
Table O-2. Electron Donors and Acceptors - Upper HSU
Final Remedial Investigation Report
Casmalia Resources Superfund Site

Casmalia, California

Location Date Dissolved 
Oxygen

Nitrate
(as NO3)

Dissolved 
Manganese Sulfate Sulfide

(mg/L) (mg/L) (ug/L) (mg/L) (ug/L)
Upper HSU
MW-7BU 9/20/1997 3.46 NT NT 1,390 NT

7/22/1998 11.10 22 NT 1,600 ND<100
10/29/1998 4.80 24 NT 1,570 ND<100
4/29/1999 3.30 18 NT 1,530 ND<100
11/16/1999 NT 20 NT 1,480 ND<100
7/11/2000 2.32 8.9 NT 1,490 ND<100

Minimum 2.32 8.9 -- 1,390 --
Maximum 11.10 24 -- 1,600 --
Mean 5.00 18.58 -- 1,510 --
Standard Deviation 3.52 5.86 -- 74.57 --
MW-18C 11/9/1999 1.40 NT NT NT NT

7/7/2000 3.63 NT NT NT NT
5/3/2001 7.27 NT NT NT NT

10/18/2001 2.87 NT NT NT NT
4/10/2002 1.41 NT NT NT NT
10/25/2002 4.90 NT NT NT NT
10/16/2003 1.25 NT NT NT NT
3/31/2004 1.97 NT NT NT NT
10/15/2004 1.90 NT NT NT NT
3/21/2005 1.45 NT NT NT NT
4/14/2005 NT NT 80 NT NT
11/4/2005 1.79 NT NT NT NT
4/28/2006 3.61 NT NT NT NT
4/27/2007 0.01 NT NT NT NT
4/18/2008 2.99 NT NT NT NT

Minimum 0.01 -- -- -- --
Maximum 7.27 -- -- -- --
Mean 2.60 -- -- -- --
Standard Deviation 1.96 -- -- -- --
PSCT-1 9/29/1997 NT 120 NT 2,670 NT

6/3/1998 8.87 44 NT 4,080 ND<100
10/31/1998 NT 39 NT 3,490 ND<100
5/4/1999 NT 38 NT 4,610 ND<100

11/22/1999 NT 34 NT 3,360 ND<100
7/19/2000 12.32 68 NT 3,290 ND<100
5/8/2001 NT 41 NT 3,220 NT

10/24/2001 2.01 40 NT 3,200 NT
4/18/2002 6.25 28 NT 2,820 NT
5/21/2003 NT 31 NT 2,900 NT
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10/22/2003 NT 19 NT 2,900 NT
4/7/2004 NT ND<8.8 NT 2,520 NT

11/15/2004 0.50 ND<22 3,900 1,800 84
4/12/2005 NT 22 1,500 2,900 ND<100
5/4/2006 NT 24 1,400 2,700 ND<100

10/20/2006 NT 58 1,600 2,600 ND<100
5/4/2007 NT 35 1,300 2,700 ND<100
11/5/2007 NT 39 1,100 2,700 ND<100
5/1/2008 NT 28 860 2,800 ND<100
11/3/2008 NT 51 740 2,800 ND<100

Minimum 0.50 19 740 1,800 84
Maximum 12.32 120 3,900 4,610 84
Mean 5.99 42.17 1,550 3,003 --
Standard Deviation 4.86 23.03 996 592 --
PSCT-2 9/29/1997 7.57 530 NT 3,270 NT

6/5/1998 9.34 659 NT 3,350 ND<100
10/30/1998 3.50 494 NT 3,510 ND<100
5/4/1999 3.30 533 NT 3,450 ND<100

11/22/1999 5.20 391 NT 3,290 ND<100
7/19/2000 4.48 610 NT 3,450 ND<100
5/9/2001 4.58 671 NT 3,360 NT

10/18/2001 5.70 501 NT 3,330 NT
4/17/2002 3.30 455 NT 3,380 NT
10/24/2002 4.08 NT NT NT NT
5/20/2003 NT 486 NT 3,320 NT
10/22/2003 NT 385 NT 3,360 NT
10/29/2003 4.32 NT NT NT NT
4/8/2004 79.70 476 NT 3,350 NT

10/29/2004 5.62 230 ND<50 2,700 ND<100
4/11/2005 3.70 520 ND<50 3,400 ND<100
11/9/2005 5.01 NT NT NT NT
4/27/2006 62.20 52 64 2,700 ND<100
10/20/2006 4.70 380 ND<50 3,200 ND<100
5/10/2007 4.51 270 ND<50 3,100 ND<100
11/2/2007 NT 230 ND<50 3,100 ND<100
5/1/2008 4.93 400 ND<100 3,100 ND<100
11/3/2008 5.44 330 ND<20 3,100 ND<100

