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Learning ObjectivesLearning Objectives

� Review process for determining 
“reasonable potential” for toxic pollutants

� Discuss procedures for calculating 
wasteload allocations

� Explain steps for translating a wasteload 
allocation into water quality-based 
effluent limitations for toxic pollutants
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StandardsStandards--toto--Permits ProcessPermits Process
Develop Technology-
Based Limits for All 

Pollutants of 
Concern (POC)

Has a TMDL been 
developed for the 

POC?

Is there 
“Reasonable 
Potential”?

Calculate WQ-Based 
Wasteload Allocations 

(WLAs)

Place Technology-
Based Limits in NPDES 
Permits and/or collect 

more data

Yes

Yes No

Continued

No



Place Water 
Quality-Based Limitations 

in Permit
(consider compliance schedule and 

interim limitations where appropriate)

Use statistical 
procedure to determine 

most stringent Long 
Term Average (LTA)

StandardsStandards--toto--Permits Process Permits Process 
(Continued)(Continued)

Calculate WQ-Based 
Wasteload Allocations 

(WLAs)

Use statistical procedure to 
develop Maximum Daily Limit 
(MDL) and Average Monthly 

Limit (AML)

Yes
Are WQ-

based MDL and 
AML more stringent 

than Technology-
Based limits?

Place Technology-
Based Limitations 

in Permit

No
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Reasonable Potential Reasonable Potential -- 40 CFR 122.44(d)(1)(ii)40 CFR 122.44(d)(1)(ii)

� The permit writer is required to 
consider:
– Existing controls on point and 

nonpoint sources
– Effluent variability
– Sensitivity of species to toxicity 

testing and, where appropriate, 
dilution 
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� Q = Flow (mgd or cfs)
� C = Pollutant concentration (mg/l)
� Mass = [Concentration] [Flow]
� QdCd + QsCs = QrCr
� To determine pollutant concentration in the stream:

Cr  = QdCd + QsCs
QrNote:  Qr = Qs + Qd

MassMass--Balance Equation Balance Equation 
QdCd + QsCs = QrCrQdCd + QsCs = QrCr

 Upstream
 (Qs, Cs)

 Discharge
 (Qd, Cd)

 Downstream
 (Qr, Cr)
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Is There Is There ““Reasonable PotentialReasonable Potential””??

ABC, Inc.

 Assume:   Rapid and complete mixing
 Qs =  Upstream river flow available for dilution =  1.2 cfs
 Qd =  Discharge flow =  0.31 cfs
 Cs =  Upstream river concentration =  0.8 mg/l
 Cd =  Discharge concentration =  1.5 mg/l
 Acute Criterion from WQS =  1.0 mg/l

 QdCd + Qs Cs (0.31)(1.5)  + (1.2)(0.8)
 Qr  1.2 + 0.31

 =

 Cr  =  0.94 mg/l

 Cr =
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Projecting a Maximum Value for CdProjecting a Maximum Value for Cd

� We must consider
– Effluent variability - defined by the 

coefficient of variation (CV)
– Uncertainty due to a limited number of data 

points
– Desired upper-bound of the expected 

lognormal distribution

Cd (Maximum)
ProjectedR
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eq
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nc
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Concentration

CV
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Statistical ApproachStatistical Approach

�Selected Percentile
– What is the upper bound value of the discharge 

pollutant concentration that we want to 
determine?
• 99th percentile?
• 95th percentile?
• Other?

Cd (Maximum)
ProjectedR

el
at

iv
e 

Fr
eq
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nc

y

Concentration

CV
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Statistical ApproachStatistical Approach

� Confidence Level
– What confidence level do we want for our 

upper bound value?
• 99% confidence?
• 95% confidence?
• Other?

