INfiltration

PRIVATE PROPERTY SOURCES AND SOLUTIONS



PLANT DESIGN CRITERIA

Village of

Design
_Parameter _ I Critcria 2026 K k
FLOW, mgd ewdaskum
Average - ~0.75
Maximum Month (1.8:1) 1.21
Maximum Day (4:1) _ 2.68

Peak Hour (45:1) N 300 POpUIGﬁO"
" pversge. o 1458 Aprox. 4,000

Maximum Month (1.1:1) 1604
Maximum Day (2:1) 2916
[ ]
TSS, Ibsiday A g D Iy
Average 1661 Verq e q I

Maximum Month (1.1:1) 1827 I 4 d
Maximum Day (2:1) - 3322 F OW ° I I l

PHOSPHORUS, Ibs/day

Average 47

Maximum Month (1.1:1) 52

Maximum Day (2:1) . o
TKN, Ibs/day

Average _ 182

Maximum Month (1.1:1) 200

Maximum Day (2:1) _ _ 364




The Problem

»During significant rain events, storm and ground water can find its
way into the sanitary sewer system through inflow and infiltration (1&l).
When this excess water enters the sanitary sewer system, it can create
the following problems:

» Overloading of collection system resulting in basement backups
» Additional cost to treat the higher volume of wastewater

» Reduced freatment efficiency due to exceedance of treatment
process designs.

» Potenftially exceeding permit compliance (TMDL)



Construction Age of Homes Impact
on |&l

Homes built after 1954 were not
allowed to connect foundation drains

Homes built prior to 1920 may not have to the sanitary sewer due to change in
foundation drains installed plumbing code.

1920 and 1954

1920 1954

Homes built between 1920 and 1954

may have foundation drains that
discharge to the sanitary sewer lateral
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Flaor Drain Cover —

Falmer Yahe:
Check Valve That  —__

Swings Open

Drain Tile Cross
Connection

» Drain tile directly connected to
sanitary sewer lateral was
common between 1920 and
1954.

» Palmer Valves commonly
used for this connection.

» Some directly tied into
sanitary lateral at
foundation wall

» World War Il ended in 1945. Why
IS this importante



Floor drain with Palmer valve cross connection
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New Sanitary Sewer
New Water Main

T h e New Storm Sewer

KeWOSkU [l Storm Laterals Provided To Each Property.

Connection REQUIRED

Approach

Pipe Burst Sanitary Laterals

Remove Clearwater Cross Connections and
Install Sump Pumps as Needed.




Village Code

Sec. 14-331. Sump pump regulations.

(b) Restrictions. Except as otherwise provided in this section, where existing sump and storm water drainage lines exist, all
sump pump discharges shall be connected directly to a storm sewer by means of an underground closed pipe.

(c) Prohibited sanitary sewer discharges. The connection of roof downspouts, sump pump discharges, exterior foundation
drains, area drains, or other sources of surface run off or ground water to a building sewer or drain which discharges
directly to a public sanitary sewer is prohibited. The connection of roof down spouts, or other sources of direct surface
run off discharge is prohibited to the sump pump discharge piping system.

(d) Time for connection.
(1) New construction connections.

(2) Existing building connections.

Sec. 94-251. Unpolluted waters and stormwater.
(a) No person shall discharge or cause to be discharged any unpolluted waters such as
stormwater, groundwater, roof runoff, subsurface drainage or cooling water to any sanitary sewer



Private Property Involvement

4 )
Identify problem areas through
age of home, CCTV
inspections, other
infrastructure deficiencies, and
areas where homeowners
have already needed to fix

collapsed laterals.
& J

Public meeting to explain
project, set up appointments
for inspections, and discuss
financing options.

