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HG‐2 
Test 1 (505.35 to 554 feet) 

 

 

 

================================= 
 
Static Pressure: 7.69  psi 
 
      Transm.    Storativ.  Radius    Flow Dim. 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Shell 1:      3.509e‐05  m²/s   1.041e‐05  ‐ ‐  m    2.5580   
 
      C (WBS)     Skin 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
CRI:      4.625e‐08  m³/Pa  9.8944   
REC:      4.625e‐08  m³/Pa  9.8944   

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

1.E-03

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02
psi

Pressure
HG-2 / Run 1 / REC:  LogLog Plot

1.E-04 1.E-03 1.E-02 1.E-01 hrs
Time

10.0

20.0

30.0

40.0

50.0

60.0

70.0

psi
Pressure

HG-2 / Run 1 / REC:  SemiLog Plot



HG‐2 
Test 2 (463.9 to 492.6 feet) 

 

 

 

 

 

Static Pressure: 14.17  psi 
 
      Transm.    Storativ.  Radius    Flow Dim. 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Shell 1:      1.680e‐05  m²/s   1e‐4    ‐ ‐  m    2.0000   
 
      C (WBS)   Skin 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
CRI:      2.870e‐08  m³/Pa  9.7315   
REC:      6.692e‐08  m³/Pa  9.7315   

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

1.E+00

1.E+01

1.E+02

1.E+03
psi

Pressure
HG-2 / Test 2 / REC:  LogLog Plot

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

1.E+00

1.E+01

1.E+02

1.E+03
psi

Pressure
HG-2 / Test 2 / REC:  LogLog Plot



HG‐2 
Test 3 (421.9 to 450.6 feet) 

 

 

 

================================= 
 
Static Pressure: 12.49  psi 
 
      Transm.    Storativ.  Radius    Flow Dim. 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Shell 1:      1.717e‐06  m²/s   1.000e‐04  ‐ ‐  m    2.0000   
 
      C (WBS)     Skin 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
CRI:      1.330e‐08  m³/Pa  6.6485   
REC:      9.800e‐09  m³/Pa  6.6485   

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

1.E-01

1.E+00

1.E+01

1.E+02

1.E+03
psi

Pressure
HG-2 / Test 3 / CRI:  LogLog Plot

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

25.0

50.0

75.0

100.0

125.0

150.0

175.0

200.0

225.0

psi
Pressure

HG-2 / Test 3 / CRI:  SemiLog Plot



HG‐2 
Test 4 (379.9 to 408.6 feet) 

 

 

1.E-03 1.E-02 1.E-01 hrs
Time

1.E+00

1.E+01

1.E+02
psi

Pressure
HG-2 / Test 4 / REC:  LogLog Plot

1.E-03 1.E-02 1.E-01 hrs
Time

20.0

25.0

30.0

35.0

40.0

45.0

50.0

55.0

60.0

65.0

70.0

75.0

80.0

85.0

psi
Pressure

HG-2 / Test 4 / REC:  SemiLog Plot

0.00 0.03 0.05 0.08 0.10 0.13 0.15 0.18 0.20 0.23 0.25 hrs
Time

0.0
10.0

20.0

30.0

40.0

50.0

60.0

70.0
80.0

90.0

100.0

110.0

120.0

130.0

140.0

150.0
160.0

170.0

psi
Pressure

HG-2 / Test 4 / Test Pressures



HG‐2 
Test 4 (379.9 to 408.6 feet) 

 
================================= 

Static Pressure: 16.71  psi 
 
      Transm.    Storativ.  Radius    Flow Dim. 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Shell 1:      7.732e‐05  m²/s   1e‐4    ‐ ‐  m    2.0000   
 
      C (WBS)     Skin 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
CRI:      2.214e‐8  m³/Pa  9.9976   
REC:      7.159e‐08  m³/Pa  9.9976   



HG‐3 
Test 1 (400 to 453 feet) 

 

 

 

================================= 

Static Pressure: 12.38  psi 
 
      Transm.    Storativ.  Radius    Flow Dim. 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Shell 1:      1.377e‐04  m²/s   1.000e‐04  ‐ ‐  m    2.0000   
 
      C (WBS)     Skin 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
CRI2:      4.406e‐07  m³/Pa  ‐0.2314  
REC2:      1.000e‐11  m³/Pa  ‐0.2314  

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02
psi

Pressure
HG-3 / Test 1 / CRI2:  LogLog Plot

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

16.0

17.0

18.0

19.0

20.0

21.0

22.0

psi
Pressure

HG-3 / Test 1 / CRI2:  SemiLog Plot



HG‐3 
Test 2 (358.9 to 387.6 feet) 

 

 

 

================================= 
Static Pressure: 0.80  psi 
 
      Transm.    Storativ.  Radius    Flow Dim. 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Shell 1:      3.667e‐06  m²/s   1.000e‐05  ‐  m    2.0000   
 
      C (WBS)     Skin 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
CRI:      5.117e‐08  m³/Pa  1.6058   

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

1.E-03

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02

1.E+03
psi

Pressure
HG-3 / Test 2 / CRI:  LogLog Plot

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0

psi
Pressure

HG-3 / Test 2 / CRI:  SemiLog Plot



HG‐3 
Test 3 (295.89 to 324.56 feet) 

 

 

 

 

Static Pressure: 12.40  psi 
 
      Transm.    Storativ.  Radius    Flow Dim. 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Shell 1:      1.942e‐04  m²/s   1e‐4    ‐ ‐  m    2.0000   
 
      C (WBS)     Skin 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
CRI:      2.726e‐06  m³/Pa  10.0000   
REC:      2.798e‐07  m³/Pa  10.0000   
 

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02

1.E+03
psi

Pressure
HG-3 / Test 3 / CRI:  LogLog Plot

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

55.0

60.0

65.0

70.0

psi
Pressure

HG-3 / Test 3 / CRI:  SemiLog Plot



HG‐4 
Test 1 (274 to 296.6 feet) 

 

 

 

================================= 

Static Pressure: 82.67  psi 
 
      Transm.    Storativ.  Radius    Flow Dim. 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Shell 1:      4.861e‐06  m²/s   1e‐4    ‐ ‐  m    2.3435   
 
      C (WBS)     Skin 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
CRI:      1.760e‐07  m³/Pa  9.9931   
REC:      3.370e‐09  m³/Pa  9.9931   
 

1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 hrs
Time

1.E-03

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02

1.E+03
psi

Pressure
HG-4 / Test 1 / CRI:  LogLog Plot

1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 hrs
Time

90.0

100.0

110.0

120.0

130.0

140.0

150.0

160.0

170.0

180.0

190.0

200.0

210.0
psi

Pressure
HG-4 / Test 1 / CRI:  SemiLog Plot



HG‐4 
Test 2 (211.89 to 240.56 feet) 

 

 

 

================================= 
 
Static Pressure: 102.81  psi 
 
      Transm.    Storativ.  Radius    Flow Dim. 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Shell 1:      8.195e‐06  m²/s   1.000e‐04  ‐ ‐  m    2.0000   
 
      C (WBS)     Skin 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
CRI:      9.637e‐09  m³/Pa  7.1146   
REC1:      4.313e‐08  m³/Pa  7.1146   
 
 

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

1.E-03

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02
psi

Pressure
HG-3 / Test 2 / CRI:  LogLog Plot

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

110.0

115.0

120.0

125.0

130.0

135.0

140.0

145.0

150.0

155.0

160.0

165.0

170.0

psi
Pressure

HG-3 / Test 2 / CRI:  SemiLog Plot



HG‐5 
Test 1 (337.9 to 366.5 feet) 

 

 

 

