






























Mr. Jan Alfson
Central Valley Regional Water Quality Control Board
December 2, 2009
Page 16

For the shallow zone, a tolerance bound of 1,170 mg/L was calculated for the western area based
on a sample size of 51; a tolerance bound of 740 mg/L was calculated for the central based on a
sample size of 55; and a tolerance bound of 362 mg/L was calculated for the eastern area based
on of a sample size of 70. For the deep zone, a tolerance bound of 1,100 mg/L was calculated for
the western area based on a sample size of 35; a tolerance bound of 453 mg/L was calculated for
the central area based on a sample size of 93; and a tolerance bound of 380 mg/L was calculated
for the eastern area based on of a sample size of 26.

The sample size has a significant effect on statistical confidence levels regardless of whether
parametric or non-parametric methods are employed. Given a statistical signal of equal strength,
a small sample will have a smaller confidence level attached to its result than a large sample.
Accordingly, the confidence levels attached to the tolerance bounds for the deep zone in the
eastern area (n=26) was the lowest (between 72.26 and 78.54 percent). The confidence levels
attached to the tolerance bounds for the deep zone in the central area (n=93) was the highest
(between 98.35 and 99.41 percent).

We appreciate this opportunity to submit these revised comments. Please call if you have any
questions or need additional information.

Sincerely,

LUHDORFF AND SCALMANINI
CONSULTING ENGINEERS

CC:     Mr. William Pipes
AMEC Geomatrix, Inc.

Mr. John Dean
Spreckels Sugar Company, Inc.

Mr. Marvin Meyers
Meyers Farming
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Table 1
Data Used to Calculate Tolerance Bounds for Total Dissolved

