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c/o Document Control Desk 
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Washington, DC 20555 

Mr. Greg Lyssy 
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717.795.8001 

Facsimile 

717.795.828o

Very truly yours, 
Earth Tech, Inc.

Enclosure

cc: Roy Blickwedel, General Electric Corporation 
Larry Bush, United Nuclear 
Ken Hooks, Nuclear Regulatory Commission 
George Schuman, New Mexico Environment Department 
Diane Malone, Navajo Superfund 
George Padilla, Navajo Superfund 
Bill von Till, Nuclear Regulatory Commission 
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1.0 INTRODUCTION 

On behalf of United Nuclear Corporation (United Nuclear), Earth Tech, Inc. (Earth Tech) is 

providing this quarterly review of the natural attenuation test being performed in the Southwest 

Alluvium at United Nuclear's Church Rock site near Gallup, New Mexico. The test consists of 

temporarily turning off the pumping wells in the Southwest Alluvium and monitoring water level 

and water quality on a monthly frequency for a minimum of 12 months and a maximum of 18 

months. The test is to demonstrate whether turning off the pump-back wells will have an 

adverse effect on water quality (i.e., if there is a statistically significant difference in 

groundwater quality between the time before the temporary cessation of pumping and the time 

after the groundwater quality re-stabilized following the cessation period). The test procedures 

were discussed and agreed to during the November 14, 2000, meeting in Santa Fe, New Mexico, 

as documented in the U.S. Environmental Protection Agency's (EPA's) e-mail letter from Greg 

Lyssy dated November 15, 2000 (Lyssy 2000).  

This report is the second in the series of quarterly reports and covers the period from May 2001 

through July 2001.

32114/P roj�&ibmiltaJs/S WA Quwterly/2ndQuane, RpU)oc 1-1 October 2001
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2.0 DATA EVALUATION 

2.1 DATA SET 

Water quality and water level data were collected from the four pumping and ten monitoring 

wells listed in Table 1 and shown on Figure 1. Two data sets were used including: 

* Baseline data - samples collected prior to turning off the pumping wells in January 2001.  
A description of the baseline data is presented below.  

0 Test data - samples collected on a monthly frequency after the pumping wells were 
turned off. Three months of data are to be included in each quarterly report. This report 
presents the first and second quarters of data collected from February through July, 2001.  

2.1.1 Baseline Data 

A baseline data set was selected to represent conditions prior to turning off the pumps. The 

baseline data was then compared to the test data to evaluate the effect of turning off the pumps.  

The baseline data set includes the performance monitoring samples collected quarterly since July 

1995 and samples collected in early January 2001 before the pumping wells were turned off.  

In accordance with discussions during the November 2000 meeting, this time period (July 1995 

through January 2001) was selected based on a review of the water quality data from the three 

pumping wells (Wells 801, 802 and 803) that are monitored as part of the Performance 

Monitoring Program. This review revealed that constituent concentrations were changing in the 

first few years of operation, but stabilized after about July 1995. The period during which water 

quality was stabilized (July 1995 through January 2001) was selected for the baseline data set.  

The January 2001 data were selected during the November 2000 meeting as the last samples to 

be collected prior to turning off the pumps. This provided a common end point for the baseline 

data and also allowed collection of a baseline sample from Well 808, which was not included in 

the Performance Monitoring Program and had no water quality data prior to that time.
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2.2 TEST DATA - WATER LEVEL DATA 

Water levels are measured in all the wells on a monthly basis. Figure 2 presents the water level 

elevations for July 2001. As shown, water flows from northeast to southwest along the 

alignment of Pipeline Arroyo. Figure 3 is a graph of water levels over time in the pumping and 

monitoring wells. As shown, water levels in the vicinity of the pumping wells increased after the 

pumping wells were turned off in January. Water levels in the former pumping wells are 

stabilizing at elevations similar to those measured in nearby monitoring wells. For example, in 

January 2001 the water level in Wells 803 and 805 differed by 21 feet at 6839.9 and 6860.9, 

respectively. By July 2001, the water levels in the two wells differed by only 1.0 foot. Once the 

water levels in the pumped area recover from the effects of pumping, water levels are expected 

to decline as is evident at the wells located outside the influence of pumping. This decline will 

continue until the artificial saturation in the alluvium drains out naturally.  

2.3 TEST DATA - WATER QUALITY DATA 

Water quality data collected from January though July 2001 are presented in Table 2 and 

summarized on Figures 4 through 7. Concentrations exceeding the site standards are shaded in 

the table. The figures show the approximate extent of seepage impacts (light blue shading on the 

figures) delineated by bicarbonate concentrations greater than 1,000 milligrams per liter (mg/L) 

and chloride concentrations greater than 150 mg/L. The justification for delineating seepage 

impacts using these two indicator parameters was made in the Southwest Alluvium Groundwater 

Geochemistry Report (Earth Tech 2000a) and presented in the November 2000 meeting.  

Table 2 shows that water quality is similar to that reported previously, with sulfate and total 

dissolved solids (TDS) being the primary constituents that exceed the site standards. Chloride is 

exceeded at wells 509 D and 632. For this second reporting period, as was the case in the first 

reporting period, the only metal that exceeds its standard is manganese. The exceedance occurs 

only within the property boundary at Wells 509 D, 801, and EPA 23. An improvement in water 

quality is evident from the fact that manganese is no longer present in concentrations exceeding 

the standard at Wells 802, 803 or 808. No radionuclides exceed the site standards. Chloroform
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exceeds the standards in four wells as previously observed but, as discussed in Southwest 

Alluvium Groundwater Geochemistry Report (Earth Tech 2000a) and at the November 2000 

meeting, these exceedances are two orders of magnitude below EPA's drinking water standards 

(EPA 1995) and only occur on-site.  

Figure 4 shows that sulfate is variable with concentrations above and below the site standard 

both inside and outside the seepage-impacted area. As discussed in the geochemistry report and 

in the November 2000 presentation, the sulfate concentrations are in equilibrium with gypsum, a 

naturally occurring mineral. For this second reporting period the extent of sulfate exceedances 

has contracted because sulfate concentrations have decreased over the past three months in Well 

624. As was the case previously, the concentrations of manganese (Figure 5) and chloroform 

(Figure 6) exceeding the standards are isolated in small areas within the seepage-impacted area 

and within the property boundary. As shown on Figure 7, uranium concentrations are below the 

site standard both inside and outside the seepage-impacted area.  

2.3.1 Well 808 

Well 808 is included in the natural attenuation test, but the evaluation of the water quality is not 

as comprehensive as for the other wells because only one baseline sample was collected. This 

well was not included in the Performance Monitoring Program, and therefore no water quality 

data were collected prior to January 2001. Review of the Well 808 data reveals that, other than 

the January 2001 data, the water quality at this well is similar to that at the other pumping wells.  

TDS, sulfate, chloroform and manganese are the only constituents exceeding the standards.  

The different chemistry in the January 2001 sample, particularly the metals concentrations, are 

probably caused by the presence of precipitate material in the well as documented in the recent 

Annual Review reports (Rust Environment and Infrastructure 1998, Earth Tech 1999 and 2000b) 

and as discussed more fully in the First Quarter Report (Earth Tech, 2001). A filtered and 

unfiltered sample were collected from Well 808 during the June sampling event as recommended 

in the First Quarter Report (Earth Tech, 2001). The purpose was to test the hypothesis that 

particulate material from precipitates in the well and use of the high flow extraction pump were
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the cause of the anomalous January data. Table 3 presents the data for these samples. As shown, 

the concentrations of metals are similar for both the filtered and unfiltered samples. The similar 

metals concentrations confirm that the sampling techniques used in January (high velocity pump 

causing turbulent flow and no filtration) did not yield a representative analysis.  

2.4 STATISTICAL EVALUATION 

The statistical evaluation used nonparametric trend analysis to verify whether changes in 

concentration, specifically increases in concentrations, are occurring and whether the changes are 

significant. For this report, the statistical analysis consists of a qualitative analysis of trend using 

linear regression supported by the statistical methods of Mann-Kendall's Test for Trend and 

Sen's Estimate of Slope. Mann-Kendall's test and Sen's estimate, which are nonparametric 

procedures, were applied because the size of the test population was generally not sufficient to 

apply parametric trending techniques in accordance with EPA (1992) recommendations.  

Appendix A provides graphs of constituent concentrations over time for each well with 

regression lines applied for both the background and test data sets. The graphs are presented on 

Figures A.1 through A.14 and include the constituents that are reported in concentrations 

exceeding the standards (sulfate, TDS, manganese and chloroform) and for the parameters that 

indicate seepage impacts (bicarbonate and chloride). Please note that for wells where the 

chloroform concentrations were all nondetect a chloroform graph is not included. Uranium is 

included with the set of graphs to represent the radionuclide constituents, As is evident from 

Table 2, none of the radionuclides exceed the site standards in the Southwest Alluvium; 

however, uranium is included in this data presentation to provide information about the 

radionuclides.  

