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SECTION 1.0 —   INTRODUCTION 
 INTRODUCTION 

The South Huron Valley Wastewater System is located in southern Wayne County and serves the Communities of 
Brownstown Township, Huron Township, Van Buren Township, Flat Rock, Gibraltar, South Rockwood (Monroe 
County) and Woodhaven.  The collection and treatment system were originally operated by the Wayne County 
Department of Public Works.  However, at the time the latest treatment plant expansion construction work started 
(2000), the ownership and operation were transferred to the South Huron Valley Utility Authority (SHVUA, or the 
Authority).  The Authority consists of one appointed representative from each of the seven communities. 

The South Huron Valley (SHV) Wastewater Treatment Plant (WWTP) is an A/O biological phosphorus removal (BPR) 
treatment plant.  It was originally constructed in 1986 as a 12 MGD plant and was expanded to 24 MGD in 2000.  An 
equalization tank was added in 2006. The sodium bisulfate dechlorination facilities were added in the early 1990’s, 
and the liquid chlorine disinfection facilities were converted to sodium hypochlorite disinfection in 2012, primarily for 
reasons of safety.   

The original solids treatment scheme was to thicken biosolids at the plant and haul the solids to the Downriver WWTF 
for further processing and disposal.  However, that practice was abandoned in 1999 in favor of lime stabilization (to a 
Class B biosolids), storage (via 4 MG Haag tank install in 2000) and land application of liquid biosolids.   

Land application of biosolids is a cost-effective and environmentally friendly means of biosolids disposal.  However, it 
requires sufficient agricultural land acreage and more importantly seasonal and weather depended application.  If 
weather does not permit the biosolids gators on the cropland, land application cannot occur.  At times, weather has 
not permitted the timely application of biosolids, and when that occurs when the Haag tank is full, portable dewatering 
equipment is set-up in the Biosolids Loading Building whereby biosolids are dewatered and hauled and disposed of 
in a landfill.  

The treatment plant, collection system and pump stations operation and maintenance services have now been 
contracted to Jacobs Engineering.  Jacobs contracts with Biotech Agronomics out of Beulah, MI to manage, haul and 
land apply the biosolids.  Biosolids disposal was a part of the old operating agreement and no additional expenses 
were accrued to SHVUA if dewatering was required.  However, under the new agreement, biosolids disposal costs 
are generally passed on to the authority (Jacobs manages concentration, the authority manages disposal costs) thus 
the additional dewatering costs over land applications is now an issue for the Authority. 

Furthermore, land application may be impacted by Molybdenum (MolyB) and possibly PFAS present in the biosolids.  
If concentrations are above the 75 microgram/ml MolyB limit, biosolids is required to be landfilled.  In addition, PFAS, 
which is now being closely monitored and studied throughout the state of Michigan, may also become regulated by 
the MDEQ.  Thus, alternate biosolids processing in addition to land application is required to off-set potential risks due 
to the regulatory and/or environmental issues. 
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1.1.1 Intermediate and Long-term Planning Horizons 

As this report presents, land application is significantly less expense than landfilling or other options and should 
continue as long as it’s a viable alternative (i.e. no contaminant or emerging constituent issues) and agronomic / 
market conditions remain stable.  However, there is an immediate need to reduce the temporary dewatering and 
landfill costs that have essentially doubled in recent years.  Solutions to meet these needs are considered interim and 
possibly long-term.  Other options that may not be favorable in the near-term, might prove to be more cost-effective 
long-term if market conditions change.  Thus, the intermediate or interim term is assumed to be 5-10 years, and the 
long-term horizon is assumed to be a 20-year planning period. 

1.1.2 Purpose and Goals 

The purpose of the study is to determine the most cost-effective, environmentally suitable and reliable intermediate 
and long-term plan to manage and dispose of SHVUA biosolids.  The goal of the study is to provide a solution which 
lowers non-land applied costs and minimizes risk to the Authority.  The recommended alternative is expected to be 
incorporated into the 20-Year Capital Improvements Plan, originally dated March 15, 2018 and updated to April 16, 
2019. 

 CURRENT SOLIDS TREATMENT SYSTEM 

The original solids processing system included gravity thickening, storage and transport to the Downriver WWTF 
(DWTF) for further processing and disposal.  Since the mid-1990’s, the SHV WWTP processed biosolids by lime 
stabilization (Class B), storage (Haag tank), further thickening (decanting) and liquid land application.  When 
necessary, biosolids are dewatered and landfilled. 

Thickening 

Gravity Thickeners 1 and 2, Sludge Storage Tank 1 and the associated sludge pumps were installed in 1986, and 
Gravity Thickeners 3 and 4 and Sludge Storage Tank 2 were installed in 2000.  Six primary sludge chopper pumps (2 
redundant), pump primary sludge to the four gravity thickeners (normally) or directly to the two sludge reaction tanks.  
Four centrifugal waste activated sludge (WAS) pumps pump WAS to the Gravity Thickeners (normally) or directly to 
the sludge reaction tanks.  The four primary and four secondary positive displacement (plunger) scum pumps pump 
scum directly to the sludge storage tanks.  Renovations to these facilities are presented in the 5-Yr. CIP. 

Lime Stabilization 

The lime silos and feed system was installed in 1986, and the original equipment has been off-line for 10 or more 
years and is non-functional, except as the location for annual osprey nesting grounds.  Lime (as calcium hydroxide) 
is trucked in as necessary as a batch process to raise the pH in the sludge storage reaction tanks to greater than 12 
for more than two hours, to reach Class B biosolids.  (These tanks are now referred to as Reaction Tanks.)  Sludge is 
mixed via three pumps (two Vaughan chopper pumps and transferred with one Borger rotary lobe pump) and tank 
nozzles installed in 1986, replacing the original WEMCO pumps. 

Mixing 

The pumping equipment is relatively new and has sufficient useful life although this can be considered a severe duty 
application.  Unfortunately, it is impossible to mix and pump the contents simultaneously, primarily at the lower tank 
levels.   

In the past, the tanks were hosed down to remove settled sludge.  As stated in the 5-Yr. CIP, it would be very useful 
drain and inspect the tanks to determine the amount of sludge mounds or grit build is present.  Should buildup occur 
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in localized areas, computational fluid dynamics (CFD) can be used to re-position the nozzles to obtain better mixing 
characteristics.  Nozzle wear may also be occurring which reduces mixing energy.  When it comes time to replace the 
mixing system, linear motion mixers should be considered, or the leading mixing technology of the day. 

Haag Tank 

The 4 MG Haag Tank was installed in 2000 when the plant staff began land applying biosolids.  The tank has a cast-
in-place base slab and all other components were pre-cast and assembled on-site.  The vertical panel seams were 
sealed with sprayed on bitumastic sealer.  The tank experienced several near catastrophic collapses in the mid-2000, 
and significant repairs were made in 2012.   

This tank is relatively inexpensive to manufacture and construct but is not structurally robust, and the numerous vertical 
and horizontal seams are prone to leakage.  The repairs made in 2012 were sufficient to improve the limited structural 
capacity.  However, because the joints are prone to leakage, we recommend observing the tank joints every 5 years 
or sooner. 