CW-1 10/20/93 697 MW-4 11/24/82 630 MW-30 10/11/91 160

CW-1 09/12/01 780 MW-4 06/30/83 560 MW-30 10/26/92 160

CW-1 06/17/02 660 MW-4 10/07/83 610 MW-30 03/05/93 175

CW-1 08/21/02 630 MW-4 12/01/83 488 (1) MW-30 09/24/93 160

CW-1 08/21/02 680 MW-4 03/07/84 650 MW-30 03/30/94 140

CW-1 08/21/02 640 MW-4 05/22/84 653 MW-30 04/13/94 215

CW-1 10/27/05 570 MW-4 07/18/84 687 MW-30 09/23/94 180

CW-1 05/15/07 500 MW-4 11/27/84 737 MW-30 03/30/95 215

CW-1 09/20/07 550 MW-4 04/23/85 663 MW-30 10/18/95 210

CW-1 09/16/08 710 MW-30 04/08/96 190

MW-5 11/24/82 590 MW-30 10/09/96 235

CW-2 09/12/01 1,100 MW-5 05/05/83 587 MW-30 06/09/97 308

CW-2 06/05/02 670 MW-5 12/02/83 470 MW-30 03/26/98 310

CW-2 08/21/02 660 MW-30 04/21/99 370

CW-2 08/21/02 710 MW-6 05/06/82 670 MW-30 05/20/00 230

CW-2 08/21/02 690 MW-6 11/24/82 530 MW-30 12/17/00 240

CW-2 05/15/07 860 MW-6 12/02/82 620 MW-30 06/15/01 250

CW-2 09/20/07 910 MW-6 05/06/83 670 MW-30 10/03/01 230

CW-2 09/16/08 870 MW-6 05/23/84 623 MW-30 05/02/02 240

MW-6 07/19/84 603 MW-30 12/13/02 280

CW-3 08/24/00 920 MW-6 11/28/84 637 MW-30 03/23/03 310

CW-3 06/25/01 1,050 MW-6 04/23/85 633

CW-3 06/17/02 920 MW-6 11/04/85 655 MW-31 10/11/91 305

CW-3 08/21/02 940 MW-31 10/26/92 330

CW-3 08/21/02 1,020 MW-9 04/07/84 513 MW-31 03/05/93 335

CW-3 08/21/02 999 MW-9 07/19/84 550 MW-31 09/24/93 350

CW-3 07/09/03 810 MW-9 11/28/84 670 MW-31 03/30/94 360

CW-3 10/27/05 880 MW-9 04/24/85 740 MW-31 04/13/94 280

CW-3 05/15/07 1,100 MW-9 11/05/85 850 MW-31 09/23/94 315

CW-3 09/21/07 1,240 MW-9 09/24/86 620 MW-31 10/18/95 190

CW-3 09/16/08 1,170 MW-9 03/29/88 715 MW-31 04/08/96 320

MW-9 12/14/89 690 MW-31 10/09/96 290

CW-4 04/09/93 1,050 MW-9 11/14/90 335 MW-31 06/09/97 362

CW-4 06/17/02 940 MW-9 06/20/91 685 MW-31 03/26/98 290

CW-4 08/21/02 970 MW-9 10/29/91 650 MW-31 08/29/98 350

CW-4 08/21/02 1,000 MW-9 02/24/92 660 MW-31 04/21/99 320

CW-4 08/21/02 960 MW-9 10/20/92 680

CW-4 07/09/03 810 MW-9 03/01/93 720 MW-32 10/11/91 200

CW-4 10/27/05 870 MW-9 09/27/93 615 MW-32 03/19/92 185

CW-4 05/15/07 800 MW-9 03/10/94 540 MW-32 10/26/92 195

MW-9 09/20/94 600 MW-32 03/05/93 185

MW-1 11/01/82 890 MW-9 03/16/95 735 MW-32 09/24/93 185

MW-1 05/05/83 973 MW-9 10/10/95 710 MW-32 04/12/94 175

MW-1 12/03/83 1,128 MW-9 04/06/96 695 MW-32 09/23/94 180

MW-1 05/22/84 1,083 MW-9 09/30/96 720 MW-32 03/30/95 263 (2)

MW-1 11/27/84 1,033 MW-9 06/30/97 580 MW-32 10/18/95 230

MW-1 11/01/85 865 MW-9 08/26/98 590 MW-32 04/08/96 173 (1)
MW-1 09/27/86 950 MW-9 04/21/99 610 MW-32 10/09/96 160
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Table 1 (continued)
Data Used to Calculate Tolerance Bounds for Total Dissolved
Solids in Groundwater Above A-Clay at Spreckels Sugar Co.

Central Area
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MW-1 04/21/87 935 MW-9 05/20/00 660 MW-32 06/09/97 192

MW-1 03/28/88 830 MW-9 12/17/00 600 MW-32 03/26/98 299 (1)

MW-1 12/21/88 925 MW-9 06/15/01 580 MW-32 08/29/98 330

MW-1 12/15/89 905 MW-9 10/03/01 620 MW-32 04/21/99 310

MW-1 04/11/90 940 MW-9 05/01/02 600 MW-32 05/20/00 170

MW-1 11/13/90 1,110 MW-9 12/10/02 640 MW-32 12/17/00 210

MW-9 03/22/03 670 MW-32 06/05/01 220

MW-3 12/22/88 735 MW-9 10/24/03 610 MW-32 10/03/01 202 (1)

MW-9 03/31/04 440 MW-32 05/02/02 160

MW-9 11/13/04 660 MW-32 12/13/02 170

MW-32 03/23/03 170

MW-32 10/24/03 170

MW-32 04/01/04 200

MW-32 11/15/04 180

MW-32 04/07/05 180

MW-32 10/14/05 190

MW-32 04/19/06 185

MW-32 09/26/06 183

MW-32 03/29/07 190

MW-32 09/25/07 190

MW-32 04/06/08 220

MW-32 09/04/08 210

MW-32 04/03/09 210

MW-32 09/30/09 190

Sample Size (n) 51 55 70

Mean 875 628 232

Shapiro-Wilk W 0.9817 0.9453 0.8886

p-level 0.6111 0.0144 0.00001

1.  TDS concentration estimated as EC x 0.65.
2.  Reported TDS concentration of 2,630 mg/L considered questionable.  TDS of 263 mg/L assumed based on
      EC of 400 umhos/cm.



