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Design and Permitting Objectives
]ċŔŰĲǃќƚШ9ŸŰĦƖĲƣĲШÂƖŸĬƨĦƣƚЯШfŰĦЮ

Design Objective
ÅDesign a wastewater collection and 

treatment system that will work like 
a champ!

Permitting Objective
ÅSecure Louisiana approval of that 

design.



Design and Permitting Process
]ċŔŰĲǃќƚШ9ŸŰĦƖĲƣĲШÂƖŸĬƨĦƣƚЯШfŰĦЮ

ÅDetermine Design Flow Rate and Organic 
Loading
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ÅDetermine Design Flow Rate and Organic 
Loading

ÅDevelop Preliminary Design
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ÅDetermine Design Flow Rate and Organic 
Loading

ÅDevelop Preliminary Design

ÅDesign Calculations
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ÅDetermine Design Flow Rate and Organic 
Loading

ÅDevelop Preliminary Design

ÅDesign Calculations

ÅPermit Application Online Submittal
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ÅDetermine Design Flow Rate and Organic 
Loading

ÅDevelop Preliminary Design

ÅDesign Calculations

ÅPermit Application Online Submittal

ÅSubmittal of Supporting Documentation



Design and Permitting Process
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ÅDetermine Design Flow Rate and Organic 
Loading

ÅDevelop Preliminary Design

ÅDesign Calculations

ÅPermit Application Online Submittal

ÅSubmittal of Supporting Documentation

ÅAgency Comments / Submit Responses



Design and Permitting Process
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ÅDetermine Design Flow Rate and Organic 
Loading

ÅDevelop Preliminary Design

ÅDesign Calculations

ÅPermit Application Online Submittal

ÅSubmittal of Supporting Documentation

ÅAgency Comments / Submit Responses

ÅPermit Approval!



Design Process
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ÅDetermine Design Flow Rates

ÅDevelopment of Preliminary Design
ÅEquipment Sizes

ÅDesign Drawings

ÅDesign Calculations
ÅEquipment Sizing Design Basis

ÅClear Documentation for Regulatory 
Agency Review



Design Process
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Determine Design Flow Rates
ÅBased on Louisiana Department of 

Health (LDH) Regulations

ÅAverage Daily Flow (ADF)
ÅGallons per Day (gpd)

ÅSelect an Appropriate Peaking Factor

ÅPeak Hourly Flow (PHF)
ÅGallons per minute (gpm)



Design Process
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Development of Preliminary Design
ÅPreliminary Design Drawings

ÅBiological Treatment is Based on 
Either Flow or Organic Loading 
(Whichever is More Limiting)

ÅLift Station Storage Volume and 
Pump Size are Selected Based on 
LDH Regulatory Requirements
ÅMaximum allowable retention time

ÅMinimum allowable pump run times 



Design Process
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Design Calculations
ÅMicrosoft Excel platform
ÅBiological treatment aeration tank 

design is based on:
ÅHydraulic retention time (HRT)
Å24 Hours minimum HRT

ÅVolumetric organic loading rate
Å1,000 cubic feet aerated treatment tank 

volume for every 12.5 lb/day (as BOD5) 
of influent organic loading

ÅClarifier design is based on published 
upflow and solids loading rates



Permitting Process
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Permit Application Submittal
Å Initial submittal to Louisiana 

Department of Health (LDH)
Å Online LDH platform

ÅLDH engineering review

ÅLDH review comments
Å Requests for additional design information

Å Requests for clarification

ÅResponses to LDH comments

ÅAdditional LDH review

ÅPermit Approval
Å Permit to construct

Å Permit to Operate



Permitting Process
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Initial Application Submittal
Online Submittal Portal
ÅLouisiana Department of Health 

(LDH)
ÅEngineering Services Plan Review

Åwww.la.egov.com/ ldh/ plansreview/

ÅUser Account
Å  Used by Project Engineer to submit 

projects for LDH review

ÅLDH will not begin review until the 
permit application has been 
submitted through the online 
platform



Permitting Process
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Initial Application Submittal

ÅOnline Project Dashboard
ÅPending Projects

ÅSubmitted Projects
ÅApproved Projects

ÅInactive Projects

ÅCancelled Projects



Permitting Process
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Online Submittal Portal Forms
ÅPermit Application Form

ÅEngineering Review Forms
ÅSewer Collection

ÅLift Stations

ÅExtended Aeration Sewage Treatment 
Facility

ÅOther engineering review forms
ÅSwimming Pools

ÅDrinking Water Revolving Loan Fund 
(DWRLF) projects



Online Submittal Portal Forms
ÅMust be Completed Online
ÅHelpful Hint:  An already completed draft 

hardcopy makes online entry of project 
specifics go quickly.

