Weather 
Treatment



I s  t h e r e  a  w a t e r  q u a l i t y  b e n e f i t  t o  t w o  
d i s c h a r g e s ?

21



W h a t  a r e  c u s t o m e r / c o m m u n i t y  b e n e f i t s  f r o m  
o n e  o r  t w o  p l a n t s ?
Whiteboard exercise

22



W h a t  a r e  t h e  v a l u a b l e  a s s e t s  a t  t h e  D e  P e r e  
F a c i l i t y ?
Whiteboard exercise

23



W h a t  d r i v e s  t h e  D e  P e r e  F a c i l i t y  t o  r e q u i r e  
m o r e  o p e r a t i o n a l  a t t e n t i o n  t h a n  p l a n n e d ?

Whiteboard exercise

24



Wet Weather

25



A u x i l i a r y  T r e a t m e n t  F a c i l i t i e s

• Permitted use per 40 CFR 122.41(m)

• Wet-weather influent amenable to physical/chemical treatment

• USEPA (2014), NPDES Experts Forum on Public Health Impacts of Wet Weather Blending 
(https://www.epa.gov/npdes/npdes-experts-forum-public-health-impacts-wet-weather-blending-
documents)

• USEPA (2007), Wastewater Management Fact Sheet, In-Plant Wet Weather Peak Flow Management, 
EPA 832-F-07-016

• WEF (2006), Guide to Managing Peak Wet Weather Flows in Municipal Wastewater Collection and 
Treatment Systems

• USEPA (2004), Report to Congress, Impacts and Control of CSOs and SSOs, EPA 833-R-04-001

Many pilot & full-scale studies by B&V and others support the use of physical/chemical 
auxiliary treatment facilities for wet-weather flows

26

https://www.epa.gov/npdes/npdes-experts-forum-public-health-impacts-wet-weather-blending-documents


4 0  C F R  1 2 2 . 4 1 ( m ) ( 1 ) ( i )

Do not use the terms diversion or bypass if providing auxiliary treatment

27

Diversion means decreasing or cutting off flows 
to a process unit. Parallel treatment concept 
does not decrease flows to any portion of the 
treatment facility.



4 0  C F R  1 2 2 . 4 1 ( m ) ( 4 ) ( i ) ( B )

Do not use the terms diversion or bypass if providing auxiliary treatment

28

Use of auxiliary treatment 
facilities is not a bypass



4 0  C F R  1 2 2 . 4 1 ( m ) ( 2 )

Do not use the terms diversion or bypass if providing auxiliary treatment

29

Parallel auxiliary treatment provides 
essential maintenance of biomass to 
assure efficient operation



• Optimize for intermittent wet-weather flows

• Complement inherent limitations of biological processes

• Long track record of success

• Small footprint alternatives. Collocated or satellite facilities.

Biological Treatment 
Facilities
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Qpeak

(1.5 to 4) x Qavg

Qaux

A f t e r  o p t i m i z i n g  e x i s t i n g  s t o r a g e  a n d  t r e a t m e n t  
i n f r a s t r u c t u r e ,  c o n s i d e r  a u x i l i a r y  t r e a t m e n t  
c a p a c i t y

30

Auxiliary Treatment Facilities
Flow Control (Gravity vs. INF or EFF Pumping)

Screening

Grit Removal (Optional)

Clarification

Effluent Disinfection



31

Settling-Based Filtration-Based Flotation-Based
1. Conventional Settling

-Rectangular, Circular, Square, RTB, Shaft
1. Shallow Granular Media 1. Conventional Floatables 

Removal
-Skimmers, Scum baffles2. Vortex (Swirl Concentrator) 2. Deep Granular Media

3. Lamella Settler

3. Microscreens, Woven Media
-Salsnes Filter, Eco MAT®Filter, 
Hydrotech Discfilter, SuperDisc™, 
Forty-X™ Disc, Quantum™ Disk

