(C295920-01 Unionville Phase 2 Improvements Permit No. CPSE01119
Unionville North WWTF and Unionville South WWTEF, MO-0054569 and MO-0026646

STATE OF MISSOURI
DEPARTMENT OF NATURAL RESOURCES

MISSOURI CLEAN WATER COMMISSION

CONSTRUCTION PERMIT

The Missouri Department of Natural Resources hereby issues a permit to:

City of Unionville
1611 Grant Street
Unionville, MO 63565

for the construction of (described facilities):

See attached.

Permit Conditions:

See attached.

Construction of such proposed facilities shall be in accordance with the provisions of the Missouri Clean Water Law, Chapter 644, RSMo., and
regulation promulgated thereunder, or this permit may be revoked by the Department of Natural Resources.

As the department does not examine structural features of design or the efficiency of mechanical equipment, the issuance of this permit does not
include approval of these features.

A representative of the department may inspect the work covered by this permit during construction. Issuance of a permit to operate by the
department will be contingent on the work substantially adhering to the approved plans and specifications.

This permit applies only to the construction of water pollution control components; it does not apply to other environmentally regulated areas.

September 29, 2025
Effective Date

September 28, 2027 % 5 %

Expiration Date Heather Peters, Director, Water Protection Program
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I

I1.

CONSTRUCTION PERMIT

CONSTRUCTION DESCRIPTION

The proposed force main and pump station will carry raw wastewater from the Unionville
North Wastewater Treatment Facility (WWTF) (Missouri State Operating Permit No.
MO-0054569) to the Unionville South WWTF (MO-0026646). Improvements also include
the addition of a double helix dual auger screen to a proposed manhole, reshaping earthen
lagoon berms, piping from the remaining lagoon cell to the proposed lift station, two
manholes, site work, electrical service to the site, decommissioning of an existing lagoon
cell, and all appurtenances.

Project components include approximately 50 linear feet (If) of 12-inch diameter reinforced
concrete pipe (RCP) gravity sewer; 2,990 If of 6-inch diameter PVC SDR-26 and 4005 If
8-inch diameter PVC SDR-26 force mains with cleanouts and air release valves; one duplex
lift station with each pump capable of operating at 340 gallons per minute (gpm) at 107 feet
of total dynamic head (TDH) and at least 250 gpm at 114 feet of TDH with 50 percent
efficiency, and all necessary appurtenances to make a complete and usable wastewater
collection system to serve an estimated design average flow of 110,250 gallons per day. The
project will also include general site work appropriate to the scope and purpose of the
project.

These activities will be in the area east of the City of Unionville, Putnam County, at and
between the Unionville North WWTF (northeast of the intersection of Range Rd. and North
10™ St.) and the Unionville South WWTF (east of the intersection of 8" Street and 180™
Street). Following the completion of the project, treatment of all collected wastewater will
occur at the Unionville South WWTEF. All pipes abandoned at the north treatment plant will
be capped, one lagoon cell with be decommissioned, and the other lagoon cell with be
utilized as an overflow basin.

CONSTRUCTION PERMIT CONDITIONS

The permittee is authorized to construct, subject to the following conditions:
1. This construction permit does not authorize discharge.

2. All construction shall be in accordance with the plans and specifications submitted by
Benton and Associates, Inc. on May 29, 2025, and June 13, 2025, and signed and sealed
by Christopher Howe, P.E. and C. Cameron Jones, P.E. on May 23, 2025, and approved
by the department on September 29, 2025.

3. Regulation 10 CSR 20-4.040(18)(B)1 requires that projects be publicly advertised,
allowing sufficient time for bids to be prepared and submitted. Projects should be
advertised at least 30 days prior to bid opening.
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10.

11.

The department must be contacted in writing prior to making any changes to the
approved plans and specifications that would directly or indirectly have an impact on the
capacity, flow, system layout, or reliability of the proposed project or any design
parameter that is addressed by 10 CSR 20-8, in accordance with 10 CSR 20-8.110(11).

As per 10 CSR 20-4.040, all changes in contract price or time within the approved scope
of work must be by change order in accordance with Section 19 of this rule.

Manholes shall be located with the top access at or above grade level.

State and federal law does not permit bypassing of raw wastewater; therefore, steps must
be taken to ensure that raw wastewater does not discharge during construction. If a
sanitary sewer overflow or bypass occurs, report the appropriate information to the
department’s electronic Sanitary Sewer Overflow/Bypass Reporting system at
https://dnr.mo.gov/mogem/ or Northeast Regional Office per 10 CSR 20-7.015(9)(G).

Protection of drinking water supplies shall be in accordance with 10 CSR 20-8.120(5),
which includes by reference the provisions of 10 CSR 23-3.010. Separation distance
requirements between water mains and sanitary sewers in 10 CSR 60-10.010 are also
applicable.

In addition to the requirements for a construction permit, 10 CSR 20-6.200 requires land
disturbance activities of 1 acre or more to obtain a Missouri State Operating Permit to
discharge stormwater. The permit requires best management practices sufficient to
control runoff and sedimentation to protect waters of the state. Land disturbance permits
will only be obtained by means of the department’s ePermitting system available online
at https://dnr.mo.gov/data-e-services/missouri-gateway-environmental-management-
mogem. See https://dnr.mo.gov/data-e-services/water/electronic-permitting-epermitting
for more information.

A United States Army Corps of Engineers (USACE) Section 404 Department of Army
permit (§404) along with the department’s Section 401 Water Quality Certification or
waiver (§401) may be required for the activities described in this permit. This permit is
not valid until these requirements are satisfied. If construction activity will disturb any
land below the ordinary high water mark of jurisdictional waters of the U.S., then a
§404/§401 will likely be required. Since the USACE makes determinations on what is
jurisdictional, you must contact the USACE to determine permitting requirements. See
https://dnr.mo.gov/water/business-industry-other-entities/permits-certification-
engineering-fees/section-401-water-quality for more information or you may contact the
department’s Water Protection Program at 573-522-4502, or wpsc401cert@dnr.mo.gov.

If this project eliminates a wastewater treatment facility under the jurisdiction of the

department, then a full closure plan shall be submitted with a Facility Closure Request
Form, Form — MO 780-2512 to the department’s appropriate regional office for review
and approval. In accordance with 10 CSR 20-6.010(12), the closure plan must meet the
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requirements outlined in Standard Conditions Part III, of the Missouri State Operating
Permit. Closure shall not commence until the submitted closure plan is approved by the
department.

12. All construction must adhere to applicable requirements in 10 CSR 20-8 (Chapter 8).
13. Upon completion of construction:

A. The City of Unionville will become the continuing authority for operation and
maintenance of these facilities;

B. Submit an electronic copy of the as-builts if the project was not constructed in
accordance with previously submitted plans and specifications; and

C. Submit the enclosed form Statement of Work Completed to the department in
accordance with 10 CSR 20-6.010(5)(N). When the receiving facility applies for their
next operating permit renewal, they will be expected to include updated information
about the sanitary sewer collection system on their application.

Angie Garcia, E.L.
Financial Assistance Center
angie.garcia@dnr.mo.gov

APPENDICES

APPENDIX — SUMMARY OF DESIGN
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Benton & Associates, Inc.
Consulting Engineers/Land Surveyors 2414

South Franklin Street
Kirksville, MO 63501
Voice 660-665-3575 « Fax 217/245-4149

email: info@bentonassociates.com

BENTON & ASSOCIATES INC

To: Missouri Department of Natural Resources
From: Cameron Jones, P.E., PLS
Josh Stewart, P.E.
Subject: Design Basis - Unionville, MO, Phase 1 - Wastewater Treatment System Improvements - (Revision 1)
Date: June 26, 2024

This technical memo is provided to supplement the City of Unionville's May 2022 Wastewater Facility Plan ("FP") and
May 2024 Construction Permit application. The goal of the memo is to provide additional technical and basis of design
information to review the City's plans for construction permit approval. Additional sheets can be provided for your
consideration and review upon request.

The approved facility plan identified the City's best path toward regulatory compliance is a project to include two phases,
to be funded separately and constructed in rapid succession.

