Technical Package
Cover Page

This file contains the following documents:
1. Summary of application (in plain language)

e English
e Alternative Language (Spanish)

2. First notice (NORI-Notice of Receipt of Application and Intent to Obtain a Permit)

e English
e Alternative Language (Spanish)

3. Second notice (NAPD-Notice of Preliminary Decision)

e English
e Alternative Language (Spanish)

Application materials
5. Draft permit
Technical summary or fact sheet

Portada de
Paquete Técnico
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Vibe WWTP Design Calculations
DESIGN CALCULATIONS

Influent Flow Characteristics — The hydraulic design of the facility must ensure that
the plant will operate under the most extreme conditions anticipated. The plant process
and hydraulic design for this facility are based on an average rated capacity of 250

gal/day/LUE and are as follows:

Flow Phase 1 Phase 2
Gallons per Gallons Per
Day Day
Average Daily Flow (Qave) 65,000 125,000
Peak 2-Hour Flow (Qpk) 260,000 500,000
Loading Concentration
TCEQ Req. BODs Conc. 325 mg/L
TCEQ Req. TSS Conc. 260 mg
Phase 1 Phase 2
Pounds Per Day |Pounds Per Day
Design BODs 177 340
Max Day BODs 707 1360
Design TSS 141 272
Max Day TSS 566 1088

Process Design - The treatment plant has been designed to produce an effluent

quality in compliance with the proposed parameters of: BODs = 15 mg/1; TSS = 10
mg/1; Clz residual of 1 to 4 mg/L after 20 minutes detention time at peak flow.

In order to achieve the required removal efficiencies, activated sludge process
operated in the conventional mode has been chosen. The 7-day low reactor
temperature is 152. The anticipated operating ranges for MLSS and RAS in mg/I are
3,000 and 6,000, respectively.

Page 1 of 4
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Treatment Units
Aeration Basins Sizing using Traditional Design

Parameter Value Comment
Temperature (°C) 15
Organic Loading Rate (Ibs/day/1000 ft3) 45 Based on Figure 30 TAC 217.154 (b) (2)
Req. Aeration Basin Volume (ft3) 3,627 (Ph1)
6,045 (Ph2)
Design Phase 1 Phase 2
Number of Aeration Basin 1 1
Aeration Basin Width (ft) 12 12
Aeration Basin Length (ft) 26 52
Side Depth (ft) 13 13
Total Volume 4,056 8,112

1. Freeboard of 18 inches is factored in equation
Air Requirements

TCEQ minimum oxygen requirement
TCEQ Airflow/BODs Load
TCEQ mixing requirements

Total Air Requirement (Ph1):
Total Air Requirement (Ph2):

Clarifier Sizing using Traditional Design

2.2 1b 02/1b BOD5
3,200 ft3/day/pound
20 SCFM/1000 cubic feet

134 scfm X 150% correction factor = 201 scfm
257 scfm X 150% correction factor = 386 scfm

Parameter Value Comment
Max. Surface Loading Rate (gpd/ft?) 1200 Based on Figure 1, 30 TAC 217.154(c)(1)
Min. Detention Time (hr) 1.8 Based on Figure 1, 30 TAC 217.154(c)(1)
Max. Effluent Weir Loading (gpd/ft) 20,000 Minimum based on 30 TAC 217.129
Req. Surface Area at Peak Flow (ft2) 290 (Ph1)
580 (Ph2)
Design Phase 1 Phase 2
Number of Clarifiers 1 2
Clarifier Diameter (ft) 21 21
Total Surface Area (ft2) 346 693
Total Volume (ft3) 2,944 5,888
Side Depth (ft) 8.5 8.5
Weir Loading Rate per Clarifier (gpd/ft) 3,729 3,729

1. Freeboard of 12 inches is factored in equation

01/16/2024
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Chlorine Contact Basins
Required Contact Time at Peak Flow (Final) 20 mins  Based on 30 TAC 217.281
Req. Basin Volume at Peak Flow (ft3) 483 (Ph1)

928 (Ph2)

Facility design features

A. Emergency Power Requirements
In accordance with 30 TAC § 217.36 and due to the number and duration of power outages
that have occurred in the past, the treatment facility must incorporation an on-site
automatically starting generator capable of continuously operating all critical wastewater
treatment system units. The fuel tank must be sized for a run time greater than the longest
power outage in the power records. This generator will provide sufficient power for the
following units:

Influent Lift Station

Aeration Blowers

Final Clarifier Sludge Scrapers

Return Activated Sludge Pump
Chlorination System

Effluent Metering Station

Lighting Panels and Control Equipment

N AW

An automatic transfer switch will be included to transfer electrical loads to the generator
during an outage. In accordance with 30 TAC § 217.37, the disinfection system will
automatically restart during a power outage and upon transfer back to the main power
source.