Minimum 3.30 52 64 2,700 --
Maximum 79.70 671 64 3,510 --
Mean 11.56 430.15 -- 3,241 --
Standard Deviation 20.56 154.25 -- 222 --
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PSCT-3 9/29/1997 8.10 600 NT 3,330 NT

6/5/1998 8.35 944 NT 3,760 ND<100
11/3/1998 3.00 685 NT 3,750 ND<100
5/3/1999 2.80 729 NT 3,660 ND<100
12/3/1999 1.20 870 NT 3,770 ND<100
7/20/2000 3.61 868 NT 3,600 ND<100
5/9/2001 2.44 966 NT 3,620 NT

10/18/2001 0.18 869 NT 3,570 NT
4/17/2002 0.98 839 NT 3,580 NT
10/24/2002 1.42 NT NT NT NT
5/20/2003 NT 1,110 NT 3,860 NT
10/22/2003 0.90 1,130 NT 3,610 NT
4/8/2004 48.30 1,030 NT 3,910 NT

10/20/2004 1.70 960 120 3,900 ND<100
4/11/2005 1.10 950 150 3,700 ND<100
11/9/2005 0.40 NT NT NT NT
4/27/2006 4.10 630 62 3,300 ND<100
10/20/2006 2.90 640 28 3,500 ND<100
5/10/2007 1.39 650 ND<50 3,500 ND<100
11/2/2007 2.29 530 ND<50 3,500 ND<100
5/1/2008 4.54 680 ND<100 3,400 ND<100
11/3/2008 3.90 610 ND<20 3,600 ND<100

Minimum 0.18 530 28 3,300 --
Maximum 48.30 1,130 150 3,910 --
Mean 4.93 815 90.00 3,621 --
Standard Deviation 10.18 181 55.16 173 --
PSCT-4 9/26/1997 1.21 NT NT 3,390 NT

6/2/1998 7.18 425 NT 3,100 ND<100
10/31/1998 NT 99 NT 2,900 ND<100
5/4/1999 NT 278 NT 3,070 ND<100

11/22/1999 NT 146 NT 2,870 100
7/20/2000 2.91 228 NT 2,730 ND<100
5/9/2001 6.02 198 NT 2,710 NT

10/18/2001 4.58 148 NT 2,750 NT
4/17/2002 4.14 120 NT 2,990 NT
10/24/2002 4.08 NT NT NT NT
5/20/2003 NT 143 NT 2,880 NT
10/22/2003 3.08 111 NT 2,990 NT
4/8/2004 73.10 178 NT 3,070 NT
11/4/2004 4.00 120 ND<50 3,000 ND<100
4/11/2005 5.50 240 19 3,000 ND<100
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11/9/2005 9.26 NT NT NT NT
4/27/2006 4.48 240 ND<50 2,700 ND<100
10/24/2006 3.69 110 ND<50 2,700 ND<100
5/10/2007 4.64 82 ND<50 2,800 ND<100
11/2/2007 3.68 67 ND<50 2,900 ND<100
4/30/2008 4.38 160 ND<100 2,900 ND<100
11/3/2008 5.67 86 ND<20 2,800 ND<100

Minimum 1.21 67 19 2,700 100
Maximum 73.10 425 19 3,100 100
Mean 8.42 167 -- 2,887 --
Standard Deviation 16.24 87 -- 133 --
RAP-3A 9/23/1997 9.70 38 NT 2,880 NT

6/3/1998 7.37 34 NT 3,360 ND<100
11/1/1998 NT 28 NT 3,440 ND<100
4/26/1999 2.50 19 NT 3,420 ND<100
11/9/1999 0.26 NT NT NT NT
11/11/1999 NT 22 NT 3,290 ND<100
6/28/2000 41.50 23 NT 3,210 ND<100
5/8/2001 NT 22 NT 3,250 NT

10/18/2001 0.49 18 NT 3,250 NT
4/16/2002 1.67 18 NT 3,160 NT
10/24/2002 1.17 NT NT NT NT
5/20/2003 NT 15 NT 3,100 NT
10/21/2003 2.26 18 NT 3,190 NT
4/7/2004 2.31 25 NT 3,160 NT

10/22/2004 1.27 20 ND<50 3,100 ND<100
4/12/2005 1.80 29 13 3,300 ND<100
11/4/2005 3.42 NT NT NT NT
5/5/2006 99.50 22 ND<50 3,100 ND<100
5/8/2007 3.41 12 ND<50 3,100 ND<100
4/29/2008 3.15 20 ND<100 3,200 ND<100