Phase 1 (funded by DNR-ARPA):

Sludge will be removed from both the South Treatment Facility.

* A Mechanical screen will be added to the gravity influent at the South Treatment Facility.

+ Lagoon aeration will be added to the Unionville South Wastewater Treatment Facility.

+  Ammonia removal treatment will be added to the Unionville South Wastewater Treatment Facility
using a Moving Bed Bio Reactor (MBBR).

*  Ultra-violet disinfection will be added to the Unionville South Wastewater Treatment Facility.

+  Effluent flow measurement will be added to the Unionville South Wastewater Treatment Facility.

*+  Overland flow fields will be decommissioned at the North Wastewater Treatment Facility.

+ Replacement of pump for wastewater irrigation at golf course existing Outfall #004. See Exhibit 5.

+ Associated pipes, valves, and structures will be installed and or decommissioned as needed.

Phase 2 (Funded by SRF): Permitted Separately due to funding.
Sludge will be removed from the North Treatment Facility.

* A Mechanical screen will be added to the gravity influent at the North Treatment Facility.

«  Wastewater flows will be diverted from the existing Unionville North Wastewater Treatment Facility
(MO-0054569) to the existing Unionville South Wastewater Treatment Facility (MO-0026646) with the
addition of a proposed Lift Station and corresponding forcemain. The secondary lagoon at the north
facility will be converted into emergency storage and flow equalization for the proposed lift station
and an emergency overflow outfall will be retained.

*+  Overland flow fields will be decommissioned at the North Wastewater Treatment Facility.

+ Associated pipes, valves, and structures will be installed and or decommissioned as needed.
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North Flow Characteristics and NPDES Requirements

The following tables contain a summary of the City's NPDES limits and describes the anticipated design flows into the
North Wastewater Treatment Facility (WWTF).

Design Current Effluent Limit Current Daily
Design Parameter Unit

Influent | Average Daily Maximum__ | Weekly Average| Monthly Average| Average Effluent
Flow (DAF) [DMF] MGD 0.110 0.106 0.110 0.106 [1.2]
CBODs mg/L (ppd) 65 45
BODs mg/L (ppd)| 300(275) | 235(208) 13
TSS mg/L (ppd)| 320(294) | 230(203) 110 70 16
E. Coli #/100mL 1030 206
Oil & Grease mg/L 15 10 4.7
Ammonia Nitrogen (as N) |mg/L (ppd)| 50(46) 5
April-September mg/L (ppd) 4.9 1.3
October-March mg/L (ppd) 8.4 2.9
TKN mg/L (ppd)|  76(70)
Dissolved Oxygen mg/L
pH S.U. 7 6.5 Min. 7

K:\Active Projects\20E3430\Documents\Reports\[North Lagoon Combined DMR Data_11-11-2021.xIsx]Summary Tables

Table 1: North Wastewater Treatment Facility

A peaking factor of 3.63 was used for the North WWTF based on population, as outlined in 10 CSR 20-
8.110(3)(B)1. B. Using the Design Average Flow (DAF) of 0.110 MDG, shown above in Table 1, the peak design
hourly flow rate for the North WWTF is 0.399 MGD. Historical flow measurements have been recorded at as high as 1.2
MGD, therefore the Peak Hydraulic Flow (PHF) of 1.2 MGD will be used to determine pipe sizes and high-level
emergency overflows.

South Flow Characteristics and NPDES Requirements

The following tables contain a summary of the City's NPDES limits and describes the anticipated design flows into the
South WWTF.

Design Current Effluent Limit Current Daily
Design Parameter Unit
Influent | Average Daily Maximum__ | Weekly Average| Monthly Average| Average Effluent
Flow (DAF) [DMF] MGD 0.132 0.190 0.190 [0.95]
CBODs mg/L (ppd) 65 a5
BODs mg/L (ppd)| 200(220) | 105(166) 7.8
TSS mg/L (ppd)| 270(297) | 124(197) 110 70 90
E. Coli #/100mL 1030 206
0il & Grease mg/L 15 10
Ammonia Nitrogen (as N) | mg/L(ppd)| 30(33) 4.2
April-September mg/L (ppd) 4.4 1.4
October-March mg/L (ppd) 9.1 2.8
TKN mg/L (ppd)| 50(55)
Dissolved Oxygen mg/L
pH S.U. 7.1 6.5 Min. 7.2

K:\Active Projects\20E3430\Documents\Reports\[South Lagoon Combined DMR Data_12-10-2021.xIsx}Summary Tables

Table 2: South Wastewater Treatment Facility
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A peaking factor of 3.63 was also used for the South WWTF using 10 CSR 20-8.110(3)(B)1. B. When considering
a DAF of 0.132 MDG, shown above in Table 2, the peak design hourly flow rate for the South WWTF is 0.479 MGD.
Historical flow measurements have been recorded at as high as 0.95 MGD, therefore a Peak Hydraulic Flow (PHF)
of 0.95 MGD will be used to determine pipe sizing high level emergency overflows.

Combined Flow Characteristics and NPDES Requirements

The following tables contain a summary of the City's anticipated NPDES limits and design flows into the south WWTF
facility under a combined flow scenario.

. | . Design Effluent Limit

Design Parameter Unit
Influent Daily Maximum | Weekly Average | Monthly Average

Flow - DAF (DMF) [PHF] MGD 0.242 (0.878) [1.67]
CBODs mg/L(ppd) 65 45
BODs mg/L(ppd) 245(495)
TSS mg/L(ppd) 292(591) 110 70
E. Coli #/100mL 1030 206
Oil & Grease mg/L 15 10
IAmmonia Nitrogen (as N) mg/L(ppd) 40(80)
|April-September mg/L(ppd) 4.4* 1.4*
October-March mg/L(ppd) 9.1* 2.8
TKN mg/L(ppd) 62(125)
Dissolved Oxygen mg/L
pH S.uU. 71 6.5 Min.

*Subject to MDNR Review
P:\20E3430\Documents\Reports\[South Lagoon Combined DMR Data_12-10-2021.xlsx)Combined Summary Table
Table 3: Combined Wastewater Treatment Facility

Influent Pump Stations

As stated within the City's FP, the City's wastewater collection system is divided into north and south sewer sheds.
Each subsection directs wastewater to the corresponding lagoon treatment plant via gravity. In the FP's selected
alternative, flow from the North Sewer Shed would be conveyed to the centralized treatment at the existing South
WWTF via a lift station and associated forcemain.

The North Master Lift Station is proposed to be outfitted with two 340 gpm submersible pumps to meet the existing peak
and design flows. Please see Exhibit 1 for pump calculations. Flows above the rated capacity of the pumps will be
stored in the existing Unionville North WWTF and eventually pumped to the Unionville South WWTF for treatment.
The lift station pumps will be utilized in lead, lag, and alternate fashion where the lead pump will turn on until the wet
well has drained and the lead pump will alternate with each cycle. In the case of high flows, the lead pump will be out
paced by influent flows until the "lag" pump set point is reached. In this case, the lag pump set point will be set within
the operating range of the excess flow lagoon to effectively utilize the flow equalization lagoon. In practice, only one
pump will operate at a time, except on
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very rare occasions of peak flows of nearly 4.4 days.

Considering a PHF to the North WWTF of 1.2 MGD and a firm capacity of 0.5 MGD at the Master Lift Station. There is
a potential for flows up to 0.7 MGD into the proposed excess flow lagoon. The excess flow lagoon has a capacity of
approximately 3.76 million gallons. Therefore, the excess flow lagoon has enough volume to comfortably handle over
5.4 days of peak hydraulic flows with one pump out of service. Once the peak flow event is over, the lagoons will
drain by gravity back into the wet well to be pumped to the South WWTF for treatment. During the event of a power
outage, 10 CSR 20-8.130(7) requires 2 hours of retention of peak hourly flow when receiving WWTF > 100,000 gpd.
Based on the calculations above, we have much greater retention time than required by statute. Please see Exhibit 2
for Equalization Lagoon Calculations.