================================= 

Static Pressure: 137.5  psi 
 
      Transm.    Storativ.  Radius    Flow Dim. 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Shell 1:      6.659e‐06  m²/s   8.914e‐04  ‐ ‐  m    2.3030   
 
      C (WBS)     Skin 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
RI:      2.848e‐08  m³/Pa  9.6946   
REC:      9.309e‐07  m³/Pa  9.6946   

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

1.E-03

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02
psi

Pressure
HG-5 / Test 1 / RI:  LogLog Plot

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

140.0

150.0

160.0

170.0

180.0

190.0

200.0

psi
Pressure

HG-5 / Test 1 / RI:  SemiLog Plot



HG‐5 
Test 2 (253.9 to 283.6 feet) 

 

 

 

================================= 
Static Pressure: 107.28  psi 
 
      Transm.    Storativ.  Radius    Flow Dim. 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Shell 1:      3.543e‐06  m²/s   1.125e‐05    ‐ ‐  m  1.8516   
 
      C (WBS)     Skin 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
RI:      7.500e‐09  m³/Pa  10.0000   
REC:      9.687e‐07  m³/Pa  10.0000   
 

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02
psi

Pressure
HG-5 / Test 2 / RI:  LogLog Plot

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

115.0

120.0

125.0

130.0

135.0

140.0

145.0

150.0

155.0

160.0

165.0

170.0

psi
Pressure

HG-5 / Test 2 / RI:  SemiLog Plot



HG‐8 
Test 1 (149 to 178 feet) 

 

 

 

================================= 
 
Static Pressure: 18.4  psi 
 
      Transm.    Storativ.  Radius    Flow Dim. 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Shell 1:      1.015e‐05  m²/s   1.072e‐04  ‐ ‐  m    2.2641   
 
      C (WBS)     Skin 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
CRI:      2.907e‐08  m³/Pa  4.7653   
REC:      1.818e‐07  m³/Pa  4.7653   

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02

1.E+03
psi

Pressure
HG-8 / Test 1 / CRI:  LogLog Plot

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0
psi

Pressure
HG-8 / Test 1 / CRI:  SemiLog Plot



HG‐8 
Test 2 (86 to 115 feet) 

 

 

 

================================= 
Static Pressure: 20.25  psi 
 
      Transm.    Storativ.  Radius    Flow Dim. 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Shell 1:      1.015e‐04  m²/s   9.372e‐05  ‐ ‐  m    2   
 
      C (WBS)     Skin 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
CRI:      1.570e‐07  m³/Pa  9.9999   
REC1:      1.834e‐07  m³/Pa  9.9999   
REC2:      9.974e‐07  m³/Pa  9.9999   

1.E-03 1.E-02 1.E-01 hrs
Time

1.E+00

1.E+01

1.E+02
psi

Pressure
HG-8 / Test 2 / REC1:  LogLog Plot

1.E-03 1.E-02 1.E-01 hrs
Time

40.0

42.5

45.0

47.5

50.0

52.5

55.0

57.5

60.0

62.5

65.0

psi
Pressure

HG-8 / Test 2 / REC1:  SemiLog Plot



HG‐9 
Test 1 (66 to 94 feet) 

 

 

 

================================= 
 
Static Pressure: 52.57  psi 
 
      Transm.    Storativ.  Radius    Flow Dim. 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Shell 1:      8.974e‐04  m²/s   1.813e‐04  ‐ ‐  m    2.0000   
 
      C (WBS)     Skin 
      ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
REC:      8.512e‐11  m³/Pa  10.0000   
CRI:      4.978e‐07  m³/Pa  10.0000   
 

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

1.E-04

1.E-03

1.E-02

1.E-01

1.E+00

1.E+01
psi

Pressure
HG-9 / Test 1 / CRI:  LogLog Plot

1.E-03 1.E-02 1.E-01 1.E+00 hrs
Time

54.0

54.5

55.0

55.5

56.0

56.5

57.0

57.5

58.0

58.5

psi
Pressure

HG-9 / Test 1 / CRI:  SemiLog Plot
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May 2010 TABLE D-2

PER070 Water Quality Data
063-7109

Dry Spring Wet

Jun-02 Apr-02 Jan-03

Specific Conductance mS/cm 1.02 1.01 1.14

Dissolved Oxygen mg/L 8.92 11.21 10.78

pH s.u. 8.18 8.33 7.50

Temperature °C 16.69 13.52 14.01

Turbidity NTU 2.21 1.4 4.90

Velocity ft/s 1.02 1.94

Alkalinity mg/L as CaCO3 202 189 185

Boron mg/L 0.17 0.06 0.18

Chloride mg/L 55.8 49.7 42.3

Hardness mg/L as CaCO3 424 498 533

SSC mg/L 3.5 1.5 9.74

Sulfate mg/L 336 326 379

TDS mg/L 720 724 850

Total Ammonia mg/L as N 0.07 0.07 ND

Nitrate mg/L as N 1.54 2.11

Nitrite mg/L as N 0.007 0.007 0.0207

Total Kjeldahl Nitrogen mg/L 0.37 0.37 0

Orthophospate mg/L as P 0.025 0.012 0.014

Total Phosphorus mg/L as P 0.04 0.04 0.056

Cadmium (T) µg/L 0.074 0.38 0.95

Cadmium (D) µg/L 0.071 0.37 1

Copper (T) µg/L 1.85 1.69 2.26

Copper (D) µg/L 1.74 1.55 1.68

Lead (T) µg/L 0.019 ND 0.108

Lead (D) µg/L 0.008 0.02 0.00478

Nickel (T) µg/L 2.17 8.71 33.7

Nickel (D) µg/L 1.6 7.86 30.9

Silver (T) µg/L ND ND ND

Silver (D) µg/L ND ND ND

Zinc (T) µg/L 1.88 1.42 5.27

Zinc (D) µg/L 1.25 1.11 2.64

Arsenic (T) µg/L 0.92 1 1.95

Arsenic (D) µg/L 0.86 1.04 1.94

Chromium (T) µg/L 0.87 2.72 8.12

Chromium (D) µg/L 0.46 2.31 6.8

Mercury (T) µg/L 0.0024 0.00137 0.0156

Selenium (T) µg/L 5.84 10.3 18.7

Selenium (D) µg/L 5.84 5.09 18.8

Organic Carbon (D) mg/L 1.4 5.1 0.7

Organic Carbon (T) (TOC) mg/L 2 12.9 0.9

Notes:

Yellow shading identifies peak concentration.

SSC - suspended sediment concentration

ND - concentration is below detectable limits

Source:   SFBRWQCB, 2007

Parameter Unit
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1.0 INTRODUCTION 

A primary objective of the baseline water quality data collection effort is to provide analytical data that are 

of known and defensible quality.  This Technical Memorandum presents the results of the quality 

assurance/quality control (QA/QC) evaluation of the baseline data set.   

2.0 QUALITY ASSURANCE/QUALITY CONTROL PROGRAM 

The QA/QC program for baseline sample collection included the following:  (1) collection and analysis of 

field duplicate water samples; (2) collection and analysis of equipment blank and field blank samples; and 

(3) calculation of charge balance errors.   

2.1 Field Duplicate Sample Results 

Field duplicate sample results were evaluated following guidelines presented in the U.S. Environmental 

Protection Agency (USEPA) Contract Laboratory Program Functional Guidelines for Inorganic Data 

Review (USEPA, 2004).  Although the USEPA provides no “required” review criteria for determining the 

comparability of “field” duplicate analyses, or laboratory duplicate analyses of water samples, a control 

limit of 20% for the Relative Percent Difference (RPD) is typically applied to original and duplicate sample 

values that are greater than or equal to five times the Contract Required Quantitation Limit (CRQL).  A 

control limit of 35% is applied for solid phase analysis results.  For the current study, the CRQL was 

assumed equal to the practical quantitation limit (PQL).  If the concentration in either the original or 

duplicate sample is less than five times the CRQL (PQL), a control limit of one times the CRQL is applied.  

