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ABBREVIATIONS  
7-d Seven-day 
30-d Thirty-day 
AA  Annual Average 
ac acres 
ACH Air Changers per Hour 
BOD 5-day Biochemical Oxygen Demand 
BFP Belt Filter Press 
CID1 Class I, Division 1 
CID2 Class 1, Division 2 
CFR Code of Federal Regulations 
City City of La Crosse 
CWFP Clean Water Fund Program 
CMOM Capacity, Management, Operation, and Maintenance 
cy cubic yards 
cyh cubic yards per hour 
d day 
DOA Department of Administration 
DSD Digested Sludge 
DT dry tons 
EPA United States Environmental Protection Agency 
EQ Exceptional Quality (biosolids) 
Facility Facility 
F:M food-to-microorganism ratio 
ft feet 
GBT Gravity Belt Thickener 
gpcd gallons per capita per day 
gpd gallons per day 
gph gallons per hour 
gpm gallons per minute 
H2S Hydrogen Sulfide 
hp horsepower 
hr/d hours per day 
HVAC Heating, Ventilation, and Air Conditioning 
in inches 
in/hr inches per hour 
kcf thousand cubic feet 
Kg kilogram 
kWh kilowatt hours 
lbs pounds 
M millions 
MCC Motor Control Center 
MD  Maximum Day 
mg milligram 
mg/L  milligrams per liter 
mgal million gallons 
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ABBREVIATIONS (CONTINUED)  
mgd million gallons per day 
ML mixed liquor 
MM  Maximum Month 
mo month 
MPN most probable number 
MRRPC Mississippi River Regional Planning Commission 
MW  Maximum Week 
NFPA National Fire Protection Agency 
NR Natural Resources 
Permit WPDES Permit 
P phosphorus 
PP particulate phosphorus 
ppcd  pounds per capita per day 
ppd  pounds per day 
ppy pounds per year 
ng/L nanograms per liter 
Q refers to flow 
RAS Return Activated Sludge 
RWW Raw Wastewater 
scfm Standard Cubic Feet per Minute 
sf square feet 
SNRP soluble non-reactive phosphorus 
SP soluble phosphorus 
SRP soluble reactive phosphorus 
SRT Solids Retention Time or sludge age 
SSES Sewer System Evaluation Survey 
SSO Sanitary Sewer Overflow 
TKN  Total Kjeldahl Nitrogen 
TMDL Total Maximum Daily Load 
TN Total Nitrogen 
TP  Total Phosphorus 
TPAD Temperature Phased Anaerobic Digestion 
TS Total Solids 
TSS  Total Suspended Solids 
TWAS Thickened Waste Activated Sludge 
USEPA United States Environmental Protection Agency 
VS Volatile Solids 
VSS Volatile Suspended Solids 
WAC Wisconsin Administrative Code 
WAS Waste Activated Sludge 
WDNR Wisconsin Department of Natural Resources 
WPDES Wisconsin Pollution Discharge Elimination System 
WWTF Wastewater Treatment Facility 
yr year 













  
City of La Crosse March 20, 2020 
 

2040 Wastewater Strategic Plan | Treatment Facility Donohue & Associates, Inc. 
 Page 6 
 

Figure 1-1 Existing Solids Handling Unit Process Capacities Relative to Required Capacities 

COST ALLOCATION 
Elected officials and the rate paying stakeholders deserve a clear and succinct explanation of the issues 
and concerns proposed capital improvements address.    
 

OPINIONS OF COST 
Detailed planning phase capital cost opinions are included in Appendix 6A. Annual cost opinions were 
developed when two competing alternatives have different annual operating costs. The annual costs are 
converted to a 20-year present worth cost. The 20-year present worth represents the current dollars 
required to construct the improvements and operate them for 20 years.  
 
These planning phase costs were refined in TM 9 to develop a higher confidence level in the total 
project cost.  
 

RESIDENTIAL USER COST PERSPECTIVE 
In addition to considering capital, annual, and total present worth costs, the Plan was developed 
considering typical City of La Crosse residential rate increases. The City intends to finance the project 
using the Clean Water Fund (CWF) over a 20-year term (1.98% annual interest rate). 
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in Figure 3. In conformance with the requirements of the Wisconsin Clean Water Fund Program, 
reviewable plans and specifications will be submitted to the WDNR by September 30, 2020.  

 

 

Figure 3 - Proposed Implementation Schedule for the Final Plan 
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factors for groups of competing alternatives The scoring matrix for each alternative evaluation will be 
revised and refined in the subsequent Facilities Plan phases. 
 

 
Figure 2 - Sample Scoring Matrix for Alternatives 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project Definition 
Evaluation Metrics

Operability, & 
Maintenance

Resiliency, 
Stability, 

Robustness
Quality of Life

Environmental 
Stewardship, 
Sustainability

Longevity and 
Flexibility

Totals

Weight 25% 15% 15% 20% 25% 100%

Scores (1 to 5)
Alternative 1 5 4 3 2 3 -
Alternative 2 3 3 5 4 5 -
Weighted Scores
Alternative 1 1.3 0.6 0.5 0.4 0.8 3.5
Alternative 2 0.8 0.5 0.8 0.8 1.3 4.0
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Natural Gas is available from Xcel Energy a parent company of the Northern States Power Company of 
Wisconsin.  
 
Potable water is available from the City of La Crosse. 
 
Data communication throughout the site is available through fiber optic network; however, radio is used 
to connect with the collection system lift stations.  The City noted difficulty obtaining reliable radio 
signals due to the river valley and bluffs that block direct line of sight from the WWTF to the remote 
sites. 

Site Considerations - Environmental Restrictions 
Isle La Plume WWTF was constructed on an island within the Mississippi River. Being close to the 
discharge point at the Mississippi River is an advantage for the treatment facility, but it also increases 
potential exposure to flooding. The treatment facility is in the flood plain, but it is not in the flood way. 
The WWTF has survived several significant flooding events, which prompted the Engineering 
Department for the City of La Crosse to provide a review of the flood zone identification for the 
treatment facility property in 2009 as part of previous planning efforts. In the meanwhile, FEMA revised 
maps of this area on January 6, 2012 to better reflect the observed flood limits. This revised map is 
included in Appendix A. No critical WWTF areas are vulnerable to a 1% annual flood chance (100-year 
flood); however, some areas are vulnerable to a 0.2% annual flood chance (500-year flood). The rough 
contours of the map indicate portions of the primary clarifiers and gravity thickeners would be 
compromised. However, a site survey could be performed to prove that these tanks are installed at or 
above the flood level of 642.33 ft. 
 
The Isle La Plume has been noted to be originally an old landfill prior to development as the WWTF. 
Although the debris has not been observed to create differential settlement, it has been suspected to 
contribute to elevated mercury levels during periods of high river stage (groundwater). The high 
groundwater leaks in through the building walls and cause the structural sump pumps to engage, which 
could be a reason that the effluent mercury is higher than the influent mercury at times. The City is 
continuing to investigate this issue as part of their Pollutant Minimization Plan (PMP) for mercury. 
 
The WWTF is situated on the west edge of the City and odors are a continual concern to be attentive to 
the rate payers. Despite this concern, the facility does not currently mitigate odors with treatment. In 
recent years, the majority of odor complaints have been due to odorous activities taking place at City 
Brewery.  

WPDES Permit 
The WWTF is governed by National Pollution Discharge Elimination System (NPDES) Permit WI-0029581-
09-0. The current version of this permit came into effect January 1, 2016 and expires December 31, 
2020. A copy of the permit is included in Appendix C. Several items in the Permit that are particularly 
relevant to the facility planning effort are presented below. 

Permitted Outfalls 
The NPDES Permit regulates one continuous discharge to the Mississippi River and it outlines the 
requirements for land application of Class B biosolids as liquid or cake products. Discharges are 
described below.  
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Table 3 - Summary of 2015-2017 Influent Flows and Loadings 
 Average Max. Month Max. Week Max. Day Peak Hourly 

Flow (MGD) 10.07 11.94 13.15 17.9 32.3 

BOD (lb/d) 25,975  
(308 mg/L) 29,400 35,200 64,000  

TSS (lb/d) 29,529 
(352 mg/L) 48,900 60,900 100,00  

TKN* (lb/d) 3,058 
(34 mg/L) 5,000 n/a n/a  

Ammonia* (lb/d) 1,714 
(19 mg/L) 2,500 n/a n/a  

TP (lb/d) 548  
(6.6 mg/L) 675 800 1,500  

*Ammonia and Total Kjeldahl Nitrogen (TKN) data is based on limited data taken only once per month. 
 