Minimum 0.26 12 13 2,880 --
Maximum 99.50 38 13 3,440 --
Mean 11.36 22.53 -- 3,206 --
Standard Deviation 25.51 6.63 -- 137 --
RG-1B 7/23/1998 11.25 ND<8.9 NT 2,240 ND<100

10/30/1998 2.40 4.10 NT 2,020 ND<100
4/30/1999 1.80 ND<8.8 NT 1,900 ND<100
12/6/1999 0.50 NT NT NT NT
12/8/1999 NT ND<4.4 NT 2,130 ND<100
7/18/2000 1.03 ND<4.4 NT 1,810 ND<100
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5/9/2001 2.46 ND<4.4 NT 1,950 NT

10/25/2001 0.51 ND<2.2 NT 2,100 NT
4/17/2002 0.06 ND<4.4 NT 2,350 NT
10/24/2002 1.80 NT NT NT NT
5/22/2003 NT ND<4.4 NT 2,400 NT
10/22/2003 1.53 ND<4.4 NT 2,210 NT
4/6/2004 5.36 ND<4.4 NT 2,420 NT

10/20/2004 NT ND<4.4 1,900 2,500 ND<100
10/21/2004 2.83 NT NT NT NT
3/22/2005 2.51 NT NT NT NT
3/23/2005 NT 9.1 1,300 2,100 ND<100
11/9/2005 3.49 NT NT NT NT
5/2/2006 3.40 2.7 1,900 2,000 ND<100
4/30/2007 3.00 NT NT NT NT
5/1/2007 NT ND<0.44 3,300 2,000 ND<100
4/17/2008 3.33 6.8 1,500 2,100 ND<100

Minimum 0.06 2.7 1,300 1,810 --
Maximum 11.25 9.1 3,300 2,500 --
Mean 2.78 5.30 1,980 2,139 --
Standard Deviation 2.55 3.36 782 199 --
RG-2B 5/10/2001 5.14 NT NT NT NT

10/22/2001 2.63 NT NT NT NT
4/15/2002 4.85 NT NT NT NT
10/23/2002 1.10 NT NT NT NT
4/5/2004 3.04 NT NT NT NT

10/12/2004 0.86 NT NT NT NT
3/24/2005 0.74 NT NT NT NT
11/4/2005 3.04 NT NT NT NT
4/25/2006 1.05 NT NT NT NT
4/15/2008 2.85 NT NT NT NT

Minimum 0.74 -- -- -- --
Maximum 5.14 -- -- -- --
Mean 2.53 -- -- -- --
Standard Deviation 1.60 -- -- -- --
RG-4B 5/7/1999 NT 1,720 NT 3,120 ND<100

5/8/2001 NT 1,120 NT 3,460 NT
10/25/2001 2.71 NT NT NT NT
4/17/2002 17.90 NT NT NT NT
10/23/2002 0.50 NT NT NT NT
10/23/2003 1.81 NT NT NT NT
4/7/2004 1.39 NT NT NT NT
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10/15/2004 11.20 NT NT NT NT
3/21/2005 1.88 1,800 850 3,200 ND<100
4/25/2006 39.80 1,800 940 3,100 ND<100
10/20/2006 9.16 NT NT NT NT
4/27/2007 1.22 NT NT NT NT
11/2/2007 2.33 NT NT NT NT
4/15/2008 2.16 770 2,500 3,800 ND<100
10/31/2008 1.90 NT NT NT NT

Minimum 0.50 770 850 3,100 --
Maximum 39.80 1,800 2,500 3,800 --
Mean 7.23 1,442 1,430 3,336 --
Standard Deviation 11.05 471 928 296 --
RG-6B 7/7/2000 56.50 47 NT 4,530 ND<100

5/2/2001 1.72 39 NT 4,340 NT
10/17/2001 3.21 37 NT 4,680 NT
4/10/2002 2.14 ND<8.8 NT 2,900 NT
10/22/2002 0.60 23 NT 4,300 NT
5/14/2003 NT 23 NT 4,400 NT
10/15/2003 1.34 20 NT 4,950 NT
3/31/2004 2.63 49.5 NT 4,570 NT
10/29/2004 1.65 NT 1,300 NT NT
3/29/2005 0.65 84 49 4,000 ND<100
11/3/2005 1.80 NT NT NT NT
4/26/2006 3.58 100 48 3,600 ND<100
10/18/2006 3.80 25 820 4,800 ND<100
4/26/2007 1.90 13 950 4,900 ND<100
10/31/2007 2.71 NT NT NT NT
4/17/2008 0.58 42 460 4,800 ND<100
10/29/2008 13.30 14 640 5,100 ND<100