Review of the graphs shows that the majority of the test data exhibits a trend that is similar to 

that evident in the baseline data. A few constituents exhibit an apparent change in trend 

compared to the baseline data, but most of these trends indicate an improvement in water quality 

(decrease in constituent concentrations).
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To assess the reliability of the linear regression as an indication of water quality trends, several 

tests were applied to the data. First, the coefficient of determination or R2 value was listed for 

the regression lines for both the baseline and test data sets on each graph. Ideally for the best fit 

of the line to the data the R2 value should be 1.0. The greater the data variability, the smaller the 

value of R2. Typically, the R2 values for these data are very small, less than 0.2, indicating that 

the data are variable and that the line is less reliable for quantitative data evaluation.  

Sen's estimate of the slope was then applied to the data to determine whether the direction and 

magnitude of the regression line slope was a reasonable qualitative representation of the data.  

Sen's estimate was used because it is a nonparametric procedure that is not greatly affected by 

gross data errors or outliers (Gilbert, 1987). Appendix B includes a description of how Sen's is 

calculated and includes an example calculation. The results of the calculations are presented in 

Table B.5 along with the slope calculated for the linear regression.  

Review of Table B.5 shows that, for the majority of the data, the slopes calculated for the linear 

regressions are very similar both in direction (positive number for upward or flat trends and 

negative number for downward trends) and magnitude to the true slope estimated using Sen's.  

Therefore, the linear regression lines do provide a good qualitative representation of water 

quality trends.  

To quantitatively verify the presence of the trends indicated by the regression lines, Mann

Kendall's (Kendall's) test for trend was implemented. Kendall's test is used because the data do 

not need to conform to any particular distribution (Gilbert, 1987). The baseline and test data 

have a combination of normal, lognormal and unknown distributions so application of Kendall's 

test is appropriate. Kendall's test for trend examines the background and test data sets, compares 

the concentration values against each other, and determines whether a statistically significant 

trend exists for the background data set and for the test data set.  

The results of these statistical tests are summarized in Table B.6 of Appendix B. As with the 

qualitative trend analysis discussed above, the statistical analysis was implemented for the
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constituents with concentrations exceeding the site standards, for the two constituents that 

indicate seepage (bicarbonate and chloride), and for uranium. For each well, the results of 

Kendall's are listed for both the baseline and test data. If a statistically significant trend is 

identified, then the median slope of the trend calculated using Sen's is also listed. Finally, a 

graphical depiction of the trend is provided using arrows to designate the direction of the trend.  

Review of the table shows that much of the test data either has too much variability to identify a 

statistically significant trend or has a trend similar to that identified for the baseline data. An 

example of the effect of data variability on calculating a trend is the test data for manganese for 

Well 509 D. The test data show a general increase in concentration that is illustrated by the 

regression line on Figure A.1 and confirmed by Sen's estimate of slope listed in Table B.5.  

However, Kendall's test for trend indicates that a statistically significant trend is not yet evident.  

This is because in the six data points collected to date, four of the concentrations are either 

similar to or less than the previous concentration. This data pattern results in a small value for 

the calculated "S" value which, when input to the probabilities table (Table B.4) results in a two

tailed probability that is greater than the critical value of 0.1. Two more months with manganese 

concentrations consistently equal to or greater than the concentration reported in July will 

indicate a statistically significant upward trend.  

Comparison of Table-B.6 with Figures A. 1-through A..14 shows that the regression line trends are 

confirmed by the Kendall's and Sen's analyses where statistically significant trends are present.  

Therefore, the qualitative analysis provides a good overall assessment of the trends in the 

baseline and test data.  

Another way to assess the trend analysis is to compare the total number of possible trends for the 

two data sets. Table B.7 presents this comparison. If turning off the pumps were having a 

detrimental effect on water quality, then the comparison would be expected to show an increase 

in the number of upward data trends. However, Table B.7 shows that this is not the case and that 

generally the data is more stable or improving. For example, the number of increasing trends 

identified in Table B.6 has decreased from 30 to 17 and of these 17 increasing trends, 5 were
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increasing in the baseline data (509 D uranium; 632 manganese; 802 uranium; GW-l uranium; 

GW-2 manganese). Also, of the 30 increasing trends in the baseline data, 9 showed 

improvement to either decreasing or stable trends in the post-shutdown test data (624 

bicarbonate; 627 manganese; 632 chloroform; 801 sulfate; 802 chloroform; 802 manganese; 803 

uranium; EPA 25 uranium; and EPA 28 uranium). Although there is an increase in the number 

of constituents exhibiting no trend, review of the graphs and Table B.5 shows that the majority of 

these have trends similar to those evident in the baseline data or even decreasing trends 

compared to the baseline data. Overall, the trend analysis indicates that the water quality has not 

declined and, to an extent, has improved since the pumps were turned off.  

2.5 SUMMARY 

The results of this second quarter evaluation indicate that, like the first quarter data, overall water 

quality during the second quarter of the test period is similar to and even slightly improved 

compared to that observed before the pumps were turned off. TDS and sulfate are the primary 

constituents exceeding water quality standards. Manganese is the only metal that is consistently 

reported in detectable concentrations and that exceeds the standard, and the radionuclides are 

below site standards in all wells. Also, improvement in quality is evident from the decrease in 

manganese concentrations in Wells 802, 803 and 808 and the decrease in sulfate concentrations 

at Well 624 which is located adjacent to the property boundary. Water quality trends in the test

data are typically Similar to the trends evident in the baselfne data and, for the vast majority of 

analytes in all of the performance monitoring wells, do not indicate a difference between the 

baseline and test data.
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TABLE 1

WELLS INCLUDED IN THE SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 

Well Use' Water Level Water Quality T Time Period of Baseline Data 

509 D Monitor X X 7/95 to 1/01 

624 Monitor X X 7/95 to 1/01 

627 Monitor X X 7/95 to 1/01 
632 Monitor X X 7/95 to 1/01 

8012 Pumping X X 7/95 to 1/00 and 1/01 

802 Pumping X X 7/95 to 1/01 
803 Pumping X X 7/95 to 1/01 
805 Monitor X 7/95 to 1/01 

807 Monitor X 7/95 to 1/01 

8083 Pumping X X 1/01 * 
EPA 23 Monitor X X 7/95 to 1/01 
EPA 25 Monitor X X 7/95 to 1/01 

EPA 28 Monitor X X 7/95 to 1/01 

GW 1 Monitor X X 7/95 to 1/01 

GW 2 Monitor X X 7/95 to 1/01 
GW 3 Monitor X X 7/95 to 1/01 

Notes: 
SPumping wells turned off in January 2001 after final baseline samples were collected. Well 801 is the exception, see Note 2.  
2 Well 801 was turned off at the end of July 1999 because it met decommissioning criteria. Sample collection ceased after the first 

quarter 2000. Well 801 water quality is included in the test program, therefore sampling recommenced January 2001.  
3 Well 808 was not included in the Performance Monitoring Program, therefore no data are available prior to January 2001.
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TABLE 2 
SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 

SECOND QUARTER WATER QUALITY DATA

Well Date 
Number

NRC Standard 
EPA Standard

Water Field pH Lab Lab TDS Ca Mg Na K HCO3 S04 Cl NH4 
Elevation (SU) pH (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) as N 
(ft AMSL) (SU) (mg/I)

N03 
as N 

(mg/L)
-1: ___ r

NA
NA

I NA [NAI NA I NA INA NA INA NAINA INAINAINA
I NA I NA 1 4800 1 NA I NA I NA I NA I NA [21251 250 1 NA 1 190

0509 D 1/8/01 6,882.70 6.46 7.47 
0509 D 2/5/01 6,882.35 6.5 7.03 
0509 D 3/5/01 6,882.10 6.65 7.41 
0509 D 4/3/01 6,882.30 6.42 6.76 
0509 D 5/7/01 6,881.90 6.46 7.01 
0509 D 6/4/01 6,882.10 6.46 6.97 
0509 D 7/9/01 6,881.80 6.36 6.84 

0624 1/8/01 6,850.10 [ 6.65 7.4 
0624 2/5/01 6,850.10 [ 6.72 7.31 
0624 3/5/01 6,850.10 7.03 7.47 
0624 4/10/01 6,850.10 7.24 7.33 
0624 5/8/01 6,849.90 [ 6.62 1 7.54 
0624 6/5/01 6,849.90 6.62 1 7.02 
0624 7/10/01 6,849.90 6.62 7.4

924 331 I 220 11.1 2200 1610 
1000 384 265 13.5 2090 11860 
901 I 347 310 13.9 2100 1850 
984 366 I 211 11.8 2080 [ 1800 
864 338 221 1 12.5 2060 1700 
848 J 336 j 232 12.7 [2070 1760 
956 I 369 293 I 12.6 2180 1730

