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40  Code  of  Federal  Regula8ons  122.44(d)(ii)  
REASONABLE  POTENTIAL

When determining whether a discharge causes, has 
the reasonable potential to cause, or contributes to 
an in-stream excursion above a narrative or numeric 
criteria within a State water quality standard, the 
permitting authority SHALL use procedures which 
account for existing controls on point and nonpoint 
sources of pollution, the variability of the pollutant or 
pollutant parameter in the effluent …	   2	  



Water  Quality  Model  
Essen8ally,  all  models  are  wrong,  some  however  are  useful.  

George  Box
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THE  SOLUTION  TO  POLUTION  IS  DILUTION

Massachuse>s	  Ti>le	  314	  CMR	  4.03(3)(a)	  For	  rivers	  and	  streams,	  the	  lowest	  flow	  
condiMon	  at	  and	  above	  which	  aquaMc	  life	  criteria	  must	  be	  applied	  is	  the	  lowest	  
mean	  flow	  for	  seven	  consecuMve	  days	  to	  be	  expected	  once	  in	  
ten	  years	  (7Q10)	  
	  
New	  Hampshire	  Standards	  (RSA	  485-‐A:8VI,	  Env-‐Wq	  1705.02),	  available	  diluMon	  
for	  rivers	  and	  streams	  is	  based	  on	  a	  known	  or	  esMmated	  value	  of	  the	  7Q10.	  	  10	  
percent	  of	  the	  assimilaMve	  capacity	  is	  held	  in	  reserve.	  
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dd

Qr C r =   Qd Cd 
Qd = effluent flow in mgd or cfs  
Cd = effluent pollutant concentration in mg/L (median reported value) 
Qr = resultant in-stream flow, after discharge in mgd or cfs  
Cr = downstream pollutant concentration in mg/L (after complete mixing occurs) 	  
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Cr =   Qd Cd   
            Qr 

  

 Qr Cr =   Qd Cd 
               

  

Qd = effluent flow in mgd or cfs  
Cd = effluent pollutant concentration in mg/L (highest reported value) 
Qr = resultant in-stream flow, after discharge in mgd or cfs  
Cr = resultant in-stream pollutant concentration in mg/L (after complete mixing occurs) 	  

What  is  the  downstream  pollutant  concentra8on?
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Not  to  Exceed  State  Fresh  Water  Quality  Criteria  
Example

Metal	  

Total	  Recoverable	  Criteria	  

Acute	  Criteria	  (CMC)	  	  	  	  	  	  (ug/
L)	  

Chronic	  Criteria	  (CCC)	  	  	  	  	  	  	  	  
(ug/L)	  

Aluminum	   750	   87	  
Cadmium*	   0.8 0.13 
Copper*	   5.63 4.08 
Lead*	   23.82 0.93 
Nickel*	   206.93 23.01 
Zinc*	   52.78 52.78 

*	  38	  mg/L	  CaCO3	  instream	  hardness	   7	  
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THE TSD 
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You  have  been  providing  EPA  with  upstream  
pollutant  concentra8on  data  with  your  WET  tests

WET	  Test	  
Dilu,on	  
Waterss	  
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The  WET  Protocol  requires  dilu8on  water  sampling

Upstream	  Metals	  Data	  
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QsCs + QdCd = QrCr where  
 
Qs = stream flow in mgd or cfs above point of discharge 
Cs = background in-stream pollutant concentration in mg/L  
Qd = effluent flow in mgd or cfs  
Cd = effluent pollutant concentration in mg/L  
Qr = resultant in-stream flow, after discharge in mgd or cfs  
Cr = resultant in-stream pollutant concentration in mg/L (after complete mixing occurs) 	  
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Cr =   Qd Cd +  Qs Cs  
             Qr 

  

 Qr Cr =   Qd Cd +  Qs Cs  
               

  

Qs = stream flow in mgd or cfs above point of discharge 
Cs = background in-stream pollutant concentration in mg/L  
Qd = effluent flow in mgd or cfs  
Cd = effluent pollutant concentration in mg/L  
Qr = resultant in-stream flow, after discharge in mgd or cfs  
Cr = resultant in-stream pollutant concentration in mg/L (after complete mixing occurs) 	  

What  is  the  downstream  pollutant  concentra8on?
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Limit                                                                                                                  No  Limit  
Which  is  greater

Downstream	  Receiving	  
Water	  ConcentraMon	  

Surface	  Water	  Quality	  
Criteria	  
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If  the  background  pollutant  concentra8on  is  ≥  the  
Water  Quality  Criteria,  the  criteria  is  your  limit!