Minimum 0.58 13 48 2,900 --
Maximum 56.50 100 1,300 5,100 --
Mean 6.13 40 610 4,419 --
Standard Deviation 13.76 26 464 591 --
RG-7B 7/18/2000 0.86 ND<4.4 NT 2,850 ND<100

5/2/2001 1.41 ND<8.8 NT 3,010 NT
10/17/2001 1.04 ND<8.8 NT 3,080 NT
4/10/2002 0.77 26 NT 4,740 NT
10/24/2002 0.50 ND<8.8 NT 3,040 NT
5/15/2003 NT ND<8.8 NT 2,870 NT
10/16/2003 1.05 ND<8.8 NT 3,010 NT
3/31/2004 1.08 ND<4.4 NT 2,980 NT
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10/15/2004 0.97 ND<8.8 10,000 3,100 ND<100
3/25/2005 2.18 ND<8.8 10,000 3,000 ND<100
11/3/2005 2.28 NT NT NT NT
4/26/2006 2.03 ND<0.44 9,900 2,700 ND<100
4/26/2007 2.18 ND<8.8 11,000 2,800 ND<100
4/17/2008 1.58 ND<8.8 11,000 2,700 ND<100

Minimum 0.50 26 9,900 2,700 --
Maximum 2.28 26 10,000 4,740 --
Mean 1.38 -- 9,967 3,125 --
Standard Deviation 0.61 -- 58 548 --
RG-11B 4/1/2005 13.30 NT NT NT NT

11/4/2005 1.02 NT NT NT NT
4/28/2006 2.61 NT NT NT NT

Minimum 1.02 -- -- -- --
Maximum 13.30 -- -- -- --
Mean 5.64 -- -- -- --
Standard Deviation 6.68 -- -- -- --
RG-11B-2 4/1/2005 13.30 NT NT NT NT

11/4/2005 1.02 NT NT NT NT
4/28/2006 2.61 NT NT NT NT
4/27/2007 2.31 8.7 330 5,100 ND<100
4/18/2008 1.03 NT NT NT NT

Minimum 1.02 8.7 330 5,100 --
Maximum 13.30 8.7 330 5,100 --
Mean 4.05 -- -- -- --
Standard Deviation 5.22 -- -- -- --
RIMW-2 1/20/2005 0.48 ND<22 8,800 2,800 ND<100

3/25/2005 1.56 4.8 9,500 3,200 ND<100
11/2/2005 3.61 3.7 9,100 3,200 ND<100
4/26/2006 4.34 ND<0.44 9,100 3,000 ND<100
10/19/2006 3.60 ND<4.4 8,900 3,100 ND<100
4/26/2007 2.40 ND<8.8 6,900 3,100 ND<100
10/31/2007 3.66 ND<0.44 4,300 3,000 ND<100
4/17/2008 3.65 ND<8.8 7,900 3,100 ND<100
10/29/2008 3.20 ND<0.44 11,000 3,100 ND<100

Minimum 0.48 3.7 4,300 2,800 --
Maximum 4.34 4.8 11,000 3,200 --
Mean 2.94 4.25 8,389 3,067 --
Standard Deviation 1.23 0.78 1,893 122 --
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RIMW-3 3/3/2005 NT ND<4.4 9,200 2,300 ND<100

4/18/2005 NT 1.1 11,000 2,300 370
11/17/2005 NT ND<0.44 7,400 210 6,900
5/4/2006 NT ND<0.44 8,200 1,600 2,900

10/20/2006 NT ND<4.4 7,700 120 18,000
5/1/2007 NT ND<0.44 9,000 51 ND<100

10/30/2007 NT ND<0.44 8,100 52 3,400
4/22/2008 NT ND<4.4 8,600 1,100 ND<100
10/30/2008 NT 1.7 8,600 89 24,000

Minimum -- 1.1 7,400 51 370.00
Maximum -- 1.7 11,000 2,300 24,000
Mean -- 1.40 8,644 869 9,262
Standard Deviation -- 0.42 1,056 976 9,519
RIMW-10 10/20/2006 4.60 23.00 110 850 310

5/3/2007 3.33 8.50 130 690 140
11/2/2007 2.97 4.60 82 690 ND<100
4/18/2008 4.22 61.00 ND<100 760 ND<100
10/31/2008 6.45 9.80 39 510 ND<100

Minimum 2.97 4.60 39 510 140
Maximum 6.45 61.00 130 850 310
Mean 4.31 21.38 90 700 225
Standard Deviation 1.36 23.21 39 125 120
RIMW-11 10/18/2006 0.24 ND<0.88 ND<50 4.1 ND<100

5/2/2007 1.36 ND<0.44 32 13 ND<100
10/30/2007 0.40 ND<0.44 28 7.5 ND<100
4/17/2008 1.09 ND<2.2 32 17 ND<100
10/29/2008 1.17 6.7 41 7.6 ND<100

