




























































Table 1 
Effluent Data   - January 2005 to December 2006 

Fitchburg East WWTF - MA 0100986 
  

Date 

Rolling 
Annual Ave. 
Flow, MGD 

Daily Max. 
Flow, MGD 

BOD, 
ave. mo., 

mg/l 

BOD,  
max. daily, 

mg/l 

TSS,  
ave. mo., 

mg/l 

TSS, 
max daily,  

mg/l 

TRC, 
 max. daily, 

 mg/l 

Fecal 
Coliform,  
ave. mo., 

cfu/100 ml  

Fecal 
Coliform, 
max daily, 
cfu/100 ml 

pH,  
S.U. 
min 

pH, 
S.U. 
max 

1/05 8.28 18.53 20.8 72.0 34.1 158 0.03 23 40,000 6.8 7.5 

2/05 8.49 14.67 19.8 96 25.8 87 0.01 12 12,000 6.6 7.3 

3/05 8.66 33.3 16.4 39 21.3 108 0.22 54 97,000 7.0 7.4 

4/05 8.55 31.4 16.8 42 23.4 63 0.22  19 1,600 6.9 7.5 

5/05 8.7 20.7 20.0 50 33.1 107 0.60  7.9 11,700 6.7 7.5 

6/05 8.76 11.67 19.2 86 29.8 152 0.02  7.7 500 6.6 7.3 

7/05 8.8 14.1 14.7 118 19.9 66 0.02  11 48 6.5 8.0 

8/05 9.0 14.3 5.1 38 10.5 52 0.02  32 78,000 6.4 8.1 

9/05 8.8 7.9 5.5 28 8.7 28 0.02 29 7,400 6.5 8.0 

10/05 9.4 30.5 13.8 45 16.4 40 0.02 1,076 33,000 6.5 7.2 

11/05 9.6 18.0 11.5 37 15.4 42 0.03 123 89,000 6.5 7.3 

12/05 9.6 24.4 18.6 103 32.3 180 0.04 187 4,800 6.7 7.2 

1/06 9.9 22.1 19.4 98 29.3 166 0.4 35 4,000 6.6 7.3 

2/06 10.1 24.3 9.6 23.7 14.5 37 0.1 4 25 6.9 7.8 

3/06 9.8 8.5 6.5 26 12.1 45 0.02 46 830 6.5 7.2 

4\06 9.2 12.5 6 30 9.5 31 0.06 22 2400 6.7 7.2 

5/06 9.4 30.4 19.2 65 25.5 92 0.06 14 470 6.7 8.1 

6/06 9.8 29.3 17.5 39 25.7 66 0.08 475 20,600 6.6 8.0 

7/06 9.85 12.57 6.8 24.7 12.1 51 0.02 10 193 6.5 7.1 

8/06 9.8 11 6.3 21 13.6 46 0.06 110 1090 6.6 7.3 

9/06 9.84 12.2 4.1 9.6 9.2 30 0.03 48 144 6.7 8.0 

10/06 9.3 17.9 8.2 56 13.5 73 0.03 176 10,700 6.6 7.6 

11/06 9.6 26.8 19.1 87  35.2 285 0.46 56 670 6.7 7.6 

12/06 9.4 10.4 20.9 91 43.6 292 1.5 20 50 6.8 7.6 



Table 2 
Effluent Data   - January 2005 to December 2006 

Fitchburg East WWTF - MA 0100986 
 

Ceriadaphnia WET Pimephales WET Date  
Phosphorus, 
ave. mo., mg/l 

Copper, 
ave. mo., 

ug/l 

Aluminum, 
ave. mo., 

mg/l 

Lead,      
ave. mo, 

mg/l 

Dissolved 
Oxygen,  

mg/l 

Ammonia, 
ave. mo., 

mg/l 

Ammonia, 
max. daily, 

mg/l Acute  Chronic Acute Chronic 

1/05 1.86 16.2 <100 --- 1 --- --- --- --- --- --- --- 

2/05 0.91 10.8 <100 --- --- --- --- --- --- --- --- 

3/05 1.07 <10 <100 <5.0 --- --- --- >100 25 >100 50 

4/05 1.68 <10 <100 --- --- --- --- --- --- --- --- 

5/05 0.9 <10 <100 --- 6.6 5.1 7.8 --- --- --- --- 

6/05 0.91 13 <100 5.0 6.0 2.57 5.95 >100 100 >100 100 

7/05 0.84 59 140 --- 5.4 0.74 2.02 --- --- --- --- 

8/05 0.67 15 <100 --- 6.0 0.79 1.46 --- --- --- --- 

9/05 0.75 21 <100 16 5.8 0.74 1.96 >100 100 >100 100 