0.94 30.6 -0.001 
1.75 29.5 -0.001 
0.91 28.4 -0.001 
0.82 31.8 -0.001 
1.56 27.3 -0.001 
1.92 30.2 -0.001 
0.8 29.2 -0.001

707 1464 173 6.9 1480 1810 177 -0.05 10401 
801 510 171 7.6 1480 170 0.21 93.9 -0.001 
690 457 148 8.1 1450 154 -0.05 1101 -0.001 

791 ] 497 [ 238 7.3 1470 510 176 -0.05 103 -0.001 
677 j 444 181 1 6.7 1450 1880 187 0.08 199.3 -0.001 
683 j 454 182[ 6.5 1470 2000 182 0.11 101 -0.001 
726 488 198 6.1 1480 2050 172 -0.05 101 -0.001

0627 1/9/01 1 6,838.55 1 7.23 ]8.03 <l 7() 583 1303 454 1 5 I 595 
0627 2/6/01 I 6,838.50 1 7.53 7.48 ý040! 654 [321 5581 6.1 1 592 
0627 3/6/01 6,838.30 7.31 7.69 47-70 553 i286 552 f 6.5 586

6,838.60 7.52 7.47

0627 5/8/01 6,838.10 i 7,08 J 7.68 
0627 6/5/01 6,838.30 I 7.14 J 7.67 
0627 7/10/01 6,838.05 ! 7.48 1 7.45 

0632 [1/8/01 I 6,858.50 7 6.38 7.38 
0632 2/5/01 6,859.80 6.55 7.04 

0632 3/6/01 6,860.20 6.51 7.31 
0632 4/3/01 6,860.70 6.45 7.17 
0632 5/7/01 6,860.90 6.3 7.41 
0632 6/4/01 6,861.20 6.36 7.22 

0632 7/9/01 6,861.43 6.84 [ 7.08

656 319 446 5.3 590
557 289 530 4.9 1577 
576 304 521 3.8 580 
585 313 1585 4.4 1 600 

624 612 347 8.7 1740 

729 701 428 10.3 1660 
630 653 450 10.3 1640 

710 713 359 8.1 1600 
625 650 410 8.7 j1600 
622 I 663 316 8.9 1 1580 
682 1 742 348 8.5 1 1680

57.9 -0.05 160 -0.001 
52.5 -0.05 158 I -0.001 
53 -0.05 1561 -0.001 

57.3 -0.05 1 149 J -0.001 
60.2 0.09 154 ] -0.001 
55.1 0 0.09 142 j -0.001 
55.9 0.06 I 149 ] -0.001

223 0.17 2.69 
233 0.35 5.9 
199 0.34 12.7 
228 0.33 21.6 
244 10.36 126.5 
246 0.38 132.7 

0.33 35.9
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TABLE 2 
SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 

SECOND QUARTER WATER QUALITY DATA

Well Date Al As Be Cd Co Pb Mn Mo Ni Se V U Ra-226+ Th-230 Pb-210 Gross 
Number (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Ra-228 (pCi/L) (pCi/L) Alpha 

(pCi/L) (pCi/L) 

NRC Standard NA 0.05 0.05 0.01 NA 0.05 NA NA 0.05 0.01 0.1 0.3 5.0 5.0 1.0 15.0 

EPA Standard 5 [0.05 0.02 0.01 0.05 0.05 2.6 1 0.2 0.01 0.7 5 5 NA NA 15 

0509 D 1/8/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 2.08 -0.1 -0.05 -0.001 -0.1 0.211 -1.5 -0.2 -1 -1 
0509 D 2/5/01 0.2 0.001 -0.01 -0.005 -0.01 -0.05 2.2 -0.1 -0.05 -0.001 -0.1 0.197 -1.6 -0.2 -1 -1 
0509D 3/5/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 2.51 -0.1 -0.05 0.001 -0.1 0.186 -2.5 -0.2 -1 -1 
0509 D 4/3/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 2.53 -0.1 -0.05 -0.001 -0.1 0.183 -_1.5 -0.2 -1 -1 
0509D 5/7/01 -0.1 -0.001 -0.01 1-0.005 -0.01 1 -0.05 2.53 --0.1 -0.05 -0.001 -0.1 0.188 -1.4 -0.2 -1 -1 
0509 D [ 6/4/01 -0.1 -0.001 -0.01 1-0.005] -0.01 -0.05 2.42 5 -0.1 -0.05 -0.001 -0.1 0.186 - 1.9 -0.2 -1 -1 

0509 D 7/9/01 -0.1 1-0.001 -0.01 -0.0051 -0.01 -0.05 2,4 1 -0.1 -0.05 -0.001 -0.1 0.217 -1.2 -0.2 -1 -1 

0624 1/8/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.02 -0.1 -0.05 -0.001 -0.1 0.032 - 1.4 -0.2 -1 -1 
0624 2/5/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.02 -0.1 -0.05 -0.001 -0.1 0.033 - 1.3 -0.2 -1 -1 
0624 3/5/01 -0.1 -0.001 -0.01 -0.005 -0.01 [-0.05 0.02 -0.1 -0.05 -0.001 -0.1 0.0327 -4.2 -0.2 -1 -1 
0624 4/10/01 -0.1 -0.001 -0.01 -0.005 -0.01 [-0.05 0.03 -0.1 -0.05 -0.001 -0.1 0.031 -1.3 -0.2 -1 -1 
0624 5/8/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.02 -0.1 -0.05 -0.001 -0.1 0.034 - 1.2 -0.2 -1 -1 
0624 6/5/01 -0.1 -0.001 -0.01 -0.005 -0.01[F-0.05 0.05 -0.1 -0.05 0.009 -0.1 0.065 - 1.2 -0.2 -1 _-1 

0624 7/10/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.03 -0.1 -0.05 -0.001 -0.1 0.0329 - 1.2 -0.2 -1 -1 

0627 1/9/01 [ -0.1 -0.001 -0.01 -0.0051 -0.01 L -0.05 0.11 -0.1 -0.05 0,001 -0.1 0.023 2.9 -0.2 -1 -I 
0627 2/6/01 -0.1 -0.001 -0.011-0.0051 -0.011 -0.05 0.11 -0.1 -0.05 0.002 -0.1 0.0239 2.0 -0.2F -1 -1 

0627 3/6/01 -0.1 0.001 -0.011-0.005 -0.01 1-0.05 0.12 -0.1 -0.05 0.001 -0.1 0.024 -1.4 -0.2 -1 -1 
0627 4/10/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.14 -0.1 -0.05 0.001 -0.1 0.03 - 1.4 -0.2 -1I -1I 
0627 5/8/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.13 -0.1 -0.05 0.001 -0.1 0.024 - 1.2 -0.2 -1 -1 
0627 615/01 -0.1 1-0 .0 0 1 j -0.01 -0.005 -0.01 -0.05 0.12 -0.1 -0.05 0.003 -0.1 0.024 - 1.2 -0.2 -1 -1 
0627 1 7/10/01 1 -0.1 1-0.0011 -0.01 -0.005 -0.01 -0.05 0.12 -0.1 I-0.05 0.001 -0.1 0.0241 -1.2 -0.2 -1 -1 

0632 1/8/01 I -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.85 -0.1 I-0.05 0.001 -0.1 0.064 2.6 I-0.2 1 1 -1 
0632 2/5/01 1-0.11-0.0011-0.01 -0.005 -0.01 -0.05 0.85 -0.1 -0.05-0.001 -0.1 0.066 3.6 -0.2 -1 -1 

[0632 3/6/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.92 -0.1 -0.05 -0.001 -0.1 0.0601 -2.0 -0.2 -1 1 
0632 4/3/01 I -0.1 J-0.001 -0.01 -0.0051-0.01 -0.05 0.87 -0.1 -0.05-0.001 -0.1 0.059 -2.1 -0.2 -1 1.7 
0632 5/7/01 1-0.1 -0.0011 -0.01 -0.005, -0.01 -0.05 0.95 -0.1 1 -0.05 -0.001 -0.1 0.062 -1.2 1 -0.2 -1 - 1 

0632 6/4/01 =-0.1 1-0.001 1 -0 .005- -0.05l 0.98 -0.1 -0.05 0.0041 -0.1 0.06 4.5 -0.2F -1 
0632 7/9/01 1 -0.1 1-0.0011 -0.01 -0.005 -0.01 1-0.05I 0.97 1 -0.1 1 -0.05 1-0.0011 -0.1 0.06321 -2.1 -0.2 -1 -1
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TABLE 2 
SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 

SECOND QUARTER WATER QUALITY DATA

Well Date Water Field pH Lab Lab TDS Ca Mg Na K HCO3 S04 Cl NH4 N03 Chloroform 
Number Elevation (SU) pH (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) as N as N (mg/L) 

(ft AMSL) (SU) (mg/L) (mg/L) 

NRC Standard NA NA NA NA NA NA NA NA NA NA NA NA NA 0.001 
EPA Standard NA NA NA 4800 NA NA NA NA NA 2125 250 NA 190 NA 