Figure 6 illustrates influent wastewater flow and rainfall during this period. Comparing wastewater flow 
rate with rainfall is useful for identifying the effects of inflow and infiltration (I&I) in the collection 
system.  

 
I&I is essentially clean water that enters the collection system as a result of precipitation or elevated 
ground water levels. For the case of La Crosse, high groundwater is directly influenced by river level. 
Inflow is considered to represent rainfall contribution from sources such as manhole covers, roof drains, 
foundation drains, or cross connections with storm sewers. Infiltration is groundwater that enters the 
collection system through defective pipes, pipe joints, and manholes.  

Figure 6 - Influent Flows and Rainfall 
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Figure 7 - Effluent CBOD5 Concentration 

 

 
Figure 8 - Effluent TSS Concentration 
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Figure 9 - Effluent Ammonia Concentration 

 

 
Figure 10 - Effluent TP Concentration 
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o Capacity is limited to 30 days of 
storage at historical sludge production 
rates. 

o City has contracted with Synagro to 
ensure liquid and cake hauling 
requirements for the next two years. 

o BFP operation is not efficient with 
equipment separated from the cake 
storage location. 

o Use of a solar (greenhouse) sludge 
dryer was noted to be a high-potential 
alternative to increase the capacity of 
the existing cake storage building, 
while improving land application and public acceptance. 

Figure 15 - Cake Biosolids Handling 
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Engineering Department
City of La Crosse

400 La Crosse Street
La Crosse, WI 54601-3396

(608)789-7505
Fax (608)789-7367

Parcell.D. # 17-50256-010
905 Joseph Houska Drive
La Crosse , WI
54601

January 9, 2009

Dear City of La Crosse Property Owner

This is in reference to a request that the City of La Crosse Engineering Department
determine if the property described above is located within an identified Special Flood
Hazard Area (SFHA), the area that wae inuneaeGeeG- 1-efeJ
chance of being equaled or exceeded in any given year (base flood), as shown on the
effective Flood Insurance Rate Map. Using the revised Flood Insurance Rate Map
(FIRM) and Flood Insurance Study (FIS) supplied to the City of La Crosse by the
Federal Emergency Management Agency (FEMA) effective April 2 , 2008, I have
determined that the property referenced above is located in one following flood zones:

./ SPECIAL FLOOD HAZRD AREA (SFHA) Subject to Inundation by the 1 % Annual
Chance Flood. (The 1% annual chance flood (100 Year), also known as the base flood
which include Zones A, AE , AH A99 , V, and VE)

./ 

OTHER FLOOD AREAS Zone X (Areas of 0.2% annual chance flood (500
Year); areas of 1 % annual chance flood with depths of less than 1 foot or with
drainage areas less than 1 square mile; and areas protected by levees from 1 %

annual chance flood.

./ 

OTHER AREAS (Areas determined to be outside the 0.2% annual chance
floodplain)

The Base Flood Elevation (BFE) is the water-surface elevation of the 1 % annual chance
flood.

BFE for property described above: 642.3 feet (NGVD 1929)



Additional Information: From FEMA and the City of La Crosse

When making determinations on requests , the City of La Crosse bases its determination
on the flood hazard information available at the time of the determination. Requesters
should be aware that flood conditions may change or new information may be
generated that would supersede the City of La Crosse s determination.

Requesters also should be aware that removal of a property (parcel of land or structure)
from the Special Flood Hazard Area means the property is not subject to inundation by
the flood having a 1-percent of being equaled or exceeded in any given year (base
flood). This does not mean the property is not subject to other flood hazards. The
property could be inundated by a flood with a magnitude greater than the base flood or
by localized flooding not shown on the effective FIRM.

This letter is the determination made by the City of La Crosse Engineering Department.
It is not a waiver of the condition that the property owners maintain flood insurance
coverage for the property. Only the lender can waive the flood insurance purchase

quirement b ecause er Imposed the requlremen t. e property owner must
request andreceive written waiver from the lender before canceling the policy. The
lender may determine , on its own as a business decision, that it wishes to continue the
flood insurance requirement to protect its financial risk on the loan.

Even though structures are not located in the SFHA , as mentioned above , they could be
flooded by a flooding event with a greater magnitude than the base flood. In fact, more
than 25 percent of all claims paid by the NFIP are for policies for structures located
outside the SFHA in Zones B , C , X (shaded), and X (unshaded). More than one fourth
of all policies purchased under the NFIP protect structures located in these zones. The
risk to structures located outside the SFHA is just not as great as the risk to structures
located in SFHA's. Finally, approximately 90 percent of all federally declared disasters
are caused by flooding, and homeowners insurance does not provide financial
protection from this flooding. Therefore FEMA and the City of La Crosse encourage the
widest possible coverage under the NFIP.

Issuance ofthis communication to you does not confer upon you any benefits or rights.
If you are looking for a determination of your rights you must seek the advice of an
attorney of your choosing. Please be advised that issuance of this communication does
not create any duties or obligations for the City of La Crosse.

Douglas Kerns , CFM

8,1 
City of La Crosse
Engineering Department





Existing Unit Processes
Isle La Plume WWTP
City of La Crosse, WI

Design Flow and Load
Design Flow and Load

Average Design Flow (Dry Weather) 20 mgd
Average Design Flow (Wet Weather) 44 mgd

Design Influent BOD Loading 29,793 lb/d

Raw Wastewater Screening
Screen Type Step Screen

Number of Screens 1
Opening Size 0.25 inch
Capacity 20.00 mgd = 13,889 gpm

Screenings washer/compactor 1
Capacity 70 cu ft/hr

Comminutors 2
Size 1.5 HP

Year
Infrastructure 2002
Screen 2002
Washer/compactor 2002
Comminutors 1970

Notes: Headworks building new in 2002.  Screen installed in refurbished Comminutor Pit

Raw Wastewater Pumping
Pump Type Vertical, non-clog, dry-pit centrifugal
Number of Pumps 4
Capacity per Pump 8,400 gpm
Year

Infratstructure 1970
Pumps 1970

Notes:

Pump Type Vertical, non-clog, dry-pit centrifugal
Number of Pumps 1
Capacity per Pump 6,950 gpm
Year

Infratstructure 1936
Pumps 1952

Notes: Across the line starting

Total Raw Wastewater Pumping Capacity 40,550 gpm = 58.4 mgd
Firm Raw Wastewater Pumping Capacity 32,150 gpm = 46.3 mgd

Grit Removal
Number of Basins 2

Type Vortex
Dimensions

Diameter 16.0 ft
Depth 14.3 ft



Volume per Basin 2,792 gal
Total Volume 5,584 gal
Design Capacity 20.0 mgd

Year
Infrastructure 2002
Equipment 2002

Notes: Pista type units, each tanks is made up of 2 different size circular tanks, 16X5.3 ft and 6.8X5 ft

Grit Pumping and Washers
Pump Type Horizontal, Dry-Pit Recessed Impeller
Total Number of Pumps 2
Capacity per Pump 250 gpm
Year

Infrastructure 2002
Pump 2002

Grit Washers Coanda Tulip
Number 2
Capacity per washer 250 gpm
Total capacity 500 gpm
Year

Infrastructure 2002
Equipment 2002

Primary Clarifiers
Total Number of Clarifiers 5
Clarifier #1

Length 112.1 ft
Width 25.5 ft
Sidewater Depth 10.0 ft
Surface Area 2,859 sq ft
Volume 28,586 cu ft
Rehab 2004

Clarifier #2
Length 112.1 ft
Width 27.0 ft
Sidewater Depth 10.0 ft
Surface Area 3,027 sq ft
Volume 30,267 cu ft
Rehab 2004

Clarifier #3
Diameter 90.0 ft
Sidewater Depth 10.0 ft
Surface Area 6,362 sq ft
Volume 63,617 cu ft
Rehab 2003

Clarifier #4
Diameter 90.0 ft
Sidewater Depth 12.0 ft
Surface Area 6,362 sq ft
Volume 76,341 cu ft
Rehab 2003