10/05 0.53 19 <100 --- 6.1 2.3 5.0 --- --- --- --- 

11/05 0.35 <10 <100 --- --- --- --- --- --- --- --- 

12/05 0.68 14 <100 24  --- --- >100 100 >100 6.25 

1/06 0.81 11 120 --- --- --- --- --- --- --- --- 

2/06 0.49 8.32 <100 --- --- --- --- --- --- --- --- 

3/06 0.99 27.0 170 <5.0 --- --- --- >100 46 >100 100 

4/06 1.37 25.0 <100 --- --- --- --- --- --- --- --- 

5/06 0.97 <10 <100 --- 6.0 1.6 3.8 --- --- --- --- 

6/06 0.50 <10 <100 5.0 5.5 2.2 4.1 63.2 46 >100 25 

7/06 0.49 <10 <100 --- 6.0 0.57 0.6 --- --- --- ---  

8/06 0.48 23.0 <100 --- 5.7 0.56 0.56 --- --- --- --- 

9/06 0.62 16.9 <100 5.0 5.9 0.56 0.56 >100 100 >100 100 

10/06 0.51 11.0 <100 --- 6.0 0.9 2.2 --- --- --- --- 

11/06 0.73 11.0 <100  --- --- --- --- --- --- --- 

12/06 0.68 <10 <100  --- --- --- --- --- --- --- 
Notes:                   
1   —  -  no sampling required 



Table 3

Cu - East Fitchburg (Lognormal distribution, ND)

Daily Maximum Limit Derivation (some measurements < detection limit)
Detection Limit** = 10.0

 u y  = Avg of Nat. Log of daily Discharge (mg/L) = 2.78650
Σ (y i  - u )2 = 3.34798
k = number of daily samples = 24
r = number of non-detects = 8
σy

2 = estimated variance = (Σ[(yi - u y )2]) / (k-r-1) = 0.22320

σy  = standard deviation = square root σy
2 = 0.47244

δ =  number of nondetect values/number of samples = 0.33333
z=z-score[(0.99-δ)/(1-δ)] = z-score of 0.98500

= 2.170091
(from z-score calculator at http://www.fourmilab.ch/rpkp/experiments/analysis/zCalc.html)

Daily Max Limit =  exp (u y  +  z-score*σy )

Daily Max Limit = 45.23 ug/l
(Log normal distribution, 99th percentile)

Average Monthly Limit Derivation (some measurements < detection limit)

Number of samples per month***, n = 1.00

E(x) = Daily Avg = δD + (1-δ) exp(u y  + 0.5 σy
2) = 15.42641

V(x) = Daily Variance = (1-δ)exp(2u y  + σy
2)[exp(σy

2)-(1-δ)] + δ(1-δ)D[D-2exp(u y  + 0.5σy
2)] = 

69.57899

A = V(x)/[n(E(x)-δnD)2] = 16.12378552

B = -[δnD2(1-δn)]/(E(x)-δnD)2 = -0.151954555

C = (2δnD)/(E(x)-δnD) 0.55127952

σn
2 = Monthly Average variance =  ln{(1-δn)[1+A+B+C]} 2.45806

σn = Monthly Average standard deviation = σn
2^(0.5) = 1.56782

u n  = n-day monthly average = ln[(E(x)-δnD)/(1-δn)] - 0.5σn
2 = 1.66907

z=z-score[(0.99-δ)/(1-δ)] 0.92500
z-score = 1.439531

Monthly Average Limit =  exp (u n  +  z-score*σn)

Monthly Avg Limit  = 50.70 ug/l
(Log normal distribution, 95th percentile of average monthly values)

**Assumed detection limit = 10.0, which was the detection limit for the majority of the tests which returned ND.
*** Assumed number of samples per month = 1 since this was the minimum sample number per month.
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