0801 1/8/01 6,852.90 [6.67 7.7 ',7000f÷ 578 - 820 [359 16.6[1570 240 9.07 48.9 0 

0801 2/6/01 6,853.85 6.9 7.42 <72O00 642 882 397 115.8 1570 31)7( 226 9.46 29.9 0 0)) 
0801 3/5/01 6,854.30 6.92 7.19 o(,)]66 550 785 273 15.1 1580 600 203 8.34 21.9 00" 
0801 4/3/01 6,854.80 1 6.59 1 7.37 <,6,$) 615 [ 825 [ 320 1 12.8 1570 214 7.88 17,5 
0801 5/7/01 1 6,855.20 1 6.47 7.53 -;17O9,0( 541 723 [ 282 12.6 1560 -30IG 229 7.71 13.3 1 

6/4/01 6,85520 6.47 733 668 549 745 294 12.7 1560 3, 3 225 8.12 8.45 [ 07 
0801 I 7/9/01 I 6,855.38 1 7.02 7,11 61)6( 585 800 312 12.7 1610 3 237 7.07 6.25 

0802 1/8/01 J 6,857.50 6.43 I 7.69 7 6 751 758 300 18.2 12180 3 03 1.2 89.3 22 
0802 2/5/01 1 6,860.50 6.49 I 7.1 09 t 739 834 I 348 8.2 ]2050 3 200 1.02 93.8 002 
0802 3/5/01 6,861.00 I 6.64 17.17 P l10 ] 737 661 370 I 8 12000 2 158 0.12 o 103 m 
0802 4/9/01 6,861.60 I 6.86 7.24 ]64o 847 671 263 6.6 2050 - 180 0.06 111 -0.001 
0802 5/7/01 6,861.65 6.42 7.23 OwQf? 737 608 257 6 2020 - 193 0.08 102 -0.001 
0802 6/4/01 6,861.95 1 6.46 7.16[ 62w 729 591 231 1 6.3 1960 2 190 0.1 1 101 A0 1.  
0802 7/9/01 1 6,862.10 I 7.07 1 7.06 6 8•J 794 651 [ 274 1 5.4 I2060 2 0 216 0.07 1 114 0.001 

0803 1/8/01 6,839.90 I 6.5 7.78 [704&) 739 [ 730 [ 277 12.5 1970 3 178 1.06 46.3 -0.001 
0803 2/5/01 6,863.35 6.38 7.11 6 826 784 268 13 1830 3 163 0.67 40.7 -0.001 
0803 3/5/01 6,863.60 6.67 7.14 1 726 716 [ 320 12.4 1770 ý 129 0.73 39.1 -0.001 
0803 4/9/01 6,864.10 6.4 7.01 6630J 798 768 222 12.1 1790 3 149 0.81 43.9 -0.001 
0803 5/7/01 6,863.95 6.43 7 7"040 696 713 217 11.5 1760 2 159 0.74 46.9 -0.001 
0803 6/4/01 6,864.40 6.45 67.1 750 700 [ 723 202 1 11.6 1790 3 164 0.84 [ 47.8 1 -0.001 
0803 7/9/01 1 6,864.30 1 6.95 16.96 < • 751 [ 793 [ 217 I 11.5 1820 3 190 [ 0.49 166] -0.001 

0808 1/8/01 6,853.00 6.34 7.14 74"o 720 721 382 14.5 2080 233 16 I 26 4 
0808 2/5/01 6,863.60 646 7.04, 510 879 489 295 13.2 2040 2 185 4.99 -0.1 -0.001 
0808 3/5/01 6,863.85 16.65 7.43 80> 879 482 [377 12.1 2100 213 5.01 -0.1 -0.001 
0808 4/9/01 6,864.40 6.65 7.04 603 841 468 312 11.6 2130 247 6.39 -0.1 -0.001 
0808 5/7/01 6,864.20 6.44 7.4 6600 797 577 359 8.6 2210 216 1.66 60.2 -0.001 
0808 6/5/01 6,864.50 6.54 6 5 66W) 843 1582 361 9.2 2280 2 38 .1 32.  
0808 7/9/01 6,864.70 7.05 7.17 68 830 710 320 6.3
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TABLE 2 
SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 

SECOND QUARTER WATER QUALITY DATA

Well Date Al As Be Cd Co Pb Mn Mo Ni Se V U Ra-226+ Th-230 Pb-210 Gross 
Number (mg/L) (mg/L) (mg/L) (mgJL) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Ra-228 (pCi/L) (pCi/L) Alpha 

(pCi/L) (pCi/L) 

NRC Standard N 0.05 0.01 NA 0.05 NA NA 0.05 0.01 0.1 0.3 5.0 5.0 1.0 15.0 

EPA Standard 5 0.05 0.02 0.01 0.05 0.05 2.6 1 0.2 01 0.17 5 5 NA NA 15 

0801 1/8/01 -0.1 0.002 -0.01 -0.005 -0.01 -0.05 65 -0.1 -0.05 0.001 -0.1 0.087 - 1.2 -0.2 -1 -1 

0801 2/6/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 7 -0.1 -0.05 -0.001 -0.1 0.071 -1.5 -0.2 -1 -1 

0801 3/5/01 I -0.1 -0,001 -0.01 -0.005 -0.01 -0.05 • -0.1 -0.05 -0,001 -0.1 0.0582 -1.2 -0.2 -1 -1 

0801 4/3/01 I -0.1 -0.001 -0.01 -0.005 -0.01 [-0.05 7 -0.1 -0.05 -0.001 -0.1 0.053 -1.4 -0.2 -1 -1 

0801 5/7/01 I -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 8ý>- -0.1 -0.05 -0.001 -0.1 0.049 -1.4 -0.2 ] -1 -1 

0801 6/4/01 ] -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 [S,•,4 -0.1 -0.05 -0.001 -0.1 10.046 -1.2 -0.2 I -1 -1 

0801 7/9/01 1 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 8. 4 -0.1 -0.05 -0.0011 -0.1 0.0486 -1.8 -0.2 1 -1 1 

0802 1/8/011-0.1 -0.0011-0.01 1-0.0051 0.01 -0.05 2 7 -0.1 -0.05 0.004 -0.1 1.193 -3.8 -0.2 -1 -1 

0802 2/5/01 I -0.1 -0.001 -0.01 -0.005 0.01 -0.05 -0.1 -0.05 0.001 -0.1 0.159 -1.4 -0.2 [ - -I 
0802 3/5/01 -0.1 -0.001 -0.01 -0.005 0.01 -0.05 0.96 -0.1 -0.05 0.001 -0.1 0.165 -3.1 -0.2 -1 -1 

0802 4/9/01 I -0.1 -0.001 -0.01 -0.005 0.01 -0.05 0.64 -0.1 -0.05 -0.001 -0.1 0.1 -.1.2 -0.2 -1 -1 
0802 5/7/01 I -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.6 -0.1 -0.05 0.001 -0.1 0.181 - 1.2 -0.2 -1 -1 

0802 6/4/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.6 -0.1 -0.05 0.011 -0.1 0.214 -1.2 -0.2 -1 -1 
0802 7/9/01 1 -0.1 -0.001 -0.01 -0.005 -0.01 1-0.05 0.6 -0.1 -0.05 0.001 -0.1 0.221 -1.2 -0.2 -1 -1 

0803 1/8/01 1 -0.1 [-0.001 -0.01 1  -0.050 [.9 -0.1 -0.05 0.001 -0.1 0.09 -3.0 -0.2 -1 -1 

0803 2/5/01 -0.1 I-0.1 -0.01- -0.05[ 2.37 -0.1 -0.05 0.001 -0.1 0.1 -1.6 -0.2 - 1 -1 

0803 3/5/01 J -0.1 [-0.001 -0.01 1-0.51 -0.01 -0.05 2.75 -0.1 0.05 0.001 -0.1 0.0874 -2.4 -0.2 - -1 

0803 4/9/01 -0.1 -0.001 -0.01 I-0.005 -0.01 I-0.05 [2.29 -0.1 -0.05 -0.001 -0.1 0.1 -1.2 -0.2 -1 -1 
0803 5/7/01 -0.1 -0.0011 -0.01 [-0.005 -0.01 -0.05 2.13 -0.1 -0.05 -0.001 -0.1 0.093 - 1.2 -0.2 -1 -1 

0803 6/4/01 -0.1 -0.001] -0.01 [-0.005 -0.01 I-0.05 2.34 -0.1 -0.05 0.0041 -0.1 0.086 -1.4 -0.2 -1 -1 0803 7/9/01 -0.1 -0.001F--0.01 1-0.005 -0.01 1 :0,05 1,69 -0.1 -0.05 0O.004 I-0. 1 0.136 - 1.2 [-0.2 ý-1 -1 0803 I 7/9/01 I -0.1 [-o.ooi] -0.01 [-0.0051-0.01 1 -0.05 1.69 1 0.1 1-0.05 1-0.0011 -0.1 1 0.136 1-1.2 1 -0.2 I-1 1 -1 