Clarifier #5
Diameter 90.0 ft
Sidewater Depth 12.0 ft
Surface Area 6,362 sq ft
Volume 76,341 cu ft



Rehab 2003

Total Surface Area 24,970 sq ft
Total Volume 275,151 cu ft
SOR at Design Dry Weather Flow 801 gpd/sq ft
SOR at Design Wet Weather Flow 1,762 gpd/sq ft

Primary Sludge and Scum Pumping
Sludge Pump Type Centrifugal
Total Number of Pumps 3
Firm Number of Pumps 2
Capacity per Pump 550 gpm
Firm Capacity 1,100 gpm
Year

Equipment Plant 1 primary sludge pump (1) 2001 and Plant 2 pumps (2) 2008

Plant 2 Primary Scum Pumping
Scum Pump Type Rotary Lobe
Total Number of Pumps 2
Firm Number of Pumps 1
Capacity per Pump 100 gpm
Firm Capacity 100 gpm
Year

Equipment 2008

Settled Sewage Effluent Pumps
Pump Type Vertical, non-clog, dry-pit centrifugal
Total Number of Pumps 4
Firm Number of Pumps 3
Capacity 8,400 gpm
Firm Capacity 25,200 gpm
Year

Infrastructure 1970
Equipment 1970

Notes: 3 of the pumps have VFDs (When was P4 refurbished)

Activated Sludge (BNR) Tanks
Tank No. L (ft) W (ft) D (ft) Volume (cu ft)Volume

1A 99.5 35 16 55,720 416,813 gal
1B 99.5 35 16 55,720 416,813 gal
2C 99.5 35 16 55,720 416,813 gal
2D 99.5 35 16 55,720 416,813 gal
3D 200 35 16 112,000 837,816 gal
4D 200 35 16 112,000 837,816 gal
5C 99.5 35 16 55,720 416,813 gal
5D 99.5 35 16 55,720 416,813 gal
6A 99.5 35 16 55,720 416,813 gal
6B 99.5 35 16 55,720 416,813 gal

A, B Zones are Anaerobic 1,667,254 gal
C Zones are Anoxic 833,627 gal
D Zones are Aerobic 2,509,259 gal

Criteria - Volumetric Loading 40 lb BOD/kcf/d (1)
Primary Effluent BOD Loading Capacity 26,790 lb/d
Average Removal in Primary Clarifier 30 %

Total Anaerobic
Total Anoxic

Total Aerobic



Influent BOD Loading Capacity 38,272 lb/d
Criteria - F:M 0.2 - 0.5 d-1

Average MLSS 2500 mg/L (2)
BOD Capacity @ 0.5 F:M 52,231
Aeration Type Membrane Fine Bubble Diffusers

Year
Infrastructure 1970
Equipment 2012

Anerobic/Anoxic Zone Mixers
Type Submersible Propeller
Number 6
Capacity per mixer 7,000 gpm
Year

Equipment 1998

Anerobic/Anoxic Zone Mixers
Type Submersible Propeller
Number 2
Capacity per mixer 7,000 gpm
Year

Equipment 1998

Aeration Blowers
Blower Type High Speed Turbo
Number of Blowers 4
Capacity per Blower 5100 scfm
Year 2012
Total Aeration Capacity 20,400
Firm Aeration Capacity 15,300

Final Clarifiers
Type Circular
Total Number of Clarifiers 4
Dimensions

Diameter 120 ft
Sidewater Depth 12 ft
Surface Area per Basin 11309.73 sq ft
Volume 135716.8 cu ft

Total Surface Area 45238.93 sq ft
Total Volume 542867.2 cu ft
Average MLSS 2500 mg/L
Average RAS Rate 0.79
Solids Loading at Design Dry Weather Flow 16.49973 lb/d/sq ft
Solids Loading at Design Wet Weather Flow 36.2994 lb/d/sq ft
Maximum MLSS Capacity at Design Dry Weather Flow 5090.994 mg/L
Year

Infrastructure 1970
Equipment 1970

Notes: Complete Rehabilitiation in 2004 and 2005

RAS Pumping
Pump Type Vertical Turbine (Mix Flow)
Total Number of Pumps 3
Firm Number of Pumps 2



Capacity per Pump 3,500 gpm
Firm Capacity gpm
Year

Infrastructure 1970
Equipment 1970

Notes: One pump runs constant and a second varies on VFD, 3rd is backup

WAS Pumping
Pump Type Vertical Turbine (Mixed Flow)
Total Number of Pumps 2
Firm Number of Pumps 1
Capacity per Pump 2,400 gpm
Firm Capacity 2,400 gpm
Year

Infrastructure 1970
Equipment 1970

Notes: One pump operates on operator input time schedule and speed(VFD) other pump is backup

Disinfection
Type Ultraviolet
Number of Channels 3
Capacity 14.0 mgd each
Capacity at Peak Flows 42.0 mgd
Year

Infrastructure 1990
Equipment 2005 #1,#2

2008 #3

Gravity Thickeners
Type Circular
Number 2
Dimensions

Diameter 50.0 ft
Sidewater Depth 10.0 ft
Surface Area 1,963 sq ft
Volume 19,635 cu ft = 146,869 gal
Cone Volume 3,272 cu ft = 24,475 gal
Tank Volume 22,907 cu ft = 171,344 gal

Total Surface Area (2 tanks) 3,927 sq ft
Total Volume (2 tanks) 45,814 cu ft = 342,688 gal
Year

Infrastructure 1970
Equipment 1970

Ferric Chloride Storage and Feed System
Storage Type Fiberglass Storage Tank
Number 1
Capacity 10,000 gallons
Year, Equipment 1998

FeCl Feed Pump Type Chemcial Metering
Number 3
Capacity 1.3 gpm
Total Capacity 3.9 gpm
Year, Equipment 1998



Thickened Sludge Transfer Pumping (to digesters)
Pump Type Rotary Lobe
Total Number of Pumps 2
Firm Number of Pumps 2
Capacity per Pump 160 gpm
Firm Capacity gpm

Year
Infrastructure 1970
Equipment 2008

Anaerobic Solids Digestion
No. of Digesters 4
Digester No. 1

Diameter 74.5 ft
Sidewater Depth 20 ft
Cone Volume 108580 gal
Volume 760753.4 gal

Digester No. 2
Diameter 65 ft
Sidewater Depth 20 ft
Cone Volume 55130 gal
Volume 551581.9 gal

Digester No. 3
Diameter 65 ft
Sidewater Depth 18 ft
Cone Volume 55130 gal
Volume 501936.8 gal

Digester No. 4
Diameter 74.5 ft
Sidewater Depth 20 ft
Cone Volume 108580 gal
Volume 760753.4 gal

Total Digester Volume 2575025 gal
344231.7 cu ft

Raw Sludge Loading Limit 171668.4 gpd
VS Loading Rate 27538.54 lb/d

Year
Infrastructure 1936 #2,#3

1952 #1,#4
Equipment 2015-2018 #2,#3, #1, #4

Digester Gas Equipment
Waste Gas Burner

Control Electric actuated valve with PRV bypass
Capacity Unknown cf/hr

Year
Equipment 1997

Notes: History shows to it handles up to 6000 cf/hr

Boiler/Heat Exchangers
Type Tube in Tube
Number 1
Fuel Source Biogas/Natural Gas



Boiler Capacity 2,125,000 BTU/hr
Heat Exchanger Capacity 2,000,000 BTU/hr
Digester Temperature 95-98 deg F
Type Hotwater Bath
Number 1
Fuel Source Biogas/Natural Gas
Boiler Capacity 2,000,000 BTU/hr
Heat Exchanger Capacity 2,000,000 BTU/hr
Digester Temperature 95-98 deg F
Year

Equipment 1988 Sludge Heater No. 1
1980 Sludge Heater No. 2

Digester Recirculation Pumping
Pump Type Centrifugal
Total Number of Pumps 2
Firm Number of Pumps 1
Capacity per Pump 500 gpm
Firm Capacity 500 gpm
Year

Infrastructure 1952
Equipment 1952

Feed Pump to Gravity Belt Thickener
Pump Type Progressive Cavity
Number of Pumps 1
Capacity per Pump 500 gpm
Year

