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PRELIMINARY BASIS OF DESIGN 
 

PROPOSED WASTEWATER TREATMENT PLANT (WWTP) IMPROVEMENTS 

CITY OF VILLA GROVE, ILLINOIS 

 

Date: 11/5/2020 

I. GENERAL 

 

A. Project Description: 

The proposed project includes construction of the following major facilities for dry 
weather flows: 

• Reconstruction of the dual existing activated sludge plants to provide a new anoxic 
reactor structure for BNR process, compartments for aerobic treatment of 
wastewater, and compartments for digestion of sludge. 

• Refurbishment of the existing control building to upgrade labs, HVAC, effluent pumps, 
blowers, and non-potable water systems.  

• New sludge storage tanks.  
• Plant site piping, manholes, valves, and appurtenances. 
• Plant electrical controls, instrumentation, and PLCs. 
• Plant site electrical and generator 
• Miscellaneous site improvements, including access driveways, sidewalks, fencing, 

painting, etc. 
• Other miscellaneous structures and facilities. 
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B. Design Year 2040 Flow and Loads 

 
Wastewater Parameter 

 
Units 

Existing Basis 
of Design 

 

20-year (2040) 
Design 
Values 

Flow 
Monthly Average 
Daily Maximum 
Peak Hourly 
Excess Flow 

 
[MGD] 
[MGD] 
[MGD] 
[MGD] 

 
0.60 
1.20 
1.90 
4.28 

 
No Change 
No Change 
No Change 
No Change 

Temperature 
Winter 
Summer 

 
[°F] 
[°F] 

 
50 
80 

 
No Change 
No Change 

BOD5 
Concentration 
Load 

 
[mg/L] 

[lbs/day] 

 
204 

1,020 

 
No Change 
No Change 

TSS 
Concentration 
Load 

 
[mg/L] 

[lbs/day] 

 
240 

1,200 

 
No Change 
No Change 

TKN 
Concentration 
Load 

 
[mg/L] 

[lbs/day] 

 
36 
180 

 
No Change 
No Change 

TP 
Concentration 
Load 

 
[mg/L] 

[lbs/day] 

 
- 
- 

 
6 
30 

Hydraulic P.E. (2) [P.E.] 6,000 No Change 
Organic P.E. (1) [P.E.] 6,000 No Change 
SS P.E. (1) [P.E.] 6,000 No Change 
TKN P.E. (1)  [P.E.] 6,000 No Change 
Total-P P.E. (1)  [P.E.] - 6,000 

(1) Based on unit loading factors found in Table 3-16 from Metcalf & Eddy Wastewater Engineering: 
Treatment, Disposal, and Reuse, 5th ed. Copyright 2014, The McGraw-Hill Companies, New York, N.Y. 

(2) Based on 100 gpd/person as found in 35 IAC 370 Section 520.c. 
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C. Expected Effluent Limitations: 
 

Parameter 

Load Limits, lbs./day 

DAF (DMF) 
Concentration Limits, mg/L 

Monthly 
Average 

Weekly 
Average 

Daily 
Maximum 

Monthly 
Average 

Weekly 
Average 

Daily 
Maximum 

Flow (MGD) 0.6 MGD (Monthly Average) and 1.2 MGD (Daily Maximum) 

CBOD5 50 (100) - 100 (200) 10 - 20 

Suspended Solids 60 (120) - 120 (240) 12 - 24 

pH Shall be in the range of 6.0 to 9.0 standard units 

Fecal Coliform Monitor Only 

Chlorine Residual - - - - - 0.05 

Ammonia - Nitrogen 
as N: 

      

April-May/Sept.-Oct. 7 (14) 
 

22 (43) 24 (47) 1.4 4.3 4.7 

June-August 7 (14) 19 (38) 24 (47) 1.4 3.8 4.7 

Nov.-Feb. 20 (40) - 36 (71) 2.7 - 7.1 

March 8.5 (17) 22 (43) 36 (71) 1.7 4.3 7.1 

Total Phosphorous 
(as P) 