0808 1/8/01 L 6.02 0.001 -0.01 -0.005 0 1 -0.05 ],S. -0.1 0'q 0.001 1 -0.1 o0.082 -1.2 I -0.2 -1 -1 

0808 2/5/01 0.11 [-0.001 -0.01 -0.005 0.02 -0.05 2,61 -0.1 -0.05 -0.001 -0.1 [0.0338 2.5 -0.2 -1 -1 

0808 3/5/01 1 -0.1 [-0.001 -0.01 [-0.0051 0.02 -0.05 I I S -0.1 -0.05 -0.001 -0.1 0.0338 -1.2 -0.2 -1 -1 

0808 4/9/01 0.11 [-0.001 -0.01 -0.005 0.03 -0.05 4 -0.1 -0.05 -0.001 -0.1 0.034 -1.4 -0.2 -1 -1 

0808 5/7/011 -0.1 -0.001 -0.01 -0.005 0.01 -0.05 1.91 -0.1 -0.05-0.001-0.1 0.074 -1.2 -0.2 -1 -1 

0808 6/5/01 -0.2 1-0.001 -0.01 1-0.005 -0.01 -0.05 0 1.47 -0.1 -0.05 -0,001, -0.1 1_0.059 -1.2 -0.2 -1 -1 

0808 7/9/01 1 0.2 [-10.0 -00 [-o.o5! -0.01 -0.05 1.47 -0.1 -0.05 [0.001 1 -0.1 [0.059 -1.2 -0.2 -1 -1
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TABLE 2 
SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 

SECOND QUARTER WATER QUALITY DATA

Well Date Water Field pH Lab Lab TDS Ca Mg Na K HCO3 S04 C1 NH4 N03 Chloroform 
Number Elevation (SU) pH (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) as N as N (mg/L) 

(ft AMSL) (SU) (mg/L) (mg/L) 

NRC Standard NA NA NA NA NA NA NA NA NA NA NA NA NA 0.001 

EPA Standard NA NA NA 4800 NA NA NA NA NA 2125 250 NA 190 NA 

0808 filtr 6/5/01 6,864.50 1 6.46 1-6.9 6900 841 1 580 1 361 1 9.4 12270 244 1 2.13 34.6 1 -0.001 

EPA 23 1/9/01 6,878.70 [ 6.75 17.68[ 4340 648 [ 391 [ 114 9.2 [1050 2 67.7 [ 0.97 [ 1.14 I -0.001 
EPA 23 2/6/01 6,878.60 6.8 7.56 4380 737 429 118 10.6 1060 2 68.5 1.08 1.25 -0.001 

EPA 23 3/6/01 6,878.50 6.93 7.61 4070 636 389 [150 10.2 1030 24 65.6 1.09 1.25 -0.001 

EPA23 4/4/01 6,878.50 f 6.87 7.49 4400 702 410 [ 118 9.3 1040 2 71 1.16 1.41 -0.001 

EPA23 5/7/01 6,878.40 1 6.97 7.14 4460 622 371 [ 113 10 1040 2070 I78.6 1.28 1.25 -0.001 

EPA 23 6/4/01 6,878.80 I 6.67 7.22 4360 618 3711- 107 9.5 1040 2 75.4 1.29 1.67 -0.001 
EPA23 7/9/01 1 6,878.40 I 6.6 7.12 4470 684 418 116 1 9.7 1060 2 86 1.07 1.36 -0.001 

EPA 23Dup 1/9/01 1 6,878.40 6.76 7.63 4370 650 392 119 9.3 1060 2 69.7 1.05 1.14 -0.001 
EPA23Dup 2/6/01 6,878.35 6.68 7.56 4380 [ 729 424 111 10.5 1060 - 5 67.1 1.08 1.3 -0.001 

EPA23Dup 3/6/01 6,878.20 7.08 7.78 4110 [ 637 389 150 10.1 1030 4 64.7 1.12 1.2 -0.001 
EPA 23Dup 4/4/01 6,778.30 6.87 7.51 4410 711 414 114 9.2 1040 - 73.9 1.2 1.42 -0.001 
EPA 23Dup 5/7/01 6,878.35 ! 6.88 7.21 4450 620 371 109 10 1030 2060 79.4 1.21 1.27 -0.001 
EPA 23Dup 6/4/01 6,878.14 6.67 7.24 4020 [ 617 372 102 9.8 1020 22 0 76.2 1 1_316 -. 0= 
EPA23Dup 7/9/01 [ 6,878.14 16.59 7.05 4480 [ 682 418 113 9.6 1070 224b 90 1.12 1.51 -0.001 

EPA 25 1/9/01 J 6,852.10 7.12 7.89 3910 699 234 155 7 761 1760 63.4 -0.05 106 -0.001 
EPA 25 2/6/01 6,852.10 7.33 7.34 ! 3970 792 251 135 8.3 783 1930 64.3 0.06 106 -0.001 
EPA 25 3/6/01 -6,852.15 7.27 7.871 3710 676 224 186 8.2 757 1840 58.7 -0.05 105 -0.001 

EPA25 4/10/01 I 6,852.25 1 7.41 7.34 3940 778 241 143 7.9 782 1910 71.7 0.08 101 -0.001 

EPA 25 5/8/01 j 6,852.00 1 7.02 7.67 3990 668 222 148 7.6 715 1570 74.2 0.13 108 -0.001 
EPA 25 6/5/01 1 6,852.10 1 7.03 7.57 3920 705 236 I 132 7.3 785 1780 71.2 0.12 94.7 -0.001 

EPA 25 7/10/01 1 6,852.10 [ 7.29 7.39 4060 730 244 1 159 7.3 ] 817 1720 75.8 0.1 103 -0.001
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TABLE 2 
SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 

SECOND QUARTER WATER QUALITY DATA

October, 2001

Well Date Al As Be Cd, Co Pb Mn Mo Ni Se V U Ra-226+ Th-230 Pb-210 Gross 
Number (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Ra-228 (pCi/L) (pCi/L) Alpha 

(pCi/L) (pCi/L) 

NRC Standard NA 0.05 0.05 0.01 NA 0.05 NA NA 0.05 0.01 0.1 0.3 5.0 5.0 1.0 15.0 

EPA Standard 5 0.05 0.02 0.01 0.05 0.05 2.6 1 0.2 0.01 0.7 5 5 NA NA 15 

o0808 filtrT 6/5/01 -0.1 1-0.001 -0.01 -0.005 -0.01 1-0.051 1.49 -0.1 -0.05 -0.001 -0.1 0.061 -1.4 -0.2 -1 -1 
EPA 23 1 1/9/01 I -0.1 I-0.001-0.01 1-0.0051 0.01 I-0.05 --0.1 -0.05 0.001 -0.1 0.024 -2.5 -0201 -1 [ -1 
EPA 23 12/6/01 -0.1 1-0.001 -0.01 -0.005 0.01 -0.05 -0.1 -0.05-0.001-0.110.0252.5 -0.2 -1 -1 
EPA 23 3/6/01 I -0.1 -0.001 -0.01 -0.005 0.01 -0.05 4, 77 -0.1 -0.05 -0.001 -0.1 0.0245 -1.2 -0.2 -1 -1 
EPA 23 4/4/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 -0.1 -0.05 -0.001 -0.1 0.024 -1.3 -0.21 -1 -1 
EPA 23 5/7/01 1-0.1 -0.001 -0.01 -0.005 -0.01 !-0.05 -1 -0.1 -0.05 -0.001 -0.1 0.026 -1.2 -0.2 -1 -1 
EPA 23 6/4/01 J-0.1 I-0.0011-0.01 -0.005 0.011-0.05 1 -0.1 -0.05 -0.001 -0.1 0.025 -1.2 -0.2 -1 -1 
EPA 23 1 7/9/01 1 -0.1 1-0.001 -0.01 jI-0.005 -0.01 -0.05 5 -0.1 -0.05 -0.001 -0.1 10.0276 - 1.2 "0.2 -1 -1 

EPA23Du 1/9/01 -0.1 -0.0011 -0.01 1-0.005 0.01 -0.05 5 -0.1 -0.05 1-0.001 -0.1 10.024 -1.2 -0.2 -1 -1 
EPA 23Dup 2/6/01 -0.1 -0.001 -0.01 -0.005 0.01 -0.05 .6 -0.1 -0.05 -0.001 -0.1 0.025 2.6 -0.2 -1 -1 
EPA 23Dup 3/6/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 4 -0.1 - -0.001 -0.1 0.0252 -1.4 -0.2 -1 -1 
EPA 23Dup 4/4/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 5, -0.1 -0.05 -0.001 -0.1 0.023 -1.2 -0.2 -1 -1 
EPA 23Dup 5/7/01 -0.1 -0.001 -0.01 -0.005 0.01 I -0.05 ,•,9 -0.1 -0.05 -0.001 -0.1 0.025 - 1.2 -0.2 -1 -1 
EPA23Dup 6/4/01 [ -0.1 [-0.0011 -0.01 1-0005 0.01 1 -0.05 5,7[ -0.1 -0.05 -0.001 -0.1 0.024 -1.2 -0.2 -1 -1 
EPA 23Dup 7/9/01 I -0.1 1-0.0011 -0.01 -0.005 -0.01 1 -0.05 5j 5 -0.1 -0.05 -0.001 -0.1 .0263 -1.2 -0.2 - 1 -1 