Treatment Design

The existing South WWTF will be modified to accept flows from the entire City. The treatment scheme will be modified
from two separate facultative lagoon facilities followed by overland flow, to a single treatment facility utilizing a two-cell
aerated lagoon system with a moving bed bioreactor (MBBR) between the cells for ammonia removal and UV
disinfection for E. coli control. Construction of the aerated lagoon involves installation of approximately 19 aeration
diffusers throughout the lagoons. The new aerated lagoon cells will help increase wastewater treatment effluent
quality. Please see Exhibit 3 and the attached plans for the proposed equipment layout.

B&A has performed a preliminary design analysis in consultation with MDNR's "Recommended Standards" to
determine if the two cells are adequately sized to meet BODs , ammonia, and fecal coliform treatment
requirements, and the calculations are detailed on the following pages.

Aeration Design

Minimum design standards utilized for the design of the aerated lagoon are as follows:

1.4 Ibs of oxygen per Ib of BODs removed
4.6 Ibs of oxygen per Ib of NH3 removed

Considering the City's design population of 2,420 people, design removal values for BOD and NH3 are as follows:

BODs =245 mg/Lor 495 ppd
NH3 =40 mg/L or 80 ppd

Therefore, the minimum pounds of oxygen required for daily treatment is as follows:

BODs: 495PPDBODs NH3: 80 X 14PPD02 =693 PPD 02

PPD NH3 X 46PPD02 =368 PPD 02

TOTAL = 1,061 PPD O2
Page 5 of 11
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Aeration Design includes: (Calculations Shown Below)

Lagoon Aeration AOR Cell 1 = 650 PPD 02
Cell 2 = 103 PPD 02

MBBR Aeration AOR Stage 1 = 328 PPD 02
Stage 2 = 248 PPD 02

TOTAL 1,329 PPD 02 > 1,061 PPD OK!

Biological Treatment

The following design assumptions were utilized based on standard treatment conditions generally accepted within the
wastewater treatment industry based on common waste characteristics, load variation, and maximum
temperature.

Ke =0.122 at minimum temperature conditions of 0.5°C
Ke =0.280 at maximum temperature conditions of 20°C

Alpha and Beta factors consistent with domestic waste where:

Alpha = 0.60

Beta = 095

Theta = 1.02

pH = 6.5 minimum
pH = 90 maximum
DO = 20mg/l  minimum

Site Elevation = 1063 ft.

Considering the lagoon geometry and preceding assumptions, the aeration design calculations are as follows.
Note that the aeration system upon which the lagoon has been preliminarily designed is Triplepoint Ares Aeration &
Nitrox Nitrification using equations 1-3 below to determine proposed effluent water quality.
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TRIPLEPOINT ENVIRONMENTAL
Detailed Design Calculations: Aerated Lagoons

SUMMARY - General Design Parameters

Combined
v4.1 A Design Scenario Name S&N
1 Influent Flowrate MGD 0.242
2 Influent Concentration BOD mg/L 245.0
3 Effluent Cone. (Summer)BOD mg/L 6.7
4 Effluent Cone. (Winter)BOD mg/L 19.5
5 Actual Oxygen Supplied Ib/day 752.5
6 Airincluded for nitrification? No
7 Number of Aerators 19
9 Standard Airflow SCFM 675.35
10 Inlet Airflow ICFM 799.00
11 Design Presure (w/cushion) psig 5.00
12 Projected Brake Hp bhp 15.09
13 Estimated Design He he 25.0
FTE = [SOTE)O "B C™er = DO} = C sy fivid tronsfer efficiency
Whers,
Q cantarninant factor {cantaminants, depth, bubble sized {range- 0,40-0.70]
G TS factor {total dissolved solids) {range: 0.90-1.00)
o104 temparatura tactor
uln] target dissolved oopgen level ImafL)
" saturation owygen concantration at site —adjusted for water depth
sat. owygen cancentration at 5TP conditions —adjusted for water depth
T waler lemperature (Celsius)
1. Airtlow — AQR S (35086 * FTE]

=33k o i1+ 0% k") fecdewgicnld feeatient efficlency

|_\_|.."_. re,
k= waries

I =Tirme treatrrent tieee in days

Table 4; Aerated Lagoon Calculations
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SUMMARY - Biological Treatment Calculations

Caombdned
S
1 MHUMDEr Or | Testmant Lals
2 Flow Reaime Serles
3 Site Elawabon - HWL 1t 1063
Call 1
4 Wiaalewaler Fluwials Ly LE =] 0z
5 Treatment Volume -Zal 82
5] Treatment Time days 285
T Treatmant Type - Partial Mix
B Sted Reaction Rate kg days 0.8
2l Desgn VWiater Temp [ 20
10 Dezign FHeachon Hate, & days DAz2
g 1 Buslegeal Trestment E e BY. TH%
E 12 nfluent BOD Load rg miday aua
A 13 nfluenl BOD Concenlration gl 245.0
14 R0 Roemaves 433
15 Efflurnl RO L oading aiday &1
165 Etfluent B Concentraiien T/l 30.1
_ 7 Design VWater Temg C 05
% 18 Buologcal Trestment E1 . T, &%
Z 18 BOD Removed oiday 3661
20 Efuen BOD Concesnlration rrgll 63 S
M1 nifluenl MEOD L oading adday 125
MZ nfluent M O Cans Tl a1.4
Asnsumed NEDD Removed miday .
U | Etfluent MEOGD Loading® méday 125
Mg Assumed EM NEDD Cong migil
Cell 2
1 Wiaslewnler Flonrale MGD 032
22 Treatment Walurms "-Sa a0
23 Irzatment Time aaNE 12 4
24 Treatment Type Fartial Mix
) =td Hoacton Hata, k- qays 0.28
25 Cies -+ Waler Temg [ 20
2 Design Heachon Hale, & dayE A2
% 28 Buglegeal Treztment £ % T7 6%
i 29 nfluent BOD Load g siday &1
5 30 EAFRBErT B ComEE e E ML 301
31 BCOD Removed Ibvickany 47
52 E=Mwéil BUL Loading Ibidkany 14
33  Effweent BOD Concentration  mgilL B/
34 Design Water Temp b+ 0.5
E 35 Biologcsl Trestment . % 53.5%
Z 3 BODRemowed Ibvday 68.5
37 EfMuent BOD Concantration gL 18.5
NE  Infheent NBOD Loading Ibckany 125
T It FRCI Cone gl G4
A Anaurmad HECD Femoded nrday
M EMient MEOD Leading neday 124
M0 Assurmad EHORHCD Cone gl 52

Table 5: Blological Treatment Calculations
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SUMMARY - Aeration Calculations

Combined
ltem _Description Units SEN
1 Site Elevation ft 1063

0zB

2 Oy Loading Factor {(BODs) oD 15
3 Alpha-value, a 0.60
4 Beta-wvalue, p 0.95
5 Theta-value, 8 1.02

Cell 1

G Lagoon Side Water Depth ft 6.00
7 Air Releass Depth ft 5.25
a ADR - Total Ib/day 650
] SOTEM o/t 210%
0 ROTE s 11.09%
17 DOesign 0o Concentration mail 2.0
12 FTE 4 44%
13 A reguirernant acfm 585
14 Airflow per aerstion unit zcin B5
15 Aerator Type 50T
16 Murmber of aeration unils unis 16
17 Water Fressure Qg 227
16 Asralon Frassue Loss e 0.55
19 HeaderFeeder F Loss paig 1.17
20 Total Opersting Fressurs psig 4,00
21 Design Molor Fressure pEg 5.00

Cell 2

22 Lagoon Side Water Dapth ft 6.00
23 AIr Release Depth ft 5.25
24 ADH - Total Ibfday 103
25 BOTEM it 2.14%
2 S0TE Y 11.24%
27 Design GO Concentration mgil 2.0

sz FTC 4 52%
29 A reguirerment zcim 21
a0 Airflow per aeration unit scim 30.2
37 Aprator Type T80T
32 MWumber of aeration units unts 3
33 Water Pressure pEig 227
3 Aerater Prassure Loss [raig 0,55
3% HeaderFeeder P Loss peig 1.03
36 Total Operating Fressure pEig 3,85
37 Desgn Motor Frassurs psig 4.85