Infrastructure 1998
Equipment 1998

Notes: Operates on VFD

Gravity Belt Thickening
Type Gravity Belt Thickener
Number 1

Size 2 meter
Capacity 700 gpm
Max Solids Loading Rate 3700 lb/h

Year
Infrastructure 1998
Equipment 1998

Biosolids Transfer Pumping (GBT to Storage)
Pump Type Progresssive Cavity
Number of Pumps 1
Capacity per Pump 135 gpm
Year

Infrastructure 1998
Equipment 1998

Notes: Speed varies (VFD) based on level in discharge hopper

Liquid Biosolids Storage
Type Glass-Lined Steel Tanks
Number 2
Dimensions



Diameter 151.0 ft
Depth 23.8 ft
Volume 426,207 cu ft 3.2 MG

Total Volume 6,376,485 gal 6.4 MG
Year

Tanks 1999

Biosolids Mixing Pumps
Pump Type Centrifugal Chopper
Total Number of Pumps 2
Firm Number of Pumps 1
Capacity per Pump 5,250 gpm
Firm Capacity 5,250 gpm
Year

Equipment 1999

Biosolids Tanker Loading Pumps
Pump Type Centrifugal Chopper
Total Number of Pumps 2
Firm Number of Pumps 1
Capacity per Pump 1,300 gpm
Firm Capacity 1,300 gpm
Year

Equipment 1999

Belt Filter Press Feed Pumps
Pump Type Progressing Cavity
Total Number of Pumps 1
Capacity 300 gpm
Year

Equipment 1999

Liquid Polymer Storage and Feed System
Storage Type Plastic Tank
Number 4
Capacity per Tank 1,000 gallons
Total Storage Capacity 4,000 gallons
Year, Equipment 1999

BFP Liquid Polumer Feed Pumps Dyna-Blend
Number 3
Capacity 0.1 gpm
Total Capacity 0.3 gpm
Year, Equipment 1999

GBT Liquid Polumer Feed Pump1 Dyna-Blend
Number 1
Capacity 0.1 gpm
Year, Equipment 1999

Belt Filter Press
Number 1

Size 2 meter
Capacity 126 gpm
Solids Loading Capcity 2500 lb/h

Year
Infrastructure 1999



Equipment 1999

Notes: 126 gpm is at 2.7% solids

Cake Biosolids Storage
Type Concrete push walls with steel building cover.
Number 1
Dimensions

Length 125.0 ft
Width 60.0 ft
Push Wall Height 6 ft
Storage Volume 18,750 cu ft 2.5 ft depth

45,000 cu ft Full Depth
1,667 cu yd Full Depth

Year
Structure 1999

Notes:
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Wastewater Facilities Plan
City of La Crosse, Wisconsin

Donohue Project No.: 13229 Donohue & Associates, Inc.
Issued August 27, 2018 – Version 1 Page 1

These Notes document a Meeting that occurred on August 15, 2018. Please contact
Eric Lynne (elynne@donohue-associates.com or 920-803-7375) with any comments or
questions concerning these Notes.

Attendees
¶ Bernie Lenz, Utilities Manager, City
¶ Jared Greeno, Superintendent, City
¶ Brian Hein, Assistant Superintendent, City
¶ Greg Kozelek, Engineer, City
¶ Bill Marten, Donohue
¶ Jeremy Cramer, Donohue
¶ Mike Gerbitz, Donohue
¶ Jeff Wills, Donohue
¶ Joe Berktold, Donohue
¶ Eric Lynne, Donohue

Agenda
The Agenda that was distributed to the Attendees is attached to these Notes.

Notes

Note No. Action By Note

Administrative Matters

1 Contact
Information

The people listed below will receive all email correspondence at
the email addresses provided below.

Email Addresses for Key Project Team Members

¶ Bernie Lenz | lenzb@cityoflacrosse.org
¶ Jared Greeno | greenoja@cityoflacrosse.org
¶ Bill Marten | wmarten@donohue-associates.com
¶ Eric Lynne | elynne@donohue-associates.com
¶ Mike Gerbitz | mgerbitz@donohue-associates.com

Phone Numbers for Key Project Team Members

¶ Bernie Lenz | (608) 789-7588
¶ Jared Greeno | 608-789-7322
¶ Bill Marten | 262-993-1581
¶ Eric Lynne | 920-803-7375
¶ Mike Gerbitz | 920-889-4000
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2 Information

All Key Project Team Members listed above will get all email
correspondence, draft deliverables, and final deliverables. All
Project emails should follow the subject line format shown below.

La Crosse – WWFP – X where WWFP = wastewater facilities plan,
and X = subject of particular email.
For example, La Crosse – WWFP – Digester Heating Data.

3 Donohue

TM 3 will establish 20-year flows and loadings. This will require a
service area population projection. Attendees recommended
contacting the City Planning Department. Donohue will contact
Jason Gilman. Bernie noted three distinct areas that are planned
for expansion and of the regional connections, La Crescent is
requesting more capacity, the rest are stable.

General Operation and Maintenance Information

4 Information

The WWTP is staffed 1st shift weekdays, typically with 4
operators, 5 mechanics, 2 lab techs, 1 pretreatment coordinator,
1 electrician and 2 managers.  It was noted the plant electrician
maintains instrumentation & control (I&C) equipment and is in
the process of learning I&C programming.  It was also noted that
an additional 8 work crew members handle City sewer
maintenance.

Due to the construction activity in and near La Crosse, the City
has struggled to fill open positions.

5 Information Lab analyses are currently performed at the WWTP, with
specialty analyses by Davy Labs.

6

The facility SCADA system (PLCs, Software, and Fiber Optic) was
recently upgraded and the Staff have a lot of confidence in
monitoring systems remotely via cell phones. The majority of
callouts are related to vacuum prime lift stations or plugs on the
screenings washpress.

¶ The City will consider the need for an improved operator
station.

A remotely visible camera to observe the 24/7 GBT operations
enables users to start/stop/adjust the system from home.
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Existing Conditions

7 Information

The information in this section attempts to briefly summarize the
discussion related to present-day conditions, concerns, and
preferred Facility improvements. These matters will be better
defined and considered as alternatives and cost opinions are
developed. See the attached presentation material for additional
information and documentation. These Notes reflect input from
the City.

8 Information

Site

¶ Security | adequate
¶ Piping | adequate, relined some critical lines
¶ Odors | Complaints typically due to City Brewery’s facility
¶ Parking | adequate
¶ Stormwater | adequate

9 Information

Administration Building

¶ Lab | adequate
¶ Data Monitoring and Historian | adequate
¶ Operations Center | adequate (door for desk)
¶ Locker Rooms | adequate
¶ Storage | adequate
¶ Finishes and Features | Administration building from

1930’s retains much of the original character.
¶ HVAC | aging and inefficient
¶ Training Room | adequate, staff use the break room

10 Information

Industrial Users

¶ Industry meetings will be scheduled in the next couple
weeks to discuss upcoming WWTP improvements/goals
and obtain industry plans for growth/treatment goals.

¶ Communication to the industries shall flow through
Jared.

¶ City Brewery, has pretreatment EQ tank and UASB
digester. Facility had cogeneration, but was removed.
Locally owned facility, makes a diverse portfolio of
alcohol products. Growth of the brewery and observed
loadings indicate the UASB is at/over capacity.

o This plan must develop the cost for handling City
Brewery’s entire flow to contrast with their costs
for treatment. Davy/Stover Engineering are
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developing estimated costs for improvements to
the UASB system.

¶ Great Lakes Cheese, expanded in 2014 mostly makes
cheese slices for Walmart and McDonalds. City was
cleaning sewers regularly due to the high loading. Facility
is adding pretreatment DAF to captures solids.

¶ Kwik Trip, handles dairy product receipt and distribution
to convenience stores.  Adding bread and bun facility in
2018.

¶ Trane, manufacturers HVAC equipment.
¶ La Crosse Distilling Co., planned to open in 2018. City is

concerned for loading/growth issues experienced in
Baraboo. The current plan is for the industry to hold
wastes and haul them offsite to a farm. Concerns with
this concept may require an ability to accept this waste in
the future.

11 Information

Preliminary Treatment

¶ 5MG of hauled in (septage/holding) wastes are dumped
at the head of the plant. Grease loads are limited to
weekday mornings to ensure operators are available to
deal with debris or washpress alarms. Haulers have a
gatepass now and a camera monitors activity (not
recorded). A facility to receive these wastes and
screen/pump the material to RWW or digestion is
desired. This facility could also accept any local
pretreatment facility waste sources.