2. Dissolved Air Flotation 
(DAF)

4. Chemically Enhanced Settling
4. Floating Media

-MetaWater High Speed CSO Filter, 
BKT BBF-F

a. Conventional Basin

b. Sequencing Batch
- e.g. ClearCove Flatline EPT

c. Lamella Settler 5. Pile Cloth Media
-AquaPrime™, infini-D™ 3. Polymer-aided DAF

-Various suppliersd. Solids Contact / Recirculation
- e.g. DensaDeg®, CONTRAFAST®

6. Compressible Media
-Fuzzy Filter™, WWETCO FlexFilter™

e. Ballasted Flocculation
- Microsand (e.g. ACTIFLO®, RapiSand™, 

Densadeg XRC™)
- Magnetite (e.g CoMag™)

7. Fixed-Film Contact
-Biological Aerated Filter (BAF), 

BioFlexFilter™

4. Biocontact + DAF
-Captivator®

5. Suspended Growth Contact
-BIOACTIFLO™, BioMag™, Bio-CES

Enhanced RemovalSmall Footprint (High-Rate Treatment)Primary Removal Equivalent *

* If coagulation/flocculation provided, HRT → EHRT (in some cases)

HRC

HRF
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P i l o t  a n d  F u l l - S c a l e  E H R T  P r o j e c t s  I n c l u d e :

• 30+ operating in U.S. since ~1995

• 60+ worldwide
32

Full-Scale Auxiliary EHRT Facilities 
in the U.S.

EPA Region State

1 Massachusetts, New Hampshire

2 New York

3 DC, Maryland

4
Florida, Georgia, Mississippi,
Tennessee

5 Illinois, Indiana, Ohio, Wisconsin

6 Arkansas, Louisiana, Texas

7 Kansas

9 California

10 Oregon, Washington

(pilot)



O t h e r  R e l e v a n t  P o i n t s

Regulatory Acceptance
– EPA CSO Control Policy - EHRT clearly allowed
– EPA SSO/blending policy - Still under development

o EHRT allowed in 8th Circuit Court states 
thanks to ILOC v. EPA. Case-by-case 
elsewhere. Precedents include KS, MA, NH, 
NY, NJ, OH, OR, TX, WI.

o CRR v. EPA trying to apply ILOC v. EPA
nationwide

Dual-Use Potential
– Tertiary dual-use increases effluent TSS and P 

removal.  HRF compatible with bio-P or chem-P 
removal without more coagulant demand.

– Primary dual-use increases raw TSS capture for 
carbon diversion, energy recovery and reduced 
secondary BOD load.

33

Circuits for U.S. Court of Appeals

Regions for U.S. EPA

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjf89u5qerSAhUL7IMKHeqYDwUQjRwIBw&url=http://tse.net/as-fcc-net-neutrality-rules-go-into-effect-today-us-court-declines-to-block-open-internet-rule/&bvm=bv.150120842,d.amc&psig=AFQjCNGVu864gh5wrOzApxHfOEoRIWWM5A&ust=1490279357407797
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjOo8y0-vfVAhUE2mMKHTWjBPkQjRwIBw&url=https://commons.wikimedia.org/wiki/File:Regions_of_the_United_States_EPA.svg&psig=AFQjCNHQpwr-psZLLmZgmqoEslkE-e6I8Q&ust=1503941853940526


D u a l - U s e  A u x i l i a r y  F a c i l i t i e s

More WRRF benefit from capital investment than just infrequent wet weather

34
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Risks  &  Opportun i t ies
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W h a t  a r e  t h e  k e y s  r i s k s  a n d  o p p o r t u n i t i e s  f o r  
t h e  D P F  f u t u r e  v i s i o n ?

36

Develop 
Solution 
Pathways

Define 
Opportunities

Identify Risks



Schedu le
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Understanding TASK B

50-YEAR 

TASK C
Solution Evaluation

TASK D
Consensus Building

TASK E 
Solution Building
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GREEN BAY FACILITY & DE PERE FACILITY
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50-Year Vision – Session 3



To d a y ’s  G o a l s

1.Facility Plan schedule and decision making update

2.Concurrence on options for the DPF and GBF based on Session 2 

comments

3.Set the groundwork for future MUA criteria

2



Fac i l i t y P lan Roadma p

July 2019 April 2020

Task 2
Establishing existing 
conditions

Task 4
“Early out” analyses 
(screening, grit, 
thickening)

May 2020 June 2020

Task 3
Session 1
What are the main 
challenges for NEW 
Water?