– At the 99% confidence level:
• the largest value of 5 samples is greater than 

the 40th percentile
• the largest value of 330 samples is greater than 

the 99th percentile
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Projecting a Maximum Value for CdProjecting a Maximum Value for Cd

� How do you determine Cd with a 
99% confidence level at the 99% 
upper bound?
– Options:

1) Take the maximum value of 330 or more 
samples

2) Project a maximum value from existing 
data using a multiplier
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Reasonable Potential Multiplying FactorsReasonable Potential Multiplying Factors

(99% Confidence Level and 99% Probability Basis)
Sample
Number Coefficient of Variation

N 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

1 2.5 6.0 13.2 26.5 48.3 81.4 128.0 190.3 269.9 368.3
2 2.0 4.0 7.4 12.7 20.2 30.3 43.0 58.4 76.6 97.5
3 1.9 3.3 5.6 8.9 13.4 19.0 25.7 33.5 42.3 52.0
4 1.7 2.9 4.7 7.2 10.3 14.2 18.6 23.6 29.1 35.1
5 1.7 2.7 4.2 6.2 8.6 11.5 14.8 18.4 22.4 26.5
6 1.6 2.5 3.8 5.5 7.5 9.8 12.4 15.3 18.3 21.5
7 1.6 2.4 3.6 5.0 6.7 8.7 10.8 13.1 15.6 18.2
8 1.5 2.3 3.3 4.6 6.1 7.8 9.6 11.6 13.6 15.8
9 1.5 2.2 3.2 4.3 5.7 7.1 8.7 10.4 12.2 14.0

10 1.5 2.2 3.0 4.1 5.3 6.6 8.0 9.5 11.0 12.6
11 1.4 2.1 2.9 3.9 5.0 6.2 7.4 8.8 10.1 11.5
12 1.4 2.0 2.8 3.7 4.7 5.8 7.0 8.1 9.4 10.6
13 1.4 2.0 2.7 3.6 4.5 5.5 6.5 7.6 8.7 9.9
14 1.4 2.0 2.6 3.4 4.3 5.2 6.2 7.2 8.2 9.2
15 1.4 1.9 2.6 3.3 4.1 5.0 5.9 6.8 7.7 8.7
16 1.4 1.9 2.5 3.2 4.0 4.8 5.6 6.5 7.3 8.2
17 1.4 1.9 2.5 3.1 3.8 4.6 5.4 6.2 7.0 7.8
18 1.4 1.9 2.4 3.0 3.7 4.4 5.2 5.9 6.7 7.4
19 1.4 1.8 2.4 3.0 3.6 4.3 5.0 3.7 6.4 7.1
20 1.3 1.8 2.3 2.9 3.5 4.2 4.8 5.5 6.1 6.8
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Projecting a Maximum Value for CdProjecting a Maximum Value for Cd

� Re-examine data for ABC,  Inc.
– Number of samples (n)     =  8
– CV                                         =  0.6 (default value if

n < 10)
– Maximum Observed Value                                          

of Effluent Concentration (Cd)  =  1.5 mg/l
– Projected Maximum Value of Cd   =  1.5 mg/l x multiplier      

=  1.5 mg/l x 3.3                 
=  5.0 mg/l
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Is There Reasonable Potential to Is There Reasonable Potential to 
Exceed Water Quality Standards?Exceed Water Quality Standards?

 ABC, Inc.

Qs = Upstream river flow available for dilution =   1.2 cfs

Qd = Discharge flow =   0.31 cfs

Cs = Upstream river concentration =   0.8 mg/l
Cd = Maximum observed discharge concentration =   1.5 mg/l

Acute criterion from WQS =   1.0 mg/l
QdCd + QsCs

Qr
Cr =
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� Projected maximum Cd   = 1.5 mg/l x 3.3          
= 5.0 mg/l

� Cr   = (0.31)(5.0) + (1.2)(0.8)

 

 = 1.7 mg/l       

 1.7 mg/l > 1.0 mg/l (WQS - Acute criterion)