¶ No trucked leachate is received, but some does enter via
the Onalaska collection system.

¶ Some coal ash is received from Dairyland Power.
¶ No influent flowmeter, no good place for it. Currently

primary effluent or final effluent flow is used.
¶ Peak flow was noted at 33 mgd during a 6-inch rain event

in 2017, which was handled fine.
¶ Grit deposits upstream of the comminutors and

overwhelms the downstream systems every time the fine
screen channel is taken offline.

¶ Old comminutors should be replaced with a fine screen.
City expressed interest towards a finer screening system
as debris does make it through the existing ¼-inch step
screen.

12 Information Grit Process
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¶ Rotate operation of each grit basin every other day

13 Information

Primary Settling

¶ City uses their trucks to transfer approximately 4,000
gallons per week of brewery waste (retentate backwash,
350,000 mg/L COD) to supplement primary effluent BOD
on weekends, holidays, and during facility shutdowns.
The waste is stored at the plant in 2 approximately 3,000
gallon poly tanks.

¶ This trucking effort is tolerable, but consideration could
be given to installing a pipeline to improve this process as
well as to handle increased transfers should the City
decide to add this high COD brewery waste to the plant
digesters as well as for a supplemental COD source for
the Bio-P process.

14 Information

Aeration Basins

¶ Operate two trains of three basins with anaerobic and
anoxic selectors for biological phosphorus removal.

¶ Blowers were replaced in 2012. Typically operate with
D.O.s in range of 3 mg/L - unable to operate at lower DOs
due to aeration control system & blower constraints.
Currently run 2 blowers to limit starts/stops.

¶ Aeration valves cannot throttle lower than 19% open
without concern for mixing limited conditions.

15 Information

Secondary Settling

¶ Concern regarding algae control in effluent
weirs/launders.

¶ Potential mixed liquor flow distribution imbalance into
the secondary clarifiers.

¶ No issues with RAS or WAS pumping. Sludge is wasted 10-
15 minutes every hour. Plant staff control wasting based
on SRT – target in range of 4.5-5 days recently.

16 Information

UV

¶ Wedeco system was installed in 2005. A third channel
was added in 2008.

¶ Parts availability is not a concern, City bought
Waukesha’s old system for parts.
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¶ Bulb/sleeve cleaning frequency has decreased since City
Brewery switched from using Ferric Chloride for odor
control (now use Hydrogen Peroxide).

17 Information

Solids Handling

¶ Solids handling is a main concern of the facility as it limits
capacity, identified by the re-rate study.

¶ Evident capacity improvement is to increase sludge
concentration into the digesters. Other digester/sludge
system capacity improvements need to be identified.

¶ Digested Sludge (DSD) is thickened via Gravity Belt
Thickener (GBT).  DSD thickening  was converted to 24/7
operation and it has helped stabilize/dampen the facility
sidestream loadings.

¶ Struvite is not a major concern. Some precipitation is
observed as granules in the digesters/sludge, but not a
problem with buildup in the piping. PVC filtrate lines are
cleaned every 3-months. Ferric Chloride is dosed to the
sidestream to control phosphorus. Sludge tubes in the
heat exchanger have been replaced due to scaling.

¶ Currently no digester mixing (just recirculation and
transfer). The group discussed the options for digester
mixing. The City was not in favor of linear motion mixing
due to the cost of cover modifications needed, in
particular on the existing digester covers.

o Draft Tubes were noted to have good mixing
modulation and redundancy, but require a crane
for maintenance. The City noted crane rental is
easy and cost effective from a local company.

o Pump/Nozzle mixing was noted to have good
tolerance to varying liquid levels and skirted gas
holder floating covers, but require a building for
housing the pumps.

18 Information

Biogas

¶ The existing sludge boilers utilize digester gas for heating
the sludge and the digester complex. Substantial excess
biogas is flared.

¶ Potential exists for cogeneration facilities to burn biogas
to produce electricity. The City is OK with adding this
extra equipment if done properly and with a maintenance
contract to limit/minimize any added O&M burden to the
existing (limited) staff.
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¶ A biogas line was routed to the admin building for
potential use in the house boilers

¶ Biogas storage is currently limited, and the City’s
preference would be for a low-pressure slab on grade
biogas storage membrane. This decouples the gas storage
from digester maintenance.

19 Information

Cake Storage

¶ BFP operation produces 15-18% TS cake solids when
generated from sludge storage, but typically 20-23%
when generated directly from the secondary digester.

¶ BFP operation is not efficient with equipment separated
from the cake storage location.

¶ Use of a solar (greenhouse) sludge dryer was noted to be
a high-potential alternative to increase the capacity of
the existing cake storage building, while improving land
application and public acceptance.

20 Information

Biosolids Land Application

¶ Typically 6 MG of liquid sludge is applied to farm fields
spring and fall by a 5-year contract with Synagro. Can
haul 350,000 gal per day, but this still requires several
weeks to empty storage; which is very vulnerable to
adverse weather. Hauling extends 20 miles towards the
Bangor area. Synagro handles the land application
paperwork and field approvals.

¶ Cake biosolids are only produced after the liquid sludge
storage tanks are full or to land apply to summer crops
(i.e., alfalfa).

¶ Most farmers prefer liquid as it has less odor
(incorporated upon application) and less time is spent at
each field to cause complaints.

¶ Local governments (Town of Washington, Trempealeau
County) have attempted to ban spreading municipal
sludge but have not been successful.

¶ Concern for phosphorus based nutrient management
plans limiting land application and increasing required
acreage.

¶ Concern if continued or expanded liquid storage is the
most sustainable path forward.

¶ Additional approved acres in Minnesota have improved
the land application concept. Potential for biosolids
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storage at a remote site. This should be discussed with
MPCA.

¶ Concern for debris in biosolids. Had an incident where
landowner observed debris and risked degraded public
relations and future land application acres. Consider a
sludge screen.

¶ Contact Synagro for feedback on marketability impact of
potential biosolids changes (cake sludge, dried sludge,
Class A sludge, struvite granules, Lystek, land/ag control
methods)

21 Information

Miscellaneous

¶ Public Relations, the City hosts more than 70 tours to the
public each year. The City will consider the need for
improved facilities (display, etc.) to explain the facility.

22 Information

Future Regulations

¶ Total Nitrogen limits are anticipated to be the next
regulation beyond phosphorus. The group discussed the
fact that non-point sources would be a target for
reductions. Additionally, noted potential coverage
available by converting the existing system to the UCT
process and that simultaneous nitrification and
denitrification provides a high level of cost effective
nitrogen removal. Nitrogen limits lower than this
technology would require major legislative action and
long term compliance schedules.

23 Information

Safety

¶ Donohue will review NFPA 820 recommendations from
2010 and update them to reflect proposed process
changes.

¶ The City had an arc flash study performed recently. City
to provide a copy to Donohue.

24 City City to provide instantaneous peak flow data during recent high
flow event.

25 Information

Funding

¶ City plans to use Clean Water Fund SRF funding for the
next major improvement project related to phosphorus
and any other near term improvements. The subsidized
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interest will be limited slightly due to the university/
industrial contribution.

¶ Guaranteed savings project funding opportunities from
Johnson Controls Inc. will likely fund energy savings
projects (i.e., cogeneration).

¶ The latest rate change was in 2015. Trilogy performed the
most recent rate study.

¶ The City is reviewing impact fees for new connections.
¶ The City’s replacement and O&M funds are healthy. The

City felt as though revenue/expenses are neutral
currently and any project would require a rate increase.
Tina Erickson is the contact person for finances, but
discussions would flow through Jared.

¶ Phosphorus specific improvements should be
tracked/quantified separately to manage a rate increase
specific to this regulation change.

26 City

A list of previously recommended improvements from past
studies performed by Donohue was provided at the meeting. The
City will review this list and provide feedback towards items
already implemented or no longer applicable.

27 Information

Examples of alternatives evaluation criteria were provided to
describe the ability to select best-overall alternatives using both
economic and non-economic factors. The City was in favor of this
for complicated alternatives.

The evaluation criteria should be discussed with the City
Sustainability Coordinator as it progresses.

