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PRELIMINARY BASIS OF DESIGN

PROPOSED WASTEWATER TREATMENT PLANT (WWTP) IMPROVEMENTS

CITY OF VILLA GROVE, ILLINOIS

Date: 11/5/2020
|. GENERAL

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

Existing Basis

20-year (2040)

Wastewater Parameter Units of Design Design
Values

Flow

Monthly Average [MGD] 0.60 No Change

Daily Maximum [MGD] 1.20 No Change

Peak Hourly [MGD] 1.90 No Change

Excess Flow [MGD] 4.28 No Change
Temperature

Winter [°F] 50 No Change

Summer [°F] 80 No Change
BODs

Concentration [mg/L] 204 No Change

Load [lbs/day] 1,020 No Change
TSS

Concentration [mg/L] 240 No Change

Load [Ibs/day] 1,200 No Change
TKN

Concentration [mg/L] 36 No Change

Load [Ibs/day] 180 No Change
TP

Concentration [mg/L] - 6

Load [Ibs/day] - 30
Hydraulic P.E. @ [P.E.] 6,000 No Change
Organic P.E. @ [P.E.] 6,000 No Change
SSP.E.® [P.E.] 6,000 No Change
TKNP.E. @ [P.E.] 6,000 No Change
Total-P P.E. @ [P.E.] - 6,000

(1) Based on unit loading factors found in Table 3-16 from Metcalf & Eddy Wastewater Engineering:
Treatment, Disposal, and Reuse, 5" 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:

Load Limits, Ibs./day

Concentration Limits, mg/L

Parameter DAF (DMF)
Monthly Weekly Daily Monthly Weekly Daily
Average Average Maximum Average Average Maximum
Flow (MGD) 0.6 MGD (Monthly Average) and 1.2 MGD (Daily Maximum)
CBODs 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 5 (10) - 10 (20) 1.0 - 2.0
(as P)
Total Nitrogen (as N) Monitor Only
Dissolved Oxygen Monthly Weekly Daily
Average Average Minimum
not less not less
than than
March-July - - - N/A 6.0 5.0
August-February - - - 5.5 4.0 3.5

D. Existing Permits

e NPDES Permit Number ILO059005
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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] 35x35
Side Water Depth [Feet] 6.5
Total Capacity [MG] 0.08
[cu. Ft.] 7,962
Detention Time
Daily Average Flow [Hours] 3.1
Daily Maximum Flow [Hours] 1.6
Peak Hour Flow [Hours] 1.0
Excess Flow + Peak Hour Flow [Hours] 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
Daily Maximum Flow

Peak Hour Flow
Treatment Goal

No. of Process Trains

No. of Anaerobic Reactors per Train
No. of Pre-Anoxic Reactors per Train
No. of Aeration Tanks per Train

Pre-Anoxic Reactor #1
Tank Structure
Approximate Dimensions
Side Water Depth
Volume

Pre-Anoxic Reactor #2
Tank Structure
Approximate Dimensions
Side Water Depth
Volume

Pre-Anoxic Reactor Totals

Total Pre-Anoxic Volume, Each Train

Total Pre-Anoxic Volume, All Trains

Total No. of Mixers
Total HRT @ DAF

Aeration Tank
Tank Structure

Number of Trains
Total Volume

Total HRT @ DAF
Oxygen Requirement (AOR)
BOD (1 Ib AOR: 11b BOD)

[MGD]
[MGD]
[MGD]
[Type]

[Each]
[Each]
[Each]
[Each]

[Type]
[Sq. Ft.]
[Feet]
[Gallons]
[Cu. Feet]

[Type]
[Sq. Ft.]
[Feet]
[Gallons]
[Cu. Feet]

[Gallons]
[Cu. Feet]
[Gallons]
[Cu. Feet]
[Total]
[Hours]

[Type]
[Each]
[Gallons]
[cu. Feet]
[Hours]

[Ib O2/day]

0.60
1.20
1.90
BOD Removal, Nitrification, and
De-Nitrification
2

0
4
2

Converted
141
16.2

17,100
2,287

Converted
301
16.2

36,400
4,871

53,500
7,158
107,000
14,316
4
4.3

Converted
2
227,500
30,412
9.1

1,020
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TKN (4.6 Ib AOR : 1 Ib TKN) [Ib 0,/day] 828

TOTAL [lb O,/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 [Ibs/1000 CF] 22.81
F:M [unitless] .09

MLSS [mg/L] 5,000
MLVSS [mg/L] 4,000

1F: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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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
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
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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 [Ibs / 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
1Table 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) [Ib O,/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

Page 8 of 9



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
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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 lllinois 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 35, 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



Wastewater Treatment Plant Improvements, Consultation #2003524

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
[llinois Dept. of Natural Resources
One Natural Resources Way
Springfield, IL 62702-1271
bradley.hayes@illinois.gov

Phone: (217) 782-0031



ILLINOIS

[llinois Department of
Natural Resources

JB Pritzker, Governor

R RRTAMENTAOE One Ndamfﬁl' Rt?sources Way Springfield, Illinois 62702-1271 Colleen Callahan, Director
NATURAL www.dnrillinois.gov ili s - :
RESOURCES Mailing Address: 1 Old State Capitol Plaza, Springfield, IL 62701
FAX (217) 524-7525
Douglas County

Villa Grove
New Construction, Reconstruction, Control Building Refurbishment and Site Improvements at the
Wastewater Treatment Plant
700 N. West St.
F-G-19-406
SHPO Log #016030220

April 14, 2020

Michelle Brown
Fehr Graham

1610 Broadmoor Dr.
Champaign, IL 61821

Dear Ms. Brown:

We have reviewed the documentation submitted for the referenced project in accordance with 36 CFR Part
800.4. Based upon the information provided, no historic properties are affected. We, therefore, have no
objection to the undertaking proceeding as planned.