Task 3
Session 2
What are the 
challenges at DPF?

Task 3
Session 3
What is the process 
for decision making 
at DPF?



H o w  d o  w e  m a k e  a  d e c i s i o n  o n  D P F ?

4

Recommended 
path forward 

at DPF

4. Evaluate 
adaptability 

3. Complete a 
full MUA 

analysis of the 
DPF options

2. Develop 
feasibility level 

capital and 
operating costs

1. Identify 
feasible 

alternatives

July 2019 June 2020 August 2020



W h a t  h a p p e n s  a f t e r  t h e  D P F  d e c i s i o n ?

5

Facility Plan and 
CIP

8. Holistic MUA
7. Individual 

component MUA

6. Complete 
remaining 

evaluations for 
Task 4 

(DPF and GBF 
Components)

5. DFP Decision

July 2019 September 2020 December 2020October 2020



6

Option 1: 

Simplify and 
Expand

Improved wet 
weather 

operation

Simplify number 
of unit processes

Energy efficiency 
opportunities

Option 2: 

Pump Station

No DPF 
operation

Significant GBF 
expansion

No DFP, but more 
challenging GBF?

Option 3:

A New Vision

New Treatment 
Configuration 

Target initial 
vision for DPF

Opportunities for 
resource 
recovery?

1 .  I d e n t i f y  f e a s i b l e  a l t e r n a t i v e  p a t h w a y s



Option 2: Equalize and pump
1. Maintain a headworks facility
2. Develop equalization sizing to limit peak 

flow impact at GBF
3. Does this really limit rotational assets?

30 MG of Storage
(assumes 20 foot depth)
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Existing Option 2 - Equalization and Pumping

Activated Sludge Assets



S t o r a g e  a t  D P F  c o u l d  l i m i t  p e a k  f l o w  i m p a c t  a t  
G B F

8

Storage required: Likely more 
than 30 MG, but how much 
more?

Flow rate sent to GBF 
becomes the critical factor



S t e p  1  - U n d e r s t a n d i n g  t h e  c o n t e x t :
F u t u r e  F l o w s  a n d  L o a d s
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Peak hour flow: 
19.3 mgd gap

Peak day flow: 
Matches capacity

Peak hour flow: 
23.6 mgd gap

Peak day flow: 
20.8 mgd surplus



10 Option 2: Equalize and pump
1. DP pump station and force main
2. Small equalization at DPF
3. Capacity expansion at GBF

1. Headworks
2. Primary clarifiers
3. Aeration basin
4. Final clarifiers
5. Disinfection

Capital Cost
$140M to $240M



1.78/250

Option 1a: Simplify and expand
1. New headworks
2. Remove intermediate clarifiers from flow 

diagram
3. Increase activated sludge volume
4. Addition of step feed
5. Fourth clarifier (or equalization)
6. Filtration and UV for tertiary treatment
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Existing Option 1 - Step Feed, Full Peak

Activated Sludge Assets

Convert intermediate clarifiers 
to aeration basins

Add fourth clarifier

Wet weather 
step feed

Capital Cost
$80M to $110M



Option 1b: Simplify and expand
1. New headworks
2. New oxidation ditches for simplified 

operation
3. Fourth clarifier (or equalization)
4. Filtration and UV for tertiary treatment
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Existing Option 3a - Ditch with peak flow
diversion/storage

Activated Sludge Assets

Add fourth clarifier

Oxidation ditches

Capital Cost
$90M to $120M



Option 1c: Simplify and expand
1. New headworks
2. AGS with equalization
3. Filtration and UV for tertiary treatment

AGS 
(AquaNereda™)
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Existing Option 1c - AGS

Activated Sludge Assets

Capital Cost
$120M to $150M



I s  i t  p o s s i b l e  t o  e q u a l i z e  i n s t e a d  o f  
e x p a n d i n g ?