5 (10) - 10 (20) 1.0 - 2.0 

Total Nitrogen (as N) Monitor Only 

Dissolved Oxygen    Monthly 
Average 
not less 

than 

Weekly 
Average 
not less 

than 

Daily 
Minimum 

March-July - - - N/A 6.0 5.0 

August-February - - - 5.5 4.0 3.5 

 
D. Existing Permits 

• NPDES Permit Number IL0059005 
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II. DRY WEATHER FLOW TREATMENT FACILITIES 

 

A. PRELIMINARY TREATMENT (Existing) 

     
 1. Coarse Screening with Overflow     

     
  No. of Units [Each] 1 

  Total Capacity [MGD] 6.00 

     
 2. Aerated Equalization Basin     

     
  No. of Basins [Each] 1 

  Dimensions [Feet] 35 x 35 
  Side Water Depth [Feet] 6.5 

  Total Capacity [MG] 0.08 
   [cu. Ft.] 7,962 

  

Detention Time 
 Daily Average Flow 
 Daily Maximum Flow 
 Peak Hour Flow 
 Excess Flow + Peak Hour Flow 

[Hours] 
[Hours] 
[Hours] 
[Hours] 

3.1 
1.6 
1.0 
0.3 

  Mixing Requirement (30 SCFM / 1,000 c.f) [SCFM] 240 
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B. SECONDARY BIOLOGICAL TREATMENT (MODIFIED) 

     
 1. Modified BNR Process Retrofit      

     
  Design Flows    
  Daily Average Flow [MGD] 0.60 

  Daily Maximum Flow [MGD] 1.20 
  Peak Hour Flow [MGD] 1.90 

  
Treatment Goal [Type] BOD Removal, Nitrification, and 

De-Nitrification 

  No. of Process Trains  [Each] 2 

  No. of Anaerobic Reactors per Train [Each] 0 

  No. of Pre-Anoxic Reactors per Train [Each] 4 

  No. of Aeration Tanks per Train [Each] 2 

     
  Pre-Anoxic Reactor #1   

  Tank Structure [Type] Converted 

  Approximate Dimensions [Sq. Ft.] 141 

  Side Water Depth [Feet] 16.2 

  Volume [Gallons] 17,100 

   [Cu. Feet] 2,287 

  Pre-Anoxic Reactor #2   
  Tank Structure [Type] Converted 

  Approximate Dimensions [Sq. Ft.] 301 

  Side Water Depth [Feet] 16.2 

  Volume [Gallons] 36,400 

   [Cu. Feet] 4,871 

  Pre-Anoxic Reactor Totals   
  Total Pre-Anoxic Volume, Each Train [Gallons] 53,500 

   [Cu. Feet] 7,158 
  Total Pre-Anoxic Volume, All Trains [Gallons] 107,000 
   [Cu. Feet] 14,316 

  Total No. of Mixers [Total] 4 

  Total HRT @ DAF [Hours] 4.3 

     
  Aeration Tank   

  Tank Structure [Type] Converted 

  Number of Trains [Each] 2 

  Total Volume [Gallons] 227,500 

   [cu. Feet] 30,412 

  Total HRT @ DAF [Hours] 9.1 
  Oxygen Requirement (AOR)   
   BOD (1 lb AOR : 1 lb BOD) [lb O2/day] 1,020 
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   TKN (4.6 lb AOR : 1 lb TKN) [lb O2/day] 828 
  TOTAL [lb O2/day] 1,848 
  Total Number of Mixers [Each] 2 
     

 System Summary   
 Total HRT @ DAF [Hours] 13.4 

 SRT [Days] 20 
 Waste Sludge Volume @ 1.0% TS [Gal / day] 8,400 
 BOD Volumetric Loading [lbs/1000 CF] 22.81 

 F:M [unitless] .09 

 MLSS [mg/L] 5,000 

 MLVSS [mg/L] 4,000 

 
1 F:M and Volumetric Loading are higher than conventional nitrifying systems to maximize specific denitrification 
rates and total nitrogen removal. 