 CURRENT LAND APPLICATION VS LAND FILLING COST SUMMARY 

The current cost summary for biosolids hauling and disposal is as follows: 

Land Application (1) 

Loading, Hauling and Land Application: 6.46 cents/gallon 

Landfilling (1) 

Mobile Dewatering $389.69 / dry ton (DT)  
Loading, Hauling and Landfill Tipping Fees $83.05 / wet ton (WT)  
Dewatering Equipment Mobilization  $9,135.75 lump sum (LS)  

Actual Temporary Biosolids Processing Costs (2) 

Biosolids Process btw  Feb 12 and March 29, 2019 
Dry Tons 1,754 
Average Concentration 25% 
Wet Tons  WT, 446 DT 
Liquid Sludge Volume 1,527, 300 gallons, at 7% concentration (3) 
 1,187,900 gallons at 9% concentration (3) 
Total Cost $673, 900 
Unit Cost: 
 $384 /DT 
 $1,512 /WT 
 $0.44 /gallon (at 7%) 
 $0.57 /gallon (at 9%) 
 $0.50 / gallon assumed value for the cost comparisons 
1. These costs are the average cost for the years 2019 through 2023, proposed by Biotech Agronomics, dated June 15, 2018.  

[HRC understands that this proposal has been superseded.] 
2. This is the actual cost per gallon for mobilization/demobilization, polymer, hauling, tipping fees, liners, and operations (labor 

and per diem) to process biosolids between February 11, 2019 and March 15, 2019. 
3. 7 and 9 percent are presented as upper and lower bounds, as the liquid sludge concentrations varied and he average is not 

known. 
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As noted, temporary dewatering of biosolids is approximately $0.50 / gallon or nearly 8 times higher than land 
application of biosolids.  These costs are exceedingly high due to the following: 

• Emergency conditions (and competitive bids are not possible) 
• Mobilization and Demobilization costs 
• 24/7 Operational Staff ($7,485/day) 
• Per Diem Expense (included above) 

It should be noted that these costs would not apply if permanent facilities were available.  

1.3.1 Conclusion 

The costs to land apply biosolids is 6.5 cents per gallon, whereas the cost to temporarily dewater and landfill biosolids 
is 50 cents per gallon.  While this rate may go down with a permanent facility, dewatering and landfilling will not 
approach the land application costs.  Therefore, land application should continue as long as feasibly and agronomically 
possible, and the long-term facility should process only the biosolids that cannot be land applied.  This rate - 50 cents 
per gallon - will be used to compare the costs for alternatives evaluated in Section 2.   

 SOLIDS PRODUCTION 

1.4.1 Dewatering Facility Design Parameters 

In order to determine the required capacity of the solids dewatering facility, data from the last 10 years (2009 to 2018) 
have be collected by Jacobs and are presented in Table 1.1.  

It is important to note that the first 5 years, no biosolids were dewatered, while dewatering occurred for four the last 5 
years.  It is also important to note that over 12 MG of biosolids were estimated to be stored at the WWTP on January 
1, 2019, when Jacobs took over plant operations.  This is likely due to the Suez contract which required all disposal 
costs – land application and/or landfill – were borne by Suez.   

If the 659 DT of biosolids dewatered in early 2019 were added to the 2018 quantities, the percentage of biosolids 
landfilled is approximately 18%, a more realistic percentage.  Jacobs further reviewed the historical biosolids data to 
assess when landfilling might have occurred, based on maintain a maximum biosolids inventory while maximizing 
land application.  The 10-year model indicates that approximately 23% of the biosolids should have been landfilled to 
maintain the targeted maximum biosolids inventory, and the 5-year model indicates a 35% landfill rate.  For the 
purposes of this report, an average of 25% will be used to assess alternatives. 
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From these data, several tables were developed to help establish the design parameters for a solids processing 
facility. 

 
Table 1.2 summarizes the Annual Biosolids Production for the minimum, average and maximum years.  [Note: the 
maximum and minimum production years were removed from the calculations to provide more consistent values.]  
Production Day values are provided because daily Monday through Friday production rates will be higher than annual 
calendar day rates.  The rates in Table 1.2 are important as design parameters if the ability to land apply is eliminated 
due to biosolids contamination, regulatory or other issues. 

Year Quarter Volume Solids Year Quarter Volume Solids
(MG) (DT) Land App Landfilled (MG) (DT) Land App Landfilled

2009 Q1 0.0 0.0 -       -           2014 Q1 0.0 322.4 -        322.4    
2009 Q2 1.2 388.1 388      -           2014 Q2 0.6 368.2 177       190.9    
2009 Q3 6.6 2039.7 2,040   -           2014 Q3 3.1 948.2 829       119.4    
2009 Q4 3.1 639.1 639      -           2014 Q4 1.9 506.0 506       -         

10.8 3066.9 3,067   -           5.6 2144.8 1,512    632.7    
2010 Q1 0.0 0.0 -       -           2015 Q1 0.0 84.4 -        84.4       
2010 Q2 1.8 518.9 519      -           2015 Q2 0.9 559.6 360       199.5    
2010 Q3 4.2 1148.9 1,149   -           2015 Q3 2.8 1208.1 997       211.1    
2010 Q4 2.4 515.7 516      -           2015 Q4 3.6 1069.9 1,070    -         

8.5 2183.5 2,184   -           7.3 2921.9 2,427    494.9    
2011 Q1 0.0 0.0 -       -           2016 Q1 0.2 66.9 67          -         
2011 Q2 1.7 581.4 581      -           2016 Q2 1.5 428.0 428       -         
2011 Q3 3.1 853.2 853      -           2016 Q3 1.6 586.7 518       68.9       
2011 Q4 2.2 696.0 696      -           2016 Q4 0.7 272.1 272       -         

7.0 2130.6 2,131   -           3.9 1353.7 1,285    68.9       
2012 Q1 2.1 578.6 579      -           2017 Q1 0.0 127.2 -        127.2    
2012 Q2 2.6 709.6 710      -           2017 Q2 2.9 1445.7 1,317    128.8    
2012 Q3 2.5 733.8 734      -           2017 Q3 1.2 595.8 595       0.9         
2012 Q4 1.7 380.3 380      -           2017 Q4 1.5 552.0 552       -         

8.9 2402.3 2,402   -           5.7 2720.7 2,464    256.9    
2013 Q1 0.0 0.0 -       -           2018 Q1 0.7 283.0 283       -         
2013 Q2 2.6 788.7 789      -           2018 Q2 2.1 608.2 608       -         
2013 Q3 2.5 809.2 809      -           2018 Q3 4.9 1093.2 1,093    -         
2013 Q4 0.2 75.6 76         -           2018 Q4 1.3 275.2 275       -         

5.4 1673.4 1,673   -           9.0 2259.5 2,260    -         

Land App Landfilled Total Land App Landfilled Total
21,404     1,453   22,857    9,947      1,453    11,401  

2,140       145      2,286      2,280      1,989    4,270    
Percentage 93.6% 6.4% 100.0% Percentage 87.3% 12.7% 100.0%

Disposal

Last 5 Years
Ave. Annual Tot.

Disposal

Table 1.1: Biosolids Production from 2009 through 2018

Disposal

Annual Totals

Annual Totals

Annual Totals

Annual Totals

Annual Totals

Annual Totals

Annual Totals

Annual Totals

Annual Totals

Annual Totals

TotalsDisposalTotals

10 Year Totals
Ave. Annual Tot.
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Next, quarterly data were evaluated since land application is not performed in the winter, and peak quarterly production 
rates will be higher than annual rates, leading to increase design parameters.  [Note: The two highest and lowest 
quarters were removed from the calculations to provide more consistent values.]  These data are presented in Table 
1.3. 

