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	Sludge Drying Beds Review Checklist
NPDES/SDS Permit Program
National Pollutant Discharge Elimination System (NPDES)/
State Disposal System (SDS)
Doc Type: Plan/Specification Review Summary


Purpose:  This checklist is intended for use by design engineers, to assist Minnesota Pollution Control Agency (MPCA) review engineers in the efficient review of planning and design documents. The information requested is the minimum technical data necessary for MPCA staff to review proposed designs and to determine whether there is reasonable assurance that the treatment system, when constructed, will comply with permit conditions, regulations, and criteria of the MPCA.
Instructions: The information in this checklist is based on the Recommended Standards for Wastewater Facilities published by the Great Lakes Upper Mississippi River Board of State and Provincial Public Health and Environmental Managers (Ten State Standards) 2026 Edition, other accepted engineering references, and MPCA recommendations. Specific references, other than Ten State Standards, are listed where appropriate. The checklist is organized according to the numbering sequence found in Ten State Standards to allow for ease in locating the entire content and text of the recommendations.
The checklist is designed so that a “yes” answer indicates compliance with Ten State Standards et al.
A “no” answer indicates a deviation from Ten State Standards et al. Answering “no” to any question will require justification that can be provided at the end of the checklist and possibly supporting information, from wastewater treatment plant operational data, to demonstrate how the intent of the recommendation will be met. Additional information may be requested based on site specific conditions.
A “N/A” answer means not applicable because the equipment associated with the question is not included in the design.
Wastewater Treatment Facility information 
	Date (mm/dd/yyyy):
	     
	MPCA Project No: 
	[bookmark: Text119]     

	Title of project:
	     


Permittee information
	Facility name:
	     

	Contact name and title:
	     
	NPDES/SDS Permit No:
	MN 
	     

	Email:
	     
	Phone number:
	     


Design Engineer information
	Contact name:
	[bookmark: Text120]     
	Contact phone number:
	     

	Email:
	     
	
	


Phase:		|_| Planning Phase	|_| Design Phase
Type of sludge:	|_| Primary	|_| Secondary	|_| Waste Activated	|_| Combination
Influent Characteristics
	Solids concentration:
	[bookmark: Text113]     
	%

	Sludge flow per day:
	[bookmark: Text114]     
	gallons per day


88.2 Sludge Drying Beds
(Only use a “NA” answer if the equipment associated with the question is not included in the design.)
	Processes to Significantly Reduce Pathogens (PSRP)
	Yes
	No
	N/A

	Will PSRP be met by draining/drying the sludge for a minimum of three months when ambient daily temperatures are above 0oC (32oF) during two of the three months?  (U.S. EPA January 2023)
	|_|
	|_|
	|_|

	Vector Attraction Reduction
	Yes
	No
	N/A

	Will vector attraction reduction be met by reducing the mass of volatile solids by a minimum of 38%?
(U.S. EPA January 2023)
	|_|
	|_|
	|_|

	Design Recommendations
	
	
	

	[bookmark: Text129]Number of beds (2 minimum):        beds
	
	
	

	For percolation type beds, is the design surface area at least 2 ft2/capita? 
	[bookmark: Check12]|_|
	[bookmark: Check11]|_|
	[bookmark: Check10]|_|

	For paved beds, is the design surface area at least 2.5 ft2/capita with a center drainage strip?
	[bookmark: Check13]|_|
	[bookmark: Check14]|_|
	[bookmark: Check15]|_|

	Is the feed pipe a minimum of 17 inches above the bed surface?
	[bookmark: Check16]|_|
	[bookmark: Check17]|_|
	

	Does the feed pipe have a minimum velocity of 2.5 feet/second?
	[bookmark: Check18]|_|
	[bookmark: Check19]|_|
	

	Are distribution boxes in place to divert the sludge to different beds?
	[bookmark: Check22]|_|
	[bookmark: Check23]|_|
	

	Are there provisions in place to flush the lines to prevent freezing?
	[bookmark: Check24]|_|
	[bookmark: Check25]|_|
	