EPA 25 1/9/01 [ -0.1 -0.001 1-0.01 -0.005 -0.011-0.05 [1.25 -0.1 ]~-0.05 0.002 -0.1 [0.086 [-2.9 1-0.2 -1 -1 
EPA 25 2/6/01 1 -0.1 1-0.001[ -0.01 -0.005 -0.01 1 -0.05 1.33 -0.1 -0.05 0.002 -0.1 0.09421 -1.2 -0.2 -1 -1 
EPA 25 3/6/01 1 -0.1 -0.001 -0.01 -0.005 -0.01 1-0.05 1.35 -0.1 -0.05 0.001 -0.1 0.0911 -2.6 -0.2 -1 -1 
EPA 25 4/10/01 1 -0.1 -0.001 -0.01 -0.005 -0.01 1 -0.05 1.45 -0.1 ! -0.05 0.00T -0.1 0.091 - 1.2 -0.2 -1 -1 
EPA 25 5/8/01 I -0.1 -0.001 1 -0.01 -0.005 -0.01 -0.05 1.42 -0.1 1 -0.05 0.001 -0.1 0.091 -1.2 -0.2 -1 -1 
EPA 25 6/5/01 I -0.1 -0.001, -0.01 [-O.O5 -0.01 ] -0.05 1.53 -0.1 -0.05 0.001 -0.1 0.09 -1.2 -0.2 -1 -1 
EPA 25 7/10/01 1 -0.0011 -0.01 [-0.005 -0.01 1 -0.05 1.58 -0.1 1-0.05 0.001 -0.1 0.0981 -1.2 -0.2 -1 -1
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TABLE 2 
SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 

SECOND QUARTER WATER QUALITY DATA

Well Date 
Number

Water Field pH Lab Lab TDS Ca Mg Na I K HCO3 S04 Cl NH4 IN03 [Chloroform 
Elevation (SU) pH (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) as N as N (mg/L) 
(ft AMSL) (SU) (mg/L) (mg/b)

NRC Standard NA NA NA NA NA NA NA NA NA NA NA NA NA 0.001 
EPA Standard NA NA NA 4800 NA NA NA NA NA 2125 250 NA 190 NA 

EPA 28 1/8/01 6,856.15 6.88 17.66 511 538 512 179 11.4 633 2 116 -0.05 51 -0.001 
EPA 28 2/5/01 6,856.40 7.01 7.56 ýO9Q) 615 567 178 12.2 636 3 107 -0.05 47.6 -0.001 
EPA 28 3/5/01 6,856.35 7564 515 155 12.3 644 103 0.05 49.4 -0.001 
EPA28 4/10/01 6,856.70 7.13 742 40ý0 596 546 188 12.1 650 1ý0 10 117 -0.05 50.1 -0.001 I 1 1 .9 536 -. 0 

EPA 28 5/8/01 6,856.70 6.81 7.62 5120 520 489 190 11.5 647 2 118 0.09 53.6 -0.001 
EPA28 6/5/01 6,856.75 6.84 7.35 4510 532 191 10.3 635 8 113 0.07 42.3 -0.001 
EPA 28 7/10/01 [ 6,856.90 6.94 7.33 .2. 554 542 208 11.6 628 97 0.05 48.3 -0.001 

GW 1 1/8/01 J 6,856.00 6.73 7.751 4290 6281 316 196 5.2 944 1830 112 0.76 79.9 -0.001 
GW 1 2/5/01 6,856.20 6.91 7.44 1 4270 721 352 184 6.1 960 2110 114 0.77 73.7 -0.001 
GW 1 3/5/01 6- 6,856.50 7.15 -7.4 4080 1635 1323 166 6.1 975 2070 104 0.79 74.2 -0.001 
GW 1 4/4/01 6,856.70 7 7.51 4360 1 71313471201 4.1 946 2070 116 0.79 84.7 -0.001 
GW 1 5/8/01 6,856.80 6.72 17.51 4500 1 628 314 201 4.7 944 11830 124 0.79 78.2 -0.001 
GW 1 6/4/01 6,857.05 6.67 6.98 4420 635 1 322 187 4.7 944 1980 119 0.83 76.4 -0.001 
GW 1 7/10/01 6,857.10 7.12 1 7.47 4680 1 694 1 353 1 197 4.1 892 12110 134 0.8 86.7 -0.001 

GW2 1/8/01 6,858.10 6.51 [7.23 77> 599 537 211 9.7 1420 - 159 0.091 4.04 [ -0.001 
GW2 2/6/01 6,858.65 16.79 [7.37 52 679 578 230 10.4 1410 -2 153 0.05 3.84 -0.001 
GW2 3/6/01 6,858.80 6.86 7.54 51 586 528 275 10.6 1400 2 140 -0.051 3.36 -0.001 
GW2 4/9/01 6,859.30 6.92 7.26 0 668 568 220 10.1 1420 2 152 -0.05 3.68 -0.001 
GW2 1 5/7/01 6,859.20 j 6.46 7.57 •30 590 1 514 217 9.7 1420 2 168 0.11 I 3.49 -0.001 
GW2 1 6/4/01 6,859.55 6.47 7.33 4490 583 I 520 184 9.5 1390 164 0.09 1 3,8 -0.001 GW2 1 7/9/01 6,859.61 7.09 7.12 53 624 I 561 I 210 9.3 1450 25 166 I-0.05 4.4 -0.001 

GW3 11/9/01 6,858.00 6.82 [7.62 4660 830 265 207 8.5 1210 1850 125 -0.05 115 -0.001 
GW3 2/6/01 6,858.30 16.99 1 7.12, 4720 943 290 183 9.7 1220 2120 123 -0.05 110 -0.001 
GW3 3/6/01 6,858.70 7 7.63 4380 817 263 164 9.3 1180 2040 120 0.16 112 -0.001 
GW3 4/10/01 6,859.05 1 7.26 [7.2 4680 945 287 207 9.1 11250 2070 128 1 0.14 108 -0.001 
GW3 5/8/01 6,859.10 1 6.72 17.49 510 ( 808 I 256 J 195 8.9 11250 1730 146 I 0.15 107 1 -0.001 
GW 3 6/5/01 J 6,859.30 6.76 17,25 4230 1 847 274 194 8.6 1280 1940 136 0.2 97.5 -0.001 
GW3 1 7/10/01 6,859.30 1 6.87 1 7.1 -0. 888 288 244 9 1350 1880 125 0.11 98 A 001

October, 2001



I I

TABLE 2 
SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 

SECOND QUARTER WATER QUALITY DATA

Well Date Al As Be Cd Co Pb Mn Mo Ni Se V U Ra-226+ Th-230 Pb-210 Gross 
Number (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Ra-228 (pCi/L) (pCi/L) Alpha 

S(pCi/L) (pCi/L) 
NRC Standard NA 0.05 0.05 0.01 0.NA 0.05 NA NA 0.05 0.01 0.1 0.3 5.0 5.0 1.0 15.0 

EPA Standard 5 0.05 0.02 0.01 F 0.05 0.05 2.6 1 0.2 0.01 0.7 5 5 NA NA 15___ 

EPA 28 1/8/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.42 -0.1 -0.05 -0.001 -0.1 0.039 -1.2 -0.2 -1 -1 
EPA 28 2/5/01 0.6 -0.001 -0.01 -0.005 -0.01 -0.05 0.42 -0.1 -0.05 -0.001 -0.1 0.042J -1.5 -0.2 -1 -I 
EPA 28 3/5/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.45 -0.1 -0.05 -0.001 -0.1 0.03981 -1.2 -0.2 -1 -1 I 
EPA 28 4/10/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.43 -0.1 -0.05 -0.001 -0.1 0.037 2.5 -0.2 -1 -1 
EPA 28 5/8/01 -0.1 -0.0011 -0.01 1-0.005 -0.01 -0.05 ] 0.47 -0.1 -0.05 -0.001 -0.1 0.042 1 -1.2 1 -0.2 -1 -1 
EPA 28 6/5/01 -0.1 -0.0011 -0.01 -0.005 -0.01 [ -0.05 1 0.47 -0.1 -0.05 0.001 -0.1 0.038] -1.4 j -0.2 -1 -1 
EPA 28 7/10/01 -0.1 -0.0011 -0.01 -0.005 -0.01 -0.05 0.48 -0.1 -0.05 -0.0011 -0.1 10.0403! -1.7 1 -0.2 -1 -1 