Table 2
Data Used to Calculate Tolerance Bounds for Total Dissolved
Solids in Groundwater Below A-Clay at Spreckels Sugar Co.

MW-14 07/23/87 920 MW-8 04/07/84 270 PW-11 10/04/01 195 (1)
MW-14 03/01/88 1,000 MW-8 07/19/84 327 PW-11 05/03/02 200
MW-14 03/31/84 707 MW-8 11/28/84 350 PW-11 12/13/02 220
MW-14 11/29/84 887 MW-8 04/24/85 377 PW-11 03/23/03 200
MW-14 11/05/85 765 MW-8 11/05/85 370 PW-11 10/24/03 380
MW-14 09/26/86 790 MW-8 09/24/86 390 PW-11 03/31/04 230
MW-14 07/23/87 920 PW-11 11/15/04 240
MW-14 03/01/88 1,000 MW-10 04/07/84 427 PW-11 04/06/05 280
MW-14 12/13/89 1,030 MW-10 07/19/84 460
MW-14 11/15/90 575 MW-10 11/28/84 417 PW-12 03/31/04 320
MW-14 06/18/91 930 MW-10 04/24/85 453 PW-12 11/15/04 380
MW-14 10/25/91 860 MW-10 11/05/85 450 PW-12 04/06/05 360
MW-14 03/02/92 850 MW-10 09/24/86 450 PW-12 10/14/05 230
MW-14 10/22/92 710 PW-12 04/19/06 280
MW-14 03/04/93 860 PW-1 03/24/62 235 PW-12 09/26/06 397
MW-14 09/21/93 1,010 PW-1 10/24/63 114
MW-14 03/10/94 820 PW-1 12/14/64 169 R-1 06/25/01 270
MW-14 03/17/95 895 PW-1 05/17/65 149 R-1 10/02/01 290
MW-14 10/15/95 890 PW-1 03/01/66 177 R-1 06/17/02 160
MW-14 04/05/96 885 PW-1 11/12/68 169 R-1 08/20/02 270
MW-14 10/20/96 960 PW-1 07/19/80 284 R-1 08/20/02 260
MW-14 06/10/97 1,190 PW-1 11/04/80 300 R-1 08/20/02 290
MW-14 03/18/98 940 PW-1 12/13/80 235 R-1 07/09/03 320
MW-14 08/25/98 970 PW-1 05/16/81 236 R-1 06/17/04 300
MW-14 04/11/99 920 PW-1 08/06/81 256 R-1 10/26/05 330
MW-14 11/01/99 900 PW-1 10/03/81 232 R-1 08/08/06 310
MW-14 05/21/00 960 PW-1 11/10/81 294 R-1 05/16/07 300
MW-14 12/19/00 910 PW-1 02/02/82 288 R-1 05/27/09 350
MW-14 06/06/01 980 PW-1 05/15/82 260
MW-14 10/03/01 910 PW-1 10/08/82 240
MW-14 05/01/02 840 PW-1 11/24/82 280
MW-14 12/13/02 1,000 PW-1 05/06/83 168
MW-14 03/23/03 840 PW-1 05/10/83 223

PW-1 12/02/83 283
DW-1 04/17/08 1,100 PW-1 03/02/84 290
DW-1 10/04/08 1,100 PW-1 05/22/84 280

PW-1 06/19/84 240
PW-1 07/17/84 303
PW-1 11/27/84 327
PW-1 04/29/85 337
PW-1 11/06/85 355

PW-2 10/24/63 121
PW-2 12/14/64 144
PW-2 05/17/65 156
PW-2 03/01/66 148
PW-2 11/12/68 186

PW-3 10/24/63 138
PW-3 03/01/66 293
PW-3 11/12/68 143

PW-4 10/24/63 382
PW-4 03/01/66 368
PW-4 11/12/68 434
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Table 2 (continued)
Data Used to Calculate Tolerance Bounds for Total Dissolved
Solids in Groundwater Below A-Clay at Spreckels Sugar Co.
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Well
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ID