B. Alarm Features
The facility will be equipped with a Supervisory Control and Data Acquisition (SCADA)
system to monitor the operation of all critical treatment units. The control room will include
a computer with graphic display of the treatment units that will indicate status and alarm
conditions. The computer system will include an autodialer to alert facility personnel of the
following conditions:

Power Outage

Influent Lift Station Wet Well High Level
Bar Screen Channel High Level

Final Clarifier Torque Overload
Equipment Failure

Chlorine Leak Detection

oW

The autodialer will store prerecorded messages concerning each alarm condition and the
procedure to be followed will call up to 8 different phone numbers until the alarm
condition and acknowledged. The influent lift station and final clarifiers will also be
equipped with local alarm lights for high level and high torque respectively.

01/16/2024
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C. Overflow prevention
The following design features will be used to prevent the overflow of wastewater from
treatment units.

1. Based on 5 years of historical flow data, the facility design includes a peaking
factor of 3.5 to insure adequate hydraulic capacity.

2. The influent lift station will be designed with the capacity to pump peak flow
with the largest single pump out of service.

3. The facility hydraulic design, including piping, channels, weirs, troughs and
other features, will be sized to allow the 2-hour peak flow to pass through the
facility without exceeding minimum freeboard requirements with any single
treatment unit out of service.

01/16/2024
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| %—=¢", Windrose Plot for [TKI] MC KINNEY
IEMY Obs Between: 10 Feb 1997 10:53 AM - 21 Oct 2024 03:53 AM America/Chicago

N

summary
Obs Used: 229414
Obs Without Wind: 7646

Avg Speed: 8.3 mph

Calm values are < 2.0 mph
Bar Convention: Meteorology
Flow arrows relative to plot center.

Generated: 21 Oct 2024 .
Wind Speed [mph]
H C-49 e 5-6.9 7-9.9 10-14.9 mm 15-199 mmm 20+
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Sewage Sludge Solids Management Plan

(Phase 1)

Influent Design Flow = 0.065000 MGD

Influent BOD Concentration = 325 mg/L
Aeration Basin Average MLSS: 3,000 mg/L

Table 1 - Sludge Production

Solids Generated 100% flow | 75% flow 50% flow 25% flow
Pounds Influent BODs5 per day 165.30 123.98 82.65 41.33
Pounds of pressed and stabili'zed 49.59 37.19 18.60 4.65
dry sludge produced per day*

Gallons of wet sludge produced** 297.30 222.98 111.49 27.87

*Assuming 0.3 Ibs of dry sludge produced per pound of BOD5 removed.

** Assuming 2.0% solids.

Sludge will be wasted from the RAS flow stream to a stabilization tank. Sludge solids will be
stabilized with a lime slurry concentration at 15%. Sludge solids will be pressed in a volute

SCrew press.

Table 2 - Sludge Removal Schedule

Removal Schedule (days)

100% flow

75% flow

50% flow

25% flow

Days between Sludge Removal

7

10

21

85

Leachate slurry from the volute screw press will be returned to the headworks for treatment.
The pressed sludge, with a consistency between 75 — 85% will be transported by registered

hauler.




Sewage Sludge Solids Management Plan

(Phase 2)

Influent Design Flow = 0.125000 MGD

Influent BOD Concentration = 325 mg/L
Aeration Basin Average MLSS: 3,000 mg/L

Table 1 - Sludge Production

Solids Generated 100% flow | 75% flow 50% flow 25% flow
Pounds Influent BODs5 per day 317.89 238.41 158.94 79.47
Pounds of pressed and stabili'zed 95.37 71.52 35.76 8.94
dry sludge produced per day*

Gallons of wet sludge produced** 571.74 428.80 214.40 53.60

*Assuming 0.3 Ibs of dry sludge produced per pound of BOD5 removed.

** Assuming 2.0% solids.

Sludge will be wasted from the RAS flow stream to a stabilization tank. Sludge solids will be
stabilized with a lime slurry concentration at 15%. Sludge solids will be pressed in a volute

SCrew press.

Table 2 - Sludge Removal Schedule

Removal Schedule (days)

100% flow

75% flow

50% flow

25% flow

Days between Sludge Removal

7

10

21

85

Leachate slurry from the volute screw press will be returned to the headworks for treatment.
The pressed sludge, with a consistency between 75 — 85% will be transported by registered

hauler.
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Melissa 413 LLC and Tommy Doak Robbins TPDES Permit No. WQ0016817001

Page 2 and 2a of this permit. A copy of the summary transmittal letter shall be available at
the plant site for inspection by authorized representatives of the TCEQ.

7. Reporting requirements according to 30 TAC §§ 319.1-319.11 and any additional effluent
reporting requirements contained in this permit are suspended from the effective date of the
permit until plant startup or discharge from the facility described by this permit, whichever
occurs first. The permittee shall provide written notice to the TCEQ Regional Office (MC
Region 4) and the Applications Review and Processing Team (MC 148) of the Water Quality
Division in writing at least forty-five days prior to plant startup or anticipated discharge,
whichever occurs first, and prior to completion of each additional phase on Notification of
Completion Form 20007.
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