These criteria were applied to assess duplicate results.   

The RPD of all duplicate samples greater than five times the CRQL was calculated as follows (Equation 

1): 

𝑅𝑃𝐷(%) =
 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 −𝑑𝑢𝑝𝑙𝑖𝑐𝑎𝑡𝑒  
 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 +𝑑𝑢𝑝𝑙𝑖𝑐𝑎𝑡𝑒  

2

𝑥100  (Equation 1) 

2.2 Field Blank Sample Results 

One field blank or equipment sample was collected and analyzed during each groundwater and surface 

water sampling event.  Equipment blanks are used to verify the adequacy of sampling equipment 
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decontamination procedures.  All samples reporting values less than ten times the reporting limit for any 

constituent detected in a blank sample were qualified as estimated high (J+ qualifier) (USEPA, 2004).   

2.3 Charge Balance Errors 

Calculation of a charge balance error is a standard practice in assessing the accuracy of a water analysis.  

Solution electroneutrality means that the sum of cations in solution (expressed in meq/L) should be equal 

to the sum of anions.  A charge balance error of less than 5% to 10% is generally regarded as indicative 

of a good analysis.  Charge balance errors for water samples were calculated as follows: 

𝐸𝑟𝑟𝑜𝑟 % =  
 Σ𝑐𝑎𝑡𝑖𝑜𝑛 − Σ𝑎𝑛𝑖𝑜𝑛   

 Σ𝑐𝑎𝑡𝑖𝑜𝑛 + Σ𝑎𝑛𝑖𝑜𝑛   
𝑥100  (Equation 2) 

Charge balance errors were calculated for speciated solutions using PHREEQC (Version 2.12), an 

equilibrium speciation and mass-transfer code developed by the United States Geological Survey (USGS) 

(Parkhurst and Appelo, 1999).  Concentrations of constituents reported below detectable limits were 

assumed equal to the detection limit.  

3.0 QUALITY ASSURANCE/QUALITY CONTROL RESULTS 

3.1 Surface Water and Groundwater Samples 

One field duplicate sample was collected during each sampling round.  Duplicate analysis results are 

presented in Attachment A.  Results are summarized in Table E-1.  The results of field duplicate analysis 

were satisfactory.  For each duplicate sample, greater than 94% percent of determinations met the project 

defined acceptable criteria.   

One field blank (FB) or equipment blank (EB) sample was collected during each surface water and 

groundwater sampling event, respectively.  Complete blank sample results are provided in Attachment B.  

Summaries of only the blank sample detections that resulted in qualification of one or more sample 

results as biased high (J+ qualifier) are presented in Table E-2 (equipment blanks) and Table E-3 (field 

blanks).  Constituents detected in the blank samples were typically present at concentrations below the 

PQL.  Equipment and field blank samples collected in April 2009 yielded the highest number of 

detections.  A number of constituents were detected in the laboratory blank sample (identified with a “B” 

qualifier), indicating that laboratory contamination may have been the source.   

Constituents detected in 4 or more blank samples are listed below: 

 Molybdenum – Dissolved molybdenum was often detected in both field and equipment 
blanks.  This result suggests that the filters may introduce low levels of molybdenum into 
the samples.  The maximum concentration measured in a blank sample (11 µg/L) is 
much lower than the range of concentrations measured at SW-2 (83 to 750 µg/L).  
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 Zinc – Dissolved zinc was often detected in both field and equipment blanks.   

 Nickel – Total recoverable nickel was detected in five out of eight blank samples.  
Concentrations were consistently low (<1 µg/L). 

 Bis(2-ethylhexyl)phthalate - Bis(2-ethylhexyl)phthalate was detected in all blank 
samples in which it was analyzed.  This constituent was often detected in the laboratory 
blank, indicating that the laboratory is a possible source of contamination.   

Charge balance error results are shown in Table E-4.  All charge balance errors were acceptable.  Thirty-

two (32) of the 34 water samples reported charge balance errors less than 5%.  All samples reported 

charge balance errors less than 10%.   

3.2 Mine Water Samples 

Duplicate and blank samples were not collected during the mine water (i.e., North Quarry and storage 

area runoff) sampling event.  Charge balance error results are shown in Table E-4.  Charge balance 

errors were acceptable (<10%).   

3.3 Laboratory Geochemical Testing 

Charge balance error results for WET test leachates are shown in Table E-5.  Charge balance errors 

were positive for all samples, indicative of a cation surplus or anion deficit.  Charge balance errors ranged 

from 3% to 17%.  The WET leach test is mainly intended to provide information on trace metal leaching.  

Because the charge balance errors are most likely attributable to inaccurate analysis of major ions, the 

errors are considered acceptable for the current evaluation.   

3.4 Field Geochemical Testing – Wall Washing 

Wall washing field blank results are presented in Table E-6.  Most constituents were below detectable 

limits in the single blank sample collected.  Low level detections of the following constituents resulted in 

qualification of some sample results as biased high (i.e., assigned a J+ qualifier):  dissolved nickel, 

dissolved zinc and dissolved potassium. 

Charge balance error results are shown in Table E-7.  Charge balance errors were acceptable for the wall 

washing rinsates from the three limestone samples (less than 5%).  The chert, greywacke and greenstone 

rinsate samples reported charge balance errors ranging from 15 to 20%.  All errors were positive, 

indicative of a cation excess or anion deficit.  It is possible that the poor charge balance results from 

omission of an analyte.  Charge balance errors were calculated using only dissolved phase 

concentrations.  Total phosphorus concentrations for these three samples ranged from 2 to 100 mg/L.  

Exclusion of dissolved phosphate in the calculation of charge balance errors may in part explain the anion 

deficit.   
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4.0 SUMMARY 

A primary objective of the baseline water quality data collection is to provide analytical data that are of 

known and defensible quality.  This Technical Memorandum presents the results of the QA/QC evaluation 

of the baseline water quality data set.  Based on this evaluation, the data are of acceptable quality for 

their intended purpose. 
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Location Date

No. of 

Determinations

No. of 

Failures % Failure

SW-2 4-Feb-09 66 2 3%
SW-2 2-Apr-09 77 3 4%
SW-2 22-Sep-09 69 2 3%
HG-7 27-Oct-09 70 4 6%
SW-2 20-Jan-10 69 2 3%

TABLE E-1

Field Duplicate Result Summary 

Water Quality Monitoring
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March 2010  063-7109

FB-01

24-Nov-09

Aluminum µg/L <38
Antimony µg/L <0.17
Arsenic µg/L <0.52
Hexavalent Chromium µg/L <0.70
Barium µg/L 1.2
Beryllium µg/L <0.18
Boron µg/L <9.7
Cadmium µg/L <0.13
Chromium µg/L <0.55
Copper µg/L <0.68
Iron µg/L <9.3
Lead µg/L <0.054
Manganese µg/L <0.11
Molybdenum µg/L <0.13
Nickel µg/L 0.18 J
Selenium µg/L <0.38
Silicon as SiO2 µg/L <65
Silver µg/L <0.065
Thallium µg/L <0.11
Vanadium µg/L <1.2
Zinc µg/L 2 J
Calcium mg/L 0.14
Magnesium mg/L <0.029
Sodium mg/L <0.12
Potassium mg/L 0.099 J
Total Recoverable Aluminum µg/L <38
Total Recoverable Antimony µg/L <0.20
Total Recoverable Arsenic µg/L <1.1
Total Recoverable Barium µg/L 0.69 B,J
Total Recoverable Beryllium µg/L <0.20
Total Recoverable Boron µg/L <12
Total Recoverable Cadmium µg/L <0.11
Total Recoverable Chromium µg/L <0.64
Total Recoverable Copper µg/L <0.66
Total Recoverable Iron µg/L <30
Total Recoverable Lead µg/L <0.19
Total Recoverable Manganese µg/L 0.63 B,J
Total Recoverable Mercury µg/L <0.016
Total Recoverable Molybdenum µg/L <0.23
Total Recoverable Nickel µg/L 0.84 J
Total Recoverable Selenium µg/L <0.54
Total Recoverable Silver µg/L <0.088
Total Recoverable Thallium µg/L <0.11
Total Recoverable Vanadium µg/L <2.6
Total Recoverable Zinc µg/L 4.6 J