Storage range: 0.6 MG to 3.2 MG

14

Limits DPF to 38 MGD



Option 3: Carbon redirection
1. New headworks
2. New secondary process with carbon 

redirection (maybe A/B?)
3. Fourth clarifier (or equalization)
4. Filtration and UV for tertiary treatment

A-Stage

B-Stage
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Existing Option 3b - Wet Weather and
Redirection

Activated Sludge Assets

Capital Cost
$100M to $130M



W h a t  i s  A - s t a g e  t r e a t m e n t ?

16

• High rate activated sludge 

(HRAS)

• <1 day SRT

• <2 hour HRT

• Sorb COD to biological 

floc

• Divert to anaerobic 

digestion

Rahman et al (2020) Journal of Water Process Engineering 36



A r e  w e  f o c u s e d  t o o  m u c h  o n  t o d a y ,  a n d  n o t  o n  
a  r e s o u r c e  r e c o v e r y  f u t u r e ?

17
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H o w  d o  w e  m a k e  a  d e c i s i o n  o n  D P F ?

18

Recommended 
path forward 

at DPF

4. Evaluate 
adaptability 

3. Complete a 
full MUA 

analysis of the 
options

2. Develop 
feasibility level 

capital and 
operating costs

1. Identify 
feasible 

alternatives



2 .  D e v e l o p  f e a s i b i l i t y  s t u d y l e v e l c a p i t a l  c o s t  
a n d  o p e r a t i n g  c o s t s

19

Options Capital Cost Main Components

Option 1 $80M to $110M • Existing CIP (headworks, filters, UV, clarifiers)
• Aeration basin improvements
• New clarifier

Option 2 $40M to $60M Pump Station and Pipeline
$30M to $60M DPF Storage
$70M to $120M GBF improvements

$140M to $240M Total

• 30 mgd pump station and pipeline
• DPF storage
• GPF expansion (south primary clarifiers, south aeration 

basin, south final clarifiers, disinfection)
• Headworks expansion

Option 3 $100M to $130M • Existing CIP (headworks, filters, UV, clarifiers)
• Aeration basin improvements (A/B stage)
• New clarifier



H o w  d o  w e  m a k e  a  d e c i s i o n  o n  D P F ?

20

Recommended 
path forward 

at DPF

4. Evaluate 
adaptability 

3. Complete a 
full MUA 

analysis of the 
options

2. Develop 
feasibility level 

capital and 
operating costs

1. Identify 
reasonable 
alternatives



H o w  d o  w e  m a k e  a  d e c i s i o n  o n  D P F ?
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Recommended 
path forward 

at DPF

4. Evaluate 
adaptability 

3. Complete a 
full MUA 

analysis of the 
options

2. Develop 
feasibility level 

capital and 
operating costs

1. Identify 
reasonable 
alternatives

Need for collaborative 
discussions in the next 
two sessions
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2020 2025 2030 2035 2040 2070

Keep 
DPF?

Yes

No

Applied research

Applied research

Applied research

A  d e c i s i o n  f o r  D P F  i s  
n e e d e d  n o w .   T h i s  
e n a b l e s  t h e  d e v e l o p m e n t  
o f  a  f a c i l i t y  p l a n  a n d  C I P.



Risks ,  Opportun i t ies  
and  MUA

23
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Operational 
Drivers

Resource 
Recovery

Carbon 
management

Energy recovery

Wet weather

Assets



T h i n k i n g  t h r o u g h  M U A  c r i t e r i a  w i l l  b e  
p a r t i c u l a r l y  c r i t i c a l  f o r  t h e  D P F  v i s i o n

25

Example output from the Netherlands R2E2 MUA



F i v e  a p p r o a c h e s  f o r  d e c i s i o n  m a k i n g  i n  a n  
u n c e r t a i n  w o r l d