Table 6: Aeration Calculations
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NITRIFICATION EQUIPMENT - Combined (South and North)

SUMMARY = Design Input Values
—Plant influent Characteristics Units Values
1 Annual Average Liaily How gpd 2472 M)
2 Maimum Mantlhly Average Daily Flaw fnd A7 0w
3 Peak Dadly Flow gpd {25,000
4 Peak Hourly Flaw god 956,000
&  Influent BOD miailL 245
E  Influent BOD Ilb=sdday 494 5
I Influent TSS mg'L 282
g Influent TS5 Iadday 5BB.3
% Influent MH3-M mifl 40 0
10 Infliart b= An Insray AnT
11 Influent TIM mgil g2.0
12 Influent TIKW |barday 1251
13 Influent pH T
14 Water Temperature deg & 18
MitrOx |Afluent Charasterietios Linite Valieg
15 Annual Average Daily Clow gpd 242,000
16 Maximum Monthly Average Daily Flow god 242 000
17 Peak Daily Flow gpd 484 000
18 Peak Hourly Flow god &05 000
19 Influent BOD mifl a0
20 Influent TS5 mg'L a0
21 Influgnt MH3-M miilL a4
22 Influent TKHN mi’l I
o L Afluant THM L HlA
Ad Alkalinity Required as CaCO3 (Minumum) ma/fl 477
24 Influent pH T
28 MtrioE Water Temperature deg-C 5
SUMMARY - General Design Paramelers
HitrOx Tank Bicing Bummary Unita Valuea
26  MNumber of Trealmenl Traing Proposed 1
77 Mumber of Tanks Fer Train 2
28 Total Mumber of Tanks i
28 Lenglh of Lach I 16.0
a0 Wadth of Each I 16.0
21 Side Water Depth of Sach ft 12
32 Tank Heaght of Each I 15
44 wolumes ot E3ch galons A MY
24 Volume Tota gallons 45 957
35 Hydraukc Retention Time atl Max Month Flow haurs 4.5
28 Hydraulic Retention Time at Peak Hourly Flow hours 18
40 Mumber of Ares Units per Tank i
41 Tatal Number of Ares Unils g

Table 7: Nitrification Equipment Calculations

Page 10 of 11

P:\20E3430\Documents\Permits\MoDNR Construction Permit\BOD\Tech Memo - Basis of Design -Permit.docx



NitrOx Air Requirement (Per Treatment Train) Stage 1 Stage 2
42 AOR (Ibs/day) 328 248
43  Assumed Diffuser Subm. at AWL (ft.) 11.25 11.25
44  Elevation (ft.) 1,063 1,063
45 Alpha 0.60 0.60
46 Beta 0.9 0.9
47 Target DO Residual (VIBBR Process) (mg/L) 5.0 6.0
48 SOR (lbs/day) 1,363 1,346
49 Target Diffuser Efficiency/ft. Submergence 1.7 1.7
50 Airflow (scfm) 286 283
NitrOx Blower Requirement Summary Units Values
51  No. of Blowers 2
52  Airflow Requirement per Blower scfm 569
53 Airflow per 1,000 scfm scfm/1,000 cf 93
54  \Water Pressure at Air Release Depth psig 4.87
55 Piping and Diffuser Losses psig 0.25
56  Cushion psig 0.75
57 Maximum Design Discharge Pressure psig 6.37
58 Assumed Overall Efficiency 0.62
59  Approximate BHP Requirement/Blower bhp 254
60 Approximate BHP Requirement Total bhp 254
61 Estimated Nameplate HP / Blower hp 40
62 Blower Type Tri-Lobe PD
SUMMARY - Calculated Output Values
NitrOx Effluent Parameters Units Values
63 Effluent SCBOD mg/L 7.5
64 Effluent SCBOD Ibs/day 15.1
65 Effluent NH3-N in Winter (Monthly Average) mg/L 2.8
66 Effluent NH3-N in Winter (Monthly Average) Ibs/day 57
67 Effluent NH3-N in Summer (Monthly Average) mg/L 1.4
68 Effluent NH3-N in Summer (Monthly Average) Ibs/day 2.8

Table 7: Nitrification Equipment Calculations Continued

Ultraviolet Disinfection

UV Disinfection system selection included manufacturer proposals, cost comparisons, and owner input on operational
considerations. A manufacturer was designated as the Basis of Design and multiple manufacturers will be
considered for construction bids on a performance basis. Manufacturers will need to meet or exceed design parameters
listed below in the basis of design based around equipment manufactured by Enaqua.

UV dosage is based on Average Daily Flow, where peak hour flows will be equalized by a combination of upstream
lagoon surface area and hydraulics between the lagoons, UV Disinfection, flow and level control structure, and outfall
piping. Hydraulic modeling using Visual Hydraulics confirms that the MDF of 0.88 MGD can be maintained through the
UV channel while maintaining freeboard on the lagoons.

As a facility with seasonal bacterial effluent limits, one (1) stored spare module for maintenance will be provided.

Page 11 ofll
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The details of the UV design criteria, process configuration, and UV reactor are provided in the following tables.

Average Flow Rate 0.242/168 | MGD/GPM Reactor model number C2t.06032

Peak Design Flow Rate | 1.45/1,007 MGD/GPM Reactor type In-Pipe

(Peak Disinfection Installation notes Indoor/ Outdoor — Covered

Flow Rate) Installation

UV Transmittance 55.0 % UVT (Minimum) Process connection 12.00” ¢ CL 150 Flange

Total Suspended <30.0 mg/I (30-day average) Reactor configuration Standard

Solids* UV Lamps - Enaqua part #: 145-Watt LPHO Non-

BOD* <30.0 mg/| (30-day average) 001.0617045 XUV60L Amalgam Smart Lamps

Target Indicator E. Coli/ Fecal Coliform UV Lamp output at 253.7 nm 55.00 Watts

Organism (Nominal Watts)

Permit Criteria 206/1030 | (CFU/100 ml) monthly Ballasts - Enaqua part #: 145-Watt Enlight High
geomean/ 7-day 502.5V2427M Efficiency Ballast
geomean Non-Contact Reactor Material C-Series AFP 840 Tube

UV Dose 30.0 Minimum UV dose of Material of Construction 304 S5

(manufacturer 30.0 ml/em?. After UV REACTOR(S)

calculated) applying certified Lamp # of proposed UV reactors [1
End of Lamp Life (EOLL) # of banks per reactor 2
of .87, Fouling Factor of # of AFP tubes per reactor 18
.89. # of lamp racks per bank 4

Plant Process Lagoan with NITROX Process # of lamps per lamp rack 8

Particle Size* 30.0 Microns Total # of lamps per bank 32

Total Iron* 0.3 mg/ Total # of ballasts per bank 32

Turbidity* 5 NTU Total #of lamps per reactor 64

Equipment Two UV channels, each with a two-bank Total # of lamps in system 64

Redundancy reactor capable of treating 50% of the REACTOR THERMAL CONTROL MECHANISM

PHWWEF. Air to air heat exchangers | 2 (One per bank)

*Note: Industry standard parameters used for this proposal.

Lagoon Hydraulics

The "freeboard" height for the lagoons is 2 feet, which is the standard minimum.

It should be noted that the lagoon depths for both aeration cells are controlled via an effluent control structure featuring
a five foot (5') broad crested weir for treatment volume retention during low-average flows and low head loss during
peak flows. The weir will also include an operator control valve which can be used during periods of high flows during
storm events, when having significant freeboard is most important. The operator will have the ability to lower the pond
depths to allow more room for flow fluctuation and treatment capacity. Additionally, the South Cell #1 will act as Flow
Equalization for storm flows across the 3.9 acres of surface area. Hydraulic calculations performed for the Hydraulic
Profile shown on Sheet G-004 of the plans were performed at steady state flows, however, peak flows would have
to continue for multiple days to reach elevations shown on G-004. Please see Exhibit 4 for lagoon volume
calculations.