 

 

1.4.2 Dewatering Facility Design Parameters 

Based on the above tables, the following design parameters are identified: 

• To dewater biosolids which were landfilled in this 10-year period while continuing land application, the 
dewatering facility should be designed to process 800 lbs./hour (25% of 3,202, Table 1.2).  This design 
parameter assumes that biosolids are not contaminated with MolyB or PFAS, and future land application is 
not adversely affected by increasing wet weather event or land application market conditions.  

• To dewater the annual average biosolids produced, the dewatering facility should be designed to process 
2,526 lbs./hour (Table 1.2).  This design parameter assumes that land application is temporarily (or 
permanently) halted and will generally keep up with biosolids production in most years but will not reduce 
biosolids inventory unless additional shifts are added and storage available. 

• To dewater the peak annual biosolids production mass, the dewatering facility should be designed to process 
3,200 lbs./hour (Table 1.2).  This design parameter also assumes that land application is temporarily (or 
permanently) halted, and this rate will reduce biosolids volumes. 

Annual
(DT) (DT) (lbs./hr.)
(1) (DT) (3)

Minimum 1,673       4.6 6.4 1,834         
Average 2,305       6.3 8.8 2,526         

Maximum 2,922       8.0 11.2 3,202         
Notes:

1. DT - dry tons

2. Five days per week, excluding holidays

3. 7 hours per shift, one shift

Production DayCalendar 
Day

Table 1.2: Annual Biosolids Production

Quarterly
(DT) (DT) (lbs./hr.)
(1) (DT) (3)

Minimum 84             0.9 1.3 370            
Average 534          5.9 8.2 2,341         

Maximum 1,149       12.6 17.6 5,036         
Notes:

1. DT - dry tons

2. Five days per week, excluding holidays

3. 7 hours per shift, one shift

Calendar 
Day

Production Day (2)

Table 1.3: Quarterly Biosolids Production
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As noted in each table, all design throughputs are based on one shift / day, 5 days / week operation.  Additional 
production can obviously occur via additional shifts.  These productions are explored further in Section 2. 
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SECTION 2.0 —  ALTERNATIVES TO LAND APPLICATION 

 GENERAL  

The following options are potential intermediate and long-term alternatives for SHVUA: 

• Alternative No. 1: Land Application with Additional Liquid Biosolids Storage 
• Alternative No. 2: Regional Facility or Process Biosolids at an Area WRRF 
• Alternative No. 3 Cogeneration Heat And Power Facility  
• Alternative No. 4: Dewatering Facility and Disposal to Landfill 
• Alternative No. 5: Temporary Emergency Dewatering and Disposal to Landfill 

Other options including composting, dying, aerobic digestion options are considered less viable than the above 
alternatives and were not evaluated.  Thermal drying, which is currently done at GLWA and may possibly happen at 
DUWA, is becoming a cost-effective alternative because natural gas prices are very low and landfill costs are rising 
significantly.  However, biosolids dewatering is required first (drying liquid biosolids is not cost effective), so biosolids 
drying will require both dewatering and drying, a huge capital expense. 

Aerobic digestion was also considered, only because of the recently renovated, higher-capacity Bio Tanks 1 and 2, 
and the ‘available’ Bio Tanks 3 and 4.  When the WWTP was inundated with biosolids, Bio Tanks 3 and 4 were used 
to store sludge, and the mixers and air was used to keep the sludge fresh.  This was essentially aerobic digestion, 
and these tanks could be used in an emergency basis to reduce volatile solids.  However, the risk to liquid stream 
treatment and operational difficulties make this option un-tenable.  

All the alternative assessments assume that land application will be continued. Thus, any alternative biosolids 
processing facility will be used when land application is not possible and will then be very expensive on a per dry ton 
basis.  A target price point of $.50 per gallon (Section 1.3) will be used to help gauge cost-effectiveness.  Thus, low 
capital cost, high operation and maintenance cost options are likely better suited alternatives for the Authority, when 
coupled with land application. 

 ALTERNATIVE NO. 1: CONTINUED LAND APPLICATION WITH ADDITIONAL STORAGE 

Alternative No. 1 provides an additional Haag Tank storage cell with enough capacity to store the landfilled biosolids.  
This option is relatively simple, low cost, provides beneficial re-use of the biosolids.  Assuming the maximum quarterly 
biosolids landfilled as the design parameter, (211 DTs, Table 1.5), an additional 720,000 gallons storage are required.  
This would cost approximately $3.5M (based on $5 per gallon).  

Advantages 

• All biosolids are cost-effectively land applied 
• Simple and consistent operations 
• No additional mechanical dewatering equipment to operate or maintain 
• Suitable as an interim solution 

Disadvantages 

• Presents risks in that land application is not viable for contaminated biosolids (i.e. MolyB), nor possible during 
abnormally high seasonal rain.  [Note: the source of the MolyB is known, is being addressed and thus future 
MolyB contamination is unlikely.]   
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• Filling the additional storage capacity would require then higher application rates once weather permits.   
• Not suitable as a long-term solution 

[Note: if contaminated biosolids were to occur, the temporary dewatering unit could be re-installed, and the biosolids 
landfilled.] 

Conclusions and Recommendations 

Alternative No. 1 does not address the risk of contaminated biosolids nor changing market conditions, essentially 
‘putting all your eggs in one basket’, and thus is not considered a viable long-term solution. 

 ALTERNATIVE NO. 2: REGIONAL FACILITY OR PROCESS BIOISOILDS AT OTHER AREA 
WRRFS 

2.3.1 Regional Facility 

A Regional System might include Trenton, Gross Isle, DUWA, and possible GLWA.  An example of a regional facility 
is Grand Rapids and Kent County, which share a solids processing facility.  GLWA is working on their Wastewater 
Master Plan, and representatives have approached SHVUA regarding interest in a regional system.  GLWA may 
develop a regional concept based on the interest from area WWTPs, and SHVUA can address the regional issue 
then.  A regional system will take time to plan, develop and implement and SHVUA needs another option on a quicker 
timeframe. 

For a regional system which could include Trenton, DUWA, and SHVUA, the central Solids Processing Facility would 
likely be six to eleven miles from the SHVUA WWTP. This distance would depend on the siting methodology used to 
locate the facility.  If a central facility is considered, the ideal location would likely be at or near the current Trenton 
wastewater plant.  If the location is ‘prorated’ based on contributing flow, the location would be proportionally closer 
to DWTF, such as along Jefferson in Riverview. The piping and pumps needed to deliver the biosolids to the facility 
is estimated to cost in the range of $9M (near the Trenton wastewater plant) to $15M (in Riverview near the DWTF).  
These costs do not include the cost for any treatment.  Daily trucking the liquid biosolids can also be accomplished, 
but these daily costs are expected to exceed pump and piped costs over time. 

Conclusions and Recommendations 

A Regional Facility is less advantageous than other options presented herein and is not suitable as in interim solution. 
It should be re-assessed in 5-10 years as a long-term option, depending upon the outcomes of any DUWA and GLWA 
regional solutions. 