• Robust decision making (RDM): stress test alternatives under various 

scenarios for technical robustness

• Dynamic adaptive planning (DAP): implementation of a plan that is 

adapted over time based on new knowledge

• Dynamic adaptive policy planning (DAPP): development of alternative 

routes as part of DAP

• Info-Gap Decision Theory (IG): An info-gap is the disparity between what is 

know and what needs to be known to make a decision; evaluation of a large 

range of options computationally

• Engineering Options Analysis (EOA): assignment of economic value to 

technical flexibility

26



H o w  c a n  d y n a m i c  a d a p t i v e  p l a n n i n g  b e  
i m p l e m e n t e d  f o r  N E W  W a t e r ?
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• Specify goals and objectives – Risks, opportunities, and MUA
• Develop an initial plan to meet these goals and objectives – 5-year CIP
• Identifying the vulnerabilities of the plan – Addressed by MUA
• Develop an initial plan of actions to be taken immediately upon implementation to 

protect it against some of these vulnerabilities – Applied Research Plan
• Establishment of signposts to monitor the remaining uncertain vulnerabilities –

Future risks and opportunities
• Continued development of actions to advance the plan as the future becomes 

more certain – 10-year and 15-year CIP
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2020 2025 2030 2035 2040 2070

Keep 
DPF?

Yes

No

Applied research

Applied research

Applied research

A  d e c i s i o n  f o r  D P F  i s  
n e e d e d  n o w .   T h i s  
e n a b l e s  t h e  d e v e l o p m e n t  
o f  a  f a c i l i t y  p l a n  a n d  C I P.



M U A  i s  g o i n g  t o  d r i v e  
t h e  u l t i m a t e  d e c i s i o n

Capital Cost

Operating Cost

Flexibility

Number of rotating assets

Expandability

Wet weather operation

Staffing

Resource recovery opportunities

Regulatory flexibility

Energy goals

Stakeholder acceptance

Community impacts

Aesthetic impacts

Financial

Operational

Environment

Community

60%

40%

10%

30%

10%

20%

30%

40%

30%

30%

40%

30%

30%

Option 1: DPF with step feed and equalization

Option 2: DP PS and equalization

Option 3: DPF with carbon redirection

40%

30%

15%

15%
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M U A  i s  g o i n g  t o  d r i v e  
t h e  u l t i m a t e  d e c i s i o n

Capital Cost

Operating Cost

Financial

Operational

Environment

Community

60%

40%

Option 1: DPF with step feed and equalization

Option 2: DP PS and equalization

Option 3: DPF with carbon redirection
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Recommended 
path forward 

at DPF

4. Evaluate 
adaptability 

3. Complete a 
full MUA 

analysis of the 
options

2. Develop 
feasibility level 

capital and 
operating costs

1. Identify 
reasonable 
alternatives

Finalize criteria on July 2, 2020



Sess ion  2  notes
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S t e p  1  - U n d e r s t a n d i n g  t h e  c o n t e x t :
F u t u r e  F l o w s  a n d  L o a d s
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S t e p  1 : U n d e r s t a n d i n g  t h e  c o n t e x t :
R e q u i r e d  I n f r a s t r u c t u r e  I n v e s t m e n t

34



S t e p  2 :  W h a t  a r e  t h e  r i s k s  a n d  o p p o r t u n i t i e s  
f o r  K e e p i n g  D P F ?  

35

1) Water quality and permit benefit for two plants?

2) Does the DPF have Other Value? (Outside the fence to 
customers or neighbors.)

4) Asset Value and Maintenance

5) Operational considerations

6) Understanding the Regulatory Possibilities for Wet Weather 
Treatment



I s  t h e r e  a  w a t e r  q u a l i t y  b e n e f i t  t o  t w o  
d i s c h a r g e s ?

36



S t e p  2 :  W a t e r  Q u a l i t y  &  P e r m i t
R i s k s  a n d  O p p o r t u n i t i e s  f o r  K e e p i n g  D P F

Risks General Opportunities

• Possibly more legal liability 

with two discharges.

• Emerging contaminants 

discharged at two locations 

could be a future risk.

• Bubble permit between two 

facilities (TP and TSS) and 

permit limits established by 

TMDL

• Removing DPF discharge and 

moving upstream likely not a 

huge impact on water quality.