    

 Internal Recycles   
 RAS Recycle (% of Influent) [% of DAF] 25-100 

 Nitrified Recycle (% of Influent) [% of DAF] 100-400 

 RAS Recycle Flow Rate (varying) [MGD} 0.15-0.60 

  [GPM] 104-417 

 Nitrified Recycle Flow Rate (varying) [MGD] 0.60-2.40 

  [GPM] 417-1,667 
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 2. Secondary Clarifiers (Refurbished)     

     
  Peak Hour Flow  [MGD] 1.90 

  No. of Clarifiers [Each] 2 

  Dia. Of Each Clarifier [Feet] 35 

  Side Water Depth [Feet] 11.5 

  Freeboard [Feet] 1.5 

  Surface Area of Each Clarifier [sq. Feet] 962 

  Total Surface Area [sq. Feet] 1,924 

  Weir Length Each Clarifier [Feet] 91 

  Total Weir Length [Feet] 182 

  Surface Overflow Rate  [GPD/sq. ft.] 987 
  Solids Loading Rate [PPD/sq.ft.] 54.2 

  Weir Loading Rate  [GPD/ft] 10,400 

     
     

 3. Aerobic Digesters and Sludge Storage Tanks      

     
  Aerobic Digesters (Converted)   
  Number of Tanks per Train [Each] 3 
  Number of Tanks Total  [Each] 6 
  Sludge Production   
   Waste Activated Sludge [GPD] 8,400 
   Chemical Phosphorus Sludge [GPD] 3,400 
      TOTAL [GPD] 11,800 
  Surface Area, Each [sq. ft.] 566 
  Surface Area, Total [sq. ft.] 3,399 
  Side Water Depth [Feet] 16.2 

  Volume, Total [Gallons] 411,900 

   [cu. Feet] 55,064 
  Retention Time [Days] 35 
  Volatile Solids Removal [%] 30 

  
Mixing Requirement  
(30 SCFM / 1,000 cu. Ft.) [SCFM] 1,650 

     
  Sludge Storage Tanks (New)   
  Digested Sludge Production [GPD] 4,100 
   [PPD] 676 
  No. of Units [Each] 2 
  Dimensions, Each [Feet] 50 x 50 
  Side Water Depth [Feet] 16 

  Volume, Total [Gallons] 598,400 

   [cu. Feet] 80,000 



Page 8 of 9 
 

  Retention Time [Days] 146 

     
C. CHEMICAL PHOSPHORUS REMOVAL (NEW) 

     
 1. Influent Design Basis     

     
  Average Flow [MGD] 0.60 
  Total Phosphorus [PPD] 30 

     
 2. Chemical Feed Pumps     

     
  No. of Units [Each] 2 
  Assumed Chemical   
   Type  Alum 
   Concentration [%] 40 
   Unit Weight [lbs / Gal] 11 
   Dose for 95% P Removal [Alum : P] 22:11 

   Weight of Alum Required [PPD] 660 
   Volume of Alum Solution Required [GPD] 150 

  Total Capacity, Each [GPH] 6.3 

  1 Table 16.9, WEF MOP 8   
     

 3. Chemical Storage Tanks      

     
  No. of Units [Each] 2 

  Capacity, Each [Gal] 1,500 
  Capacity, Total  [Gal] 3,000 
  Delivery Interval [Days] 20 

     
D. AIR DELIVERY SYSTEM  

     
 1. Air Requirements     

     
  Actual Oxygen Required (AOR) [lb O2/day] 1,848 
  Assumed AOR : SOR [unitless] 0.33 
  Diffuser Depth [Feet] 14 
  Standard Oxygen Transfer Efficiency [%] 28 
  Required Air   
   Oxygenation [SCFM] 800 
   EQ Basin Mixing [SCFM] 240 
   Digester Mixing/Aeration [SCFM] 1,650 