TABLE E-6

Field Blank Sample Result – Wall Washing

Parameter Unit Q



March 2010  063-7109

Charge 

Balance Error 

(%)

HG-01 Limestone - high grade -0.1
GW-01 Greywacke 15
MG-01 Limestone - med to high -1
CT-01 Chert 20
HMG-01 Limestone - high and med/low 4
GS-01 Greenstone 15

TABLE E-7

Charge Balance Errors – Wall Washing

Sample

Appendix E Tables.xlsx



March 2010  063-7109

FB-01

24-Nov-09Parameter Unit Q

Total Recoverable Calcium mg/L 0.18
Total Recoverable Magnesium mg/L <0.038
Total Recoverable Sodium mg/L <0.070
Total Recoverable Potassium mg/L <0.092

Bicarbonate mg/L <5.0
Carbonate mg/L <2.5
Total Alkalinity (as CaCO3) mg/L <4.1
Chloride mg/L <0.059
Fluoride mg/L <0.010
Nitrate as N mg/L <0.026
Sulfate mg/L <0.21
Hardness (as CaCO3) mg/L 0.43 J

pH pH Units 5.81 H
Electrical Conductivity @ 25 C umhos/cm 2.2
Total Dissolved Solids @ 180 C mg/L <6.7
Total Suspended Solids (Glass Fiber) mg/L <4.0
Turbidity NT Units 0.31
Residual Chlorine mg/L <0.10 H
Ammonia as N mg/L <0.025
Nitrite as N mg/L <0.0081
Total Phosphorus mg/L <0.016

Notes:
Q - Laboratory qualifiers
   B - constituent detected in method blank
   J - estimated value
   H - holding time exceeded



 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

ATTACHMENT A 
  



ATTACHMENT A

Duplicate Analysis Results
Page 1 of 10

Parameter Units MDL PQL SW-2 SW-2 Dup

4-Feb-09 4-Feb-09

Metals

Aluminum (Al) µg/L 38 50 <38 <38 +/- PQL

Antimony (Sb) µg/L 0.23 2 6.3 6.1 +/- PQL

Arsenic (As) µg/L 0.67 2 4.5 4.8 +/- PQL

Barium (Ba) µg/L 0.068 1 37 35 6%

Beryllium (Be) µg/L 0.046 1 <0.046 <0.046 +/- PQL

Boron (B) µg/L - - -

Cadmium (Cd) µg/L 0.013 1 0.098 0.14 +/- PQL

Chromium (Cr) µg/L 0.64 3 <0.64 <0.64 +/- PQL

Hexavalent Chromium (Cr VI) µg/L 0.7 2 0.95 1.2 +/- PQL

Copper (Cu) µg/L 0.045 2 1.3 1.0 +/- PQL

Iron (Fe) µg/L 7.2 50 <7.2 <7.2 +/- PQL

Lead (Pb) µg/L 0.019 1 0.023 <0.019 +/- PQL

Manganese (Mn) µg/L 0.025 1 2.2 2.1 +/- PQL

Mercury (Hg) µg/L 0.016 0.2 <0.016 <0.016 +/- PQL

Mercury (Hg) by 1631 µg/L 0.0002 0.0005 0.00141 - -

Molybdenum (Mo) µg/L 0.031 1 750 740 1%

Nickel (Ni) µg/L 0.04 2 70 - -

Selenium (Se) µg/L 0.23 2 80 79 1%

Silver (Ag) µg/L 0.028 1 <0.028 <0.028 +/- PQL

Thallium (Tl) µg/L 0.054 1 0.16 0.085 +/- PQL

Vanadium (V) µg/L
Zinc (Zn) µg/L 0.28 5 12 - -

Calcium (Ca) mg/L 0.019 0.1 200 200 0%

Magnesium (Mg) mg/L 0.021 0.05 38 37 3%

Sodium (Na) mg/L 0.049 0.5 25 25 0%

Potassium (K) mg/L 0.071 1 1.1 1.1 +/- PQL

Silicon (as SiO2) mg/L 0.038 0.2 11 11 0%

Total Recoverable Aluminum (Al) µg/L 28 50 32 39 +/- PQL

Total Recoverable Antimony (Sb) µg/L 0.23 2 6.2 6.1 +/- PQL

Total Recoverable Arsenic (As) µg/L 0.82 2 2.4 1.9 +/- PQL

Total Recoverable Barium (Ba) µg/L 0.072 1 40 40 0%

Total Recoverable Beryllium (Be) µg/L 0.06 1 <0.060 <0.060 +/- PQL

Total Recoverable Boron (B) µg/L
Total Recoverable Cadmium (Cd) µg/L 0.051 1 0.14 0.16 +/- PQL

Total Recoverable Chromium (Cr) µg/L 1.6 3 <1.6 <1.6 +/- PQL

Total Recoverable Copper (Cu) µg/L 0.045 2 1.4 1.3 +/- PQL

Total Recoverable Iron (Fe) µg/L 16 50 87 100 +/- PQL

Total Recoverable Lead (Pb) µg/L 0.053 1 <0.053 <0.053 +/- PQL

Total Recoverable Manganese (Mn) µg/L 0.092 1 4.8 4.9 +/- PQL

Total Recoverable Mercury (Hg) µg/L 0.016 0.2 <0.016 <0.016 +/- PQL

Total Recoverable Molybdenum (Mo) µg/L 0.031 1 770 750 3%

Total Recoverable Nickel (Ni) µg/L 0.065 2 75 77 3%

Total Recoverable Selenium (Se) µg/L 0.5 2 87 84 4%

Total Recoverable Silver (Ag) µg/L 0.064 1 <0.064 <0.064 +/- PQL

Total Recoverable Thallium (Tl) µg/L 0.054 1 <0.054 <0.054 +/- PQL

Total Recoverable Vanadium (V) µg/L
Total Recoverable Zinc (Zn) µg/L 1.3 5 15 16 +/- PQL