Minimum 0.24 6.7 28 4.1 --
Maximum 1.36 6.7 41 17 --
Mean 0.85 -- 33 9.84 --
Standard Deviation 0.50 -- 5.50 5.12 --
RIPZ-37 10/20/2006 4.38 NT NT NT NT

10/24/2006 NT 12 9,600 2,700 ND<200
Minimum 4.38 12 9,600 2,700 --
Maximum 4.38 12 9,600 2,700 --
Mean -- -- -- -- --
Standard Deviation -- -- -- -- --
SW-17 9/26/1997 0.50 NT NT 3,760 NT

6/9/1998 7.65 ND<2 NT 4,440 ND<100
10/31/1998 NT ND<8.9 NT 4,420 210
5/5/1999 0.80 ND<8.8 NT 4,420 ND<100
12/8/1999 NT ND<8.9 NT 4,430 430
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7/19/2000 0.63 ND<8.8 NT 3,560 22,000
11/11/2004 0.54 NT NT NT NT
11/12/2004 NT ND<8.8 5,000 4,900 ND<100
4/15/2005 0.55 ND<8.8 5,300 4,500 ND<100

Minimum 0.50 -- 5,000 3,560 210
Maximum 7.65 -- 5,300 4,900 22,000
Mean 1.78 -- 5,150 4,304 7,547
Standard Deviation 2.88 -- 212 432 12,517
SW-29 11/29/1999 0.49 NT NT NT NT

11/30/1999 NT 9.7 NT 6,080 ND<100
7/7/2000 5.17 NT NT NT NT
7/10/2000 NT 63 NT 5,260 ND<100
5/7/2001 5.15 61.6 NT 5,240 NT

10/23/2001 4.50 52 NT 4,730 NT
4/16/2002 2.47 9.8 NT 6,020 NT
5/14/2003 NT 16 NT 5,630 NT
10/16/2003 1.24 7.9 NT 5,670 NT
3/31/2004 27.80 16 NT 5,420 NT
10/15/2004 7.00 4.9 670 5,900 ND<100
3/30/2005 2.95 24 620 5,100 ND<100
11/4/2005 1.36 NT NT NT NT
4/27/2006 5.46 25 630 5,300 ND<100
10/19/2006 5.66 4.1 830 5,900 ND<100
5/2/2007 3.68 ND<0.44 900 6,000 ND<100
11/2/2007 3.25 ND<0.44 NT 6,000 ND<100
4/23/2008 2.99 13 700 5,900 ND<100
10/31/2008 1.70 5.8 970 5,900 ND<100

Minimum 0.49 4.1 620 4,730 --
Maximum 27.80 63 970 6,080 --
Mean 5.05 22.34 760 5,628 --
Standard Deviation 6.34 20.92 140 405 --
SW-31 12/1/1999 0.50 19 NT 2,970 ND<100

7/6/2000 6.10 15 NT 3,070 ND<100
5/3/2001 0.33 11 NT 3,030 NT

10/18/2001 0.46 12 NT 3,160 NT
4/15/2002 0.18 10 NT 3,060 NT
5/19/2003 NT 15 NT 2,960 NT
10/22/2003 6.48 15 NT 3,140 NT
4/5/2004 15.90 16 NT 3,100 NT

10/14/2004 0.05 8.3 2,000 3,100 ND<100
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4/5/2005 0.15 6.1 2,100 3,200 ND<100

11/10/2005 0.74 NT NT NT NT
5/4/2006 2.00 ND<0.44 2,200 2,900 ND<100
5/7/2007 0.14 ND<8.8 2,400 2,900 ND<100
4/29/2008 0.84 2.7 3,300 3,100 ND<100

Minimum 0.05 2.7 2,000 2,900 --
Maximum 15.90 19 3,300 3,200 --
Mean 2.61 11.83 2,400 3,053 --
Standard Deviation 4.56 4.81 524 95.95 --
SW-44 11/10/1999 0.20 104 NT 3,180 ND<100

7/17/2000 0.69 162 NT 3,260 ND<100
5/3/2001 1.14 238 NT 3,200 NT

10/18/2001 0.63 108 NT 3,180 NT
4/16/2002 0.93 88 NT 3,190 NT
5/22/2003 NT 186 NT 3,010 NT
10/23/2003 0.73 103 NT 3,080 NT
4/5/2004 0.46 131 NT 3,060 NT

10/22/2004 0.80 85 1,100 3,100 ND<100
4/1/2005 0.11 140 1,200 3,200 ND<100
11/9/2005 0.21 NT NT NT NT
5/8/2006 0.23 69 1,300 3,200 ND<100
5/7/2007 0.10 46 1,200 3,100 ND<100
4/24/2008 0.79 37 1,600 3,100 53