      TOTAL [SCFM] 2,690 
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 2. Blowers   
     
  Number of Blowers  [Each] 2 
  Type of Blower [Type] HST 
  Controls [Type] Variable Speed Drive 
  Blower Capacity, Each [SCFM] 1,350 
  Firm Blower Capacity (w/ 1 unit as standby) [SCFM] 2,700 
     

D. EFFLUENT PUMPS 

     
 1. Effluent Pumps     

     
  Peak Hour Flow [MGD] 1.9 
   [GPM] 1,319 

  No. of Units [Each] 2 
  Capacity, Each [GPM] 1,320 

 



 

Exhibit J 

Environmental Signoffs



 

 
 
 
 
 
 
 
 
October 11, 2019 
  
Michelle Brown 
Fehr-Graham & Associates, LLC 
120 North Main Street 
Villa Grove, IL 61956 
 

RE: Wastewater Treatment Plant Improvements 

Consultation Program  
EcoCAT Review #2003524 

Douglas County 

  
Dear Mrs. Brown,  
 
The Department has received your submission of this project for the purposes of consultation pursuant to 
the Illinois Endangered Species Protection Act [520 ILCS 10/11], the Illinois Natural Areas Preservation 

Act [525 ILCS 30/17], and Title 17 Illinois Administrative Code Part 1075. Additionally, the Department 
may offer advice and recommendations for species covered under the Fish & Aquatic Life Code [515 
ILCS 5, et seq.]; the Illinois Wildlife Code [520 ILCS 5, et seq.]; and the Herptiles-Herps Act [510 ILCS 
69]. 
  
The proposed action consists of upgrading several facilities within the existing wastewater treatment 
plant. This includes construction of new clarifiers and sludge storage tanks as well as improvements to 
existing structures. The waste water facility serves the township of Villa Grove, IL.  
 
EcoCAT has indicated records for the following State-Listed species within the project vicinity:  
 
Little Spectaclecase (Villosa lienosa) 
Mudpuppy (Necturus maculosus) 
 
Due to the project location and proximity to threatened resources, the Department recommends the 
following actions be considered in order to avoid causing adverse impacts:  
 

1. The Department recommends utilization and strict adherence to sediment and erosion control 
BMP’s during and after construction.  

 
Given the above recommendations are adopted, the Department has determined that impacts are unlikely. 
In accordance with 17 Ill. Adm. Code 1075.40(h), please notify the Department of your decision 
regarding these recommendations.   
 
Consultation on the part of the Department is closed unless additional information or advice related to this 
proposal is required.  Consultation for Part 1075 is valid for two years unless new information becomes 
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available which was not previously considered; the proposed action is modified; or additional species, 
essential habitat, or Natural Areas are identified in the vicinity.  If the action has not been implemented 
within two years of the date of this letter, or any of the above listed conditions develop, a new 
consultation is necessary.   
 
The natural resource review reflects the information existing in the Illinois Natural Heritage Database at 
the time of the project submittal and should not be regarded as a final statement on the project being 
considered, nor should it be a substitute for detailed site surveys or field surveys required for 
environmental assessments.  If additional protected resources are unexpectedly encountered during the 
project’s implementation, the applicant must comply with the applicable statutes and regulations. 
 
Please contact Kyle Burkwald of this office at 217-785-4984 or Kyle.Burkwald@illinois.gov for 
additional information on this review, or if providing a response to this correspondence.   
 
Thank you, 
 
 
 
Bradley Hayes  
Resource Planner  
Office of Realty & Capital Planning  
Illinois Dept. of Natural Resources  
One Natural Resources Way  
Springfield, IL 62702-1271  
bradley.hayes@illinois.gov  
Phone: (217) 782-0031 
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Existing User Rate Ordinance
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303 (d) Map for Impaired Waterways
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