Summary

As is shown in these design basis calculations, the proposed aerated lagoon, MBBR, and UV Disinfection can
adequately meet and exceed NPDES permit limits. Preceding discussions within this memo and the Unionville FP
also demonstrate that this proposed treatment plant will provide operational efficiencies and be able to be modified
efficiently to meet anticipated future effluent goals if required.
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Exhibit 1

North Lagoon Transfer Pump Calculations



North Lagoon Transfer Pump Station Unionville,

MO
5/8/2024

Low Water Level= 952
High Water Level= 962 (Lag Pump Set Point)
Invert at outlet= 986.5

8" to 6" force main

C=120

System Head - 1 pump

Flow Low Head High Head
(gpm) (feet) (feet)
0 71.0 88.0
50 715 88.5
100 727 89.7
150 74.6 91.6
200 77.2 94.2
250 80.4 97.4
300 84.3 101.3
350 90.8 107.8
400 99.5 116.5
450 109.2 126.2
500 122.6 139.6
System Head - 2 pumps
Flow Low Head High Head
(gpm) (feet) (feet)
0 71.0 88.0
100 724 89.4
200 76.1 93.1
300 81.9 98.9
400 95.3 112.3
500 116.2 133.2
600 155.9 172.9
700 201.9 218.9
800 253.8 270.8
Pump Curve
2Pump
Flow Head (feet)
Flow
(9pm) (gpm)
0 137 0
200 119 400
386 103 772
600 83 1,200
800 67 1,600
1,000 49 2,000
1,160 28 2,320

P:\20E3430\Design\Design\Hydraulics\Force Main\[Force Main Hydraulics - Unionville.xIsx]Curves BOD
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LIFT STATION DESIGN CALCULATIONS

I Project Details

Project: Unionville MO 20e3430

Project Number: Pump

Station: Date: 4/24/2024

Doc Number: File N/A

Designation: P:120E3430\Design\Design\Hydraulics\[TDH - Pump HP - System Head Curve - LS Design.xIsx]Wetwell Calculations 340 gpm

II.
Design Capacity

A Average Daily Flow {A.D.F.)

#of Units Demand Rate Remand
SF Units Gravity to LS 315 350 gpd/unit* 110250 gpd
gpd/unit* 0 gpd
gpd/unit* 0 gpd
Future Flows 0 gpd/unit* 0 gpd
gpd gpm
Notes: *100gal/day/cap with Total AD.F. 110,250 gpd
an average of 3.5 cap/unit 76.56 gpm (24 hr day)
B. Peak Hour Flow
Peak factor per utility technical manual:
Population in Thousands (Pl = 1.1025 or 1103 P.E.
QPeakHourly 18+SQRT(P)
Ooesign Average 4+*SQRT{P)
Peaking Factor= 338
A.D.F. x Peak Factor Total P.H.F. = Total GPD 288.8 gpm
1440 415,894 gallons per day
C. Design Minimum Flow
A.D.F. x 0.20 Design min flow = 15.3 gpm
1440
D. Minimum Required Pump Capacity 288.8 gpm
E. Required Flow to Meet Minimum Velocity in Force Main
Diameter of Main {d) 8 in
Minimum Velocity Required {v) Required flow to meet minimum velocity 2 flis
313.3 gpm or 451,183 GPD
Q= v*60*7.48*3.14d?
4
F. Required Flow to Meet Historical Flows
Historical Maximum Day Flow = 1,200,000 GPD
Average Hour = Design Peak 50,000 gallons
833 gpm
Hour na GPD

160f4



LIFT STATION DESIGN CALCULATIONS

Project: Unionville MO 20e3430
Project Number:

Wet well Design (Duplex System) #VALUE! gpm
. A. Design Criteria:
1. Maximum pump motor cycle rate = 10 Starts Per Hour
2. Maximum detention time at average flow = 30 minutes
B. Pump Control Level Settings:
1. Pump cycling rates are at a maximum when inflow equals
one-ha€ the design pumping rate of:
340.0 gpm
2. Wet well volume required between lead pump start and
pump shut off level:
If S (inflow) = Half the design pumping rate and cycle period selected
V= TQ 850.0 gallons
4
where: T=cycle period= 10 min. 2-50 HP
15 min. 51-75HP
30 min. 76- 250 HP
Q=pump rate= 340.0 gpm
Starts per pump per hour:
60 _min/hour 3.0
2 pumps 10.00 min.
If S (inflow) = Typical Minimum Flow:
Q=PumpRate
Pump Starts Every (T) Minutes:
A% V
__ *tQs S
T= 850.00 gal
340.00 15.31 Ygpm
+ 850.00 gal 58.13 min.
15.31 gpm
Starts per pump per hour:
60 _min/hour 05
2 pumps 58.13 min.

170f 4



LIFT STATION DESIGN CALCULATIONS

Project: Unionville MO
Project Number: 20e3430
Adjusted Volume: 423 gallons

IfS (inflow) = half the design pumping rate Q=PumpRate

Pump Starts Every (T) Minutes:

\Y + \%
0O-s S
T= 423.00 gal
340.00 170.00 )gpm
+ 423.00 gal 4.98
170.00 gpm
Starts per pump per hour:
60 min/hour
2 pumps 498 min.
If S (inflow) = Typical Minimum Flow:
Q=PumpRate
Pump Starts Every (T) Minutes:
\Y + \%
0O-S S
T= 423.00 gal
340.00 15.31 )gpm
+ 423.00 gal 28.93
15.31 apm
Starts per pump per hour:
60 min/hour
2 pumps 28.93 min.
If S (inflow) = Average Daily Flow:
Q=PumpRate
Pump Starts Every (T) Minutes:
Vv + \%
0O-S S
= 423.00 gal
340.00 76.56 )gpm
+ 423.00 gal 713
76.56 gpm
Starts per pump per hour:
60 min/hour
2 pumps 713 min.

18 0f 4
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Project: Unionville MO 20e3430
Project Number:

Q=PumpRate

Pump Starts Every (T) Minutes:

LIFT STATION DESIGN CALCULATIONS

If S (inflow) = Peak Hour Flow:

\%

0-S Vv
S

T=
423.00 gal

340.00 288,81 )apm
423.00 gal 9.73 min.
288.81 gpm
Starts per pump per hour:
60 min/hour 31
2 pumps 9.73 min.
3. Wet well Diameter (D) = 6 ft
Wet well Volume (Vw)
Vw= Aw-7.48 211 gallft of depth approx 6.25' square
where: Aw=area of wet well (ft*)
Aw=3.14(D?)/4
4. Wet well level change between pump stop and lead pump start
pump shut off level wet well volume 2.00 ft
24.00 in
Therefore use: Wet well volume = 2.00 ft

5. Control Elevations

Top of Wet Well=

Influent Invert=

High Water Alarm=

Lag Pump On=

Lead Pump On (H.W.L.)=
Pump off (L.W.L.)=
Bottom of Wet Well=

423

High Point of F.M.
Top of wet well elev.=
Top of slab elev.

Depth measured from bottom

Elev. (ft)

968,00 18.00
956,00 6.00
956.00 6.00
955.00 5.00
954.00 4.00
952.00 2.00
950.00

Is Provided Volume greater than Required Volume = Is Provided Volume cycle less

than 30 min at ADF =

Is Provided Volume cycle less than 10 starts per hour at Half Pump Design Flow=
*Allow enough depth between bottom of wet well and pump off elevation to completely submerge pump.