Total Recoverable Calcium (Ca) mg/L 0.021 0.1 230 230 0%

Total Recoverable Magnesium (Mg) mg/L 0.019 0.05 43 43 0%

Total Recoverable Sodium (Na) mg/L 0.053 0.5 27 43 46%

Total Recoverable Potassium (K) mg/L 0.12 1 1.2 1.2 +/- PQL

February 2009

Water Quality Eval (Mar 2010).xlsx



ATTACHMENT A

Duplicate Analysis Results
Page 2 of 10

Parameter Units MDL PQL SW-2 SW-2 Dup

4-Feb-09 4-Feb-09

February 2009

Pesticides ND ND -

PCBs ND ND -

VOCs 
Total Trihalomethanes (TTHM)
Bromoform µg/L 0.24 0.5 <0.24 <0.24 +/- PQL

Chloroform µg/L 0.23 0.5 <0.23 <0.23 +/- PQL

Dibromochloromethane µg/L 0.23 0.5 <0.23 <0.23 +/- PQL

Toluene µg/L 0.12 0.5 <0.12 <0.12 +/- PQL

SVOCs 
bis(2-ethylhexyl)phthalate µg/L 1.1 4 1.8 - -

General Chemistry
Bicarbonate mg/L 10 10 190 - -

Carbonate mg/L 5 5 <5.0 - -

Total Alkalinity (as CaCO3) mg/L 8.2 8.2 150 150 0%

Chloride mg/L 0.075 0.5 14 14 0%

Fluoride mg/L 0.0083 0.05 0.15 0.14 +/- PQL

Sulfate mg/L 0.26 2 560 560 0%

Hardness (as CaCO3) mg/L 0.1 0.5 650 750 14%

Total Dissolved Solids (TDS) mg/L 50 50 1100 970 13%

Total Suspended Solids (TSS) mg/L 2.5 2.5 <2.5 2.2 +/- PQL

Residual Chlorine mg/L 0.1 0.1 <0.10 <0.10 +/- PQL

Ammonia (as N) mg/L-N 0.025 0.05 <0.025 <0.025 +/- PQL

Nitrate (as N) mg/L-N 0.018 0.1 0.65 0.67 3%

Nitrite (as N) mg/L-N 0.0081 0.05 <0.0081 <0.0081 +/- PQL

Total Phosphorus mg/L 0.012 0.05 <0.012 <0.012 +/- PQL

Total Sulfide mg/L 0.05 0.1 <0.050 <0.050 +/- PQL

pH s.u. 0.05 0.05 8.30 8.29 0%

Electrical Conductivity (@ 25 °C) umhos/cm 1 1 1240 1210 2%

Odor odor units 1 1 none 4.0 > +/- PQL
Turbidity NTU 0.1 0.1 2.9 2.4 19%

Cyanide mg/L 0.0032 0.005 <0.0032 <0.0032 +/- PQL

Dioxins pg/L <0.64 - -

Aquatic Toxicity pass - -

Asbestos (# of fibers) # of fibers 1 - -

Oil and Grease mg/L NA - -

Determinations 66
Failures 2

% Failure 3%

Water Quality Eval (Mar 2010).xlsx



ATTACHMENT A

Duplicate Analysis Results
Page 3 of 10

Parameter Units

Metals

Aluminum (Al) µg/L
Antimony (Sb) µg/L
Arsenic (As) µg/L
Barium (Ba) µg/L
Beryllium (Be) µg/L
Boron (B) µg/L
Cadmium (Cd) µg/L
Chromium (Cr) µg/L
Hexavalent Chromium (Cr VI) µg/L
Copper (Cu) µg/L
Iron (Fe) µg/L
Lead (Pb) µg/L
Manganese (Mn) µg/L
Mercury (Hg) µg/L
Mercury (Hg) by 1631 µg/L
Molybdenum (Mo) µg/L
Nickel (Ni) µg/L
Selenium (Se) µg/L
Silver (Ag) µg/L
Thallium (Tl) µg/L
Vanadium (V) µg/L
Zinc (Zn) µg/L
Calcium (Ca) mg/L
Magnesium (Mg) mg/L
Sodium (Na) mg/L
Potassium (K) mg/L

Silicon (as SiO2) mg/L

Total Recoverable Aluminum (Al) µg/L
Total Recoverable Antimony (Sb) µg/L
Total Recoverable Arsenic (As) µg/L
Total Recoverable Barium (Ba) µg/L
Total Recoverable Beryllium (Be) µg/L
Total Recoverable Boron (B) µg/L
Total Recoverable Cadmium (Cd) µg/L
Total Recoverable Chromium (Cr) µg/L
Total Recoverable Copper (Cu) µg/L
Total Recoverable Iron (Fe) µg/L
Total Recoverable Lead (Pb) µg/L
Total Recoverable Manganese (Mn) µg/L
Total Recoverable Mercury (Hg) µg/L
Total Recoverable Molybdenum (Mo) µg/L
Total Recoverable Nickel (Ni) µg/L
Total Recoverable Selenium (Se) µg/L
Total Recoverable Silver (Ag) µg/L
Total Recoverable Thallium (Tl) µg/L
Total Recoverable Vanadium (V) µg/L
Total Recoverable Zinc (Zn) µg/L
Total Recoverable Calcium (Ca) mg/L
Total Recoverable Magnesium (Mg) mg/L
Total Recoverable Sodium (Na) mg/L
Total Recoverable Potassium (K) mg/L

MDL PQL SW-2 SW-2 Dup

2-Apr-09 2-Apr-09

38 50 <38 <38 +/- PQL

0.23 2 3.8 4.0 +/- PQL

0.67 2 2.8 3.4 +/- PQL

0.068 1 63 66 5%

0.046 1 0.059 <0.046 +/- PQL

4.9 100 89 91 +/- PQL

0.013 1 0.055 0.057 +/- PQL

0.64 3 <0.64 <0.64 +/- PQL

0.7 2 0.83 0.92 +/- PQL

0.045 2 1.3 1.3 +/- PQL

7.2 50 18 <7.2 +/- PQL

0.019 1 <0.019 <0.019 +/- PQL

0.025 1 3.0 3.0 +/- PQL

0.016 0.2 <0.016 <0.016 +/- PQL

0.0002 0.0005 0.00133 0.00157 +/- PQL

0.031 1 460 490 6%

0.04 2 110 110 0%

0.23 2 74 76 3%

0.028 1 <0.028 <0.028 +/- PQL

0.054 1 <0.054 <0.054 +/- PQL

0.28 5 61 71 15%

0.019 0.1 210 200 5%

0.021 0.05 46 46 0%

0.049 0.5 30 30 0%

0.071 1 1.4 1.4 +/- PQL

0.038 0.2 12 12 0%

28 50 63 110 +/- PQL

0.23 2 4.0 4.0 +/- PQL

0.82 2 2.0 2.1 +/- PQL

0.072 1 72 76 5%

0.06 1 <0.060 0.10 +/- PQL

6.4 100 90 85 +/- PQL

0.051 1 0.086 0.099 +/- PQL

1.6 3 <1.6 <1.6 +/- PQL

0.045 2 1.7 4.2 > +/- PQL

16 50 75 120 +/- PQL

0.053 1 <0.053 <0.053 +/- PQL

0.092 1 5.5 7.2 27%

0.016 0.2 0.028 <0.016 +/- PQL

0.031 1 430 180 82%

0.065 2 120 120 0%

0.5 2 74 75 1%

0.064 1 <0.064 <0.064 +/- PQL

0.054 1 <0.054 <0.054 +/- PQL

1.3 5 12 15 +/- PQL

0.021 0.1 220 200 10%

0.019 0.05 48 44 9%

0.053 0.5 31 30 3%

0.12 1 1.2 1.1 +/- PQL

April 2009

Water Quality Eval (Mar 2010).xlsx



ATTACHMENT A

Duplicate Analysis Results
Page 4 of 10

Parameter Units

Pesticides
PCBs

VOCs 
Total Trihalomethanes (TTHM)
Bromoform µg/L
Chloroform µg/L
Dibromochloromethane µg/L
Toluene µg/L

SVOCs 
bis(2-ethylhexyl)phthalate µg/L

General Chemistry
Bicarbonate mg/L
Carbonate mg/L

Total Alkalinity (as CaCO3) mg/L

Chloride mg/L
Fluoride mg/L
Sulfate mg/L

Hardness (as CaCO3) mg/L

Total Dissolved Solids (TDS) mg/L
Total Suspended Solids (TSS) mg/L
Residual Chlorine mg/L
Ammonia (as N) mg/L-N
Nitrate (as N) mg/L-N
Nitrite (as N) mg/L-N
Total Phosphorus mg/L
Total Sulfide mg/L
pH s.u.
Electrical Conductivity (@ 25 °C) umhos/cm
Odor odor units
Turbidity NTU