GW 1 1/8/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.04 -0.1 -0.05 0.001 -0.1 0.063 -5.3 -0.2 -1 -1 
GW 1 2/5/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.05 -0.1 -0.05 -0.001 -0.1 0.068 -1.3 -0.2 -1 -1 
GW 1 3/5/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.05 -0.1 -0.05 -0.001 -0.1 0.0671] -4.1 1 -0.2- -1 -1 
GW 1 4/4/01 -0.1 -0.001 -0.01 -0.005 ,-0.01 -0.05 0.05 -0.1 -0.05 -0.001 -0.1 0.068 -1.2 1-0.2 -1 -1 
GW 1 5/8/01 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05.1 0.05 -0.1 1-0.05 -0.001 -0.1 0.0751 -1.2 -0.2 -1 -1 
GW 1 6/4/01 1 -0.1 -0.001 -0.01 -0.005 0.01 -0.05 0.05 -0.1 -0.05 0.009 -0.1 0.065 -1.2 -0.2 -1 -1 
GW 1 7/10/01 1 -0.1 -0.001 -0.01 -0.005 -0.01 -0.05 0.05 -0.1 1 -0.05 -0.001 -0.1 0.07311 -1.2 -0.2 -1 -1 

GW 2 1/8/01 -0.1 1-0.001 -0.01 ] -0.005 ,-0.01 -0.05 0.49 -0.1 -0.05 1-0.001 -0.1 0.063 -1.2 -0.2 [ -1 -1 
GW 2 2/6/01 -0.1 1-0.001 -0.01 -0.005 -0.01 -0.05 0.5 -0.1 -0.05 1-0.001 -0.1 0.065 -1.2 -0.2 - I -I 
GW 2 3/6/01 -0.1 1-0.001 -0.01 -0.005 -0.01 -0.05 0.5 -0.1 -0.05 -0.001 -0.1 0.06261 -1.2 -0.2 -1 -1 
GW 2 4/9/01 -0.1 1-0.001 -0.01 -0.005, -0.01 -0.05 0.54 -0.1 -0.05 -0.001 -0.1 0.074 -1.2 -0.2 -1 -1 
GW2 5/7/01 0.15 1-0.0011 -0.01 -0.005 -0.01 -0.05 0.59 -0.1 -0.05 l-0.001 -0.1 0.067 -1.2 -0.2 -1 -1 
GW2 6/4/01 -0.U1-0.0011 -0.01 I-0.005 0.01 1-0.05 0.51 -0.1 -0.05 10.004 -0.1 0.061 -1.2 -0.2 -1 -1 
GW2 1 7/9/01 I -0.1 1-0.0011 -0.01 1 -o.oo 51-0.01 -0.051 .53 1 -0.1 1 -0.05 1-0.0011 -0.1 10.06831 -1.2 I-0.2 [ -1 I -1 

GW 3 1/9/01 I -0.1 -0.0011 -0.01 I-0.005 - 0.01 1 -0.05 ] 1.9 I -0.1 1 -0.05 10.001 I -0.1 1 0.056 I -3.8 I -0.2 -I -I 
GW3 2/6/01 j -0.1 -0.0011 -0.01 -0.0051 -0.01 [-0.05 1.91 j -0.1 -0.05 0.002 -0.1 0.059 -1.2 -0.2 -1 I -1 
GW 3 3/6/01 -0.1 -0 .001o -0.01 -0.005 -0.01 -0.05 1.87 -0.1 -0.05 10.001 -0.1 0.0569 -1.2 -0.2 -I- -1 
GW 3 4/10/01 I-0.1 -0.0011 -0.01 -0.005 0.01 -0.05 1.91 -0.1 -0.05 0.001 -0.1 0.057 -2.6 -0.2 -1 1.3 
GW3 5/8/01 I -0.1 -0.001 -0.01 -0.01 -0.01 -0.05 1.96 -0.1 -0.05 0.001 1 -0.1 [ 0.06 -1.2 -0.2 -1 -1 
GW_ 3 6/5/01 -I0.1 -0.001, -0.01 1-0.005 0.01 1 -0.05 ] 2.206 I-0.1 1 -0.05 1 0.005 1 -0.1 0.0586 -1.2 -0.2 -1 -1 

W j7/10/01 1 -0.1 -0.001] -0.01 1-0.0051 0.01 -0.05 2.22 0 -0.1 1 -0.05 10.001 -0.1 0.0676 -1.2 -0.2 -I -1

October, 2001



TABLE 3 
SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 

WELL 808 FILTERED VS. UNFILTERED 

Well Date Water Field pH Lab Lab TDS Ca Mg Na K HCO3 S04 Cl NH4 N03 Chloroform 

Number Elevation (SU) pH (rag/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) as N as N (mg/L) 

(ft AMSL) (SU) (mg/L) (mg/L) 

NRC Standard NA NA NA NA NA NA NA NA NAINA NA NA NAj 0.001 

EPA Standard NA NA NA 4800 NA NA NA NA NA 2125 250 NA 190 NA 

0808 6/5/01 6.864.50 6.54 I6.95 I 6680 43 I582 1 1 9.2 2280 238 1 2.11-1 32.4 ,,OO
0808 filtr 1 6/5/01 6.864.50 6.46 6.9 6900!•!i'il. 841 580' 1 361 1 9.4 127p0 -•••• 4 .3I3. -_0.0017

October, 2001



TABLE 3 
SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 

WELL 808 FILTERED VS. UNFILTERED 

Well Date Al As Be Cd Co Pb Mn Mo Ni Se V U Ra-226+ Th-230 Pb-210 Gross 

Number (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Ra-228 (pCi/L) (pCi/L) Alpha 
(pCi/L) (pCi/L) 

NRC Standard NA 0.05 0.05 0.01 NA 0.05 NA NA 0.05 0.01 0.1 0.3 5.0 5.0 1.0 15.0 

EPA Standard 5 0.05 0.02 0.01 0.05 0.05 2.6 1 0.2 0.01 0.7 5 5 NA NA 15 
1 80 6/5/01 0.2 1-0.0011 -0.01 1-0.0051 -0.01 1-0.05 1 1.47 1 -0.1 1-0.05 1-o0ool -0.1 10,059 1 -1.2 1 -0.2 1 -1

0808filtr 1 /5101 I -0 -. 0 1 -0.01 I-0.00-51 -0.01 1 -0.0 I 14 -0. 1 -0.0-5 I0 01 -.1 I0.06 1 -1.4 I -0.2 1 -1 -

October, 2001

f



FIGURES



TOPOGWRPIC MAV 0V lN., 
W4 M.PW & iIfY btl UNITED o4 0 

4t~CiO~RPo mt ut4p'.E .42! MqI 

1 
70 

i PrptR.YB•uA/D4 4 :,8 <.:t e •t 071, 

N 76,000 -o 

F L AEA "~ - ... rLL t\,. o , 

JOTOIJItJ TIN lS,. // ..F4 'JN 9T }~WL ADDED TO THE SOUJEMS AiLUVIUM• 

A2 L RY O "WWFCINT " IATE FO T 7•' ": '; ;' / , .... , ,, 'YSTO M A• REOUIREO BY THE NRC AND EPA IN ThEIR CO MMENTS 

sM PuI, 0AT .AND IESIGNA•'IOH•' ,'T ;•E,, I....9'/0 

INDICATES APPR0)IMM U .t7 0or ""•"'> 7I ., ". .... .. ...  

LEGENDME ̀ ZctZ- CETAACt~ L 

- N 7 ., 0 ".. -. . .," " 

TA~JN, TAE 2' 

I, EXTRA kC.C 

I. . '* . ,.> 

A T 1 , 4 , 
S C A L E 

PIPLI Cs - SQTEo• : 

.... O, ,> k / ERSOUTH CEL 0' 

72.r00t--( 
1800 0 800 FEET 

. V•. , I..FIGURE 1 
-C le TO> THE" SOUTHWEST ALLUVIUM NATURAL 

NR - J 19eAITH ENUATION TEST WELL LOCATIONS 

ASRQIE f73E0W 
tR 

AND EPA N THEIRCOMMENT 
me, w L I NA TET 'eF 

IFA AVION DAARY OR C, , PREPARED FOR: 

SA G ACTION TUNG MSINING AND MILLING 

"•" ' ;'"' • • • . . . U ." rGALLUP, NEW M-XICO C O 

*STC~i OWTERAT LIMIi OFKS 
d 

TALo.I DATE I SSUE / REViSION cN -o E4 

S SECT!9N 1".,;/ 

iA 

wk



v ý " " " ý .,;; , ",,ý ..L 1. , pN ,,,,- ýl !. ". '.  
,, I ý . I' ." ý. . I ý 1, , ", 