1.2 + 0.31

Is There Reasonable Potential to Exceed Water Is There Reasonable Potential to Exceed Water 
Quality Standards? Quality Standards? (Continued)(Continued)
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Steps in Developing ChemicalSteps in Developing Chemical--Specific Specific 
Water QualityWater Quality--Based Effluent LimitsBased Effluent Limits

Acute and Chronic Wasteload Allocations (WLAs)

Step 1:  Calculate Long-Term Average (LTA) for Both WLAs

Step 2:  Select Lowest LTA

Step 3:  Calculate Maximum Daily Limit (MDL) and 
Average Monthly Limit (AML)
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� Q = Flow (mgd or cfs)
� C = Pollutant concentration (mg/l)
� Mass = [Concentration] [Flow]
� QdCd + QsCs = QrCr
� Determine allowable discharge concentration (WLA):

Cd = QrCr - QsCs
QdNote:  Qr = Qs + Qd

MassMass--Balance Equation Balance Equation 
QdCd + QsCs = QrCrQdCd + QsCs = QrCr

 Upstream
 (Qs, Cs)

 Discharge
 (Qd, Cd)

 Downstream
 (Qr, Cr)
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 Qs =  Upstream river flow              1Q10 =  1.2 cfs
 7Q10 =  3.6 cfs
 Qd =  Discharge flow =  0.31 cfs
 Cs =  Upstream river conc. =  0.8 mg/l
 Cr =  Water Quality Criterion
 Acute =  1.0 mg/l (applied at 1Q10)
 Chronic =  0.9 mg/l (applied at 7Q10)
 Cd = WLA =  Cr(Qd + Qs) - CsQs

 Cd(acute) = WLAa =  1.8 mg/l
 Cd(chronic) = WLAc =  2.1 mg/l

 Qd

ABC, Inc.

What is the maximum allowable pollutant concentration What is the maximum allowable pollutant concentration 
in the ABC, Inc. effluent assuming complete mixing?in the ABC, Inc. effluent assuming complete mixing?
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Need a Common Statistical BasisNeed a Common Statistical Basis

�WLAa typically expressed as 1-day average

�WLAc typically expressed as 4-day average

�LTA establishes common statistical basis 
and allows direct comparison
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Step 1:  Calculate LTAsStep 1:  Calculate LTAs

� Wasteload allocation (WLA) is 
“never to be exceeded”

� Assume a lognormal effluent 
distribution

� Characterize “never to be exceeded”
by a probability (e.g., WLA is the 
99th percentile concentration on the 
lognormal effluent distribution)
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Goal is to Reduce Effluent Concentrations Goal is to Reduce Effluent Concentrations 
to Below the WLAto Below the WLA
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Existing

Desired

X
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This Distribution Achieves the GoalThis Distribution Achieves the Goal
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We Can Characterize the Desired We Can Characterize the Desired 
Distribution by LTA and CVDistribution by LTA and CV
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CV

LTA
Concentration
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Acute

LTAa = WLAa . e[0.5 σ2 -zσ]

where: σ
2 = In[CV2 + 1]

z = 1.645 for 95th percentile           
occurrence probability, and

z = 2.326 for 99th percentile 
occurrence probability

WLA multipliers

CV
95th 99th

percentile percentile

0.1 0.853 0.797
0.2 0.736 0.643
0.3 0.644 0.527
0.4 0.571 0.440
0.5 0.514 0.373
0.6 0.468 0.321
0.7 0.432 0.281
0.8 0.403 0.249
0.9 0.379 0.224
1.0 0.360 0.204
1.1 0.344 0.187
1.2 0.330 0.174
1.3 0.319 0.162
1.4 0.310 0.153
1.5 0.302 0.144
1.6 0.296 0.137
1.7 0.290 0.131
1.8 0.285 0.126
1.9 0.281 0.121
2.0 0.277 0.117

e [0.5 σ2 -zσ]

Acute WLA MultiplierAcute WLA Multiplier
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Chronic
(4-day average)

LTAc = WLAc . 