• Potentially worse Fox River 

water quality if no DPF 

discharge (mainly suspended 

solids)

• Two plants may have more 

flexibility to trade mass between 

the plants for a mass-based 

limit

37



S t e p  2 :  O u t s i d e  t h e  F e n c e  C o n s i d e r a t i o n s
R i s k s  a n d  O p p o r t u n i t i e s  f o r  K e e p i n g  D P F

Risks General Opportunities

• Few “outside the fence” risks 

such as odor.

• All things equal, one plant is 

better than two so could 

possibly eliminate DPF

• Plant is relatively isolated with 

mostly park space surrounding 

it.

• One or two discharges isn’t a 

huge driver for customer 

decisions.

• No major complaints about 

facility

• No decentralization driver for 

combining the plants.

• Little opportunity or interest in 

land re-use or site redevelopment 

for alternative purposes.

• Little opportunity for reclaimed 

wastewater from DPF by 

customers.

• Potential opportunity for river trail 

in the future – could be with or 

without the plant.

• Two plants provide more 

resiliency.
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S t e p  2 :  A s s e t  V a l u e  A n d  M a i n t e n a n c e
R i s k s  a n d  O p p o r t u n i t i e s  f o r  K e e p i n g  D P F

Risks General Opportunities

• Too many individual assets at 

DPF that take too much 

operations. The GBF and DPF 

have the same number liquid 

assets.

• Much maintenance time 

invested at DPF relative to its 

size.

• Intermediate clarifiers are a 

pinch point

• Wet weather flows are 

challenging.

• Dry weather flow operation is 

stable.

• Final clarifiers, filters, back end 

of the facility are valuable,

• Blowers relatively new

• Lots of space for expansion

• Continue to use recent 

electrical investments and new 

generators

• IT systems of two plants well 

tied together
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S t e p  2 :  O p e r a t i o n a l  C o n s i d e r a t i o n s
R i s k s  a n d  O p p o r t u n i t i e s  f o r  K e e p i n g  D P F

Risks General Opportunities

• Wet weather is a challenge. Large 

loading swings cause issues.

• Final clarifiers are used for 

equalization, but this 

is operationally intensive. Formal 

equalization volume could alleviate 

operational issues during wet 

weather flow.

• Intermediate clarifiers are a critical 

bottleneck to process stability; high 

risk operational condition

• Flexibility is a benefit; ability to 

shift load to GBF from mill 

waste as well as 5 mgd of metro 

wastewater

• Stable operations at lower 

influent flows (fairly good 

resilience to swings in industrial 

loadings)

• Good and stable operations for 

normal flows
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N E W  W A T E R

GREEN BAY FACILITY & DE PERE FACILITY

J u l y  1 ,  2 0 2 0

50-Year Vision – Session 4



To d a y ’s  G o a l s

1. Discuss and finalize approach for incorporation of a 50-year 

vision

2. Finalize criteria and approach for the MUA for the Facility Plan

2



Look ing  ahead  50  
years

3



D e v e l o p m e n t  o f  a  “ t e c h n o l o g i c a l  
c o n s t e l l a t i o n ”  t o  a d d r e s s  t o d a y  a n d  t o m o r r o w

4Kehrein et al (2020) Sustainability 12, 4168; doi:10.3390/su12104168
Quaglia, A. An Integrated Business and Engineering Framework for Synthesis and Design of Processing Networks. 
Ph.D.Thesis,DTUChemicalEngineering,DepartmentofChemicalandBiochemicalEngineering, Kgs. Lyngby, Denmark, 2013.



5
2020 2025 2030 2035 2040 2070

Keep 
DPF?

Yes

No

Applied research

Applied research

Applied research

T h e  F a c i l i t y  P l a n  w i l l  b e  
d e v e l o p e d  a s  a  d y n a m i c  
a d a p t i v e  p l a n  f o r  f u t u r e  
i m p l e m e n t a t i o n .