190f4

986.50 atreceiving manhole
968,00
968,50

423

423  gals. Provided Pump Cycle Volume



NP 3153 HT 3~ 462
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NP 3153 HT 3~ 462

Technical specification F%

Motor - General a xylem brand
Metar number Phases Rmed gpeed Rated pawer

N3153.185 21-18-4A4-W En 1755 mpm 20 hp

20hp

ATEX approved Mumber of pales Bated curmrent Stator warant

He 4 26 A 9

Froquancy Rated woltage Insulation class Type of Duty

GO Hz 440% H 51

Version code

1BE

Motor - Technical

P factrr - 111 Lood Manerr o Fiche ey - 11 Load Trtal mament af inertia Starts per hour ro.
0.8% BrE% 1.38 b it 30
Power factor - 578 Load Motor effickency - 374 Load Starting curment, direct starting
0.80 85.0% 1584
Power lacior = 102 Load Bk e ilickemoy = 172 Lol Skarking va e, wlarelelis
a.m B0.0% 5074
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NP 3153 HT 3~ 462

Performance curve !,%
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NP 3153 HT 3~ 462

Duty Analysis ‘“L\'b

a xylem brand
Curves scconding to. ‘Waler, pure [1000) , 38.2°F, 62.4281LyM", 1.GEAIE-51"/s

WiE
s’
140
135-

st

: | \452
30 ' 27Barm

E 'SBELEg.p.m'
L B R N L B N B S B B B I L B LI R IR I A LN R
100 D 400 700 1 1100 1200 [US g.p.m]
Operating characteristics

Pumips [ Flow Head Shaft power Flomr Fiead Shaft power By fd, Spec. Energy MPSHre
US g.p.m. it hp Us g.p.m. ft hp KWhIUS MG 11
1 186 103 158 ELT) 103 158 6317 % 574 131
Froject Created by
Elock Xylect-22174160 Craated on 419 2024 Last update 471972024
PrO1rl:Imvension Uzoel9ro...p:0)

72.0-22012024(B.llc171i) 3241204 18A8 A3P3 XylemUSA-8IT




NP 3153 HT 3~ 462

VFD Curve F;\‘@
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Exhibit 2

Equalization Lagoon Calculations



Basis of Design
Unionville Morth - Cell #2
Basis of Design - Lagoon Yolume Caloulator
Mlay 2024

Existing Cell Ma. 2 - Full Capacity - Flow Equilization Lagoon

[Lagoon Geometries In Feet Volume of Lagaon Valume of Water Dimension
Length (a} 580 084,935 3,754,976 Gallans
‘Wigth [b) 150 B13,438 503,304 3
Depth of Lagoon (h) ] 1867 11.55 wore-fapt
Depth of Water [F) [ 017 18 Ha0 8L oY
Side Slope (run/frise} (5] 3
End Sape [runfrise) [2,) E
Baffa Wall imdudes (%] 10

cross check H13 438
H13,438

el 526
14l 136 ‘Water Surface Acreage 237
{83 62
ibgl 172 100% of tha first cedl
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Exhibit 3

South WWTF Site Plan
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Exhibit 4

Lagoon Volume Calculations



Basis of Design
Unionville South - Cell #1
Basis of Design - Lagoon Volume Calculator
Mlay 2024

Existing Cell Mo. 1

[Lagaon Geometries In Faet Volume of Lagaon Valume of Water Dimension
Length (a) £10 A164,415 6,643,061 Galans
‘Wigith [b) 185 1,225,104 BE8,048 3
Diepth of Lagoon [h) & 2812 20.39 acre-fagat
Depth of Water () [ 45,374 42 m50067 oY
Lide Sloae (run/frisz) (51,] 3
End Slape [run/rise) (21} 3
Baffle Wall indudes (%) 10a0%

cross check 1,225,104
1,225,104
[H] 562
[{=]] 237 Water Surface Acreage 3.87
183) 0]
(gl 73 100% of tha first call
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Basis of Design
Unionville South WWTF - Cell #2
Basiz of Design - Lagoon Violume Caloulator
Mlay 2024

Existing Cell No. 2

|Lagaon Geometries In Fat Volume af Lagaon Valume of Water DiFmension
Length (a) 280 3,533,437 2,810,043 Galans
Wicith [by 260 525,824 375,648 i3
Depth of Lagoon (h) & 1207 BE2 acre-fapt
Depth of Water (] [ 19,475 1391188 i
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Exhibit 5

Golf Course Irrigation Pump Calculations



Computation of Total Dynamic Head for irrigation pond influent sump pump

Flowrate = 60 gpm

Diameter of Suction Piping = 2.047 in.
Diameter of Effluent Piping = 2.047 in.
Friction Coefficient (inside wet well) "C" = 120

Friction Coefficient (force main) "C" = 120
A. Static Suction Lift = 1 ft.

Friction, Suction

1. Pipe Total Length = 1 ft.
2. Fittings in Eq. Length of Pipe
a. 2" 90 degree elbows = 4 ft. 1@ at4'each
b. 2" check valve = 13.4 ft. 1 @ at 13.4' each
C. = ft.
3. Total Pipe Equivalent = 18.4 ft.
4. Total Friction Loss = 1.62 ft.
C. Total Dynamic Suction Lift = 2.62 ft.
Use (rounded up) = 3.00 ft.
D. Static Discharge Head = 25 ft.
E. Friction, Discharge or Force Main Line
1. Pipe Total Length = 650 ft.
2. Fittings in Eq. Length of Pipe
a. 2" 90 degree elbows = 16 ft. 4@ at4'each
b. = ft.
c. = ft.
d. = ft.
3. Total Pipe Equivalent = 666 ft.
4. Total Friction Loss = 58.76 ft.
F. Total Dynamic Discharge Head = 83.76 ft.
Use (rounded up) = 84.00 ft.
G. Total Dynamic Head (TOH) = 87 ft.
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MP 3069 HT 3~ 252

Semb-apen maltl-channal impellars with integral gindarcutter in single
volute casing for liquids containing salids and fibres.

Technical specification

Configuration

F%

a xylem brand

Curves according to:

L e e R R RN RN NN R
[ B R BB ' B MBgam)
Curve: 1509506
Wf“#mm!ﬂmmﬂﬁm#m
b S b Shandasd manurtacioning inemnces.

Please consull your local Rygl reps far 0

Mator number
M3055, 170 13-10-788-W
18hp

Instalation Type
P - Sami permanant, Wet

Impeler diameter
144 i

Dischange diameter
2 inch

Pump information

Materials

Impelier diameter
144 mmi

Dischange diamster
2inch

Inlet diameter
40 mm

aximum operating speed
3395 Fpem

Mumber of blades
5

Throughlet diameter
14 inch

Maz, fluid termparature
a0 "

Project
Block

Xylect-22324B95

4123/202412:36MP4.

Impeller
Geey cast inan

Statos howsing mate rial
Grey cast iran

Created by
Created om

Tyler Menzel

4/30/2024  Last update 4/30/2024

Watef, pure [100%],39.2 "F,62.42 Ib/f*, 1.6ED1E-5 ftlfs




MP 3069 HT 3~ 252

Technical specification

F%

Motor - General & xylem brand
Muotor number Phases Rabed speed Rated power
M 3065170 13-10-2BE-W 3= 3395 rpm 3.8 hp
3.Bhp
ATEX approved Numbar of poles Rated current Sxatar variast
N 2 514 4
Frequency Rated voltage lnsulation class Type of Dty
&0 Hz 460 F 51
Wariion tode
170
Motor - Technical
Power factar - 1/1 Load Motor efficlency - 1)1 Load Tortal moment of inartia Starts per haur max.
0.85 BL6% 0.0759 |k f? 15
Pawer factar - 34 Load Motar efficiency - 3/4 Load Starting curment, direct starting
0.78 B45 % LA
Pawer Tactar = 12 Load Motor efliciency = 1,2 Load Sarting cument, slar-delta
OET BA5% 0.7 A
Projact ¥ylect-233248595 Craatad by Tyker Menzel
Block Created on 4/30/2024  Last update 430 1024

PrOLrl:Imvension

73.0-42312024(B lilc12!i)

4/23/202412:36MP4

Usoel9ro...p{:0)
XylemUSA-8IT




MP 3069 HT 3~ 252

Performance curve F;?ﬁ}_

Duty point awytem brand
Flaw Head
50.9USg. pm. Taeh

Curves accarding to: Water, purg [100%],39,2 °F,62.42 |b/ft*, 1. 6891F.5 ff5

TanE
Ademm
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HE 28.4°%
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Project Eylect-22324895 Created by Tyler Menzel
Block Crested on 4/30/2024 Lt update 413042024
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MP 3069 HT 3~ 252

Duty Analysis F;}b

a xylevm brand
Curyes soconding to water, pure 3502 °F, G243 Iy, 1.GBILE-5 ft7fs

[m_il-had 1
124-
1203~
116
12

2B

8

FEREBRENISEERE

raEn

52 144mm

| 589 US g.pm '

n- LI

o 5 10 15 20 25 30 35 40 45 B0 55 B0 65 TO TS5 B0 BS [USgpm]