28 Information

Schedule was discussed. The City plans to submit Notice Of Intent
to Apply for Clean Water Fund funding/principal forgiveness by
October 31, 2018. The evaluation of alternatives will need to be
substantially complete by this time to apply a relatively accurate
cost opinion and project description.

The final plan will be provided by end of 2018, with City review
incorporated before presenting to the January Committee of the
Whole and February Council approval meetings. Committee
meetings occur the Tuesday before the Council meetings which
are on the 2nd Thursday of the month.

End
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Table 1 - Summary of 2015-2017 Combined Influent Flows and Loadings 
 Average Max. Month Max. Week Max. Day Peak Hourly 

Flow (MGD) 10.07 11.94 13.15 17.9 32.3 

BOD (lb/d) 25,975 
(308 mg/L) 29,400 35,200 64,000  

TSS (lb/d) 29,529 
(352 mg/L) 48,900 60,900 100,00  

TKN* (lb/d) 3,058 
(34 mg/L) 5,000 n/a n/a  

Ammonia* (lb/d) 1,714 
(19 mg/L) 2,500 n/a n/a  

TP (lb/d) 548 
(6.6 mg/L) 675 800 1,500  

*Ammonia and Total Kjeldahl Nitrogen (TKN) data is based on limited data taken only once per month. 
 
The combined influent wastewater received at the facility is a combination of two primary wastewater 
categories.  

1) Municipal Wastewater: This portion is comprised of wastewater generated by residential, 
commercial, public, and light industrial users located within the sewer service area (SSA) of the 
Isle La Plume WWTF. The following entities contribute towards this municipal waste component: 

a. City of La Crosse 
b. City of Onalaska 
c. City of La Crescent 
d. Town of Campbell 
e. Town of Shelby 
f. Hauled In Wastewater 

 
2) Industrial Wastewater: Industrial users discharging loadings that have potential to impact 

process treatment are considered significant enough to be significant industrial users (SIUs). 
Often times, SIUs are defined as any industrial user that contributes flows and/or loads to the 
treatment facility that requires treatment capacity above normal municipal waste generation 
rates. The main SIUs are as follows: 

a. City Brewery 
b. Kwik Trip Dairy and Bakery 
c. Great Lakes Cheese 
d. Trane 

 
The following subsections detail each of these categories and develop future projections based on best 
available records and information from the representative sources. 

Design Flows and Loadings 
The design flows and loadings, as described in the following subsections, is intended to estimate Year 
2040 conditions and have been developed by adding projected flow and loading increases to the 
historical dataset presented in Table 1.  
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contingency population expansion includes the capacity to add the equivalent of 600 homes by 
2025 in Shelby. 

 
Table 2 - 2040 Estimated SSA Population 

 
 

2010 
Census 

2015 
Estimate 

2020 
Projection 

2025 
Projection 

2030 
Projection 

2035 
Projection 

2040 
Projection 

T Campbell  4,314  4,385          4,395          4,405          4,400          4,350          4,315  
T Onalaska  5,623  5,810          5,990          6,150          6,305          6,390          6,485  
T Shelby  4,715  4,760          4,945          5,075          5,190          5,260          5,340  
C La Crosse  51,320  52,200        52,550        52,750        52,700        52,300        51,850  
C Onalaska  17,736  18,740        19,860        20,950        21,950        22,770        23,570  
La Crescent 5,139  5,060          5,022          4,972          4,911          4,845          4,776  

Contingency   - -         3,202          3,318          3,426          3,497          3,575  

Total Municipal 
Population  

88,847    90,955    95,964    97,619    98,882    99,413    99,911  

 

 
Figure 1 - 2040 Estimated SSA Population 

 

Future Municipal Flows and Loads 
Future residential flows were estimated using historical per capita production rates after 
excluding significant industrial users. The calculated per capita residential flow and loading rates 
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Infiltration and Inflow Analysis 
The Wastewater Utility has addressed removal of inflow and infiltration sources from the sanitary 
sewer as projects and budgets have allowed. Clear water entering the sanitary sewer system is 
normal in any collection system, particularly in systems that have been in service for over 60 years. 
The wastewater utility has done a good job of removing clean water sources and should continue to 
as projects and budgets allow. 
 
Peak flows for the WWTP are more heavily biased towards inflow related clearwater, which results 
in a quick rise and fall peaking factor. The highest event documented in 2017 was 32.3 mgd; which 
exceeds the EPA criteria of 275 gpcd, which adequately identifies the system as inflow deficient. The 
average dry weather flow of 9.9 mgd, reveals the infiltration criteria suggests that there is no initial 
concern with infiltration.   
 
The peak hourly factor (excluding industrial data) is 4.0, which is applied to the municipal portion of 
the flow projections. Applied to the 2040 municipal flows, the respective peak flow is 35.5 mgd. 
After projecting the municipal peaking factor, the industrial projection (2.99 mgd) is added as 
baseline flow, for a total of 38.5 mgd. The existing WWTF peak capacity is capable of 44 mgd, with 
recent observations at over 42.5 mgd without causing basement backups. To retain the ability to 
treat previously observed storms, a minimum of 42.5 mgd peak hour capacity is recommended. 
Upgrades beyond this capacity requires significant investment in new tankage and equipment. The 
City should continue to invest in disconnecting the existing sewer drains from stormwater facilities. 

Design Wastewater Flows and Loadings 
Design wastewater flows and loadings are estimated by adding together the future municipal load and 
future industrial load. To reduce the occurrence of being given negative CMAR scores, a 10% buffer 
capacity has been added to the average flows and loadings, included in Table 8.  
 

Table 8 - 2040 Design Flow and Loading Summary 

 Average Max. Month Max. 
Week Max. Day Peak 

Hourly 
Flow (MGD) 12.99 15.80 17.70 28.80 42.5 
BOD (lb/d) 31,300 39,700 45,000 91,000  
TSS (lb/d) 36,600 56,700 70,000 126,000  
TP (lb/d) 700 800 950 1,900  

 
A cursory overview of these projections notes that the TSS and TP loads are estimated to increase 
dramatically by 2020 due to industrial load and then fall into a slower steady growth to 2030, while flow 
is expected to increase slowly but steadily and BOD may actually drop slightly due to industrial 
pretreatment systems starting up at Great Lakes Cheese.  

Future Regulatory Concerns 
While the facility has remained in compliance with current discharge limits, the existing permit includes 
notable changes that may require changes to the WWTF. The most significant of these changes is the 
effluent total phosphorus (TP) restriction, decreasing the limit from the current 1.0 mg/L TP to 0.1 mg /L 
TP. The existing facility has implemented substantial operational adjustments to optimize for 
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The current permit includes a mercury variance that enables discharge of a limit higher than the 
criteria. Historical monitoring data showed exceedances of the 1.3 ng/L mercury daily maximum, 
and a 4.0 ng/L variance was authorized. The variance heavily supports the continuation of an 
exceeded value, so long as management practices are continued and show progress towards 
compliance. Improved understanding of high effluent mercury values will be a key component in 
the next variance renewal. Threat of discontinuing the variance has not been discussed and is not 
anticipated in the planning period. 

 
Microconstituents: 

Microconstituents include pharmaceuticals, personal care products (PCPs), endocrine disrupting 
compounds (EDCs), perfluoroalkyl and polyfluoroalkyl substances (PFAS) and other compounds not 
specifically regulated in wastewater. These constituents represent a multitude of compounds, of 
which some may pose a threat to aquatic life at elevated concentrations.  The scientific research 
behind these effects are still being developed, therefore no regulations on the discharge of these 
compounds have been established. 
 
Although source reduction of these compounds may help reduce the influent loading, many of the 
compounds are still found in urine.  Current and ongoing studies have documented the fate of these 
compounds through a WWTP to be highly variable and compound specific.  A key observation has 
been that longer solids retention time (SRT) activated sludge systems appear to do a better job of 
treating most of the studied pollutants. 
 
Final regulation on these compounds is uncertain, but discharge limits may be promulgated if 
adverse impacts are directly linked to aquatic life.   

E.coli: 
Current disinfection requirements for the recreational designated use standard of the Mississippi 
River require compliance with a fecal coliform limit. The DNR is developing E.coli requirements to 
better reflect the desired health standard. 
 