The	  cup	  is	  already	  full	  full	  
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NUTRIENTS
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EPA	  is	  Now	  using	  ambient	  or	  up-‐stream	  
background	  concentraMons	  of	  nutrients	  
in	  the	  mass	  balance	  equaMon!	  

There	  may	  be	  no	  TMDL	  



All  we  need  is  330  Samples
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Highest	  Value	  
99th	  PercenMle	  

Effluent	  ConcentraMon	  
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Effluent  Variability
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Lies,  Damn  Lies,  and  Sta8s8cs  Benjamin  Disraeli
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The  Reasonable  Poten8al  Mul8plying  Factor  
RPMF    
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(RMPF)*(Highest	  Effluent	  Concentra,on)	  =	  Cri,cal	  Value	  



Cr =   Qd Cd +  Qs Cs  
             Qr 

  

 Qr Cr =   Qd Cd +  Qs Cs  
               

  

Qs = stream flow in mgd or cfs above point of discharge 
Cs = background in-stream pollutant concentration in mg/L  
Qd = effluent flow in mgd or cfs  
Cd = highest effluent pollutant concentration in mg/L * RPMF = CRITICAL VALUE 
Qr = resultant in-stream flow, after discharge in mgd or cfs  
Cr = resultant in-stream pollutant concentration in mg/L (after complete mixing occurs) 	  

What  is  the  downstream  pollutant  concentra8on?
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Limit                                                                                                                  No  Limit  
Which  is  greater

Downstream	  Receiving	  
Water	  ConcentraMon	  

Surface	  Water	  Quality	  
Criteria	  

22	  



23	  

Desirable	   Why	  
Lots	  of	  diluMon	  	  >25:1	   Less	  reasonable	  potenMal/limit	  

High	  hardness	  concentraMon	   Higher	  metals	  criteria	  

Low	  background	  pollutant	  Conc.	   More	  assimilaMve	  capacity	  

Large	  number	  of	  samples	  >10	   Lower	  RPMF	  

Low	  sample	  variability	  	   Lower	  RPMF	  

Good	  sample	  methods	  low	  ML	   Less	  chance	  of	  error	  

Good	  QA/QC	   Can	  refute	  bad	  data	  



May  wish  to  rethink  your  sampling  program
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CLEAN TECHNIQUES 
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Eliminate Contamination        Rigorous Quality Assurance and Quality 
Control 



Example  Detec8on  Levels  for  Copper  Analysis

Method	  Approved	  for	  NPDES	   DetecMon	  Limit	  in	  ug/l	  

3111	  B	  (AA,	  flame)	   10	  
3113	  B	  (AA,	  furnace)	   1	  
200.7	  (ICP/AES)	   	  Most	  Used	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  3	  
200.8	  (ICP/MS)	   Best	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  0.5	  
200.9	  (STGFAA)	   0.7	  

3500-‐Cu	  B*1	  (Colorimetric)	   3	  

3500-‐Cu	  C*1	  (Colorimetric)	   20	  
D4190-‐94,	  99*4	  (DCP)	   N/A	  
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EPA  Uses  the  Minimum  Level  (ML)  
for  Detec8on

• Either	  the	  sample	  concentraMon	  equivalent	  to	  the	  
lowest	  calibraMon	  point	  in	  a	  method	  or	  a	  mulMple	  of	  
the	  method	  detecMon	  limit	  (MDL).	  	  

• A	  quanMfiable	  amount	  
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Things  To  Know
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Facts	   Source	  
DiluMon	  RaMo	   Fact	  Sheet	  
Effluent	  Pollutant	  
Concentra,ons	  

Discharge	  Monitoring	  Reports	  
Permit	  Applica,on	  

Surface	  Water	  Quality	  Criteria	   MassDEP/NHDES	  and	  EPA	  Websites	  
	  

Ambient	  or	  upstream	  pollutant	  
concentra,on	  

WET	  Reports,	  State	  Watershed	  Assessment	  
Reports,	  USGS,	  etc.	  

Down	  Stream	  Receiving	  Water	  
Hardness	  

WET	  Reports	  and	  USGS	  	  Do	  Mass	  Balance	  to	  
establish	  down	  stream	  hardness	  

Data	  Quality	   Lab	  Reports	  



See  examples  of  Permits  and  Fact  Sheets

h>p://www.epa.gov/region1/npdes	  
NPDES	  permits	  are	  online	  	  in	  the	  	  following	  categories	  
	  

• Draj	  Individual	  Permits	  
• Final	  Individual	  Permits	  
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Ques8ons?
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