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40 CFR Part 403.5(c)(1-4) 
 



4 Different Ways to Say 
Basically the Same Thing: 

 General prohibitions.  

 A User may not introduce into a POTW any pollutant which 
causes Pass Through or Interference. 

 Specific Prohibitions  

 In addition... 

 Categorical Standards  

 In addition... 

 Local Limits  

 Each POTW shall develop and enforce specific limits to 
implement the General and Specific Prohibitions. 



How are local limits developed? 

1. Compile a list of Pollutants of Concern (POC) 

• What pollutant limits are in your UPDES permit? 



Sample the 
influent 

 
Any pollutant in influent 
>0.01 mg/L as a starting 
point. 
 
That list included: 



Heavy Metals 
• Aluminum  

• Antimony  

• Arsenic 

• Cadmium  

• Chromium  

• Copper  

• Iron  

• Lead 

 

• Mercury 

• Molybdenum 

• Nickel 

• Selenium 

• Silver 

• Zinc  

 

• Cyanide 

 



• Volatile organics 

• 1,1,1-trichloroethane, methylene choride, 
chloroform, etc. 

• Semi-volatile organics 

• Phenolic compounds, etc. 

• Polychlorinated biphenyls (PCBs) and 
pesticides 

• 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) 

 

Organics 



In original calculations: 

MAHL for phenol: 113,979 lbs/day 

for xylene: 195,555 lbs/day 

for 1,1,1-trichloroethane: 348,646 lbs/day 



Pollutants of Concern 

 Must have reasonable criteria from which 
to develop an enforceable limit 

 UPDES permit limits for effluent 



Pollutants of Concern 
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 UPDES permit limits for effluent 

 UPDES permit limits for biosolids 



Pollutants of Concern 

 Must have reasonable criteria from which 
to develop an enforceable limit 

 UPDES permit limits for effluent 

 UPDES permit limits for biosolids 

 Worker health and safety 



Pollutants of Concern 

 Must have criteria from which to develop 
an enforceable limit 

 UPDES permit limits for effluent 

 UPDES permit limits for biosolids 

 Worker health and safety 

 Etc. 



“It has been determined that this discharge will not cause a 
violation of water quality standards (Utah Water Quality 
Standards R317-2, Utah Administrative Code) in downstream 
receiving waters. Therefore, a wasteload allocation based 
upon water quality numeric criteria is not required.” 



40 CFR Part 503, Table 3 metals 
for biosolids 



Table 1 

Pollutant 
Ceiling concentration, 

mg/kg 

Arsenic 75 

Cadmium 85 

Copper 4300 

Lead 840 

Mercury 57 

Molybdenum 75 

Nickel 420 

Selenium 100 

Zinc 7500 

Pollutant 
Monthly average 

concentration, mg/kg 

Arsenic 41 

Cadmium 39 

Copper 1500 

Lead 300 

Mercury 17 

Nickel 420 

Selenium 100 

Zinc 2800 

 Table 3 



Above Table 1=  

 

 

 

Between Table 1 & Table 3= 

 

 

 

Below Table 3= 



Most Exposed Individual (MEI) 

 



Most Exposed Individual: 

• Produced and consumed 100% of his or her own 
food for 70 years in a home garden amended 
with biosolids. 

• The food grown had the highest plant uptake 
rate for the 70-year period for each pollutant. 

• Was at the age, sex, and physiological state for 
maximum absorption. 

– Was simultaneously male and female, pregnant, an 
infant, and a teen-age male. 



Highly Exposed Individual (HEI) 

 



Highly Exposed Individual: 

• Produced and consumed up to 59% of his or her 
own food in a biosolids-amended garden for 70 
years. 

• Consumed food grown in biosolids-amended soil 
that contained the maximum cumulative 
permitted application of each pollutant. 

• Food grown in the biosolids-amended garden 
had plant uptake rates determined by relevant 
data from field studies. 



Table 1 

Pollutant 
Ceiling concentration, 

mg/kg 

Arsenic 75 

Cadmium 85 

Copper 4300 

Lead 840 

Mercury 57 

Molybdenum 75 

Nickel 420 

Selenium 100 

Zinc 7500 

Pollutant 
Monthly average 

concentration, mg/kg 

Arsenic 41 

Cadmium 39 

Copper 1500 

Lead 300 

Mercury 17 

Nickel 420 

Selenium 100 

Zinc 2800 

 Table 3 

40 CFR 503 



Mineral/metal biosolids vitamin 

Boron         <67            100  

Calcium    67,667   133,330  

Chromium           58          100  

Copper         743       1,330  

Magnesium      7,167     66,670  

Molybdenum           18            50  

Nickel           27             3  

Phosphorus    20,000     32,000  

Potassium      2,517     53,330  

Selenium             8            13  

Zinc         858     10,000  

Concentration, mg/kg 



NDSD Pollutants of Concern: 

• Arsenic  

• Cadmium 

• Copper 

• Lead 

• Mercury 

• Molybdenum 

• Nickel 

• Selenium 

• Zinc 

 



NDSD Pollutants of Concern: 

• Arsenic  

• Cadmium 

• Copper 

• Lead 

• Mercury 

• Molybdenum 

• Nickel 

• Selenium 

• Zinc 

 



How are local limits developed? 