	Are splash plates placed in front of sludge outlets to spread sludge over bed and prevent sand erosion?
	[bookmark: Check26]|_|
	[bookmark: Check27]|_|
	

	[bookmark: _Hlk118968919]88.21 Applicability

	Has consideration been given to the use of a combination of dewatering systems or other means of ultimate sludge use/disposal?
	|_|
	|_|
	|_|

	88.22 Unit Sizing

	Will the design depth of wet sludge drawn to the drying beds be a maximum of 8 inches? 
	|_|
	|_|
	|_|

	Does the total sludge drying bed area calculation consider the following:
· Volume of wet sludge produced by existing and proposed processes;
· Depth of wet sludge drawn to beds (8 inch maximum);
· Total digester volume and other wet sludge storage facilities;
· Degree of sludge thickening provided after digestion;
· The maximum drawing depth of sludge that can be removed from the digester or other sludge storage facility without causing process or structural problems;
· Time required on the bed to produce a removable cake, taking into consideration periods of time during which outside drying of sludge on beds is hindered by weather; and
· Capacities of auxiliary dewatering facilities.
	[bookmark: Check28]|_|
	[bookmark: Check29]|_|
	

	88.23 Percolation Type Bed Components

	88.231 Gravel

	Is the lower course of gravel around the underdrains properly graded?
	|_|
	|_|
	[bookmark: Check66]|_|

	Is the gravel layer at least 12 inches in depth?
	|_|
	|_|
	[bookmark: Check67]|_|

	Does the gravel layer extend at least 6 inches above the underdrains?
	|_|
	|_|
	[bookmark: Check68]|_|

	Are there at least two (2) layers of gravel?
	[bookmark: Check44]|_|
	[bookmark: Check45]|_|
	[bookmark: Check69]|_|

	Does the top layer of at least 3 inches in depth consist of gravel one-eighth (1/8) to one-quarter (1/4) inch in size?
	[bookmark: Check46]|_|
	[bookmark: Check47]|_|
	[bookmark: Check70]|_|

	88.232 Sand

	Does the top course consist of at least 9 to 12 inches of clean, hard, and washed coarse sand?
	|_|
	|_|
	[bookmark: Check71]|_|

	Is the effective particle size of the sand in the range of 0.8 mm to 1.5 mm?
	|_|
	|_|
	[bookmark: Check72]|_|

	Is the finished sand surface level and properly graded?
	|_|
	|_|
	[bookmark: Check73]|_|

	88.233 Underdrains

	Are underdrains at least 4 inches in diameter?
	|_|
	|_|
	

	Are underdrains laid with open joints?
	[bookmark: Check48]|_|
	[bookmark: Check49]|_|
	

	Are underdrains spaced less than 20-feet apart?
	[bookmark: Check50]|_|
	[bookmark: Check51]|_|
	

	Is underdrain slope at least 1%?
	[bookmark: Check52]|_|
	[bookmark: Check53]|_|
	

	88.233 Underdrains
	Yes
	No
	N/A

	Is pipe material of suitable strength and corrosion resistant?
	[bookmark: Check54]|_|
	[bookmark: Check55]|_|
	

	What is the point of discharge for the underdrain system?
	[bookmark: Text128]     

	88.234 Additional Dewatering Provisions

	Has consideration been given to provide a means of decanting the supernatant of sludge placed on the sludge drying beds?
	|_|
	|_|
	

	Will polymer conditioning of the sludge be utilized for more effective decanting of the supernatant?
	[bookmark: Check80]|_|
	[bookmark: Check81]|_|
	

	Is covering provided if sludge is going to be dewatered year-round?
	[bookmark: Check74]|_|
	[bookmark: Check75]|_|
	[bookmark: Check76]|_|

	88.235 Seal

	Is the bottom of the percolation bed sealed in a manner approved by reviewing authority?
	|_|
	|_|
	|_|

	88.24 Walls

	Do walls extend 18 inches above and at least 9 inches below the surface of the sludge drying bed?
	|_|
	|_|
	