Minimum 0.10 37 1,100 3,010 53
Maximum 1.14 238 1,600 3,260 53
Mean 0.54 115 1,280 3,143 --
Standard Deviation 0.34 56 192 72 --
WP-7S 11/18/1999 0.10 30 NT 9,440 ND<100

7/10/2000 3.61 73 NT 8,960 ND<100
5/2/2001 3.70 93.1 NT 8,920 NT

10/23/2001 4.21 46 NT 9,270 NT
4/10/2002 3.17 NT NT NT NT
10/16/2003 1.03 NT NT NT NT
4/7/2004 1.54 NT NT NT NT

10/20/2004 1.32 NT NT NT NT
11/10/2004 1.32 NT NT NT NT
3/24/2005 1.79 NT NT NT NT
4/13/2005 NT 80 ND<50 10,000 ND<100
11/4/2005 2.49 NT NT NT NT
4/28/2006 3.82 NT 33 NT NT
5/3/2007 3.04 NT NT NT NT
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4/18/2008 2.54 NT NT NT NT

Minimum 0.10 30 33 8,920 --
Maximum 4.21 93.1 33 10,000 --
Mean 2.41 64.42 -- 9,318 --
Standard Deviation 1.24 25.80 -- 438 --
WP-8S 9/24/1997 3.88 42 NT 2,150 NT

6/8/1998 4.71 60 NT 2,120 ND<100
11/3/1998 1.00 38 NT 2,190 ND<100
5/4/1999 1.60 23 NT 2,270 ND<100

11/22/1999 0.56 31 NT 2,210 ND<100
7/20/2000 0.34 38 NT 2,190 ND<100
10/18/2004 0.88 72 710 2,600 ND<100
4/4/2005 0.24 62 800 2,500 ND<100

Minimum 0.24 23 710 2,120 --
Maximum 4.71 72 800 2,600 --
Mean 1.65 46 755 2,279 --
Standard Deviation 1.70 17 64 175 --
Lower HSU
A2B 9/12/1997 4.05 4 NT 4,160 NT

5/29/1998 NT ND<8.9 NT 4,760 ND<100
10/27/1998 1.80 5.8 NT 4,790 ND<100
4/20/1999 1.10 5.8 NT 4,630 ND<100
12/8/1999 0.60 ND<8.9 NT 4,450 ND<100
7/6/2000 NT ND<4.4 NT 4,570 ND<100
5/1/2001 1.58 NT NT NT NT

10/16/2001 0.40 NT NT NT NT
4/10/2002 0.66 NT NT NT NT
10/23/2002 2.10 NT NT NT NT
10/15/2003 1.71 NT NT NT NT
3/30/2004 6.40 NT NT NT NT
10/21/2004 0.60 NT NT NT NT
3/29/2005 0.44 NT NT NT NT
11/7/2005 0.86 NT NT NT NT
5/3/2006 0.44 NT NT NT NT
4/25/2007 0.84 NT NT NT NT
4/23/2008 1.44 NT NT NT NT

Minimum 0.40 4 -- 4,160 --
Maximum 6.40 5.8 -- 4,790 --
Mean 1.56 5.20 -- 4,560 --
Standard Deviation 1.59 1.04 -- 232 --
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Table O-2. Electron Donors and Acceptors - Upper HSU
Final Remedial Investigation Report
Casmalia Resources Superfund Site

Casmalia, California

Location Date Dissolved 
Oxygen

Nitrate
(as NO3)

Dissolved 
Manganese Sulfate Sulfide

(mg/L) (mg/L) (ug/L) (mg/L) (ug/L)
RG-1C 7/24/1998 10.93 NT NT NT NT

11/3/1998 3.40 ND<2 NT 2,080 ND<100
4/30/1999 2.80 ND<2.2 NT 2,190 110
11/29/1999 0.42 NT NT NT NT
7/19/2000 0.21 1 NT 2,150 ND<100

Minimum 0.21 1 -- 2,080 110
Maximum 10.93 1 -- 2,190 110
Mean 3.55 -- -- 2,140 110
Standard Deviation 4.36 -- -- 56 --
RIPZ-15 5/8/2006 0.49 ND<2.2 51 930 ND<100

10/24/2006 0.22 ND<2.2 59 960 ND<100
Minimum 0.22 -- 51 930 --
Maximum 0.49 -- 59 960 --
Mean 0.36 -- 55.00 945 --
Standard Deviation 0.19 -- 5.66 21 --
RIPZ-16 5/9/2006 0.15 ND<2.2 31 1,400 150