where: σ4

2
= In[CV2/4 + 1]

z = 1.645 for 95th percentile           
occurrence probability, and

z = 2.326 for 99th percentile 
occurrence probability

WLA multipliers

CV
95th 99th

percentile percentile

0.1 0.922 0.891
0.2 0.853 0.797
0.3 0.791 0.715
0.4 0.736 0.643
0.5 0.687 0.581
0.6 0.644 0.527
0.7 0.606 0.481
0.8 0.571 0.440
0.9 0.541 0.404
1.0 0.514 0.373
1.1 0.490 0.345
1.2 0.468 0.321
1.3 0.449 0.300
1.4 0.432 0.281
1.5 0.417 0.264
1.6 0.403 0.249
1.7 0.390 0.236
1.8 0.379 0.224
1.9 0.369 0.214
2.0 0.360 0.204

e [0.5 σ
4
2 σ

4
- z ]

e [0.5 σ
4
2 σ

4
- z ]

Chronic WLA MultiplierChronic WLA Multiplier
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Step 2:  Select Lowest LTAStep 2:  Select Lowest LTA

� Protects both WLAs (acute and chronic)

� Sets one basis for facility performance
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Because There Are Two LTAs, We Need Because There Are Two LTAs, We Need 
to Use the More Stringentto Use the More Stringent
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Step 3:  Calculate MDL and AMLStep 3:  Calculate MDL and AML

� Allows comparison to technology-
based limits

� Uses upper-bound estimates for 
both MDL and AML

� Ties AML to planned frequency of 
monitoring
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We Can Characterize the Upper Bounds of We Can Characterize the Upper Bounds of 
the Effluent from the LTA and CVthe Effluent from the LTA and CV
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We Can Characterize the Upper Bounds of We Can Characterize the Upper Bounds of 
the Effluent from the LTA and CVthe Effluent from the LTA and CV
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Maximum Daily Limit (MDL)

MDL = LTA . e

where: σ
2

= In[CV2

z = 1.645 for 95th percentile           
occurrence probability, and

z = 2.326 for 99th percentile 
occurrence probability

LTA multipliers

CV
95th 99th

percentile percentile

0.1 1.17 1.25
0.2 1.36 1.55
0.3 1.55 1.90
0.4 1.75 2.27
0.5 1.95 2.68
0.6 2.13 3.11
0.7 2.31 3.56
0.8 2.48 4.01
0.9 2.64 4.46
1.0 2.78 4.90
1.1 2.91 5.34
1.2 3.03 5.76
1.3 3.13 6.17
1.4 3.23 6.56
1.5 3.31 6.93
1.6 3.38 7.29
1.7 3.45 7.63
1.8 3.51 7.95
1.9 3.56 8.26
2.0 3.60 8.55

[zσ - 0.5 σ2

e [zσ - 0.5 σ2 ]

]

+1]

Daily LTA MultiplierDaily LTA Multiplier
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Average Monthly Limit

AML = LTA . e

where:  σn = In[CV2/n + 1].