Although future E.coli limits are not drafted, the new limits are being proposed as though no 
change is required to effluent disinfection technologies or capacity. However, initial testing by 
some facilities has indicated there are varying correlations between fecal coliform and E.coli. It is 
recommended the City develop their own split sample testing analysis to better substantiate a 
disinfection limit change.  

 
Biosolids Disposal Regulatory Issues 

Land Application Phosphorus Restrictions: 
Historically, the land application of municipal biosolids has always been well managed, and applied 
at agronomic crop uptake rates for nitrogen. The Wisconsin Administrative Code (WAC) section NR 
151 (which established more stringent runoff management practices) requires nutrient 
management plans for specific farming practices. As of 2017, La Crosse County had 47% of cropland 
participating in Nutrient Management Plans.  
 
If applicable to acres where the City land applies biosolids, these regulations would significantly 
increase the costs for land application of biosolids. The change would require consideration for 
agronomic rates of phosphorus and require two to three times the area for land application of the 
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Site: 

Utilities 

The electrical needs of the WWTF are met by Xcel Energy through three power feeds serving the main 
WWTF, blower building, and the UV building. The plant consumes energy at a rate of 1473 kWh/MGD 
which represents a normalized rate per the amount of wastewater treated. In comparison to the best 
practice benchmark established by Focus on Energy, 1760 kWh/MGD, the City is well run, yet realizes 
there is always room for improvement. The normalized power draw for the load treated is 572 
kWh/1000lb BOD, much lower than the target of 900 kWh/1000 lb BOD. Power redundancy is provided 
via four backup generators, one at each main service and another serving preliminary treatment. The 
two main generators are nearing the end of their useful life and should be budgeted for replacement. A 
new generator for operation of the process blowers should be considered. 
 
Data communications are provided through a fiber optic network, with the exception of collection 
system lift stations which use radio. This is a noted issue for the City, as radio signals in the area are 
unreliable due to terrain. 
 
Currently the plant uses effluent water throughout the plant. Consider methods to increase the non-
potable (W3) water reuse system upon tertiary treatment installation.  
 
Natural gas is also provided from Xcel Energy. With an expanded W3 system, building heat could be 
provided by a heat pump or from digester gas to reduce dependence on fossil fuels like natural gas. 

NFPA 820 

A number of environmental rating concerns noted in past evaluations need to be addressed by the City 
for the continued health and safety of plant staff. Structures with major concerns include the 
administration building, the primary effluent pump building, the anaerobic digester complex, the 
dewatering building, and the liquid biosolids storage complex. The major causes for concern are 
inadequate separation of rated spaces from electrical and non-explosion proof equipment, improper 
handling of digester and natural gasses, and insufficient or absent continuous ventilation. 
 
The full notes of an extensive 2008 site visit are included in Appendix A, which gives a comprehensive 
overview of plant structural, process, electrical, HVAC and plumbing shortfalls. Many of these have yet 
to be resolved. 
 

Environmental Restrictions 

The WWTF is constructed on an old landfill on an island within the Mississippi river, with development 
east and west of the river. All of these factors play into concern of the plant. Flooding from the river is a 
known threat, but the plant does not sit in the flood way according to studies by FEMA. In addition, no 
critical areas are vulnerable to a 100 year flood; however some are vulnerable to a 500 year flood. A full 
site survey could identify these risks with increased certainty. 
 
The Isle La Plume has been noted to be originally an old landfill prior to development as the WWTF.  
Although the debris has not been observed to create differential settlement, it has been suspected to  
contribute to elevated mercury levels during periods of high river stage (groundwater). The high  





Site Visit Notes
September 25, 2008
La Crosse, WI

1

Administration Building / Screens/Grit Wash/Offices/Lab/GBT– Grade Level

Structural –
Á The room which houses the generator, adjacent to the administrative spaces, is

separated from the rest of the building by wood frame walls.  This construction
should be reviewed.  Installations of stationary combustion engines require a 1-
hour fire wall separation between differing occupancies.

Á The control joint in the masonry above the north end of the lintel over the east
access door to the Screen/Grit Wash stand by generator room has opened up
approximately ¼ inch.  This is probably due to differential settlement of that
portion of the building addition with respect to the deeper portion of the addition.
This joint should be re-caulked inside and out and monitored to determine if
additional movement takes place.

Á The roofing and insulation over the original Plant #1 needs to be removed and
replaced.  A ballasted loose laid EPDM membrane is recommended.

Á There is some cracking in the masonry parapet along the north face of the building,
just above the east end of the east garage door.  This deterioration should be
repaired.

Á Along the south wall just north of clarifiers #1 & #2, there is some deterioration of
the brick joints near the top of the wall.  This area should be tuck pointed to
minimize future damage to the wall.

Á If changes are made to this facility with respect to electrical classification issues, it
may be necessary to update the means of egress from the building.  This would
possible include changes to the means of egress to the intermediate and lower
levels.

Process –
Á Preliminary treatment equipment in the

Administration building is newer and
clean. Equipment consists of
comminutors, screens, screenings
washer/compactor, and grit washers.

Á Some corrosion problems were noted, but
did not appear to be significant.

Á The idea of changing the valve of the grit
washer from 4-inch diameter to 6-inch
diameter was discussed as a possible way
of reducing clogging problems.

Electrical –
Á The new headworks/screen building addition should be a class I, division 1, Group

D hazardous classified location per the Nation Fire Protection Association standard
820 (NFPA 820). Currently the process equipment, electrical equipment, lighting,
conduit system, etc is not suitable for a class I, division 1, group D hazardous
classified location.
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Á NFPA 820 requires the headworks/screen addition to be “physically separate” from
unclassified areas like the administration area of the building. This means that there
should be no means for gas to migrate from the headworks/screen addition to the
rest of the building. The headwork/screen addition does have separate exterior
access but there is not a gas tight partition between the headworks/screen addition
and the remainder of the building. The electrical conduit system does not have
explosion proof seal offs that provide a gas tight seal and prevent gas from
migrating to the administration building. Gas from the headworks/screen addition
could migrate to the remainder
of the building through the
conduit system and fill the
unclassified area with methane.
As a result the remainder of the
building would be rated the
same as the headworks/screen
room which is a class I,
division 1, group D hazardous
classified location.

Á The generator room attached to
the headworks/screen addition
is not “physically separate”
from the headworks/screen addition. The generator room does have separate
exterior access but there is not a gas tight partition between the generator room and
the headworks/screen room. The electrical conduit system does not have explosion
proof seal offs that provide a gas tight seal and prevent gas from migrating into the
generator room. As a result the generator room would be rated the same as the
headworks/screen room which is a class I, division 1, group D hazardous classified
location.

Á Electrical motor control centers and variable frequency drives are located at grade
in the room directly above the dry well where the raw wastewater pumps are
located. The exposed copper inside the electrical equipment in this area is black
with corrosion due to hydrogen sulfide.

Plumbing – No comments.
HVAC –
Á A natural gas fired unit heater is installed within the Screen/Grit Room space.  This

space should be considered a hazardous classified space and should not have a gas
fired appliance installed within it.

Á Ventilation rates should be confirmed in the Screen Room space to ensure that the
10 States Standard required ventilation rate of 12 AC/Hr continuous or 30 AC/Hr
intermittent are provided.

Á Staff indicated that he new make-up air units (vertical Titan units) are problematic,
wearing through belts to frequently and corroded sensors causing nuisance trips.

Á The Electrical Room is cooled by split system air conditioning units with no
outside air capability.  This was done because of corrosion of the electrical gear
from the previously installed outside air ventilation systems.

Á The Electrical Room and the rest of the grade level administrative spaces are
physically connected to the drywell area of the pump station.  Because of this, all
these interconnected spaces require 6 AC/Hr of continuous outside air ventilation
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to be considered Unclassified spaces.  Lesser ventilation rates would require the
spaces to be considered a Class 1, Division 2 hazardous environment.  It appears
that the existing ventilation systems are less than code required ventilation rates for
an Unclassified rating.

Á The room which houses the generator, adjacent to the administrative spaces,
appears to be under ventilated resulting in elevated temperatures when the
generator runs.

Á The Thickener Room interior air was very foul, indicating inadequate ventilation.
Ventilation rates should be reviewed to confirm that 10 State Standards
recommended minimum ventilation rate of 12 AC/Hr continuous or 30 AC/Hr
intermittent is provided.  Existing ventilating systems had minimal ductwork
installed allowing for poor distribution of airflow which is probably a contributing
factor to the elevated odor levels.