10/23/2006 0.29 ND<1.5 36 1,500 190
Minimum 0.15 -- 31 1,400 150
Maximum 0.29 -- 36 1,500 190
Mean 0.22 -- 33.50 1,450 170
Standard Deviation 0.10 -- 3.54 71 28
RP-55C-2 9/24/1997 NT ND<0.05 NT 2,850 NT

7/24/1998 NT ND<2 NT 3,080 ND<100
11/2/1998 NT ND<8.9 NT 3,140 ND<100
4/29/1999 NT ND<4.4 NT 3,180 ND<100
11/30/1999 NT ND<8.9 NT 3,120 ND<100
7/14/2000 NT ND<4.4 NT 3,110 ND<100

Minimum -- -- -- 2,850 --
Maximum -- -- -- 3,180 --
Mean -- -- -- 3,080 --
Standard Deviation -- -- -- 117 --
RP-94D 11/10/1999 1.70 ND<8.8 NT 3,100 ND<100

7/18/2000 0.41 ND<8.8 NT 3,160 ND<100
5/9/2001 4.00 ND<4.4 NT 3,160 NT

10/25/2001 0.31 ND<4.4 NT 3,140 NT
4/17/2002 0.81 ND<8.8 NT 3,070 NT
5/22/2003 NT ND<4.4 NT 3,130 NT
10/23/2003 1.98 ND<0.9 NT 3,100 NT
4/6/2004 0.50 1.5 76 3,140 NT

10/29/2004 7.08 0.93 72 3,100 ND<100
4/6/2005 0.39 ND<8.8 NT 3,200 NT
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Table O-2. Electron Donors and Acceptors - Upper HSU
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Casmalia Resources Superfund Site

Casmalia, California

Location Date Dissolved 
Oxygen

Nitrate
(as NO3)

Dissolved 
Manganese Sulfate Sulfide

(mg/L) (mg/L) (ug/L) (mg/L) (ug/L)
11/11/2005 1.53 NT NT NT NT
5/10/2006 1.61 ND<4.4 73 3,200 ND<100
5/9/2007 1.21 ND<4.4 90 3,100 ND<100
4/17/2008 0.69 ND<4.4 69 3,000 NT

Minimum 0.31 0.93 69 3,000 --
Maximum 7.08 1.5 90 3,200 --
Mean 1.71 1.22 76 3,123 --
Standard Deviation 1.90 0.40 8 54 --
RP-96C-2 9/25/1997 3.57 NT NT 4,730 NT

6/5/1998 8.64 ND<2 NT 4,700 ND<100
10/31/1998 NT ND<2 NT 4,830 ND<100
5/5/1999 2.80 ND<8.8 NT 5,060 ND<100

11/17/1999 2.00 ND<8.9 NT 3,760 ND<100
7/18/2000 0.60 ND<4.4 NT 4,850 ND<100

Minimum 0.60 -- -- 3,760 --
Maximum 8.64 -- -- 5,060 --
Mean 3.52 -- -- 4,655 --
Standard Deviation 3.06 -- -- 456 --
RP-98C 9/26/1997 4.80 NT NT 3,730 NT

6/9/1998 6.83 31 NT 3,340 ND<100
11/1/1998 NT 10 NT 3,730 ND<100
5/5/1999 2.10 83 NT 2,910 ND<100

11/22/1999 0.56 19 NT 3,710 200
7/19/2000 1.48 127 NT 2,760 ND<100

Minimum 0.56 10 -- 2,760 200
Maximum 6.83 127 -- 3,730 200
Mean 3.15 54 -- 3,363 --
Standard Deviation 2.59 50 -- 438 --
RP-107D 9/24/1997 3.30 ND<0.05 NT 1,580 NT

9/26/1997 4.16 NT NT NT NT
7/24/1998 10.23 ND<8.9 NT 1,740 ND<100
11/2/1998 1.50 ND<2 NT 1,620 ND<100
4/29/1999 1.90 ND<8.8 NT 1,690 ND<100
11/18/1999 0.40 ND<9 NT 1,600 ND<100
6/30/2000 5.60 ND<2.2 NT 1,710 ND<100
5/3/2001 0.60 NT NT NT NT

10/18/2001 0.97 NT NT NT NT
4/11/2002 0.71 NT NT NT NT
10/16/2003 0.07 NT NT NT NT
4/1/2004 0.20 NT NT NT NT

10/21/2004 0.30 NT NT NT NT
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Table O-2. Electron Donors and Acceptors - Upper HSU
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Casmalia Resources Superfund Site

Casmalia, California

Location Date Dissolved 
Oxygen

Nitrate
(as NO3)