ÅTimely entry of data to the online portal 
avoids getting timed out and having to start 
over from scratch

ÅDŀƛƴŜȅΩǎ Excel-based design calculations 
automatically populate a worksheet 
formatted to look like the LDH online 
form.
ÅData entry is easier and avoids errors!

Permitting Process
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]ċŔŰĲǃќƚШ9ŸŰĦƖĲƣĲШÂƖŸĬƨĦƣƚЯШfŰĦЮ

Permit Application
ÅApplicant Name and Contact Information

ÅProject Location

ÅLDH Engineering Region

ÅNew or Existing System

ÅBrief Description of Project



Lift Station Engineering Review Form
ÅBrief description of project

ÅPump type / capacity

ÅWet well geometry
ÅDetention time (30 minutes maximum)

ÅPump cycle time (2 minutes minimum)

ÅInfluent invert elevation

ÅLift station sump invert elevation

ÅMaterials of construction

ÅForce main size
ÅFlow velocity (2 feet/second minimum)

ÅDiameter / material

ÅStandard Dimension Ration (SDR)

Permitting Process
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Extended Aeration Treatment System 
Engineering Review Form
ÅBrief description of project

ÅDesign Average Flow Rate

Å5-day BOD loading rate (pounds/day)

ÅDesign basis

ÅEffluent discharge permit limits

ÅAeration tank volume / retention time

ÅVolumetric BOD loading rate
Å12.5 lb/day per 1,000 CF aeration volume

Permitting Process
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Extended Aeration Treatment System 
Engineering Review Form
ÅClarifier volume / surface loading rate
Å1,000 gpd / SF @ PHF (maximum)

ÅClarifier weir loading
ÅCƻǊ tIC Җ м aD5Υ
Å20,000 gpd / LF @ PHF

ÅFor PHF > 1 MGD:
Å30,000 gpd / LF @ PHF

ÅName of LDH-certified operator

ÅNumber of blowers (2 minimum)
ÅBlower capacity (SCFM)

Å/ƘƭƻǊƛƴŀǘƛƻƴ όҗмр ƳƛƴǳǘŜǎ Ϫ tICύ

Permitting Process
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Permitting Process
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LDH Engineering Regions
ÅRegion 1 - New Orleans

ÅRegion 2 - Baton Rouge

ÅRegion 3 - Thibodaux

ÅRegion 4 - Lafayette

ÅRegion 5 - Lake Charles

ÅRegion 6 - Alexandria

ÅRegion 7 - Shreveport

ÅRegion 8 - Monroe

ÅRegion 9 - Hammond

Map Source:  https:// ldh.la.gov/assets/oph/Center-EH/engineering/Engineering_Map.pdf



Design Process
]ċŔŰĲǃќƚШ9ŸŰĦƖĲƣĲШÂƖŸĬƨĦƣƚЯШfŰĦЮ

Design Flow and Organic Loading 

ÅDetermined using LDH regulations
ÅLAC 51:XIII.1501.A, Table 1

Å50 wastewater generating facility types

ÅProvides wastewater generation 
multiplier factors
ÅDaily Average Flow (gpd) per design unit

ÅDaily Average BOD5 (lb/day) per design unit



Design Process
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Design Flow and Organic Loading 

ÅFerrara Fire Apparatus:
250 Employees:
Å250 employees
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Design Flow and Organic Loading 

ÅFerrara Fire Apparatus:
250 Employees:
Å250  x 20 gpd/unit: 5,000 gpd
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Design Flow and Organic Loading 

ÅFerrara Fire Apparatus:
250 Employees:
Å250  x 20 gpd/unit: 5,000 gpd

Å250 x 0.051 lb/day BOD5 per unit: 12.75 lb/day BOD5



Design Process
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Existing Conditions