Á Staining of the ceiling tiles was noticed in the Break Room.  Inspection indicated
that this was probably created by uninsulated branch take-offs from the main
supply duct causing condensation and dripping.

Á Staff indicated that the rooftop heating and cooling units serving the Lab and Break
Room areas function adequately.

Administration Building – Intermediate Level

Structural –
Á The spiral stair cases to the intermediate and lower levels do not meet current code

with respect to egress.  As long as significant changes are not made to the spaces or
the occupancy of the spaces is not changed, code compliant stairs are not required.

Process –
Á Five vertical centrifugal pumps lift the

raw wastewater. Three of the five are
driven by VFDs. The #4 pump is not
operational because of problems with
check valve slamming. Pumps #4 and #5
are not driven by VFDs, but #5 does not
have the same plugging problems as the
#4 pump. New motor and a VFD for the
#4 pump is expected to be installed in
the next 2-3 years. There is one spot left
for installation of a VFD.

Á The old ‘detroiter’ room is mostly empty
and used for some storage. This space
could be used for other process purposes
if needed.

Á Inclusion of the lab area in the plan was
discussed on the tour. The owner does
not have process concerns regarding the
lab, but it is thought that it including it in
the plan is not a bad idea.

Electrical –
Á See lower level. The intermediate level is connected to the lower level and should

be the same rating as the lower level.
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Plumbing – No comments.

HVAC – See Lower Level.

Administration Building/Screens/RWW Pumps– Lower Level

Structural – See intermediate level.
Process –
Á A digester gas pipe routed though the lower level is constructed of HDPE

materials.  International fuel gas code requires metallic piping systems for indoor
gas piping.

Á The digester gas pipe is routed in such a way that low points are created making
potential traps for condensate.  No means of draining the lines were found.

Electrical –
Á The lower level contains raw wastewater

pumps. Per NFPA 820 the lower level should
be a class I, division 2, Group D hazardous
classified unless the lower level and connected
spaces are ventilated continuously with 100%
outside air at 6 air changes per hour (AC/hr).
Any spaces connected to the lower level and
not “physically separate” (no means for gas
migration between spaces) from the lower level
should also be a class I, division 2, Group D
hazardous classified location. The electrical
and process equipment in the lower level does
not appear to be suitable for a class 1, division
2, group D hazardous classified location.

Á Since the lower level is “physically connected” to the rest of the administration
building, the entire administration building should be a class 1, division 2, group D
hazardous classified location. The electrical and process equipment in the
administration building does not appear to be suitable for a class 1, division 2,
group D hazardous classified location.

Á The lighting in the lower level is older fixtures and in some areas there is not
enough adequate light.

Plumbing – No comments.
HVAC –
Á There appears to be inadequate ventilation of the lower level.  10 States Standards

requires 6 AC/Hr continuous or 30 AC/Hr intermittent ventilation for below grade
drywell spaces.  NFPA 820 requires a continuous ventilation of 6 AC/Hr for the
space to be considered Unclassified, otherwise the space should be considered a
Class 1, Division 2 hazardous environment.  It did not appear that any of the
electrical components installed within the space are suitable for a Class 1, Division
2 hazardous environment.
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Administration Building – Pista Grit/Wastewater Wet Well

Structural – No comments.
Process –
Á Two vortex type Pista Grit systems were upgraded and refurbished about six years

ago. Design capacity of the grit system is 20 MGD and the chambers are alternated
daily.

Á The discharge pipe that carries grit to the washer plug tends to plug. Operators try
to prevent the plugging by monitoring the fill rate of the grit wash tank.

Á SCADA is used to record functions of the process and the grit wash tank is
inspected two or three times daily.

Á Recycle process water is returned to the head of the plant at manholes outside of
the headworks generator room. These flows come from the gravity belt thickener
(GBT), belt filter press (BFP) or centrifuges (which aren’t currently used).

Electrical –
Á Per NFPA 820 the pista grit area should

be rated a class 1, division 2, group D,
hazardous classified location in the area
18 inches above the channels extending
out 10’0” from the edge of the channels.
Outside of this area is unclassified.

Á The conduit systems in this classified area
do not contain explosion proof seal-offs.
The electrical equipment on the pista grit
area and adjacent to the pista grit area
within the classified area is not rated for a
class 1,division 2, group D, hazardous classified location.

Á The exposed cooper ground conductors in this area are black with corrosion due to
hydrogen sulfide.

Á Some of the conduit in the area adjacent to the pista grit area near the padmount
transformer is rusted and corroded.

Plumbing – No comments.

HVAC – No comments.

Primary Clarifiers

Structural – No comments.
Process –
Á There are five primary clarifiers. Two rectangular and one circular are older and

there are two newer circular clarifiers. Operators monitor water temperature in the
unused clarifiers to catch ice and freezing problems.

Á Operators have found that problems with grease build-up and hydrogen sulfide
formation are reduced when only two clarifiers are in operation, as opposed to
three or five in operation. This new approach has been used for the past year.

Á The clarifiers are cycled in and out of operation.
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Á Water is kept in the unused clarifiers to protect against floating caused by high
ground water.

Electrical – No comments.

Plumbing – No comments.

HVAC – No comments.

Primary Effluent Pump Building/Blowers/Generator/Motors- Grade Level

Structural –
Á The roofing and insulation on this building (Plant #2) needs to be removed and

replaced.  A ballasted loose laid EPDM membrane is recommended.
Á The slab on grade floor is cracked in the vicinity of the blowers.  The blowers sit

directly on the floor, and are not supported by isolated equipment pads.  This area
should be monitored to determine if additional cracking occurs or settlement of the
blowers occurs.  If either happens, it may be necessary to provide isolated pads or
vibration isolators.

Process –
Á Three of the primary effluent pumps are driven by VFDs and plans to put the #4

pump on a VFD were discussed.
Electrical –
Á Sludge pumps in upper level with sludge well below pumps. Sludge well is rated a

class 1, division 1, group D, hazardous classified location. Hatch connects sludge
well to upper level so building would also be rated a class 1, division 1, group D,
hazardous classified location per NFPA 820. Electrical and process equipment in
building not suitable for a class 1, division 1, group D, hazardous classified
location.

Plumbing – No comments.
HVAC –
Á The sludge pumps are vertical type penetrating the floor into a sludge well below.

There are access hatches to the sludge wells within the space.  The sludge wells are
considered a Class 1, Division 1 hazardous environment and because of the
interconnection provided by the access hatches, the
entire structure should carry the same hazardous
rating.

Á The Generator Room and Blower Room seemed to
have inadequate ventilation to provide cooling of
the spaces.

Á Because of the below grade sludge pumps and the
lack of physical separation, the entire structure
requires a continuous ventilation rate of 6 AC/Hr to
be considered Unclassified, otherwise the space
should be considered a Class 1, Division 2
hazardous environment.  It did not appear that any
of the electrical components installed within the
space are suitable for a Class 1, Division 2
hazardous environment.
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Primary Effluent Pump Building Intermediate Level

Structural – No comments.

Process – No comments.

Electrical – No comments.

Plumbing – No comments.

HVAC – See Lower Level.

Primary Effluent Pump Building Effluent Pumps Lower Level

Structural – No comments.
Process –
Á The thickened sludge pumps and piping were being replaced at the time of the

facility tour.
Electrical –
Á Sludge pumps in lower level. Per NFPA 820

the lower level should be rated a class 1,
division 2, group D, hazardous classified
location unless the lower level and connected
spaces are ventilated continuously with
100% outside air at 6 air changes per hour
(AC/hr). Any spaces connected to the lower
level and not “physically separate” (no
means for gas migration between spaces)
from the lower level should also be a class I,
division 2, Group D hazardous classified
location.

Plumbing – No comments.
HVAC –
Á Because of the below grade sludge pumps the entire structure requires a continuous

ventilation rate of 6 AC/Hr to be considered Unclassified, otherwise the space
should be considered a Class 1, Division 2 hazardous environment.  No continuous
ventilation systems were noticed.  It did not appear that any of the electrical
components installed within the space are suitable for a Class 1, Division 2
hazardous environment.
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