Please retain this letter in your files as evidence of compliance with section 106 of the National Historic
Preservation Act of 1966, as amended. This clearance remains in effect for two years from date of issuance. It
does not pertain to any discovery during construction, nor is it a clearance for purposes of the Illinois Human
Skeletal Remains Protection Act (20 ILCS 3440).

If you have any further questions, please call 217/782-4836.

Sincerely,

ﬁ.ﬁ-ﬂ. :

Robert F. Appleman
Deputy State Historic
Preservation Officer
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Exhibit L

Existing User Rate Ordinance


















Exhibit M

Wetland Map
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FIRMETTE Map



‘sasodind A10je|ngai
10} pasn aq Jouued seale paziuldpowun pue paddewun
10j sagSew| dey ‘a1ep aA1399449 Y|4 pue 4aquwinu [aued WHI4

‘s1ayipuapl AHunwiwod ‘ayep uonealo dew ‘ueq ajeas ‘puagal 2
‘sjaqe| auoz pooy} ‘A1aSewi dewaseq eadde jou op syuawald ©
dew SuiMo||o} 8y} Jo 30w 10 dUO Y} JI PIoA S| aSew| dew siyL H..
Te]
)
‘awl} JaA0 elep Mau Aq papasiadns awo0daq %
10 a8ueyd Aew uoljewlojul 9A199Yd pue THAN dyL ‘awn ©
pue ajep sy} 0} Jusanbasqns syusWpudWE 10 SAFULYD J03[4dl
10U S30p pue \d ¥S:6S:T ¥e 6T0Z/2/0T uo papodxa sem
dew syl "VIN34 Aq papiroid sa21AI9S oM THAN 2AEMIOYINE
aU} woiy A130311p PAALIBP SI UoleWIoUl piezey Pool) ayL
spJiepue)s Aoeindoe
dewsaseq s,yIN34 yum sajjdwod umoys dewaseq aylL
"MOJ3q PaqlI9Sap Se PIoA Jou S| ) JI sdew pooly [ensip
10 3sn ay} 10} spiepue)s s,yIA34 Yum sajjdwod dew sjyy
‘uonedo| Aysadoad aaneyoyine ue
juasaldal Jou saop pue Jash ay} Aq pajoa|as yulod
ajewixoidde ue s| dew ay3 uo pakedsip uid ayy (@)
paddewun STANV dVIN
a|qe|teAy eyeq |ensia oN
s|gejieAy eyeq |eysiq
ainjea ojydeioipAH S3uNLY3I4
aujjeseq 9|old —— =| Yy3HIO
auj|ased j0asuel] [e}SL0) —== —==
Kiepunog uonaipsunf
Apnis 4o Y] m——
(349) auI7 UOIIBAS|T POO|4 Bseg Bk
jo9suel] [eyseo)y — — —(&)
uoneAs|3 99eLNg I91eM  TTT
Qouey) [enuuy %T Y}M SUO[}I9S SS0I) i
11EMPOO|4 40 ‘D)IA ‘@3A9T 1111 111| STHNLONYLS
19M3S WI0IS 10 ‘UBAINY ‘jduUBY) = = — = | TVHINID
@ suoz plezeH pooj4 Paulwidapuf J0 ealy SY3IYV 4IHLO
SsHNOT @ARdeya [
X auoz piezeH pPoo|d [BWIUIA 4O B3y [N33HIS ON
@ 2u0Z39Ad7 0} dNP HYSiY POO|4 YUM ealy aydvzvH aoold
X au0z "SIJON 993G "99AI 40 SY3dV 43H10
0} 8NP H}SiY POO|4 PANPaY Yim ealy
X auoz plezeH pooj4 asuey)
|enuuy 9%T suonipuoy ainingd r”
X auoz 9|lw d1enbs auo uey) ssa| Jo seale
ageulelp Yim 1o 1004 duo ueyy ssa| yydap
a8elaAe Y)IM poo() dduUBRyD [enuue %T JOo
sealy ‘plezeH pooj4 dduey |enuuy %g'0
Kempoo|{ Aioye|ngay SVY3dVv auvzvH
4V ‘37 ‘Hy ‘0 ‘3 suoz yydaq 40 348 YUM Q0014 VId3dS
66V A ‘v ouoz
(349) uoneAs|3 poo|4 aseg INOYNM

1NOAVT TINVd WHId H04 dVIN X3ANI ANV AN393T d3TIvLIA 804 L¥0d3Yd Sid 33S

_ 000°C
N.TT 2.25.6€ 000 9T

000'T 00s 0S¢ 0
SeESL A —SSaSaSaSaaaa— . .

'6T02 ‘|udy paysaial ereq ‘Aisbewioyuo :dep jeuoneN ayl SOSN

uoneoo 1299lold pasodoid

9US dLMM bBunsix3

puaba

M.T9'8¢.0T.88

N.E€.°62.¢S.6€

SN2\ Y| J19Ae prezeH poojd [euoneN


jmacke
Polygonal Line

jmacke
Polygon

jmacke
Typewritten Text
Proposed Project Location
Existing WWTP Site


Exhibit O

303 (d) Map for Impaired Waterways
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