ÅOutfall 102 to Pond
ÅDecommissioned existing WWTP

Å500 gpd

ÅOutfall 101 to Pond
ÅDecommissioned existing WWTP

Å4,000 gpd average daily flow (ADF)

ÅOutfall 003 to Offsite
ÅExisting WWTP remained

Å500 gpd

ÅOutfall 001 from Pond to offsite
Å4,500 gpd



Design Process
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Proposed Upgrades

ÅExisting Influent Lift Station Upgrade
ÅbŜǿ пул ŦŜŜǘ ƻŦ нέ ŦƻǊŎŜ Ƴŀƛƴ

Å5,000 gpd ADF / 24,000 gpd peak hourly flow (PHF)

ÅNew Influent Lift Station
ÅbŜǿ рнн ŦŜŜǘ ƻŦ нέ ŦƻǊŎŜ Ƴŀƛƴ ǘƻ ƴŜǿ ²²¢t

Å6,000 gpd ADF / 56,000 gpd PHF

ÅOutfall 101 to Pond
ÅNew WWTP and new effluent lift station

Åопл ŦŜŜǘ ƻŦ оέ ŦƻǊŎŜ Ƴŀƛƴ ǘƻ ǇƻƴŘ

Å11,000 gpd ADF / 44,000 gpd PHF



Lift Station Calculations
ÅHead loss in force main as a function of flow is determined using the Hazen-Williams frictional loss formulae for pipe walls and fittings.



Lift Station Calculations
ÅCalculations generate design parameters for lift station geometry and validate that selected pump/force main parameters are LDH-compliant.



Lift Station Calculations
ÅForce main head loss as total dynamic head (TDH) is calculated for various flow rates expressed as percentages of average daily flow.



Lift Station Calculations
ÅForce main head loss as total dynamic head (TDH) is calculated for various flow rates expressed as percentages of peak hourly flow.



Lift Station Calculations
cĲċĬШũŸƚƚШŔŰШŉŸƖĦĲШůċŔŰШċƚШċШŉƨŰĦƣŔŸŰШŸŉШŉũŸƽШŔƚШƓũŸƣƣĲĬШƽŔƣőШƣőĲШůċŰƨŉċĦƣƨƖĲƖќƚШƓƨůƓШĦƨƖƻĲШŉŸƖШƣőƖĲĲШƓŔƓĲШƖŸƨŊőŰĲƚƚШĦŸĲŉŉŔĦŔents
ÅC = 100 (Old/Rough Pipe and Fittings)
ÅC = 110 (Mid-Life/Not-So-Rough Pipe and Fittings)
ÅC = 150 (New/Smooth Pipe and Fittings)



Lift Station Calculations
cĲċĬШũŸƚƚШŔŰШŉŸƖĦĲШůċŔŰШċƚШċШŉƨŰĦƣŔŸŰШŸŉШŉũŸƽШŔƚШƓũŸƣƣĲĬШƽŔƣőШƣőĲШůċŰƨŉċĦƣƨƖĲƖќƚШƓƨůƓШĦƨƖƻĲШŉŸƖШƣőƖĲĲШƓŔƓĲШƖŸƨŊőŰĲƚƚШĦŸĲŉŉŔĦŔents
ÅC = 100 (Old/Rough Pipe and Fittings)
ÅC = 110 (Mid-Life/Not-So-Rough Pipe and Fittings)
ÅC = 150 (New/Smooth Pipe and Fittings)



Lift Station Calculations
cĲċĬШũŸƚƚШŔŰШŉŸƖĦĲШůċŔŰШċƚШċШŉƨŰĦƣŔŸŰШŸŉШŉũŸƽШŔƚШƓũŸƣƣĲĬШƽŔƣőШƣőĲШůċŰƨŉċĦƣƨƖĲƖќƚШƓƨůƓШĦƨƖƻĲШŉŸƖШƣőƖĲĲШƓŔƓĲШƖŸƨŊőŰĲƚƚШĦŸĲŉŉŔĦŔents
ÅC = 100 (Old/Rough Pipe and Fittings)
ÅC = 110 (Mid-Life/Not-So-Rough Pipe and Fittings)
ÅC = 150 (New/Smooth Pipe and Fittings)



Lift Station Calculations
Calculations generate design parameters for lift station geometry and validate that selected pump/force main parameters are LDH-compliant.