	Are outer walls water tight down to the bottom of the bed?
	|_|
	|_|
	

	Do outer walls extend at least 4 inches above the outside grade elevation to prevent soil from washing into the beds?
	[bookmark: Check56]|_|
	[bookmark: Check57]|_|
	


	88.25 Sludge Removal

	Is each sludge bed constructed to be readily and completely accessible to mechanical equipment for cleaning and sand replacement?
	|_|
	|_|
	

	Are concrete runways provided to accommodate mechanical equipment?
	[bookmark: Check58]|_|
	[bookmark: Check59]|_|
	

	Is adequate access to the areas adjacent to the side walls provided?
	[bookmark: Check60]|_|
	[bookmark: Check61]|_|
	

	Are entrance ramps down to the level of the sand bed provided?
	[bookmark: Check62]|_|
	[bookmark: Check63]|_|
	

	Are entrance ramps high enough to eliminate the need for an entrance end wall for the sludge bed?
	[bookmark: Check64]|_|
	[bookmark: Check65]|_|
	

	What is the method of dewatered sludge removal (manual shoveling into wheelbarrow, truck, scraper, front-end loader, etc.)?

	[bookmark: Text130]     



	Justification for all questions answered with a “no”:

	[bookmark: Text121]     

	Additional comments:  
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U.S. EPA (January 2023) Pathogens and Vector Attraction in Sewage Sludge, U.S. EPA Office of Research and Development, Washington, D.C.  (U.S. EPA January 2023)
Acronym definitions
C	Celsius
F	Fahrenheit
ft3	feet cubed
ft3/cap/d	cubic feet per capita per day
ft3/P.E./day	feet cubed per population equivalent per day
lb/P.E./day	pounds per population equivalent per day
lbs VSS/cf/day	pounds of Volatile Suspended Solids per cubic foot per day
PSRP	Processes to Significantly Reduce Pathogens
VSS	Volatile Suspended Solids
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Purpose:    This checklist is intended for use by design engineers, to assist Minnesota Pollution Control Agency (MPCA) review  engineers in the efficient review of planning and design documents. The information requested is the minimum technical data  necessary for M PCA staff to review proposed designs   and   to determine whether there is reasonable assurance that the treatment  system, when constructed, will comply with permit conditions, regulations, and criteria of the MPCA .   Instructions:  The information in this checklist is based on the  Recommended Standards for Wastewater Facilities published  by the Great Lakes Upper Mississippi River Board of State and Provincial Public Health and Environmental Managers  (Ten   State Standards)  2026   Edition,   other accepted engineering references, and MPCA recommendations. Specific references ,  other than Ten State Standards,   are listed where appropriate. The checklist is organized according to the numbering sequence  found in Ten State Standards to allow for ease in locating the entire content and text of the recommendations.   The checklist is designed so that a “ yes ” answer indicates compliance with Ten State Standards et al .   A   “ no ” answer indicates a deviation from Ten State Standards et al. Answering “no” to any question will require justification   that can  be provided at the end of the checklist   and possibly supporting information, from wastewater treatment plant operational data, to  demonstrate how the intent of the recommendation will be met. Additional information may be requested based on site specific  conditions.   A   “ N/A ” answer means not applicable because the equipment associated with the question is not included in the design .   Wastewater Treatment Facility   information    

Date  (mm/dd/yyyy) :             MPCA Project No:               

Title of project:             

Permittee information  

Facility name:             

Contact name and title :             NPDES/SDS Permit No :  MN              

Email:             Phone number:             

Design Engineer information  

Contact name :             Contact phone number:             

Email:               

Phase:       Planning Phase     Design Phase   Type of  sludge :     Primary     Secondary     Waste Activated     Combination   Influent Characteristics  

Solids concentration:             %  

Sludge flow per day:             gallons per day  

8 8 . 2   Sludge Drying Beds   (Only use a “NA” answer if the equipment associated with the question is not included in the design . )  

Processes to Significantly Reduce Pathogens (PSRP)  Yes  No  N/A  

Will PSRP be met by draining/drying the sludge for a minimum of three months when ambient daily  temperatures are above 0 o C (32 o F) during two of the three months?  ( U.S. EPA January 2023)     