Cyanide mg/L

Dioxins pg/L

Aquatic Toxicity
Asbestos (# of fibers) # of fibers
Oil and Grease mg/L

Determinations
Failures

% Failure

MDL PQL SW-2 SW-2 Dup

2-Apr-09 2-Apr-09

April 2009

ND ND -

ND ND -

0.24 0.5 <0.24 <0.24 +/- PQL

0.23 0.5 <0.23 <0.23 +/- PQL

0.23 0.5 <0.23 <0.23 +/- PQL

0.12 0.5 <0.12 <0.12 +/- PQL

1.1 4 2.1 4.6 +/- PQL

5 10 180 180 0%

2.5 5 <2.5 <2.5 +/- PQL

4.1 8.2 150 150 0%

0.059 0.5 12 12 0%

0.01 0.05 0.085 0.10 +/- PQL

0.21 2 600 610 2%

0.1 0.5 740 690 7%

10 50 1100 1000 10%

0.5 1.2 2.0 2.2 +/- PQL

0.1 0.1 <0.10 <0.10 +/- PQL

0.025 0.05 <0.025 <0.025 +/- PQL

0.026 0.1 2.3 2.3 0%

0.0081 0.05 <0.0081 <0.0081 +/- PQL

0.012 0.05 0.025 0.012 +/- PQL

0.05 0.1 <0.050 <0.050 +/- PQL

0.05 0.05 8.15 8.28 2%

1 1 1210 1210 0%

1 1 none none +/- PQL

0.1 0.1 0.44 0.48 +/- PQL

0.0032 / 

0.0028 0.005 0.0036 <0.0032 +/- PQL

<1.0 <0.72 +/- PQL

pass pass 0%

1.2 5 <1.2 1.6 +/- PQL

77
3

4%

Water Quality Eval (Mar 2010).xlsx



ATTACHMENT A

Duplicate Analysis Results
Page 5 of 10

Parameter Units

Metals

Aluminum (Al) µg/L
Antimony (Sb) µg/L
Arsenic (As) µg/L
Barium (Ba) µg/L
Beryllium (Be) µg/L
Boron (B) µg/L
Cadmium (Cd) µg/L
Chromium (Cr) µg/L
Hexavalent Chromium (Cr VI) µg/L
Copper (Cu) µg/L
Iron (Fe) µg/L
Lead (Pb) µg/L
Manganese (Mn) µg/L
Mercury (Hg) µg/L
Mercury (Hg) by 1631 µg/L
Molybdenum (Mo) µg/L
Nickel (Ni) µg/L
Selenium (Se) µg/L
Silver (Ag) µg/L
Thallium (Tl) µg/L
Vanadium (V) µg/L
Zinc (Zn) µg/L
Calcium (Ca) mg/L
Magnesium (Mg) mg/L
Sodium (Na) mg/L
Potassium (K) mg/L

Silicon (as SiO2) mg/L

Total Recoverable Aluminum (Al) µg/L
Total Recoverable Antimony (Sb) µg/L
Total Recoverable Arsenic (As) µg/L
Total Recoverable Barium (Ba) µg/L
Total Recoverable Beryllium (Be) µg/L
Total Recoverable Boron (B) µg/L
Total Recoverable Cadmium (Cd) µg/L
Total Recoverable Chromium (Cr) µg/L
Total Recoverable Copper (Cu) µg/L
Total Recoverable Iron (Fe) µg/L
Total Recoverable Lead (Pb) µg/L
Total Recoverable Manganese (Mn) µg/L
Total Recoverable Mercury (Hg) µg/L
Total Recoverable Molybdenum (Mo) µg/L
Total Recoverable Nickel (Ni) µg/L
Total Recoverable Selenium (Se) µg/L
Total Recoverable Silver (Ag) µg/L
Total Recoverable Thallium (Tl) µg/L
Total Recoverable Vanadium (V) µg/L
Total Recoverable Zinc (Zn) µg/L
Total Recoverable Calcium (Ca) mg/L
Total Recoverable Magnesium (Mg) mg/L
Total Recoverable Sodium (Na) mg/L
Total Recoverable Potassium (K) mg/L

MDL PQL SW-2 SW-2 Dup

22-Sep-09 22-Sep-09

38 50 <38 <38 +/- PQL

0.17 2 2.4 3 +/- PQL

0.52 2 1.5 2.2 +/- PQL

0.12 1 60 68 13%

0.18 1 <0.18 <0.18 +/- PQL

9.7 100 100 100 +/- PQL

0.13 1 <0.13 <0.13 +/- PQL

0.55 3 <0.55 0.58 +/- PQL

0.7 2 <0.70 <0.70 +/- PQL

0.68 2 3.3 4.8 +/- PQL

9.3 50 <9.3 <9.3 +/- PQL

0.054 1 <0.054 <0.054 +/- PQL

0.22 2 2.1 2.8 +/- PQL

- - - - -
- - - - -

0.13  / 0.26 1 / 2 470 470 0%

0.15 2 44 47 7%

0.38 2 81 90 11%

0.065 1 <0.065 <0.065 +/- PQL

0.11 1 <0.11 <0.11 +/- PQL

1.2 3 97 110 13%

1.9 5 3.1 4 +/- PQL

0.016 0.1 200 210 5%

0.029 0.05 53 55 4%

0.12 0.5 24 24 0%

0.074 1 1.1 0.89 +/- PQL

0.065 0.2 17 17 0%

38 / 76 50 / 100 <38 <76 +/- PQL

0.2 2 2.3 2.2 +/- PQL

1.1 2 <1.1 1.4 +/- PQL

0.21 1 60 61 2%

0.2 1 <0.20 <0.20 +/- PQL

12 / 24 100 / 200 110 350 > +/- PQL

0.11 1 0.14 0.11 +/- PQL

0.64 3 0.93 <0.64 +/- PQL

0.66 2 2.5 2.2 +/- PQL

30 / 60 50 / 100 58 <60 +/- PQL

0.19 1 <0.19 <0.19 +/- PQL

0.11 1 4 3.7 +/- PQL

0.016 0.2 0.02 0.058 +/- PQL

0.23 1 470 450 4%

0.25 2 44 43 2%

0.54 2 71 69 3%

0.088 1 <0.088 <0.088 +/- PQL

0.11 1 <0.11 <0.11 +/- PQL

2.6 3 93 86 8%

3.2 5 10 12 +/- PQL

0.036 / 0.072 0.1 / 0.2 200 200 0%

0.038 / 0.076 0.05 / 0.1 52 53 2%

0.07 / 0.14 0.5 / 1 24 25 4%

0.092 / 0.18 1 / 2 0.99 0.89 +/- PQL

September 2009
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ATTACHMENT A

Duplicate Analysis Results
Page 6 of 10

Parameter Units

Pesticides
PCBs

VOCs 
Total Trihalomethanes (TTHM)
Bromoform µg/L
Chloroform µg/L
Dibromochloromethane µg/L
Toluene µg/L

SVOCs 
bis(2-ethylhexyl)phthalate µg/L

General Chemistry
Bicarbonate mg/L
Carbonate mg/L

Total Alkalinity (as CaCO3) mg/L

Chloride mg/L
Fluoride mg/L
Sulfate mg/L

Hardness (as CaCO3) mg/L

Total Dissolved Solids (TDS) mg/L
Total Suspended Solids (TSS) mg/L
Residual Chlorine mg/L
Ammonia (as N) mg/L-N
Nitrate (as N) mg/L-N
Nitrite (as N) mg/L-N
Total Phosphorus mg/L
Total Sulfide mg/L
pH s.u.
Electrical Conductivity (@ 25 °C) umhos/cm
Odor odor units
Turbidity NTU