Sample
Date

Western Area Central Area

Well
ID

Sample
Date

TDS Conc.
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PW-5 10/24/63 134
PW-5 12/14/64 206
PW-5 03/01/66 167
PW-5 11/20/68 242

PW-6 04/30/83 300
PW-6 05/06/83 168
PW-6 12/03/83 256
PW-6 03/20/84 310
PW-6 05/22/84 333
PW-6 06/19/84 344
PW-6 07/17/84 337
PW-6 11/28/84 367
PW-6 04/29/85 333
PW-6 11/06/85 320
PW-6 09/24/86 385
PW-6 09/03/87 355
PW-6 03/28/88 375

PW-7 05/12/83 270
PW-7 05/13/83 280
PW-7 05/14/83 280
PW-7 12/02/83 308
PW-7 03/20/84 277
PW-7 05/22/84 270
PW-7 07/17/84 277
PW-7 11/28/84 317
PW-7 04/29/85 307
PW-7 11/06/85 325
PW-7 09/24/86 345
PW-7 09/03/87 340
PW-7 03/28/88 315
PW-7 12/16/88 300
PW-7 12/06/89 350
PW-7 11/09/90 335
PW-7 07/10/91 365
PW-7 10/30/91 365
PW-7 04/28/92 360

PW-8 09/11/84 265
PW-8 11/28/84 277
PW-8 04/22/85 327
PW-8 11/06/85 360

PW-10 12/14/88 390
PW-10 12/06/89 420

R-3 07/31/87 365

Sample Size (n) 35 93 26

Mean 909 294 283

Shapiro-Wilk W 0.9705 0.9693 0.9801

p-level 0.4557 0.0248 0.8751

1.  Reported TDS concentration of 96 mg/L considered questionable.  TDS of 195 mg/L estimated as EC x 0.65



Western Area 51 0.9231 < 1-α < 0.9539 1 1,170

Central Area 55 0.9231 < 1-α < 0.9539 1 740

Eastern Area 70 0.9539 < 1-α < 0.9835 1 362

Western Area 35 0.8339 1 1,100

Central Area 93 0.9835 < 1-α < 0.9941 1 453

Eastern Area 26 0.7226 < 1-α < 0.7854 1 380

1.  Confidence levels are based on Table A.16 (Hahn and Meeker, 1991).  A range is given when a value is not
     tabulated for a specific value of n.  Based on a coverage of 95% and a target confidence level of 95%.
2.  v  is the number of extreme observations to be removed from the upper end of a sample of size, n, to obtain
     a one-sided, distribution-free upper tolerance bound that contains at least 100p% of the sampled population
     with 100(1-α)% confidence.
3.  Calculated based on a coverage of 95%.
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Table 3
Non-Parametric Tolerance Bounds and Associated Confidence

Levels for Total Dissolved Solids at Spreckels Sugar Co.
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Figure 2
Contours of Groundwater Elevation

in Shallow Wells: Spring 2008
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Figure 3
Historical TDS Concentrations in Groundwater

Above A-Clay at Spreckels Sugar Co.
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Figure 4
Historical TDS Concentrations in Groundwater

 Below A-Clay at Spreckels Sugar Co.



FORMER STEFFENS
WASTEWATER PONDS

LIME PONDS

LEGEND

FACTORY W
ASTEW

ATER

PONDS
MEYERS
FARM
WATER
BANK

POND   3

POND   2

POND   1
(20.2 ac)

(14.7 ac)

(26.5 ac)

POND   5

(14.5 ac)

POND   4
(8 ac)

Figure 5
TDS Concentrations in Groundwater Above

A-Clay at Spreckels Sugar Co. in Fall 2008
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Figure 6
TDS Concentrations in Groundwater Below

A-Clay at Spreckels Sugar Co. in September 2008