Assist contractors during
construction

4 Y
Inspect homes for existing
condition
\_ J
4 A

Consent and waivers for work
to be completed. 100%
Participation




slome
nspections

» Sump pump and
discharge location

» Number of floor drains
and do they have
Cross connections

» Location of sanitary
lateral cleanout

» Any special features
to the property



Conclusielsl




Funding for
high flow
optimization

FOCUS ON ENERGY ASSISTANCE




Better conftrol surges in flow to help retain solids

Control in plant during times of high flows

GOCI' lit=Yo |l Trcat flows at a reduced cost

Opftimize




Flow
Equalization
Through Lift

Station VFD
Addition

Average plant flow rate 250 GPM

Hwy 45 Lift Station flow rate

Prior to VFD 650GPM

After VFD
Variable not to exceed 300GPM



Focus on Energy Incentive

VED Implementation for Lift
Station Pumps

. Results: Annual energy
savings of 221,911 kWh, ==
reducing energy costs by E

more than $24,400.

. Recently installed
variable frequency drives
(VFDs) on two 75HP lift station
pumps to improve motor
efficiency.

. Financial Incentives:
Received $6,600 to support
the project



Aeration Basin Diffuser
Replacement FoCUs On
Energy Incentive

» e+ Replacing outdated ceramic disk fine-
bubble diffusers with new flexible memlbrane
fine-bubble diffusers.

» e Results: Improved oxygen transfer efficiency,
reduced blower pressure, and lower airflow
requirements.

» e+ Estimated Savings: 64,191 kWh and 8.43 kW
annually.

»e+ Estimated Incentive: $4,457 .81




0 . Installing automated conftrol
o valves to optimize air pressure and
distribution across the system.

Aeration Basin

Automated
control valves




Orange is a valve
on the main
blower header
hat allows us to
1ake digester
and aeration
basin air line
COMIMon or
seperate

1.‘4",--. issferation
Basin airline New automated

’ valve to supply .
. ¢ only required by

. n DO probe

setpoint amount
=) of air -

Red is \%
wastewatgr flow "

",,‘-'_:‘:ibmugh aeratiog -

basins 4
- Reaeration _

Manhole “( ’




Project Cost Focus
Incentive

VFD install at Lift  $21,935 $6,600

Project

neen Cost and
Incentive

Aeration Diffuser $19,940 $4,457
replacement

Aut ted $22,860 $7,037
A;rg?o?’w ?:on’rrol TOTO |S

Valves

Totals S64,735 518,094




Thank Y@Esi

Ben Propson

Village of Kewaskum WWTF
Supervisor m
bpropson@kewaskumwi.gov W

GATEWAY TO THE KETTLE MORAINE




Wastewater Resiliency
October 17, 2025

City of Sun Prairie

Jeremy Cramer Wastewater
Conveyance and Treatment Director




Wastewater
Treatment Plant

1982 Original Facility Built
Population 13,417

2005 Liquids and Solids Upgrade
Population 25,173

2020 Liquids and Low-Level
Phosphorus Upgrade

Population 35,967

2025 Solids Upgrade
Population 39,419
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Collection System
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Primary Check; Manhole E1-109
Sanitary to Storm Byoass Pump: EL-1C69 bo Storm Inlet 7296
| (eze Walker Bypass Map)
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* E1109
= Sanitary Sewer Manhales

Sanitary Sewer Mains

Televising Status

---+ Partial

—r Yes

__. ,
Walker Court
e B

—+ No

Manhole Issues

Manhole Failing - To Do (1)
Manhole Failing - WWatch {8}
Aczess Issue - To Do (1)

Bench Claaning - To D [4)

Bench Repair - To Do (5)

Casting Condition Issue - To Do (2£)
Grade Issue - To Da (26)
Infiltration - To Do (&)

Pawvament [ssua - Ta Do (15)
Hing/Adjustmen: lssue - lo Do (4]
Ring/Adjustmens Tssue - Watch [7)
Sign Repair/Replace - Tc Do (1)
Oter (3)

Televising Observations
DbservationType

Depasits (3)

Infiltration (7)

Qe (1)

Joint (13

Tap (4}

Misc Material Change {2}
Sewersheds

D

1

[ 2

| K

A e T B A

LR Bl )

5 | Critical Aevation Manhcle: E1-117
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Date Exported: 7/23/2025 1:13 PM