2. Calculate a Maximum Allowable Headworks 
Load (MAHL) for each POC 

– Reduce that load by 15% for Safety (required) 

– Reduce it by 10% for Growth (required) 



Table 1 

Pollutant 
Ceiling concentration, 

mg/kg 

Arsenic 75 

Cadmium 85 

Copper 4300 

Lead 840 

Mercury 57 

Molybdenum 75 

Nickel 420 

Selenium 100 

Zinc 7500 

Pollutant 
Monthly average 

concentration, mg/kg 

Arsenic 41 

Cadmium 39 

Copper 1500 

Lead 300 

Mercury 17 

Nickel 420 

Selenium 100 

Zinc 2800 

 Table 3 



Removal Efficiency 

Cadmium 54%
CERCLA Treatability Manual 14%
Local Limits Development Manual 68%
Report to Congress 70%
Region VIII Average 54%
Determined by Testing 54% 2007 average of six samples



MAHL Calculation 

40 CFR 503 Table 3 for Cadmium 

Cadmium Removal Efficiency 

Biosolids flow, lbs/day 

39 mg/kg 

54% 

15,108 lbs/day 

Calculation: (15,108/1,000,000*39)/0.54 =  1.09 lbs/day 
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40 CFR 503 Table 3 for Cadmium 

Cadmium Removal Efficiency 

Biosolids flow, lbs/day 

39 mg/kg 

54% 
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MAHL Calculation 

40 CFR 503 Table 3 for Cadmium 

Cadmium Removal Efficiency 

Biosolids flow, lbs/day 

39 mg/kg 

54% 

15,108 lbs/day 

Calculation: 
15,108 lbs   

1.09 lbs/day 
day  

Million  

39 mg 

0.54  

Million mg  
X = 



Maximum 
Allowable 
Headworks 
Load (MAHL) 

Maximum 
Allowable 

Industrial Load 
(MAIL) 

Domestic / 
Commercial 

Reserved for 
growth and 

safety 

1.09 lbs/day Cadmium 

0

0.2

0.4

0.6

0.8

1

0.270 
0.785 

+0.035 

1.090 

0.27 lbs/day 

0.785 lbs/day 

0.035 lbs/day 



How are local limits developed? 

3. Calculate a Maximum Allowable Industrial Load 

  

4. Allocate to industrial users 



Maximum 
Allowable 
Headworks 
Load (MAHL) 

Maximum 
Allowable 

Industrial Load 
(MAIL) 

Domestic / 
Commercial 

Reserved for 
growth and 

safety 

1.09 lbs/day Cadmium 

0

0.2

0.4

0.6

0.8

1

0.270 
0.785 

+0.035 

1.090 

0.27 lbs/day 

0.785 lbs/day 

0.035 lbs/day 



MAIL: 0.785 lbs/day 

Total Affected IU flow: 
0.2544 MGD 

0.785 lbs/day 
(0.2544 MGD*8.34 lbs/gal) 

= 0.37 mg/L 

Local Limit: 0.37 mg/L 
(Monthly Average) 

254,400 gpd 

Uniform Allocation 

433 limit for cadmium is 0.07 mg/L 



One more step 

• The most stringent limit of the local limit 
or categorical standard applies. 



(220,000 gpd) 

0.679 lbs/day 

(25,000 gpd) 

0.077 lbs/day 

(9,500 gpd) 

0.029 lbs/day 

0.029 lbs/day 
0.077 lbs/day 

+0.679 lbs/day 
0.785 lbs/day 

Mass 
Allocation 



Uniform Concentration 

Pros Cons 

• Flow “snapshot” up front 

• No regular calculations 

required 

• Same limit for each IU 

• IU could meet limit by 

diluting 



Mass Allocation 

Pros Cons 

• Dilution doesn’t 

matter 

• Requires flow data when 

sampling 

• Requires regular calculations 

• Different limit for each IU 



Allocate 
equitably 