2.3.2 Processing Biosolids at an Area WRRF 

The Trenton and Downriver WRRF are occasionally inundated with solids and would not likely be a reliable source for 
processing SHVUA biosolids should the need arise.  However, the DUWA is also running into very high biosolids 
landfilling costs and are currently considering adding a sludge drying facility for $16M.  This facility will process 29 
DT/day, and informal discussions have been held with DUWA regarding enlarging the facility to include SHVUA’s 
biosolids.  (DUWA is not opposed to that concept.)  The current capital and O&M expenditure estimates are as follows: 

Dried Solids to Landfill (Cap. and O&M)  $40,016,150 per 18 years (1) 
  $2,223,119 per year 
Sludge Production  29 DTPD 
  10,585 DTPY 
  $210 per DT 
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Convert to Cost for Liquid Biosolids:  
 Percent Solids 8%  $2,625 per WT 
  $1.31 per lb. 
  $0.16 per gallon 
1. From the Biosolids Disposition Feasibility – DUWA, Wayne County Veolia proposal 

 

It would be expected that the cost to SHVUA would exceed 16 cents / gallon and would also incur additional cost to 
haul the biosolids to the DWTF.  [It is interesting to note that these costs are nearly identical to the costs presented in 
Table 2.1] 

Processing biosolids at the GLWA NEFCO Facility was explored.  The GLWA NEFCO Facility has additional capacity 
during dry weather flow periods.  However, during and immediately following wet weather events, the WRRF is 
inundated with solids and additional NEFCO capacity is not available.  Additionally, the pricing structure changes (a 
premium is added) when solids are processed beyond their 210 DT/day contractual capacity, and they maintain strict 
adherence to the upper processing limit.  Thus, GLWA is unwilling to extend their capacity to SHVUA at this time.  

Conclusions and Recommendations 

Regional and Area Biosolids processing do not appear favorable to SHVUA.  However, regardless of the cost 
comparison and final outcome, discussions and / or negotiations to process SHVUA biosolids at the DWTF, Trenton 
or GLWA under emergency conditions are recommended.  As with the Regional Facility option, it should be re-
assessed in 5-10 years as a long-term option. 

2.3.3 Alternative No. 3: Combined Heat and Power 

Combined heat and power (CH&P) CH&P digests biosolids, uses the digester gas (methane)  to generate electricity 
and recovers the waste heat to heat the digester or for other purposes.  Thermal hydrolysis (such as Cambi) can 
further this process. 

Advantages: 

• Excellent product (Class A biosolids) 
• Requires no lime addition 
• Minimizes WWTP energy use (and may approach energy neutrality) 
• Provides significant solids reduction 

Disadvantages: 

• High capital and O&M costs 
• Must be operated continuously (precludes land application) 
• End product that still requires disposal.   

The 29.5 MGD Pontiac WWTP is installing a Cambi CH&P system which cost $41M, including bonds, force account, 
engineering and contingencies.  Construction did not include digesters, which they already have.  Using this as a 
comparison, a CH&P option for SHVUA is likely to approach $50M.  

This alternative is likely cost effective in regions of the country where energy and/or disposal costs are very high, or 
where environmental drivers are very strong.  [Natural gas prices are essentially at historical lows (relative to inflation), 
which does not favor this alternative.  Furthermore, strong environmental drivers are not present.]  Most importantly, 
because digestion cannot easily be started and stopped, a CH&P facility is required to operate continuously, negating 
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the ability of land application.  Thus, a facility to inexpensively process a portion of the biosolids when required is the 
best solution. 

Conclusion 

This alternative is not compatible with land application and is not recommended as an interim solution.  If land 
application market conditions change in the future, this alternative should be re-considered as a long-term solution. 

2.3.4 Alternative No. 4: Permanent Dewatering Facility and Landfill Disposal 

This option provides for a permanent Biosolids Dewatering and Disposal Facility at the WWTP.  The biosolids 
dewatering equipment would be placed inside the Truck Loading Building on the south-west area of the plant, with 
solids landfilled. Currently this facility is used to house temporary dewatering equipment when the biosolids storage 
is at capacity.  Rather than continuing to pay premium costs for temporary biosolids processing equipment, this 
option provides a permanent dewatering system to be used. This system could be operated periodically to keep 
biosolids storage at a reasonable volume and allow for land application to continue. As such this option gives the 
plant greater flexibility as they can control biosolids storage volume, and depending on market conditions may be 
able to take on additional biosolids from other plants.  
 
Advantages: 

• Provides two methods of biosolids processing (eliminates risk) 
• Can be used intermittently 
• Generally lower unit costs than emergency dewatering 
• Cake can also be land applied 

 
Disadvantages: 

• Moderately high capital costs 
• Requires periodic operation 

 
The Dewatering Facility would contain the following components.  

• One 1,500 lb./hour screw press (redundancy not provided) also located on the upper level 
• Polymer tanks for mixing polymer (located on the upper level of the Building 
• Roll-off container below the press with a dumpster-veyor to assist with roll-off positioning  
• A pug mixer to add lime to stabilize the solids can be added, which will include a screw auger to transport 

the class B bioloids onto a truck or roll-off container. 
• Renovation building components including power, lighting, doors, windows and H&V  
• Biosolids pumping is assumed to be provided by the existing pumps 

 
An example of what this system may look like using Schwing equipment is presented in Appendix A: Figure 2.1.   
An additional option to consider would be to condition dewatered biosolids with lime.  The pugmill equipment and 
duel screw press layout (1,000 lbs./hr. capacity) is presented as an option in Appendix A: Figure 2.2.  The 
estimated project cost for these facilities are presented in Table 2.1.   
 
The pugmill equipment option costs are presented, as well as the costs for two smaller capacity units, which will 
provide redundancy.  The redundancy option with pugmill is also presented.  For the purposed of this report, the 
single unit without the pugmill is assumed. 



   
 2-5 2019 20-Yr. Capital Improvements Plan 
  South Huron Valley System 

 



   
 2-6 2019 20-Yr. Capital Improvements Plan 
  South Huron Valley System 

2.3.5 Alternative No. 5: Continued Mobile Dewatering and Landfill Disposal 

This option continues the use of mobile dewatering equipment during emergency conditions.  The equipment would 
be rented from BioTech, set up and managed and hauled to a landfill all under their authority.  A hybrid option to this 
arrangement is for Jacobs to operate the equipment instead of BioTech.  Generally dewatering equipment does not 
need constant care, and thus this arraignment would lower the unit costs. 
 
Advantages: 

• No capital expenditure 
• Provides two methods of biosolids processing (eliminates risk) 
• Can be used intermittently 
• Cake can also be land applied 

 
Disadvantages: 

• High unit price cots 
• Requires significant mobilization time (estimated to be 2-3 weeks), so careful planning is necessary 

 
Conclusions and Recommendations 
This alternative is viable and possibly cost effective, depending upon the amount of bioroids to be dewatered and 
landfilled.  To use two extremes, if the biosolids were to be contaminated and / or market conditions drastically 
altered, and 100% of the biosolids required dewatering, a permanent Dewatering Facility would have lower costs 
than mobile equipment. However, is minimal bioroids dewatering is expected or not at all in some years, temporary 
emergency dewatering is preferred.  Thus, a cost comparison is required. 

 DEWATERING COST COMPARISONS 
Section 1.3 established the baseline unit cost for temporary emergency dewatering of 50 cents per gallon as the price 
point for cost comparison purposes.  The unit costs for a permanent facility is very much dependent upon the amount 
of biosolids processed.  Thus, a chart of the unit costs based on percentage land applied is presented in Figure 2.3 
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Figure 2.3 presents that if over 6% of sludge is being landfilled, the installation and operation of a permanent 
dewatering solution is preferable to continuing to rent a dewatering unit. Section 1.4.1 presented that approximately 
25% of the biosolids produced will be landfilled, and this line is represented in the figure. 
The total annual costs are presented in Figures 2.3 and 2.4 which show the annual cost breakdowns for both the 
permanent dewatering solution and the current temporary practice respectively.  Since approximately 25% of the 
biosolids produced will be landfilled, and thus 75% land applied, this line is represented in each figure. 