Cyanide mg/L

Dioxins pg/L

Aquatic Toxicity
Asbestos (# of fibers) # of fibers
Oil and Grease mg/L

Determinations
Failures

% Failure

MDL PQL SW-2 SW-2 Dup

22-Sep-09 22-Sep-09

September 2009

- - -
- - -

- - -
- - -
- - -
- - -

- - -

10 10 240 230 4%

5 5 <5.0 <5.0 +/- PQL

8.2 8.2 190 190 0%

0.059 0.5 18 18 0%

0.01 0.05 0.17 0.17 +/- PQL

0.42 2 550 560 2%

0.1 0.5 710 750 5%

50 50 1000 1000 0%

2 2 5.2 4 +/- PQL

0.1 0.1 <0.10 <0.10 +/- PQL

0.025 0.05 <0.025 <0.025 +/- PQL

0.026 0.1 0.48 0.51 +/- PQL

0.0081 0.05 <0.0081 <0.0081 +/- PQL

0.016 0.05 <0.016 <0.016 +/- PQL

0.05 0.1 <0.050 <0.050 +/- PQL

0.05 0.05 8.24 8.16 1%

1 1 1270 1250 2%

1 1 2 2 +/- PQL

0.1 0.1 1.5 1.9 24%

0.0028 0.005 <0.0028 <0.0028 +/- PQL

- - -

- - -
- - -
- - -

69
2

3%

Water Quality Eval (Mar 2010).xlsx



ATTACHMENT A

Duplicate Analysis Results
Page 7 of 10

Parameter Units

Metals

Aluminum (Al) µg/L
Antimony (Sb) µg/L
Arsenic (As) µg/L
Barium (Ba) µg/L
Beryllium (Be) µg/L
Boron (B) µg/L
Cadmium (Cd) µg/L
Chromium (Cr) µg/L
Hexavalent Chromium (Cr VI) µg/L
Copper (Cu) µg/L
Iron (Fe) µg/L
Lead (Pb) µg/L
Manganese (Mn) µg/L
Mercury (Hg) µg/L
Mercury (Hg) by 1631 µg/L
Molybdenum (Mo) µg/L
Nickel (Ni) µg/L
Selenium (Se) µg/L
Silver (Ag) µg/L
Thallium (Tl) µg/L
Vanadium (V) µg/L
Zinc (Zn) µg/L
Calcium (Ca) mg/L
Magnesium (Mg) mg/L
Sodium (Na) mg/L
Potassium (K) mg/L

Silicon (as SiO2) mg/L

Total Recoverable Aluminum (Al) µg/L
Total Recoverable Antimony (Sb) µg/L
Total Recoverable Arsenic (As) µg/L
Total Recoverable Barium (Ba) µg/L
Total Recoverable Beryllium (Be) µg/L
Total Recoverable Boron (B) µg/L
Total Recoverable Cadmium (Cd) µg/L
Total Recoverable Chromium (Cr) µg/L
Total Recoverable Copper (Cu) µg/L
Total Recoverable Iron (Fe) µg/L
Total Recoverable Lead (Pb) µg/L
Total Recoverable Manganese (Mn) µg/L
Total Recoverable Mercury (Hg) µg/L
Total Recoverable Molybdenum (Mo) µg/L
Total Recoverable Nickel (Ni) µg/L
Total Recoverable Selenium (Se) µg/L
Total Recoverable Silver (Ag) µg/L
Total Recoverable Thallium (Tl) µg/L
Total Recoverable Vanadium (V) µg/L
Total Recoverable Zinc (Zn) µg/L
Total Recoverable Calcium (Ca) mg/L
Total Recoverable Magnesium (Mg) mg/L
Total Recoverable Sodium (Na) mg/L
Total Recoverable Potassium (K) mg/L

MDL PQL HG-7 HG-7 DUP

27-Oct-09 27-Oct-09

38 50 <38 <38 +/- PQL

0.17 2 <0.17 <0.17 +/- PQL

0.52 2 2.2 2.4 +/- PQL

0.12 1 120 120 0%

0.18 1 <0.18 <0.18 +/- PQL

9.7 100 <9.7 <9.7 +/- PQL

0.13 1 <0.13 <0.13 +/- PQL

0.55 3 2.1 1.4 +/- PQL

0.7 2 <0.70 <0.70 +/- PQL

0.68 2 <0.68 <0.68 +/- PQL

9.3 50 310 310 0%

0.054 1 <0.054 <0.054 +/- PQL

0.11 1 330 320 3%

- - - - -
0.001 0.0025 0.0235 0.0221 6%

0.13 1 0.62 0.54 +/- PQL

0.15 2 1.7 1.7 +/- PQL

0.38 2 <0.38 <0.38 +/- PQL

0.065 1 0.81 0.42 +/- PQL

0.11 1 <0.11 <0.11 +/- PQL

1.2 3 <1.2 <1.2 +/- PQL

1.9 5 <1.9 3 +/- PQL

0.016 0.1 110 110 0%

0.029 0.05 43 45 5%

0.12 0.5 21 21 0%

0.074 1 0.93 0.91 +/- PQL

0.065 0.2 26 26 0%

38 50 36000 47000 27%

0.2 2 0.47 0.44 +/- PQL

1.1 2 9.7 11 +/- PQL

0.21 1 330 350 6%

0.2 1 0.81 0.94 +/- PQL

12 100 12 17 +/- PQL

0.11 1 0.28 0.35 +/- PQL

0.64 3 320 360 12%

0.66 2 35 36 3%

30 50 53000 69000 26%

0.19 1 8.3 9 8%

0.11 1 1100 1200 9%

0.016 0.2 0.058 0.092 +/- PQL

0.23 1 1.9 2 +/- PQL

0.25 2 310 350 12%

0.54 2 <0.54 <0.54 +/- PQL

0.088 1 0.14 0.15 +/- PQL

0.11 1 0.12 0.12 +/- PQL

2.6 3 91 100 9%

3.2 5 79 86 8%

0.036 0.1 130 130 0%

0.038 0.05 93 110 17%

0.07 0.5 24 23 4%

0.092 1 5.2 5.7 9%

October 2009
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ATTACHMENT A

Duplicate Analysis Results
Page 8 of 10

Parameter Units

Pesticides
PCBs

VOCs 
Total Trihalomethanes (TTHM)
Bromoform µg/L
Chloroform µg/L
Dibromochloromethane µg/L
Toluene µg/L

SVOCs 
bis(2-ethylhexyl)phthalate µg/L

General Chemistry
Bicarbonate mg/L
Carbonate mg/L

Total Alkalinity (as CaCO3) mg/L

Chloride mg/L
Fluoride mg/L
Sulfate mg/L

Hardness (as CaCO3) mg/L

Total Dissolved Solids (TDS) mg/L
Total Suspended Solids (TSS) mg/L
Residual Chlorine mg/L
Ammonia (as N) mg/L-N
Nitrate (as N) mg/L-N
Nitrite (as N) mg/L-N
Total Phosphorus mg/L
Total Sulfide mg/L
pH s.u.
Electrical Conductivity (@ 25 °C) umhos/cm
Odor odor units
Turbidity NTU