z = 1.645 for 95th percentile           
occurrence probability, and

z = 2.326 for 99th percentile 
occurrence probability

n = number of samples/month

LTA multipliers

e
95th percentile 99th percentileCV

n=1 n=2 n=4 n=8 n=30 n=1 n=2 n=4 n=10 n=30

0.1 1.17 1.12 1.08 1.06 1.03 1.25 1.18 1.12 1.08 1.04
0.2 1.36 1.25 1.17 1.12 1.06 1.56 1.37 1.25 1.16 1.08
0.3 1.55 1.38 1.26 1.18 1.09 1.90 1.59 1.40 1.24 1.13
0.4 1.75 1.52 1.36 1.25 1.12 2.27 1.83 1.55 1.33 1.18
0.5 1.96 1.66 1.45 1.31 1.16 2.68 2.09 1.72 1.42 1.23
0.6 2.13 1.90 1.55 1.38 1.19 3.11 2.37 1.90 1.52 1.28
0.7 2.31 1.94 1.65 1.45 1.22 3.56 2.66 2.08 1.62 1.33
0.8 2.48 2.07 1.75 1.52 1.26 4.01 2.96 2.27 1.73 1.39
0.9 2.64 2.20 1.85 1.59 1.29 4.46 3.28 2.48 1.84 1.44
1.0 2.78 2.33 1.95 1.66 1.33 4.90 3.59 2.68 1.96 1.50
1.1 2.91 2.45 2.04 1.73 1.36 5.34 3.91 2.90 2.07 1.56
1.2 3.03 2.56 2.13 1.80 1.39 5.76 4.23 3.11 2.19 1.62
1.3 3.13 2.67 2.23 1.87 1.43 6.17 4.55 3.34 2.32 1.68
1.4 3.23 2.77 2.31 1.94 1.47 6.56 4.86 3.56 2.45 1.74
1.5 3.31 2.86 2.40 2.00 1.50 6.93 5.17 3.78 2.58 1.80
1.6 3.38 2.95 2.48 2.07 1.54 7.29 5.47 4.01 2.71 1.87
1.7 3.45 3.03 2.56 2.14 1.57 7.63 5.77 4.23 2.84 1.93
1.8 3.51 3.10 2.64 2.20 1.61 7.95 6.06 4.46 2.98 2.00
1.9 3.56 3.17 2.71 2.27 1.64 8.26 6.34 4.68 3.12 2.07
2.0 3.60 3.23 2.78 2.33 1.68 8.55 6.61 4.90 3.26 2.14

[zσ  - 0.5σ  2
n n

[zσ  - 0.5σ  2
n n

2

]

]

Monthly LTA MultiplierMonthly LTA Multiplier
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ExampleExample

ABC, Inc.

Recall that we calculated the following WLAs:

Cd(acute) = 1.8 mg/l

Cd(chronic) = 2.1 mg/l
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Step 1:  Calculate LTAsStep 1:  Calculate LTAs

 Acute

 CV             =  0.6

 WLA(acute) =  1.8 mg/l                                   
=  99th percentile value  

 LTA(acute)  =  1.8 mg/l x 0.321                    
=  0.58 mg/l

WLA multipliers

CV 95th 99th
percentile percentile

0.1 0.853 0.797
0.2 0.736 0.643
0.3 0.644 0.527
0.4 0.571 0.440
0.5 0.514 0.373
0.6 0.468 0.321
0.7 0.432 0.281
0.8 0.403 0.249
0.9 0.379 0.224
1.0 0.360 0.204
1.1 0.344 0.187
1.2 0.330 0.174
1.3 0.319 0.162
1.4 0.310 0.153
1.5 0.302 0.144
1.6 0.296 0.137
1.7 0.290 0.131
1.8 0.285 0.126
1.9 0.281 0.121
2.0 0.277 0.117

e [0.5 σ2 - zσ]
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Step 1:  Calculate LTAsStep 1:  Calculate LTAs

 Chronic

 CV           =  0.6

 WLA(chronic) =  2.1 mg/l                          
=  99th percentile value  

 LTA(chronic)  =  2.1 mg/l x 0.527                  
=  1.1 mg/l

WLA multipliers

CV
95th 99th

percentile percentile

0.1 0.922 0.891
0.2 0.853 0.797
0.3 0.791 0.715
0.4 0.736 0.643
0.5 0.687 0.581
0.6 0.644 0.527
0.7 0.606 0.481
0.8 0.571 0.440
0.9 0.541 0.404
1.0 0.514 0.373
1.1 0.490 0.345
1.2 0.468 0.321
1.3 0.449 0.300
1.4 0.432 0.281
1.5 0.417 0.264
1.6 0.403 0.249
1.7 0.390 0.236
1.8 0.379 0.224
1.9 0.369 0.214
2.0 0.360 0.204

e 0.5 σ
4 

σ
4

- z ][ 2
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Step 2:  Select Lowest LTAStep 2:  Select Lowest LTA