Dissolved 
Manganese Sulfate Sulfide

(mg/L) (mg/L) (ug/L) (mg/L) (ug/L)
3/30/2005 0.14 NT NT NT NT
11/2/2005 0.48 NT NT NT NT
5/9/2006 0.22 NT NT NT NT
4/26/2007 0.28 NT NT NT NT
4/28/2008 2.10 NT NT NT NT

Minimum 0.07 -- -- 1,580 --
Maximum 10.23 -- -- 1,740 --
Mean 1.84 -- -- 1,657 --
Standard Deviation 2.61 -- -- 65 --
WP-3D 9/26/1997 4.30 NT NT 3,390 NT

6/5/1998 8.57 6.3 NT 3,290 ND<100
10/30/1998 NT 4.4 NT 3,360 ND<100
4/26/1999 NT ND<8.8 NT 3,440 ND<100
11/9/1999 1.80 ND<4.4 NT 3,290 ND<100
7/11/2000 0.47 ND<4.4 NT 3,260 ND<100
5/8/2001 2.70 NT NT NT NT

10/23/2001 0.37 NT NT NT NT
4/16/2002 0.82 NT NT NT NT
10/23/2003 0.21 NT NT NT NT
4/8/2004 26.90 NT NT NT NT

10/22/2004 0.16 NT NT NT NT
1/20/2005 1.61 NT NT NT NT
3/22/2005 1.45 NT NT NT NT
11/7/2005 0.60 NT NT NT NT
4/27/2006 0.51 NT NT NT NT
5/3/2007 5.53 NT NT NT NT
4/18/2008 1.71 NT NT NT NT

Minimum 0.16 4.4 -- 3,260 --
Maximum 26.90 6.3 -- 3,440 --
Mean 3.61 5.35 -- 3,338 --
Standard Deviation 6.62 1.34 -- 70 --
WP-7D 12/2/1999 1.70 ND<8.9 NT 4,650 ND<100

7/18/2000 0.67 ND<8.8 NT 4,700 ND<100
5/1/2001 0.75 ND<8.8 NT 4,720 NT

10/23/2001 0.67 ND<8.8 NT 4,750 NT
4/12/2002 0.33 ND<8.8 NT 4,630 NT
5/15/2003 NT 2.3 NT 4,610 NT
10/21/2003 1.28 ND<8.8 NT 4,760 NT
4/6/2004 0.97 ND<8.8 NT 4,740 NT

10/19/2004 1.28 ND<8.8 25 4,800 ND<100
3/24/2005 1.31 ND<8.8 46 4,800 ND<100
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Table O-2. Electron Donors and Acceptors - Upper HSU
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Casmalia Resources Superfund Site

Casmalia, California

Location Date Dissolved 
Oxygen

Nitrate
(as NO3)

Dissolved 
Manganese Sulfate Sulfide

(mg/L) (mg/L) (ug/L) (mg/L) (ug/L)
11/8/2005 2.44 NT NT NT NT
5/2/2006 1.74 ND<0.44 53 4,600 ND<100
5/1/2007 1.68 ND<0.44 66 4,400 ND<100
4/17/2008 0.99 ND<8.8 51 4,400 NT

Minimum 0.33 2.3 25 4,400 --
Maximum 2.44 2.3 66 4,800 --
Mean 1.22 -- 48 4,658 --
Standard Deviation 0.57 -- 15 133 --
WP-8D 11/30/1999 1.70 ND<8.9 NT 3,190 ND<100

7/18/2000 0.19 ND<8.8 NT 3,200 1,200
5/4/2001 1.63 ND<8.8 NT 3,220 NT

10/18/2001 4.23 ND<4.4 NT 3,270 NT
4/12/2002 0.71 ND<8.8 NT 3,130 NT
5/21/2003 NT ND<4.4 NT 3,110 NT
10/21/2003 2.12 ND<4.4 NT 3,240 NT
4/7/2004 0.88 ND<4.4 NT 3,180 NT

10/19/2004 0.78 ND<4.4 ND<50 3,300 ND<100
3/30/2005 0.59 ND<4.4 16 3,300 ND<100
11/8/2005 2.33 NT NT NT NT
5/3/2006 0.91 1.2 ND<50 3,200 ND<100
5/1/2007 2.23 1.3 23 3,200 ND<100

Minimum 0.19 1.2 16 3,110 1,200
Maximum 4.23 1.3 23 3,300 1,200
Mean 1.53 1.25 19.50 3,212 --
Standard Deviation 1.11 0.07 4.95 59 --

Abbreviations:
mv = Millivolts.
mg/L = Milligrams per liter.
ug/L = Micrograms per liter.
NT = Not Tested. Checked: NM
ND< # = Not detected above detection limit. Approved: WBC
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