Cyanide mg/L

Dioxins pg/L

Aquatic Toxicity
Asbestos (# of fibers) # of fibers
Oil and Grease mg/L

Determinations
Failures

% Failure

MDL PQL HG-7 HG-7 DUP

27-Oct-09 27-Oct-09

October 2009

- - -
- - -

- - -
- - -
- - -
- - -

- - -

5 5 480 480 0%

2.5 2.5 <2.5 <2.5 +/- PQL

4.1 4.1 400 390 3%

0.059 0.5 46 46 0%

0.01 0.05 0.2 0.2 +/- PQL

0.21 1 31 30 3%

0.1 0.5 450 460 2%

33 33 530 580 9%

20 20 840 1000 17%

0.5 0.5 <0.50 <0.50 +/- PQL

0.025 0.05 0.18 0.042 > +/- PQL

0.026 0.1 <0.026 <0.026 +/- PQL

0.0081 0.05 0.0099 0.0094 +/- PQL

0.04 0.12 0.51 0.63 +/- PQL

0.25 0.5 <0.25 <0.25 +/- PQL

0.05 0.05 7.37 7.4 0%

1 1 870 871 0%

1 1 none none 0%

1 1 210 320 42%

0.0028 0.005 <0.0028 <0.0028 +/- PQL

- - -

- - -
- - -
- - -

70
4

6%

Water Quality Eval (Mar 2010).xlsx



ATTACHMENT A

Duplicate Analysis Results
Page 9 of 10

Parameter Units

Metals

Aluminum (Al) µg/L
Antimony (Sb) µg/L
Arsenic (As) µg/L
Barium (Ba) µg/L
Beryllium (Be) µg/L
Boron (B) µg/L
Cadmium (Cd) µg/L
Chromium (Cr) µg/L
Hexavalent Chromium (Cr VI) µg/L
Copper (Cu) µg/L
Iron (Fe) µg/L
Lead (Pb) µg/L
Manganese (Mn) µg/L
Mercury (Hg) µg/L
Mercury (Hg) by 1631 µg/L
Molybdenum (Mo) µg/L
Nickel (Ni) µg/L
Selenium (Se) µg/L
Silver (Ag) µg/L
Thallium (Tl) µg/L
Vanadium (V) µg/L
Zinc (Zn) µg/L
Calcium (Ca) mg/L
Magnesium (Mg) mg/L
Sodium (Na) mg/L
Potassium (K) mg/L

Silicon (as SiO2) mg/L

Total Recoverable Aluminum (Al) µg/L
Total Recoverable Antimony (Sb) µg/L
Total Recoverable Arsenic (As) µg/L
Total Recoverable Barium (Ba) µg/L
Total Recoverable Beryllium (Be) µg/L
Total Recoverable Boron (B) µg/L
Total Recoverable Cadmium (Cd) µg/L
Total Recoverable Chromium (Cr) µg/L
Total Recoverable Copper (Cu) µg/L
Total Recoverable Iron (Fe) µg/L
Total Recoverable Lead (Pb) µg/L
Total Recoverable Manganese (Mn) µg/L
Total Recoverable Mercury (Hg) µg/L
Total Recoverable Molybdenum (Mo) µg/L
Total Recoverable Nickel (Ni) µg/L
Total Recoverable Selenium (Se) µg/L
Total Recoverable Silver (Ag) µg/L
Total Recoverable Thallium (Tl) µg/L
Total Recoverable Vanadium (V) µg/L
Total Recoverable Zinc (Zn) µg/L
Total Recoverable Calcium (Ca) mg/L
Total Recoverable Magnesium (Mg) mg/L
Total Recoverable Sodium (Na) mg/L
Total Recoverable Potassium (K) mg/L

MDL PQL SW-2 SW-2 Dup

20-Jan-10 20-Jan-10

38 50 <38 <38 +/- PQL

0.17 2 0.98 0.99 +/- PQL

0.52 2 1.5 1.5 +/- PQL

0.12 1 43 42 2%

0.18 1 <0.18 <0.18 +/- PQL

9.7 100 36 35 +/- PQL

0.13 1 <0.13 <0.13 +/- PQL

0.55 3 <0.55 <0.55 +/- PQL

0.7 2 1.2 1.2 +/- PQL

0.68 2 1.8 2 +/- PQL

9.3 50 <9.3 <9.3 +/- PQL

0.054 1 <0.054 0.22 +/- PQL

0.11 1 3.9 4.2 +/- PQL

- - - - -
- - - - -

0.13 1 83 84 1%

0.15 2 27 27 0%

0.38 2 13 13 0%

0.065 1 <0.065 <0.065 +/- PQL

0.11 1 <0.11 <0.11 +/- PQL

1.2 3 66 66 0%

1.9 5 4.1 4.4 +/- PQL

0.016 0.1 84 79 6%

0.029 0.05 28 26 7%

0.12 0.5 13 12 8%

0.074 1 2.2 2.1 +/- PQL

0.065 0.2 13 12 8%

38 50 4900 5200 6%

0.2 2 1.4 1.1 +/- PQL

1.1 2 2.2 2.3 +/- PQL

0.21 1 180 170 6%

0.2 1 <0.20 <0.20 +/- PQL

12 100 52 54 +/- PQL

0.11 1 0.49 0.44 +/- PQL

0.64 3 25 25 0%

0.66 2 14 13 7%

30 50 8300 9000 8%

0.19 1 2.5 2.3 +/- PQL

0.11 1 170 150 13%

0.016 0.2 0.032 <0.016 +/- PQL

0.23 1 92 94 2%

0.25 2 77 73 5%

0.54 2 13 13 0%

0.088 1 <0.088 <0.088 +/- PQL

0.11 1 0.28 0.14 +/- PQL

2.6 3 100 96 4%

3.2 5 89 85 5%

0.036 0.1 100 100 0%

0.038 0.05 31 33 6%

0.07 0.5 13 13 0%

0.092 1 2.7 2.8 +/- PQL

January 2010

Water Quality Eval (Mar 2010).xlsx



ATTACHMENT A

Duplicate Analysis Results
Page 10 of 10

Parameter Units

Pesticides
PCBs

VOCs 
Total Trihalomethanes (TTHM)
Bromoform µg/L
Chloroform µg/L
Dibromochloromethane µg/L
Toluene µg/L

SVOCs 
bis(2-ethylhexyl)phthalate µg/L

General Chemistry
Bicarbonate mg/L
Carbonate mg/L

Total Alkalinity (as CaCO3) mg/L

Chloride mg/L
Fluoride mg/L
Sulfate mg/L

Hardness (as CaCO3) mg/L

Total Dissolved Solids (TDS) mg/L
Total Suspended Solids (TSS) mg/L
Residual Chlorine mg/L
Ammonia (as N) mg/L-N
Nitrate (as N) mg/L-N
Nitrite (as N) mg/L-N
Total Phosphorus mg/L
Total Sulfide mg/L
pH s.u.
Electrical Conductivity (@ 25 °C) umhos/cm
Odor odor units
Turbidity NTU

Cyanide mg/L

Dioxins pg/L

Aquatic Toxicity
Asbestos (# of fibers) # of fibers
Oil and Grease mg/L

Determinations
Failures

% Failure

MDL PQL SW-2 SW-2 Dup

20-Jan-10 20-Jan-10

January 2010

- - -
- - -

- - -
- - -
- - -
- - -

- - -

5 5 170 170 0%

2.5 2.5 <2.5 <2.5 +/- PQL

4.1 4.1 140 140 0%

0.059 0.5 10 10 0%

0.01 0.05 0.13 0.13 +/- PQL

0.21 1 160 160 0%

0.1 0.5 320 300 6%

20 20 410 400 2%

6.2 6.2 200 190 5%

0.1 0.1 <0.10 <0.10 +/- PQL

0.025 0.05 0.15 0.07 +/- PQL

0.026 0.1 1.4 1.4 0%

0.0081 0.05 <0.0081 <0.0081 +/- PQL

0.016 0.05 0.29 0.59 68%

0.05 0.1 <0.050 <0.050 +/- PQL

0.05 0.05 7.49 7.55 1%

1 1 602 605 0%

1 1 8 4 >+/- PQL

0.5 0.5 90 100 11%

0.0028 0.005 <0.0028 <0.0028 +/- PQL

- - -

- - -
- - -
- - -

69
2

3%

Water Quality Eval (Mar 2010).xlsx
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