Apsrating charartsrlctice

Pumps f How Head Shaft power Fow Head Shaft power Hydr.eff. Specific MPEH e
Systems Energy
1 59.9Usg.pm. TIER 352hp SR.9USE.pm.  TO6H 3,52 hp 3.2H B8 EWhUS Me
Project Hylect-22224895 Created by Tyler Menzel
Block Craatad on 4/30/2024 Last update 402028
PrO1rl:Imvension U:oel9ro...p{:0)

73.0-4232024(B.Jile121i) 4/23202412:36MP4 XylemUSA-8IT




(C295920-01 Unionville Phase 2 Improvements

Unionville North Wastewater Treatment Facility and Unionville South Wastewater Treatment Facility
MO-0054569 and MO-0026646

Page 40 of 40

Summary of Design

MP 3069 HT 3~ 252
Dimensional drawing F,}b
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CPSE01119  AP47729

FOR DEPARTMENT USE ONLY
r MISSOURI DEPARTMENT OF NATURAL RESOURCES APP NO. CPNO.
@ AR| WATER PROTECTION PROGRAM
_— = APPLICATION FOR CONSTRUCTION PERMIT — FEE RECEVED CHECK N
300 544
A [ SEwER ExTENSION 200 35449

NOTE » Please Read the accompanying instructions before completing this form

1.0 APPLICATION INFORMATION (Note — If any of the questions in this section are answered NO, this application may be
considered incomplete and returned.)

1.1 Is this a Federal/State funded project? YES [JN/A Funding Agency: SRF Project #: C295920-01
1.2 Has the Department of Natural Resources approved the proposed project’s engineering report*?
[/] YES Date of Approval: 08/15/22 [INO I N/A

1.3 Is a copy of the appropriate plans* and specifications* included with this application? [V YES []NO
If the project is using standard specifications, name of community:
1.4 Is a summary of design* included with this application? YES [INO

1.5 Is the appropriate fee or JetPay confirmation included with this application? ] YES [ NO
See Section 7.0

* Must be affixed with a Missouri registered professional engineer’s seal, signature and date.

2.0 PROJECT INFORMATION
2.1 NAME OF PROJECT

City of Unionville - Wastewater Treatment Facility Improvements - Phase 2

ADDRESS CITYy STATE ZIP CODE COUNTY
1611 Grant Street Unioville MO 63565 Putnam
2.2 Legal Description: gg Va, SW Vs, SE Ya, Sec. 36 , T 66N , R 19w

2.3 Project Components (check all that apply):

Gravity sewers Pumping stations Force mains [] Alternative sewer system [] Other (Describe below.)
2.4 PROJECT DESCRIPTION
Phase 2 includes the installation a mechanical screen and master lift station constructed to collect flow currently being received by the
North Treatment Plant. From the lift station, a corresponding force main will convey flow to the South Treatment Plant. Upon project
completion and startup, the North Wastewater Treatment Facility will no longer need an NPDES permit. Existing Cell #2 at the North
facility will be re-purposed as a retention / flow equalization basin.

2.5 DESIGN INFORMATION
Population or number of lots to be served by this extension: 315 lots

Estimated flow to be contributed by this extension: Design Average Flow: 110k gpd Design Peak Hourly Flow: 17.3k gph
Industrial Wastes:  Type: Residential Flow: gpd N/A

oo w® >

Receiving Sewer:  Size: 12 inches Capacity: 1400 gpm
E. Does this project (check all that apply):
[V] Connect to an existing treatment plant Resolve enforcement issue [v] Eliminate or consolidate an existing treatment plant

F. Estimated number of onsite systems being removed: Unionville North Wastewater Treatment Facility

G: Estimated costs associated with piping: $ 550,000 Estimated costs associated with lift station(s): $ 800,000
3.0 PROJECT OWNER

NAME TELEPHONE NUMBER WITH AREA CODE EMAIL ADDRESS

City of Unionville 660-947-2437 tpayne@nemr.net
ADDRESS CITY STATE ZIP CODE

1611 Grant Street Unionville MO 63565

CHARTER NUMBER (SECRETARY OF STATE) or REGISTERED AGENT

MO 780-1632 (10-22)



4 0 CONTINUING AUTHORITY A con‘tinuing authonty isa company, busmess entity, or person(s) that wnII be Iega!ly respons:ble )
for ensuring compliance with. the permif requirements and provide continuous. stable oversight of the permrﬂed facrhty or activity. The
Gontinuitig authority should be a relatively permanent-entity responsrble far the ongoing operatlon rainieriance arid modernization,
-when needed; of the permitted facility or activity.-A continuing authority is not, however, an-entity or iridividual that is contractually

" hired by the permittee to sample or operate and maintain the syster for a defined time period, such as a cettified operatoror _
“ahalytical laboratory. To'access the regulatory reqmrement regarding continuing authorlty, 10' CSR 20-6.010(2}, please-visit’ Clean
Water Commission Chiapter 6. A continuing’ aiitHority’s name’'must be listed exactly as it appears on the Missouri Secretary of State's
-(S0S’s) webpage: Missoufi Secr@tary of Stat unless the contlnumg authonty is an :ndwldual(s), government entrty, or otherwuse not
reqmred to register with the S08. . .~ L

NAME . TELEPHONE NUMBER WITH AREA CODE EMAIL ADDRESS

City of Unionville B60-047-2437 tpayne@nemr.nat
ADDRESS CITY STATE ZIP CODE
1611 Grant Strest Unionville MO 63565

CHARTER NUMBER (SECRETARY OF STATE}

4.1 Has appropriate continuing authority acceptance been provided as follows:
A letter from the continuing authority accepfing responsibility for continued maintenance of the sewer (if the continuing authority is
different than the original owner of the construction), or a properly executed “Continuing Authority and Receiving Wastewater
Treatment Faclhty Acceptance” Form 780 2584 E] YES [j NO [Z] N/A

ENGINEER NAME / CUMPANY NAME TELEPHONE NUMBER WITH AREA CODE EMAIL ADDRESS
C. Cameron Jonas P.E. - Benton & Assogciates, Inc. 660-665-3575 ciones@hbentonassociates.com
ADERESS cITy \ STATE ZIP CODE

2414 3. Franklin Street Kirksaville MO 63501

6 D REGE!\I!NG WASTEWATER TREATMENT FACILITY _ o I

TELEPHOME NUMBER WITI“I AREA CODE EMAIL ADDRESS

Unionville South Wastewater Treatment Facility 650-947-2437 tpayne@nemr.nat

MISSQURI STATE OPERATING PERMIT # COUNTY REMAINING CAPACITY {GPD)

NPDES Permit No, MO-0026646 Putham 68,500

6.1 If different from the owner, has a letter been provided from the receiving treatment facility demonstrating that they agres to
accept the expanded flow or has a properly executed Centinuing Authority and Receiving Wastewater Treatment Facility Acceptance
MO 780-2584 form been provided? [TIYES [INO INA

6.2 A letter from the receiving wastewater treatment facility, if different than the continuing authority, is included with this application.
LIVES [INO [N

6.3 If the receiving treatment plant or continuing authority is regulated by 1he Public Service Commission (PSC) for sewer activities, a

Certificate of Convenience and Necesmty has been received? [[] Yes - Date: _ [] No W NiA
| OPTIONAL QUESTIONS REGARDING MILITARY, SERVICE. L e e
Have you or an immadiate family member ever served in the
U.S. Armed Forces? L Yes [ No
If yes, would you like information about military-related services
in Missouri? L1 Yes [ No
- 7.0 Application Fee - = . . SRS e T
7] Check Number | [ JetPay Cenfirmation Number

8.0 PROJECT OWNER;: | certlfy under.pénalty of law this’ document and all attachments were prepared under my direction or.