Figure 2.4 presents the total permanent dewatering cost as the sum of:  

1. The landfill hauling and tipping fees;  
2. The cost of hauling and land application;  
3. And the cost of operation maintenance and Capital cost of purchasing the dewatering equipment.  

If 25% of the biosolids are landfilled and 75% land applied, the annual cost will approximate $700,000.  Figure 2.5 
shows the total temporary dewatering costs as the sum of:  

1. the cost of mobile dewatering, hauling, and landfill tipping fees;  
2. and the cost of hauling and land application.  

If 25% of the biosolids are landfilled and 75% land applied, the annual cost will approximate $1,280,000.  The 
permanent dewatering cost was added in a dashed line to Figure 2.5 for comparison.  

 

 
The costs presented in these figures were made based on the following assumptions. 

• The Capital Cost of the permanent dewatering press is $ 2,429,000, being paid back over 20 years (interest 
not included, straight-line depreciation, no salvage value) 

• Maintenance costs for the Permanent operation is estimated to be 2% of the total capital cost annually 
• Operations labor costs $65 per hour with a 1 hour of labor per shift 
• Land application is $0.65 / gallon and the temporary dewatering to landfill costs are $0.50 / gallon 
• Landfill Fees and Tipping Costs were estimated at $83 per WT per year. These values were standardized 

between the two options being compared 
• Average annual sludge volumes and dry tons were used in both calculations 
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• Both calculations assumed that the cake would be 25% solids 
• Polymer Costs were based on processing 1,400 dry pounds per hour for 40 hours a week.  

o 24 pounds of polymer per dry ton of solids 
o Polymer costs were assumed to be $2 per pound  

 

 

2.4.1 Conclusions 

Figure 2.3 presents that if the landfill bioslids exceeds 6%, a permanent dewatering facility is more cost-effective.  
Figures 2.4 and 2.5 presents that the annual costs using a premanent dewatering facility and landfill 25% of the 
biosolids production is $700,000 / yr., and the continued use of temporary dewating and landfill is $1,280,000 / yr., 
again for 25% bioslids landfilled.  The annual difference is $580,000, which will pay for the $2,429,000 facility in 
under 5 years. 
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SECTION 3.0 —   RECOMMENDED PROJECT 

 INTERMEDIATE RECOMMENDATION 

The most suitable 5 -10-year interim solution to biosolids disposal, which provides a second disposal option while 
minimizing the excessive costs of temporary dewatering and landfilling,  is to install a permanent dewatering facility within 
the Sludge Loading building.  Dewatering equipment installed in this building, effectively re-purposing it as a dewatering 
facility, minimizing capital costs while utilizing an underutilized building.  Land application is recommended to continue as 
long as adequate crop land remains, and regulatory or environmental issues (i.e. emerging constituents such as PFAS or 
contaminants such as MolyB) remain at bay. 

A basis of design is recommended, which will provide further details of the facility, including equipment needs, 
manufactures, ancillary components, etc. 

 LONG-TERM RECOMMENDATION 

The intermediate recommendation has a pay-back of approximately 5 years, and can continue as the long-term solution 
indefinitely if current regulatory and market conditions remain relatively stable.  However, if conditions change (i.e. PFAS 
regulations eliminates land application) and land application is not longer viable, the long-term solution will be dictated by 
market conditions, energy pricing, regional decisions, changing regulations, and other factors.  As an example, if land 
applications were to be eliminated, it may be cost effective to dry biosolids, similar to the Downriver Utility Wastewater 
Authority, if landfill costs continue to rise.  If energy costs were to increase dramatically, a CH&P facility may be cost 
effective, particularly for a timeline further out than 20 years.  Thus, given these uncertainties, a long-term biosolids 
alternatives needs to be re-assessed in a 10-year timeframe or as market conditions change. 
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Appendix A - Plans and Sections for Alternative No. 4 
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Appendix B — Screw Press Dewatering Equipment  
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The photo shows the temporary dewatering facility set-up near the Sludge Loading Building.  Sludge from the Hage 
Tanks is pumped into the horizontal storage tank on the left, where it is then pumped to the trailer-mounted 
centrifuge under the blue tarp.  Sludge cake is discharged into the red roll-off container for landfill disposal. 
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 350 SMC DRIVE    

 SOMERSET, WI 54025 

 PH: (715) 247-3433 

 FAX: (715) 247-3438 

 www.schwingbioset.com 

 

 

A message from our President/CEO: 

 

Thank you for your inquiry.  We are honored you have chosen to discuss how a Schwing Bioset solution 

can solve your specific challenges.  We feel you will soon discover our contributions will provide 

recognizable value, and our solution will provide the long-term peace of mind only felt when quality 

products have been selected.  Along each step of the way, we are sure your confidence will build that 

you have made the right choice in selecting Schwing Bioset to assist with the development, design, and 

execution of your project.   

 

Schwing Bioset has been solving the challenges faced by Wastewater Treatment Plants and Biosolids 

Management professionals for over thirty years from our simple beginnings as a piston pump supplier.  

Now in our fourth decade, we offer a wide range of products with best-in-class performance and 

reliability that we feel is unmatched by anyone in our industry. 

 

Additionally, Schwing Bioset offers best-in-class aftermarket service and spare parts to support our ever 

expanding customer base.  After all, without the support of quality trained service technicians and rapid 

spare parts delivery, the best technology in the world can’t do its job if you can’t turn it on. 

 

But we aren’t stopping here.  Schwing Bioset continues to invest in Research & Development to 

continually improve our current products and to develop and identify new technology that will help 

sustain our Cities for the next generations to come.  Reducing power demands, recovering nutrients, 

increased efficiency, and creating value-added products from biosolids are just a few of the many ways 

we are evolving from our beginnings in this business as a pump supplier. 

 

And speaking of our business, it is guided by the Core Values shared on the following page.  These values 

act as a beacon to guide us into the future as we grow, keeping us in line with our original goals.  Also 

included is your list of primary contacts into our company.  As you communicate your challenges and 

work towards a solution with us, know that each of these individuals, along with everyone else in our 

Company, was hired with these Core Values as a benchmark.  This team of experts, collectively known as 

Schwing Bioset, will be working diligently to make your project a success. 

 

Continually looking to the future, we believe the solution offered in this proposal will prove to be your 

most cost effective and sustainable option to implement within your project. We look forward to your 

favorable review and to welcoming you to the hundreds of other Wastewater Plants whom already 

enjoy the benefits of a Schwing Bioset solution.  We are Engineered to Excel. 
 

Sincerely, 

Thomas Anderson 

President/CEO 
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Core Values: 

 

 Caring:  Every employee has pride of ownership in their work with a genuine interest in our 

Client’s success.  We offer a workplace that allows a healthy balance between work and home 

life to inspire exceptional performance.  

 Decent People:  We are true professionals who respect the people we work with, both inside 

and outside of the company, and earn the respect of others.   

 Dedicated Experts:  We are comprised of the top talent in our respective fields, recruited and 

trained for the singular goal of contributing to the success of our Clients and our Company.   

