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Explanation of 2004 HASL Worksheet Modifications and Effects on HWA

Two new HASL Worksheet templates have been made available on the Pretreatment Unit’s Webpage.  The first one is a new HASL worksheet for POTWs that land apply sludge that replaces the previous HASL.  It includes fours changes described below that are aimed at better protecting the quality of sludge generated at POTWs with a Pretreatment Program.  The second new HASL is an adaptation of the new land application HASL for POTWs that must meet the stricter limits for composting sludge.  

1. Elimination of the Annual Sludge Loading Rate Limits Criteria:  These criteria do not apply to municipal land application and so they have been removed from the worksheet.

2. Addition of a box to include the POTWs Sludge Permit number:  With this information the applicable sludge information can be more easily referenced.

3. Use of the Maximum Sludge Concentrations:  In the section of the worksheet that compares the POTW’s current sludge concentration data to the applicable sludge-ceiling limit, the maximum sludge concentration is now entered instead of the average sludge concentration.  Since the sludge ceiling concentration limit cannot be surpassed at any time for a batch of sludge to be land applied, the maximum concentration observed is a more appropriate value to review.  If a POTW feels that a specific batch is unrepresentative due to a one-time event, a discussion explaining why these values should not be used must be included in the HWA submission, and the next highest values should be entered into the worksheet.

4. Addition of a column that calculates MAHL based on the sludge ceiling concentration:  In the past versions of the HASL worksheet, a new sludge MAHL was only calculated by the HASL if the historic sludge concentrations entered exceeded the ceiling concentration limit.  As long as the HASL worksheet showed that the current sludge does not cause violations, the Control Authority could remove the sludge allowable load from the main HWA spreadsheet and use the next most restrictive criteria (pass through or inhibition).  This does not necessarily protect the quality of the sludge.  The worksheet has been modified so a sludge MAHL to protect the quality of sludge is calculated in the HASL for each parameter.  This value must replace the values calculated in the main HWA spreadsheet for any parameter that shows over allocation based on the HWA sludge criteria calculations.  An example showing the reasoning behind this modification and the calculations used is shown on the following pages.  

It is important to point out that the HASL worksheet was developed for use as tool to address the situations only when there was a problem with the sludge allowable loads calculated in the main HWA spreadsheet.  Some Control Authorities had MAHLs from the main HWA spreadsheet based on sludge that showed over allocation, but the current sludge data showed that there was not a problem.  The original HASL worksheet was developed in 1994 so that if this situation occurred, the POTW could show that the sludge disposal system was operating within the permit limits, and that the calculated MAHL in the HWA could be adjusted to use the next most restrictive criteria.  The new HASL worksheets remain a tool for addressing this problem, and can only be used when the HWA calculations for the sludge criteria in the main HWA spreadsheet show unexplained over allocation and are unrepresentative of the actual conditions at the POTW.

Sludge Loading Criteria Example

While performing a HWA, a POTW finds that they have over allocation for Nickel and Arsenic that does not seem to make sense.  The MAHL, based on sludge criteria, exceeds the current influent load, implying there should be sludge violations, yet no sludge violations have been shown. 

HWA results before HASL is performed.

	Pollutant
	Stream Standard

Loading

 (lbs/day)
	AS/Nit/TF Inhibition Loading

 (lbs/day)
	Cumulative Sludge Loading (lbs/day)
	Sludge Ceiling Loading

 (lbs/day)
	MAHL (Lbs/day)

	Arsenic
	60.47
	7.76
	4.00
	1.25
	1.25

	Nickel
	100.92
	19.41
	44.55
	7.52
	7.52


The original HASL worksheet could be filled in to check if there are any problems with the current sludge.  IF the HASL worksheet shows that the current sludge is in good shape, the MAHL for sludge quality calculated by the main HWA spreadsheet is dropped from the HWA and the next most stringent MAHL (pass through or inhibition) is used.  For our example, the results of a successfully completed HASL worksheet would result in the following:

HWA results after HASL is performed.

	Pollutant
	Stream Standard Loading

 (lbs/day)
	AS/Nit/TF Inhibition Loading

 (lbs/day)
	Cumulative Sludge Loading (lbs/day)
	Sludge Ceiling Loading

 (lbs/day)
	MAHL (Lbs/day)

	Arsenic
	60.47
	7.76
	 Removed
	 Removed
	7.76

	Nickel
	100.92
	19.41
	 Removed
	 Removed
	19.41


However, this leaves the potential for problems.  The HASL worksheet shows that there have not been any problems in the present, but simply removing the allowable loads based on sludge criteria and only using the next most restrictive criteria (pass through or inhibition) does not guarantee that the next most stringent MAHL will protect the quality of the sludge in the future.  

There is a solution.  Since we already assume that removal efficiencies remain constant as influent concentrations or flows change and we also have calculated the % of the sludge ceiling concentration limit found in the sludge, why not use these values to calculate a MAHL that will still protect the quality of the sludge?  The results of this calculation are shown in the following table.  

MAHL Calculation based on HASL

	Pollutant
	Sludge Ceiling (lbs/day)
	Percentage of Ceiling Concentration Limit (From HASL worksheet)
	Actual Influent (lbs/day)
	MAHL (Lbs/day)

	Arsenic
	1.25
	6.9  %
	0.47
	6.81

	Nickel
	7.52
	12.1  %
	1.71
	14.13


Where:
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This is very similar to the “non-conservative” Anaerobic Digester Inhibition Allowable Load Calculation that is already used for Ammonia.  The assumption is that since it is known that the current sludge is not causing a problem and it is known how much more concentrated the sludge can get before a problem is likely to occur, than we can scale up the influent proportionally to estimate an MAHL.  Again, this assumes that the removal rates stay constant with changes in influent concentrations. 

This results in a HWA Table as follows:

HWA Results Using the HASL Worksheet Sludge Ceiling Criteria
	Pollutant
	Stream Standard

Loading (lbs/day)
	AS/Nit/TF Inhibition Loading (lbs/day)
	Cumulative Sludge Loading (lbs/day)
	HASL Sludge Ceiling Loading

 (lbs/day)
	MAHL (Lbs/day)

	Arsenic
	60.47
	7.76
	 Removed
	6.81
	6.81

	Nickel
	100.92
	19.41
	 Removed
	14.13
	14.13


Using this example it can be seen that the new 2004 HASL worksheet continues to allow for the Control Authority to adjust the MAHL calculated in the main HWA spreadsheet when that value causes over allocation and is based on the sludge criteria.  But, the new 2004 HASL calculates a new MAHL based on the sludge criteria to be used in the HWA, instead of simply allowing for the sludge criteria to be removed.  Properly using the HASL Worksheet along with the HWA will better protect the POTW from Sludge Permit limits violations.
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