< il | (i
- El-1 Sewer Laterals
2 ey

0 SR
 sanitary

28



Hunters trail 07/23/25

Linnerud ( Oeefe & Linnerud )

ouraton

35
30
25
20

- 0ct 08,2025

©Oct 02,2025

Water Level in Feet

Monitor Type : LDOTT Alarm

Manhole ID:13-33A

TABLE

GRAPH

8
S
2

Rainfall batc @D

2
o
8
g
s
2

e Pipe diameter

Water Level (in Inches)

Rainfall (in Inches)

Davices

Taisns,

Updated ot Oct 15, 2025 138 PM

At Blase Wiy

HUNTERS TRAL

el 31

q s

et

OLYMPIC VILLAGE

827 CASTLE DRIVE

LINNERUD

SReam

5 Wi Way

o 51
927 Castle Drive

s L

Ansama

Sagphins Wy

elte Are

1-4of4

LTS

Pipe Diameter:203  Installation Date : July 28, 2025

.

Sensor Depth :1200

Monitor Type : LIDOTT Alarm

1ole ID: E1-116.

Hunters trail 07/24/25 to 07/22/25

° )

Mark Lines (@

Rainfall bata @D

Scale Axis

35
30
25
20
15
10

Rainfall

n o

00:5¥:1L012¢-£0-G20C
00:GP:€0122- L0-G20C
00:5¥:501¢¢-£0-G¢0C
00:5¥:£012¢-£L0-G20T
00:5¥:601¢¢-£0-G¢0C
00:5¥:L L1g¢-L0-GC0T
00:5P:€L1ge-£0-GC0C
00:5¥:GL12¢-L0-G20T
00:GP:LL1ZT-L0-G20C
00:5¥:611¢¢ £0-GC0C
00:5¥:1212¢-L0-G20T
00:5¥:€Clee£0-G¢0T
00:5¥:1L01€¢-L0-GC0C
00:5¥:€0Le¢-£0-GC0C
00:5¥:501€¢-£0-G20C
00:GP:L0LET- L0-GC0C
00:5¥:601€¢-£0-GC0C
00:6¥:L L1ET-L0-GT0T
00:S¥:elLlee £0-G¢0T
00:5¥:GL1€¢-L0-GC0T
00:5P:LL1eC-£0-GC0C
00:5¥:611€¢-£0-G20C
00:5¥:LClee £0-G¢0T
00:5¥:€C1€¢-L0-G20C
00:5P:LOLPE-£0-GC0C
00:5¥:€01¥¢-£L0-G20C
00:G¥:501prZ- L0-G20T
00:5¥:L01ve-£0-GC0T
00:5¥:601¥2-£L0-G20T
00:5¥L L1ve-£0-GC0T
00:S¥:€L1ve-L0-GC0C
00:5P:GLLPC-£0-GC0C
00:S¥:LL1ve-£0-GC0T
00:G¥:611rZ-L0-520T
00:5¥:LClve-£0-GC0T
00:5¥:€T1Pe-L0-G20T

1200

1200

omm

4mm

Water Level (in Inches) Pipe diameter

Rainfall(in Inches)



1 ~nz“§32=f;:t= =‘F""“E‘![‘




701
700

USMH: E1L2

: E1L2-

DSMH




Blankenheim Park
{ﬁ_

b S
-

/

SUN PRAIRIE

nevolves anound yow

1“& Y 4 1%_: :r
AM

Date E:qJ-.nrt.E:l:fol 824




\l
|

S \
N\ '\m




VALLEY b DR

=
:
wy ™ g3
R v’ f L §7
I INTE 1 OUET PL
Tir=") ¢ i7
i I i
H B | |
1 I
i H: F j i
A
e ra N ]
e & H £
W MA,
Emuu- § Y. m‘;:*“% I
ra— R Ty, g e §
B .58 s -
252 g2 foomm
S—— L T
! & @ i i
I £ &
: L
) ! e £
: i &

",
.
#

I S
o > X _[E
| E e rengwer B0 A ARES 0y
] ! 2
I | g
g | ?
i
i
i
|
!
I o
i &
| &
H ] &
z REEFFE
§ | £ o o
H | H
i TeRmA GT mrrmt.nﬁg
TaNeHo 0 [ -
-"
;
|
i
| —
i