� LTA(acute)  =  0.58 mg/l

� LTA(chronic)  =  1.1 mg/l

� Select LTA(acute)  =  0.58 mg/l
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Step 3:  Calculate MDL and AMLStep 3:  Calculate MDL and AML

 MDL

 CV =  0.6

 MDL =  99th percentile value

 MDL =  0.58 mg/l x 3.11                       
=  1.8 mg/l

LTA multipliers

CV 95th 99th
percentile percentile

0.1 1.17 1.25
0.2 1.36 1.55
0.3 1.55 1.90
0.4 1.75 2.27
0.5 1.95 2.68
0.6 2.13 3.11
0.7 2.31 3.56
0.8 2.48 4.01
0.9 2.64 4.46
1.0 2.78 4.90
1.1 2.91 5.34
1.2 3.03 5.76
1.3 3.13 6.17
1.4 3.23 6.56
1.5 3.31 6.93
1.6 3.38 7.29
1.7 3.45 7.63
1.8 3.51 7.95
1.9 3.56 8.26
2.0 3.60 8.55

zσ - 0.5 σ2 ][ ]e
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Step 3:  Calculate MDL and AML  Step 3:  Calculate MDL and AML  
(Continued)(Continued)

 AML

 Number of  =   8 (assume twice-
Samples weekly sampling)

 CV               =  0.6

 AML =  95th percentile value

 AML =  0.58 mg/l x 1.38              
=  0.80 mg/l

LTA multipliers

95th percentile 99th percentileCV
n=1 n=2 n=4 n=8 n=30 n=1 n=2 n=4 n=10 n=30

0.1 1.17 1.12 1.08 1.06 1.03 1.25 1.18 1.12 1.08 1.04
0.2 1.36 1.25 1.17 1.12 1.06 1.56 1.37 1.25 1.16 1.08
0.3 1.55 1.38 1.26 1.18 1.09 1.90 1.59 1.40 1.24 1.13
0.4 1.75 1.52 1.36 1.25 1.12 2.27 1.83 1.55 1.33 1.18
0.5 1.96 1.66 1.45 1.31 1.16 2.68 2.09 1.72 1.42 1.23
0.6 2.13 1.90 1.55 1.38 1.19 3.11 2.37 1.90 1.52 1.28
0.7 2.31 1.94 1.65 1.45 1.22 3.56 2.66 2.08 1.62 1.33
0.8 2.48 2.07 1.75 1.52 1.26 4.01 2.96 2.27 1.73 1.39
0.9 2.64 2.20 1.85 1.59 1.29 4.46 3.28 2.48 1.84 1.44
1.0 2.78 2.33 1.95 1.66 1.33 4.90 3.59 2.68 1.96 1.50
1.1 2.91 2.45 2.04 1.73 1.36 5.34 3.91 2.90 2.07 1.56
1.2 3.03 2.56 2.13 1.80 1.39 5.76 4.23 3.11 2.19 1.62
1.3 3.13 2.67 2.23 1.87 1.43 6.17 4.55 3.34 2.32 1.68
1.4 3.23 2.77 2.31 1.94 1.47 6.56 4.86 3.56 2.45 1.74
1.5 3.31 2.86 2.40 2.00 1.50 6.93 5.17 3.78 2.58 1.80
1.6 3.38 2.95 2.48 2.07 1.54 7.29 5.47 4.01 2.71 1.87
1.7 3.45 3.03 2.56 2.14 1.57 7.63 5.77 4.23 2.84 1.93
1.8 3.51 3.10 2.64 2.20 1.61 7.95 6.06 4.46 2.98 2.00
1.9 3.56 3.17 2.71 2.27 1.64 8.26 6.34 4.68 3.12 2.07
2.0 3.60 3.23 2.78 2.33 1.68 8.55 6.61 4.90 3.26 2.14

e [zσ  - 0.5σ  2
n n

]



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