 Solutions Above and Beyond:  We develop, provide, and support customer solutions that 

surpass our Client’s expectations.  

 Absolute Customer Satisfaction:  We sleep well knowing our customers are happy. 
 

 

Your Schwing Bioset, Inc. Contacts: 

 

 

 

 

Great Lakes   Northeast 
Eric Wanstrom   Abis Zaidi 

203-731-0977   715-243-9723 

ewanstrom@schwingbioset.com    azaidi@schwingbioset.com  

 

Central    West 
Kevin Bauer   Joshua DiValentino 

715-243-4597   612-867-4429 

kbauer@schwingbioset.com  jdivalentino@schwingbioset.com 

 

Southeast   Mexico & Latin America 
Tom Welch   Jose Luis Diaz 

239-216-1776   011-55-1-662-937-3189 

twelch@schwingbioset.com  jdiaz@schwingbioset.com  

 

Service    Spare Parts 
Paul Katka   Brad Dopp 

715-350-6913   715-350-6912 

pkatka@schwingbioset.com  bdopp@schwingbioset.com 

mailto:ewanstrom@schwingbioset.com
mailto:azaidi@schwingbioset.com
mailto:kbauer@schwingbioset.com
mailto:jdivalentino@schwingbioset.com
mailto:twelch@schwingbioset.com
mailto:jdiaz@schwingbioset.com
mailto:pkatka@schwingbioset.com
mailto:bdopp@schwingbioset.com
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Capabilities: 
(Click the images below to link to web page) 

 

  
  

  
  

  
  

  
  

  
  

  

http://www.schwingbioset.com/municipal-pumps
http://www.schwingbioset.com/screw-presses
http://www.schwingbioset.com/struvite-recovery
http://www.schwingbioset.com/sliding-frame-push-floor-silos
http://www.schwingbioset.com/bioset-process-class-a-biosolids
http://www.schwingbioset.com/fluid-bed-drying-class-a-biosolids
http://www.schwingbioset.com/container-wagon
http://www.schwingbioset.com/live-bottom-hoppers
http://www.schwingbioset.com/service
http://www.schwingbioset.com/spare-parts
http://www.biosolidservices.com/
http://www.schwingbioset.com/revinu-soil-conditioner
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February 4, 2019 
 
HRC 
535 Griswold Street 
Detroit, MI 48226-3698 
 
Attention: Mr. Noah Bednar, Engineer 
 
Reference: Sludge Dewatering Screw Press – South Huron VUA 
 
Subject:  Schwing Bioset, Inc. Quotation No. 2019047 
 
Dear Mr. Bednar, 
 
Schwing Bioset, Inc. is pleased to propose the following as our scope of supply per the above referenced 
project. 
 

DESIGN CONDITIONS 

 
Design Condition: Primary Sludge at 4 % T.S. – 1400 #/hr / 70 gpm 
 Estimated 30% solids, 95% capture, 20-25 #active polymer/DT. 
 

DEWATERING SCREW PRESS 

 

Screw Press Model: FSP 803 

Quantity: One (1) 

Sludge Solids Loading Design Rate:  1400 dry-lbs/hr 

Sludge Hydraulic Loading Rate:  70 gpm 

Screw Press Length:  23 feet 3 inches 

Screw Press Width:  60 inches 

Screw Press Height:  78 inches  

Estimated Screw Press Shipping Weight:          14,990 lbs 

Screw Press Drive:  7.5 HP 

Reaction Tank Volume:  344 gallons 

Reaction Tank Mixer Drive:                 2 HP 

 
Scope includes: 

1. The SBI Screw Press system is designed for continuous dewatering of flocculated slurry.  The system 
consists of a Screw Press dewatering unit, reaction tank, magnetic flow meter, sludge feed pump, 
polymer blending system, and control panel.  

2. The Screw Press dewatering unit compresses and dewaters flocculated slurry using a screw rotating 
at very slow speed in a perforated screen.  The filtrate will discharge from a drip tray below the 
perforated screen into a discharge pipe.  Access doors allow a direct view of the dewatering process.  
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The simple operating principle is achieved with only a few functional component groups.  Slow 
movement and the high quality design of the structural components guarantee a high service life. 

3. Press dewatering system is powered using a Premium efficient, TEFC motor.  Variation of the Screw 
speed is achieved with VFD.  (VFD, motor, and speed reducer included.) 

4. For general housekeeping purposes the back washing cycle cleans the screens automatically 
(generally 1-2/day for less than 5 minutes).  Dewatering operations are not interrupted during 
washing cycle.  60 psi minimum water pressure required. 

5. Air compressor provided for discharge pressure cone actuator and movement of wash ring. 
a. Off-the-shelf portable-type compact air compressor. 
b. Requires separate 120V/1Ø standard outlet by Others. 

6. Effective flocculation is achieved in a mixing reaction tank that is part of the Screw Press.  It is a 
closed design with paddle and flow breakers for effective mixing and gentle transport of the flocs. 

a. VFD, TEFC motor, and speed reducer included for reaction tank mixer. 
b. Diluted/activated polymer from the polymer dosing system enters sludge pipe at polymer 

injection rings provided before and after reaction tank to optimize flocculation.  Injection 
rings provided by SBI. 

7. Magnetic sludge flowmeter and reaction tank pressure sensor included for control of sludge feed to 
Screw Press.  Piping and isolation valves by others. 

8. Sludge feed pump shall be rotary lobe type, designed for 70 gpm pumping of 4 % municipal sludge. 
9. Polymer blending system provided for emulsion polymer blending and dosing, sized per dosing rates 

noted above. 
10. Screw Press and reaction tank are shipped fully assembled, including motor and speed reducer. 
11. The Screw Press must be located above the discharge cake conveyors (cake discharges continuously 

from bottom of press).   
NOTE: Supports and conveyor(s) are not included at this time.  

 

SCREW PRESS CONTROL PANEL 

 

Quantity: One (1)  

Power Supply 480V/3Ø/60Hz 

Enclosure Type: NEMA 4X, 304SS, wall-mount 

 
Scope includes: 
1. The Local Control Panel shall be mounted separately on a wall. 
2. Programmable Logic Controller (PLC) shall be Allen Bradley CompactLogix. 
3. Human Machine Interface (HMI) shall be Allen Bradley Panelview Plus color touch screen.  Touch-

screen interface shall be used for all operator input, status monitoring, local controls, and alarm 
notification. 

4. The Local Control Panel shall be used to control and/or monitor the following equipment: 
a. One (1) Screw Press 
b. One (1) Reaction Tank 
c. One (1) Inductive Flow Measuring Unit 
d. One (1) sludge feed pump 

5. Includes VFDs for Screw Press, Reaction Tank Mixer, and Sludge Feed Pump. 
6. Schwing Bioset standard analog input and output devices shall be provided. 
 
 

SPARE PARTS 
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No spare parts are included with this quotation. 
 

FIELD SERVICE 

 
Schwing Bioset shall provide a trained service technician to supervise system installation, assist start-up, 
and / or to train the owner’s personnel in the operation and maintenance of the Schwing Bioset 
supplied equipment.  
 
The SBI service technician shall be made available for eight (8) days over two (2) trips for commissioning 
the equipment. 
 
If required, additional SBI service may be purchased at the prevailing rates at the time service is 
performed.  Current service rates are as follows: 

 US $142.00 per hour – standard eight (8) hour day. 

 US $213.00 per hour – overtime (over and above the standard eight (8) hour day.) 