T
g

o

FosEFONT A

R

A
% o
o G g
& cormos § 3 s scve
e B A | w P 4V
R S S | a ' ot
,

OXEEFFE ME

1
Lovalon
Jr
i
|
-3
=

\.|

Noico
& w & wonower 4
Frs o ;’ 2 o . o
E o o g e wosia 57
§ wreren 2L
&
T on B S 1

SBIRD STl

|
i
|
|

FARKVIEW O

BRETOLST

N
i
i
i
!
i
i
i
i
i
i
i

COUNTY HIGHWAY

COUNTY HIGHWAY N

Legend
Year Lined
0
1996
2002
2003
2004
2006
—— 2007
2009
2010
— 2012
2013
— 2014
— 2015
——— 2016
— 2017
2018

N

Miles
0.5 1




* Grouting manholes
* Bench repairs
 Road and ring repairs

Manholes with Infiltration, April 2025
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Treatment Plant
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2016 2017 2018 2019 2020 2021 2022 2023 2024
Population 34926 35895 36394 37304 38387 39149

Cost per Ib BOD removed $0.091 $0.088 $0.084 $0.074 $0.073 $0.067 $0.072 $0.064 | $ 0.054
Average kWh per day 6780 6799 7096 7387 7754 7277 7298 7307 6559
Total charges per kWh $0.070 | $0.074 [ $0.066 | $0.066 | $0.068 | $0.073 $0.079 $0.073 0.072
kWh per 1000 PE 80045 77339 78488 77672 80225 73198 71406 69490 60736
MWh/MG 1.69 1.64 1.77 1.76 1.96 2.31 2.29 2.15 1.66
kWH/1000Ib of BOD/yr 1279 1640 1229 1110 1065 929 909 873 742
MG/Year 1,466 1,509 1,461 1,545 1,450 1,144 1,163 1,241 1445
kWh/MG/Year 1693 1640 1773 1759 1957 2309 2290 2148 1657

$/MG/Year $118.89 | $120.98 | $117.84 | $116.11 | $133.41 | $167.69 | $181.17 | $157.31 | $§ 119.01
kWh/person/year 80.04 77.34 78.49 77.67 80.22 73.20 71.41 69.49 60.74
Focus on Energy Benchmark 1650 1650 1650 1650 1650 1650 1650 1650 1650

WI Avg WWTP Energy Use
Activated £ 1-5 mgd

2503 kw/MGD
88465 kWh/1000 PE

Best Practices Benchmark
Activated € 1-5 mgd
1510
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2500

2000
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2503 kw/MGD  Avg
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Monitor Influent Flow vs Drinking Water pumped

MGD

Water and Wastewater Flows ] (Drinki;wg Waterflow
MGD

B Wastewater Flow
(MGD)

Water, Wastewater, and Precipitation Flow

B Drinking Waterflow (MGD)

MGD of Flow and Inches of Precip.

u Wastewater Flow (MGD)










Cost Avoidance

Avoid building another open sided biosolids
storage space ($3.5M avoided)

Hauling Costs ($5.25M avoided)

No hauling costs (SO anticipated
after project is complete) Currently
$125,000/yr and expected to be
S$400,000+/yr by 2045

Class A pre digestion process will help
increase digestion capacity and will allow for
longer span of time before needing to add
digestion capacity/third digester ($7.5M)

Sustainable Practices ($1.75M avoided)

Solar dryer using sun and biogas
heated water vs conventional dryer
utilizing natural gas (587,500 per
year savings)

Volume Reduction and Street Maintenance
(S avoided)

Currently hauling out 200+ semi
loads a year at 80,000 Ibs (would
reduce down to approximately 20
semi loads)
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Addresses Single
Points of Failure

Provides
* Redundancy
e Efficiency

* Many Class A options
to off ramp at

No extra staff needed




Farming Practices Have Changed —
Soil loss, compaction and lack of
organic matter a major issue)

Not conducive to Class B
biosolids application

e No till
e Minimum till

* Strip till
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Make Hot Water to dry Biosolids

Use the sun









Class A Biosolids
Uniform size and density




In the field



Work out in the field - Source and Blueprint
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