; supervision in sccordance wnth asystem desngned to assure. qualifi ad. personnel properly- gather. and evaluale the mformatron e
submitted. Based on my inguiry of the person o persons who manage the system, or.those persons drrectly responsmie for -
gatherlng the information, the infarmation submitted'is, to-the best of my knowledge and belief; ‘e, accirate.and-compléte: l-am
zaware there dre sngmﬁcant penaltles for. submlttmg false |nformat|on mcludmg the posmblhty of f ine and |mpr|sonment for. knowmg
wo]alions e L : . :

P OWNER SIGN% @

PRINT D NAME DATE
Charlay Bill Pittnlan 5-23-25

TITLE OR CORPORATE POSITION TELEFHONE NUMBER WITH AREA CODE EMAIL ADDRESS
Mayor 860-947-2437

Mail completed copy to: Submit completed electronic copy to:
MISSOURI DEPARTMENT OF NATURAL RESOQURCES
WATER PROTECTION PROGRAM
PO BOX 176
JEFFERSON CITY, MO 65102-0176

Missouri Department of Natural Resources
at DNR.WPPEngineerSection@dnr.mo.gov

MO 780-1632 (10-22)




9.0 SEWER EXTENSION CHECKLIST

SEWER EXTENSION DESIGN CERTIFICATION: Answer all questions yes or N/A. Answer N/A only if the question is clearly not
applicable to the design of the proposed sewer extension.

REGULATION

=<
m
w

=
>

8.110(3)(A)

Is the design flow based on actual flow data for an existing system?

proposed water supply well, sources, structures?

L]
2. 8.110(3)(B) Are average design flows, peak hourly flows and &I contributions for new systems D
calculated?
3. 8.110(9)(B) Is there a detailed plan showing tributary area, boundaries, pertinent elevations, |___|
topography, existing and proposed facilities?
4. 8.120(2) Does the sewer exclude water from roofs, streets, groundwater from foundation drains and I:I
combined wastewater?
5. 8.120(3)(A) Is the pipe installation, embedment and backfill designed to prevent damage to the pipe D
and its joints?
6. 8.120(3) (A)1 Is all sewer pipe constructed with a slope to obtain mean velocities of not less than 2 feet I:l
per second?
8.120(3)(A)2 Is the pipe covered with at least 36" of soil or sufficiently insulated to prevent freezing? |‘_‘|
8.120(3)(B) Is deflection testing specified to ensure no pipe exceeds a deflection of 5% of the inside
diameter? I:I
9. 8.120(4)(A) Are manholes located at the end of each line, at all changes in grade, size or alignment D
and at all intersections?
10. 8.120(4)(C) Are manholes at least 42 inches in diameter with a clear opening of 22 inches on sewer D
line larger than 8"?
11. 8.120(4)(C) Where cleanouts are used at the end of a lateral instead of a manhole, they are a minimum I:I
diameter of 8 inches or larger and equal to the diameter for pipes < 8"?
12. 8.120(4)(E) Are the manholes watertight, constructed and installed in accordance with the I:l
manufacturer’'s recommendations and procedures?
13. 8.120(4)(F) Do the specifications include a requirement for inspection and testing for manholes? D
14. 8.120(5)(A) Is the sewer free from physical connections to a potable water supply system and no water
pipes come in contact with a sewer manhole? I:I
15. 8.120(5)(B) Are sewers and manholes located at least 50 feet horizontally from any existing or El

10.0 PRESSURE SEWERS, GRINDER PUMP, STEP AND STEG SEWER CHECKLIST

REGULATION YES | N/A
16. 8.125(5)(A)1. Does the cleaning velocity of = 2 ft/s happen more than once per day? D
17. 8.125(5)(A)2. Is the diameter of the pressure sewer main pipe at least 1.5"? D
18. 8.125(5)(B) Are appurtenances compatible with the piping system? |:|
19. 8.125(5)(B)2. Are isolation valves located: upstream of major pipe intersections; both sides of stream,
bridge and RR crossings; at terminal end of system? D
20. 8.125(5)(C) Do service line pipes have a minimum diameter of 1.25"? I:l
21. 8.125(5)(D)1.A | Do simplex grinder pump stations service only a single equivalent dwelling unit (EDU)? i.e.
; 1 residence — 1 grinder pumpt. D
22. 8.125(5)(D)1.B | Are multiple unit pump stations owned, operated and maintained by an approved D 7
3 continuing authority?
23. 8.125(5)(D)3. Is there at least 70 gallons of storage in the grinder pump unit? I:l
24. 8.125(5)(D)4. Do grinder pump stations have shutoff valves, check valves and anti-siphon valves (where
siphoning could occur) that are accessible from the ground surface? D
25. 8.125(5)(D)7., | Are units serviceable and replaceable under wet conditions without electrical hazard and is
8.130(3)(B)2. electrical equipment suitable for hazardous locations (National Electrical Code, Class I, I:]
Group D, Division 1 location)?
26. 8.125(5)(D)8., | Are provisions in place to avoid interruption of service due to mechanical or power failure
8.125(2)(F)6. by providing standby power, storage capacity, or interconnection with another disposal D
system?
27. 8.125(6)(D) In a STEP system is at least one septic tank (1,000 gallons or more) provided for each I:]
EDU with 20% of tank volume dedicatied to freeboard and ventillation?
28. 8.125(6)(F) Are duplex pumps provided for the design flow of 1,500 gallons or greater? |:|

MO 780-1632 (10-22)




11.0 PUMP STATION CHECKLIST

REGULATION YES | N/A
29. 8.125(7)(C) Is the minimum diameter sewer main pipe and service line of STEG sewer at least 4"? |:|
30. 8.130(2)(A) Is the pump station designed to withstand the 100-year flood? 7
8.140(2)(B) D
31. 8.130(3)(A) Is the dry well completely separate from the wet well and is a suitable and safe means of D
access provided to each?
32. 8.130(3)(B) If the design flow is 1,500 gpd or more, are there at least 2 pumps or pneumatic ejectors
provided? D
33 8.130(3)(D) Are valves located outside wet well unless integral to a pump or its housing? D
34. 8.130(3)(F) Do wet and dry wells have separate ventilation systems?
8.140(8)(J) ]
35. 8.130(3)(G) Does all potable water brought to pump stations comply with 8.140(7)(D)? D
36. 8.130(6) Is an alarm system provided with uninterrupted power? D
37. 8.130(7)(A) Is there 2 hours retention of the peak hourly flow for a design flow > 100,000 gpd or 4 hrs D
retention of the peak hourly flow for a design flow < 100,000 gpd?
38. 8.130(7)(B) Are there independent utility substations provided for emergency power capable of starting D
and operating the pump station at its rated capacity?
39. 8.130(8)(A) Is the force main velocity of = 2 ft/s maintained? D
40. 8.130 Are there complete operation instructions for the pumpting stations provided that include
emergency procedures, maintenance schedules, special tools and spare parts that may be |:]
necessary?
12.0 SUCTION LIFT PUMP AND SUBMERSIBLE PUMP STATION CHECKLIST
REGULATION YES | N/A
41. 8.130(4) Are the suction lift pumps of the self priming or vacuum priming type? |:]
42. 8.130(4)(A) Is the combined total of dynamic suction lift at the “pump off” elevation and required net
positive suction head at design operating conditions less than or equal to 22 feet? D
43. 8.130(4)(B) Are there dual vacuum pumps capable of removing air from the suction lift pump? |:|
44. 8.130(5)(A) Are submersible pumps readily removable and replaceable without personnel entering, or I:]
disconnecting any pipe in the wet well?

13.0 SEWER EXTENSION CHECKLIST -- CERTIFICATION STATEMENT
For any questions answered “N/A” provide an explanation. Also provide any useful general comments regarding design for review
engineer.

31 & 34: This submersible pump station includes an above-grade valve vault (no drywell), and vent.

35: No potable water on site

38: There are electrical provisions for a portable generator.

_\\\\\\\\\\\

Missouri Professional Engineer’s seal, signature and date:

. PE-202
NBHE; C. Cameron Jones, PE PLS Date: g/73/5¢
SO 12/31/

Address: 2414 S. Franklin Street

City: Kirksuville State: MO ZIP Code: 63501

Telephone Number with Area Code: 660-665-3575 Email: cjones@bentonassociates.com

MO 780-1632 (10-22)
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