 US $284.00 per hour – Sundays and holidays. 

 Travel and per diem (i.e., hotel, food, car) expenses at cost + 15%. 
 

SYSTEM SUMMARY 

 

Dewatering Screw Press: One (1) FSP 803 

Magnetic Flow Meter: One (1) 

Local Control Panel: One (1) 

Sludge Feed Pump: One (1) 

Polymer Blending System: One (1) 

SBI Field Service: (8) days over (2) trips 

Cost: $ 389,100 

 
All prices are quoted: 

DDP jobsite Incoterms® 2010 
Price is valid for 60 days  
Price is in US dollars 

 

TERMS: 

 
Schwing Bioset’s standard payment terms are as follows: 
 

20% due at time of order 
20% due at time of submittal approval 
55% due at time goods are shipped 
5% due upon acceptance of goods, not to exceed 90 days from shipment 

 
Payment terms offered are subject to final credit approval. 
 
 

SUBMITTALS: 
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Eight (8) to ten (10) weeks after receipt of approved order.  Four (4) copies shall be provided. 
 

DELIVERY: 

 
Equipment shall be delivered twenty-four (24) to thirty-two (32) weeks after submittals are approved. 
 

OPERATION & MAINTENANCE MANUALS: 

 
Two (2) final hard copies and two (2) electronic copies shall be furnished with the equipment.  O&M 
Manuals will be delivered four (4) weeks after equipment delivery. 
 

EQUIPMENT AND SERVICES TO BE PROVIDED BY OTHERS 

 
1. Installation, offloading, field assembly, and erection of the Schwing Bioset, Inc. (SBI) supplied equipment. 
2. Storage of equipment and/or costs for long term storage (longer than 3 months). 
3. Racks, trays or supports for hydraulic lines, sludge lines, or control wiring. 
4. Miscellaneous metal. 
5. Field painting of any of the SBI supplied equipment. All touch up painting required due to normal wear and 

tear during shipping shall the responsibility of others. 
6. Field-routed grease tubing 
7. Supports for grease tubing, conduit or control wiring. 
8. Field wiring of any kind. 
9. Labor and material (e.g., polymer flocculant) for preliminary, final field, system performance and system 

integrity tests.  
10. Anchor bolts, nuts, and washers for the SBI supplied equipment unless otherwise stated. 
11. Cost for Engineer, Owner, or Contractor to witness any shop test. 
12. Additional costs to supply alternate products other than specifically mentioned in this scope. 
13. Networking, hardware, communication modules, or power supplies not specifically mentioned in this scope. 
14. PLC programming software or software licenses not specifically mentioned in this scope. 
15. It is the contractor’s responsibility to field verify building dimensions, equipment access and that equipment 

layout / dimensions are suitable to accommodate the Schwing Bioset supplied equipment. 
16. Field service technicians or special tools not specifically mentioned in this scope.  
17. Water and drain piping of any kind. 
18. Motor starters or variable frequency drives not specifically mentioned in this scope. 
19. Spare parts not specifically mentioned in this scope. 
20. Screw press supports, discharge cake conveyors, cake discharge chutes, and local disconnects  not 

specifically mentioned in this scope. 

 
 
If you have any questions, please don't hesitate to contact me by phone (203) 731-0977 or E-mail 

(EWanstrom@schwingbioset.com). 

 

Yours very truly, 

Schwing Bioset, Inc. 

 
Eric Wanstrom, P.E. 

Senior Sales Manager – Eastern Regions 

 

cc: Kyle Bentley – Peterson and Matz 
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Schwing Bioset, Inc. New Equipment Terms and Conditions 
1.  Acceptance and Prices.  These terms and conditions are an integral part of Schwing Bioset,Inc ("Seller")’s firm offer and form the basis of any agreement resulting from Seller’s proposal.  

The proposal is subject to acceptance within thirty days from its date, and the prices are subject to change without notice prior to acceptance by the party to whom this offer is made, or 
its authorized agent ("Buyer").  Following acceptance without addition of any other terms and conditions of sale or any other modification by Buyer, the prices stated are firm provided 
that notification of release for immediate production and shipment is received at Seller’s factory not later than five months from Seller’s submittals.  If through no fault of Seller, the order 
is not released for manufacture within 5 months from Seller’s submittals, Seller reserves the right to increase the price of the order. Any delay in shipment caused by Buyer's actions will 
subject prices to increase equal to the percentage increase in list prices during that period of delay.  In no event will prices be decreased. 
Acceptance will have occurred if Buyer: signs Seller’s proposal; issues written order pursuant to submission of proposal; or permits or accepts performance; or other commercially 
reasonable manner.  If Buyer’s order is an acceptance of Seller’s proposal, Seller’s return of such order with these terms and conditions attached serves as an acknowledgement and 
confirmation of receipt of order.  If order is expressly conditioned upon Seller’s acceptance or assent to terms other than those expressed herein, return of order by Seller with these terms 
and conditions attached serves as notice of objection to such terms and a counter-offer to provide equipment in accordance with scope and terms of the original proposal.  If Buyer does 
not reject or object within ten days, counter-offer will be deemed accepted.  If Buyer permits or accepts performance, such terms will be deemed accepted.  In order for Seller's 
acknowledgement of order to be valid it must be made at the corporate level. 

2.  Performance.  Seller shall be obligated to furnish only the goods described in Seller’s proposal, and submittal data (if such data is issued in connection with this order), and Seller may rely 
on the acceptance of proposal and submittal data as acceptance of the suitability of the equipment for the particular project.  Seller’s duty to perform under any order and the price 
thereof is dependent upon Seller's corporate approval of the order and Seller shall not be responsible for delays in contract formation caused by inclusion of new or different terms by 
Buyer, or delays in credit approval due to delayed or incomplete credit information by Buyer.  Seller’s duty to perform is contingent upon the non-occurrence of an Event of Force 
Majeure.  If the order is not approved at the corporate level, Seller may elect to delay performance or to renegotiate with Buyer.  If Seller and Buyer are unable to agree on revised prices 
or terms, the order may be canceled without any liability.  If Seller shall be unable to carry out any material obligation under this Agreement due to an Event of Force Majeure, this 
Agreement shall at Seller’s election (i) remain in effect but Seller’s obligations shall be suspended until the uncontrollable event terminates or (ii) be terminated upon ten (10) days’ notice 
to Buyer, in which event Buyer shall pay Seller for all parts of the Work furnished to the date of termination.  An "Event of Force Majeure" shall mean any cause or event beyond the 
control of Seller.  Without limiting the foregoing, “Event of Force Majeure” includes: acts of God; acts of terrorism, war or the public enemy; flood; earthquake; tornado; storm; fire; civil 
disobedience; pandemic insurrections; riots; labor disputes; labor or material shortages; sabotage; restraint by court order or public authority (whether valid or invalid); and action or non-
action by or inability to obtain or keep in force the necessary governmental authorizations, permits, licenses, certificates or approvals if not caused by Seller; and the requirements of the 
United States Government in any manner that diverts either the material or the finished product to the direct or indirect benefit of the Government. 

3.  Taxes.  No taxes are included in this quote/order. The amount of any applicable present or future state/local sales/use tax or other government charge upon the production, sale, 
shipment, and/or use of the goods covered by this quotation shall be paid directly to the taxing authorities by purchaser, and paid tax receipts will be furnished to Schwing Bioset upon 
request, unless purchaser provides us with an exemption certificate acceptable to the taxing authorities. 