T h e  N E W  W a t e r  F a c i l i t y  P l a n  i s  a  c o m b i n a t i o n  
o f  f a c i l i t y  p l a n n i n g  a n d  m a s t e r  p l a n n i n g

6
Marchau et al (2019) Decision Making Under Deep Uncertainty. Switzerland; Springer.

Master PlanningFacility Planning

Relating this concept to a 
50-year vision

1. Identify long-term risk 
categories and risks

2. Develop a likely 
response

3. Identify a facility plan 
opportunity



W h a t  c a n  w e  i d e n t i f y  a s  5 0 - y e a r  r i s k s ,  a n d  h o w  
d o e s  N E W  W a t e r  r e s p o n d  ( c o l l a b o r a t i v e  
d i s c u s s i o n ) ?
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Risk category Risk Likely Response Facility Plan Opportunity

Regulatory New effluent compounds Tertiary treatment/ 
membrane filtration

Maintain site footprint, 
consider as part of DPF 
improvements

Effluent nitrogen limits Aeration basin 
modifications

Develop plan for basin 
modifications

Microplastics Tertiary treatment/ 
membrane filtration

Maintain site footprint, 
consider as part of DPF 
improvements

GHG emission regulations Reduce use of non-
renewable energy



W h a t  c a n  w e  i d e n t i f y  a s  5 0 - y e a r  r i s k s ,  a n d  h o w  
d o e s  N E W  W a t e r  r e s p o n d  ( c o l l a b o r a t i v e  
d i s c u s s i o n ) ?
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Risk category Risk Likely Response Facility Plan Opportunity

Aging infrastructure Concrete failure Repair and maintain Plan for concrete 
rehabilitation in all 
projects

Shift in industry / 
demographics

Significant reduction in 
organic loading

Reduction in dry weather 
hydraulic capacity needs

Phased implementation of 
organic loading projects

Decreased water usage 
from conservation

Optimization of basin 
operation

Rapid population growth Expansion of facilities Maintain expansion 
flexibility



W h a t  c a n  w e  i d e n t i f y  a s  5 0 - y e a r  r i s k s ,  a n d  h o w  
d o e s  N E W  W a t e r  r e s p o n d  ( c o l l a b o r a t i v e  
d i s c u s s i o n ) ?
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Risk category Risk Likely Response Facility Plan Opportunity

Community changes Increased demand for 
reuse water

Tertiary treatment/ 
membrane filtration

Maintain site footprint, 
consider as part of DPF 
improvements



W h a t  c a n  w e  i d e n t i f y  a s  5 0 - y e a r  r i s k s ,  a n d  h o w  
d o e s  N E W  W a t e r  r e s p o n d  ( c o l l a b o r a t i v e  
d i s c u s s i o n ) ?
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Risk category Risk Likely Response Facility Plan Opportunity



Emerg ing  metr ics  for  
dec i s ion  mak ing

11



U N S D G s a r e i n c r e a s i n g l y  b e i n g  c o n s i d e r e d  a s  
f o u n d a t i o n  g o a l s

12



O u r  F u t u r e  o n  E a r t h  p r e s e n t s c o n c e p t s f r o m
t h e S t o c k h o l m  R e s i l i e n c e  C e n t e r

resilient approaches might be possible where the combined effects are kept in mind with every move 13



I S I  E n v i s i o n  f r a m e w o r k  c a n  p r o v i d e  a d d i t i o n a l  
m e t r i c s

14



NEW Water  MUA

15



W e  a r e  g o i n g  t o  d i s c u s s  
M U A  c r i t e r i a  a s  t h i s  w i l l  
d r i v e  t h e  u l t i m a t e  
d e c i s i o n s

Capital Cost

Operating Cost

Financial

Operational

Environment

Community

60%

40%

Alternatives
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S e v e r a l  q u e s t i o n s  t o  d e b a t e  t o d a y

• Is resilience and adaptability an evaluation criteria or a non-negotiable, foundational goal?

• Should a ranking be used for criteria, or a binary (yes/no) approach?

• Are there broad, global categories that will change recommended decisions?

17



M U A  To o l  r e v i e w

18
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