4.  Warranty and Liability.  Seller warrants its new equipment against defects in material and workmanship under normal use and service, and which shall not have been subject to misuse, 
negligence, or accident, for a period of one (1) year that shall commence upon startup or ninety (90) days from delivery, whichever occurs first. Seller will replace or repair free of charge, 
F.O.B. SBI Warehouse, such part or parts thereof as in its sole judgment shall be deemed defective. Due to the specialized nature of Seller material handling equipment, Seller field service 
technicians shall not be restricted in adjusting or repairing Seller furnished equipment, regardless of collective bargaining agreements entered into by other parties. This warranty shall not 
apply to any equipment manufactured by us which shall have been loaded or operated beyond its rated capacity as specified by Seller Damage resulting from improper installations or 
alterations outside our plant will be considered as misuse and not as a defect. Certain parts of the equipment provided by Seller such as the pumping cylinders, valves, pumping rams, 
screw flights, sliding frame components, trough liners for screws etc. in contact with material, are subject to normal wear. This normal wear is not covered under this warranty. Seller shall 
not be liable for consequential damages or injuries of any kind, or for expenses, losses, or delays incidental to any failure. Seller reserves the right to make changes and improvements in 
its product without incurring any obligation to install any such changes or improvements in its products previously manufactured. All warranty is void if equipment is not serviced by a 
Schwing Bioset certified technician from delivery through termination of warranty period.  In the event of a defect or issue with Schwing Bioset supplied equipment, buyer shall notify 
Schwing Bioset in writing of said defect and offer Schwing Bioset reasonable opportunity to cure.  This warranty is in lieu of any other warranty expressed or implied or any other 
obligation or liability on the part of Seller, and no other person is authorized to make any representations or warranties beyond those herein expressed. Without limiting the generalities 
of the foregoing, THERE IS NO IMPLIED WARRANTY OF MARKETABILITY AND NO IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE. 

5.  Storage.  Buyer shall be responsible for storage fees of $ 500 per month, per unit, to commence 30 days from contract delivery date. 
6. Indemnity.  Seller agrees to indemnify and hold Buyer harmless from the amount of any final judgment entered against Buyer for injury or death to any person (including employees of 

Buyer and Seller) or damage to tangible property of Buyer and based solely upon:  (a) Seller’s defective manufacture of equipment sold to Buyer; (b) Seller’s violation of any applicable 
laws, rules or regulations in connection with the manufacture of said equipment, or (c) Seller’s gross negligence or intentional misconduct. The duty to indemnify will continue in full force 
and effect, notwithstanding the expiration or early termination hereof, with respect to any claims based on facts or conditions that occurred prior to expiration or termination. 

7.  Insurance.  Seller agrees to maintain the following insurance during the term of the contract with limits not less than shown below and will, upon request from Buyer, provide a Certificate 
of Insurance evidencing this coverage: 
 Commercial General Liability $2,000,000 per occurrence 
 Automobile Liability $2,000,000 CSL 
 Workers Compensation Statutory Limits 
In the event Seller agrees to name Buyer or others as an additional insured, Seller will do so but only under its primary Commercial General Liability policies to the extent of the indemnity 
obligation assumed herein.  In no event does Seller waive its right of subrogation. 

8.  Liability Disclaimer.  NOTWITHSTANDING ANY PROVISION TO THE CONTRARY, IN NO EVENT SHALL SELLER BE LIABLE FOR ANY SPECIAL, INCIDENTAL, CONSEQUENTIAL (INCLUDING 
WITHOUT LIMITATION LOST REVENUE OR PROFITS), OR PUNITIVE DAMAGES.  This exclusion applies regardless of whether such damages are sought based on breach of warranty, breach 
of contract, negligence, strict liability in tort, or any other legal theory.  Should Seller nevertheless be found liable for any damages they shall be limited to the purchase price of the 
equipment under the order.  SELLER DISCLAIMS ANY LIABILITY FOR DAMAGES OF ANY KIND (WHETHER DIRECT OR INDIRECT) ARISING FROM MOLD, FUNGUS, BACTERIA, MICROBIAL 
GROWTH, OR ANY OTHER CONTAMINATES OR AIRBORNE BIOLOGICAL AGENTS. 

9.  Patent Indemnity.  The Seller shall protect and indemnify the Buyer from and against all claims, damages, judgments and loss arising from infringement or alleged infringement of any 
United States patent by any of the articles or material delivered hereunder, provided that in the event of suit or threat of suit for patent infringement, Seller shall promptly be notified and 
given full opportunity to negotiate a settlement.  Seller does not warrant against infringement by reason of Buyer's design of the articles or the use thereof in combination with other 
materials or in the operation of any process.  In the event of litigation Buyer agrees to reasonably cooperate with Seller.  In connection with any proceeding under the provisions of this 
Article all parties concerned shall be entitled to be represented by counsel at their own expense.   

10.  Shipment Dates.  Shipment dates are estimates only.  No valid contract may be made to ship within or at a specified time unless in writing, signed by an authorized signatory of Seller.  
Shipments shall be f.o.b.  factory or warehouse at named shipping point with title and risk of loss passing to Buyer upon delivery to the carrier unless quoted otherwise and stated as such 
in our formal written offer. 

11.  Cancellation.  If, following acceptance of proposal by Buyer, all or any portion of the resulting order is canceled by Buyer without default on the part of Seller or without Seller's written 
consent, Buyer shall be liable to Seller for cancellation charges including but not limited to Seller's incurred costs and such profit as would have been realized by Seller from the transaction 
had the agreement not been breached by Buyer. 

12.  Payment.  Payment terms are 20% due at time of order, 20% due at time of submittal approval, 55% due at time goods are shipped, and 5% due upon acceptance of goods, not to exceed 
90 days from shipment, unless otherwise expressly agreed to in writing by Seller.  Seller reserves the right to add to any account outstanding for more than 30 days a service charge the 
lesser of 1-1/2% of the principal amount due at the end of each month, or the maximum allowable legal interest rate.  Buyer shall be liable to Seller for all collection expenses, including 
reasonable attorney's fees and court costs, incurred by Seller in attempting to collect any amounts due from Buyer.  If requested, Seller will provide appropriate lien waivers upon receipt 
of payment.  Seller reserves the right to suspend or terminate performance in the event of Buyer's non-payment. 

13.  Returns.  Products may be returned only with permission of Seller and may be subject to discount. 
14.  Applicable Law.  Any agreement resulting from Seller’s proposal will be governed and construed according to Minnesota law. 
15.  U.S. Government Work.  This provision applies only to indirect sales by Seller to the US Government.  If the Work is in connection with a U.S. Government contract, Buyer certifies that 

it has provided and will provide current, accurate, and complete information, representations and certifications to all government officials, including but not limited to the contracting 
officer and officials of the Small Business Administration, on all matters related to the prime contract, including but not limited to all aspects of its ownership, eligibility, and performance.  
Anything herein notwithstanding, Seller will have no obligations to Buyer unless and until Buyer provides Seller with a true, correct and complete executed copy of the prime contract.  
Upon request, Buyer will provide copies to Seller of all requested written communications with any government official related to the prime contract prior to or concurrent with the 
execution thereof, including but not limited to any communications related to Buyer's ownership, eligibility or performance of the prime contract.  Buyer will obtain written authorization 
and approval from Seller prior to providing any government official any information about Seller's performance of the work that is the subject of this offer or agreement, other than this 
written offer or agreement. 
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