',OO-V = j :31VOS *96-L-8 :GRVO I ýý ýl ý I ý ., ý ,ý ý,., -ý,,t' ý11 -p 1 . , "',.- I As ady NOISIA38 / 3nssi ýl , ,ý 

I 
, ýj 

:1 - ý, '... ý zz. ,i ' 'I ý , - ý I, -e' ý, *. ý , *VVN 'dmivo 'NOli" OdNOO w3-iom I ý . . I - ýý. ., I "I"., 1", ,ý,,ý 0, r -N o Ii 3ý s -,ý, -, -, ,ý,-- , (131INn .ka (13(11AONd KLIN101A V AVWN ý ý ,; tDOZ N31WO O I .1 I -
", i -.. .1; 

1, ... ý . : / , I -1-1 ýý. , .*. . -ýý dPS MgQJ V U 'Z '03S JO dVY4 OlHdVZqE)OdOi I I I 1 2 . ..ý "I * .. . 11 ,, ý im vN r4niAnTiv immmos Hcu o3n ý I I m I .:. 1 ;2 ý ý ý.'11-41 11 
ý @ -,tl, - . ý,., - '8 1099) " 1ý ý - , . , 

'3 3M a 3 = . ,...ýr . ,., : 1ý . ( ,.,:( - -, 1ý .- "I .,:. , - -'.,ý711--ý17-1- 1111 , 7 ̂ 1 - .Ilý:-.- 1,1.1'1-ý -- - --11'1-1.111 ,9 - .--ý 1- --:- --- l'l-'- - `11 ..  ýZ,, ". -.,,. ". , - ', I .... .. --- 'e,'. ,,,,ý'...'eý,ýýl"".,.,."".ý.ý.., ý- P, 1* -- "-ýý -,-- -- - ,.-;i-'-1.l-' -- -ý- - .. .... .... ..... ý,.. "' - - -- ... ....... I -k.1- ýý,,.,: ý... ''ll. I , . * , - : - ý . ""fý".".",I.".ý...ý ,ý..,.. ,. ý , ý I ý ý I -. . - ,; 

O O IX'3Y4 M 3N 'dniivE) I ýý- ý::,.*s `-' i,. . ,%:-", t. ý. , .. .1. .. - . ; , . . I 1. ý -1 ýp , ý . - , ýý - .... , , 11 ( " - * , ýl ` , ` -11 " -ý , 11 ý ,gqy), .1 . - Im .. ý "'.*; , --` ý - I , , ý-,ý -.ýý ý, ". ", - ,,;, ý ýýv , '. Fýl- ,ýý - -, . . , , , - ý, !ý v-. ýý , .". , 0 . .; -.," ,-,ý, ,,,-ý

,ý14.: ,I 1, ; -l'. ý w: -,ý:,- 1 ., .. . .. . . ý.ý ,,, ý , . I ýý . .. , , ': .. I I I- . , . , ,ý,-,;, . I ;.. .. "'." F. I 1: ý I " -L 9 :.1 .ý --1.11 " " ". , .. , , ý. Ný "I ,l . I w ý ,-ý .ýl ., . ?'? ý. ý . . , , .-, ýý , . .. , I 1ý *,. " , , , , ýt ?1ý11:, I O N1111IN a NV LO NININ ONn . ýý . % ., ., ""', " . , "s .: 1-,ý.,:: !ý. , ,ýl , ", " ý, ,-, z -11 ý kbý4, , . : ý ., P .4 1 1 I., '.  .ý ý, 1',,.Iý `.'.., , ", , `,ý` . I lp, ,` ,". - . ., " -,ý ý,: i ý 1'ý, , , ý'l 
,,, ý`ý. I I ý. : *. t-'. , , , 1 - - r I , ,` .  

.
ý 

7 :, 
: I, 

- ., , 
.7' 1 ý ý 

.

- ". - -
F ý, , 

, ý 

-z 
1, 

* 

'. 

'. 

'.  

1 . - - I 1 I .. . , , ý I . . . .,;, ý - - . ý , ". ý 1. , .11 1 ýý . I . I A ., .,ý .ý', I ., . , ., , I I " so ýl I , t...., . , . , I I I I . I ýl .ýf "'? 1ý ,ý 4 ", , ". -. ý ,.: '- ý,, , , , !, ,- , , '; I, , ýl ýl '. . . . ý 7 4, , .. , ý , , . , , , 1.  
1: ý ,,ý, , '. " : ", ý ." - -- , ý . , - u. , , .. ". ,,, -, , -ý , .. , , ., i 6 ý .4, .. 1, ý, . ,'ý, .,ý ' rý :MO=l a3MVd3Md . -- -.", i" k ""'." ,,", "'- .ý , " ,,,, ,ý . , , 11 , . ý ý " " .ý, , , - - , ". 

-. - : 

.1 .1 I - ý:l I ý . llý , /ýl -, ý ý 't, ý. ,,, - - ý ýl ý i I "; IV -' _, . . I * ";,., ý - , - . ..,% .11,q ,. . ". .. . , . t'. .1 "t' ; 
: , -., ..- I , , . ý -`71 - .- ::, ý. 1. .. . * ,ý. ý'.. ýL , I I , . -, ,ý .. . , -.,. .... " ;, 0,,ý, , ,7 ; -, : Iý 4, - - .1 I . J, ,r , ý ,,-,-- ý" h ýtt,, ., ý I I I , . ., ., -ý .',,, i . .,.z,, , " -" ,-ý ýý " ý 7 , , , ý, , ,!:ý .ý.. ,. , ,f C, - -1. . --/ ý', ;, , lll*ý,! ý.' Av I IA 0 , I ý - - C) , - . . ý I . .ý " ., ý,ý t., " " --: 1-1 Z- .

F, * ýý -
-` - -ý ý4; 

--,, ý I I , ý - , ,..a ý ,.I ý ". . , ., ,.,-,ý' -. ,; . -:z - -- - - ,", I , - ,- .  
ý '. , :, " , , ". . -ý.;ý,-ý. ý 1 - , , ýa'; ` It 

,;.,, " I :ý . .ý , , " - - .... . 'I, ý : ,ý I. " ,,.,, .,:.. .. ,, I .I.. i .ý. -,.' ý .... I ........ - -.. -, 77.. 1 -I ý, -1- I... , --', t. ý .:: - , - ý " ý- ,,.,. -;ý,- : ;-ý'. ., .ýý. ;. t_ -I , I., -'. ý -ý,- -.,i-ý,, ', -w' ""-:ý' ., - wý-. .11 - . .-":- ,:l,, li---t-'.. . ý.- .. - :. -ý-. ý". " , ,, , ý, I.. ; I eu ,,ý, ,.,. . - .1. .1 I I - .11-.1 m oz )%inr 'dVV4 3ovibns OIM13HOZ31d ., I . : -11: - .ý.'111. -1 '.4-1 ...... --,-,ý.,- : - ýl , .- -,. ". .,,, ýý,-,,- '. '-.; .......  -.,, / - ,": , - ý ,,, ý',ý _ý , . Aý 1ý- I 1. . f, 1, ýý ", , ýl 1' . , Izlz) 1 . ",` ýý . -.1 '-ý'l ".. ,1'. .;ýj, , 7t, .., ý,,ý ý j, " . -`:", ., , ,:1, 1ý1 .; ý -, ." ,< I I I ýl I , , -;' 1 ý ", ý-, .. I 1; - ý ". ýý-ý " -, , , , ,ý, : , .., -- I .'- 1* : , ", -ýý ý ,ý,,ý.:. "'. ý .:,-, ý,-,--, .,:" ý----- "". -, , ý.' ,,'ý ý, ,,ýý", .11. ý I . . .., , I.. ý ý, , 1. I I 1ý ,;. ." 11 .. "....ý`t'., :- (`Z 1-1 . ,ýý '' 1-11 ýý ý! i, ,ý. '? ,ý , , - ,,,',i' .. - ý , -, ,%! - , ýl .  , I 1, ý ý , ý , " !ý '. ,:,1ý1".", ,,',ý., .. ,I ,4 nnlAnm v iS3MHlnos 111*rt:".l. Iz_ .. . . - - - I ý . 1. ---..- ', . ; 11 ý , " I" z` 3iV'h I X Gýj d dV A, I . a I , . I , ", . , I - I . , ý I ," ., ,,,r r. I I : , I I- , , - I I : I .. -ý2r , .ý I . zý .. ý " I ' r , 1 ý I I . I . I 1-.,'ý 
.. 'ý, ,,, ýý ;, %,ý, .ý. ý,' .'ý " I I ý " - i ` -... I , d ý ', r ý '. 1. : 1. " ,ýý - .1 I I ý.. ". I ,ý I - - , I I , I- I ., -R, 111. ýý . I - .11 ý,;.., VC) . I I , , I ý.  .1 I I . ý 1* -" , . I. '. 11 I 1ý , I I I I 4- ., I I - - I , , ;ý , .. ,. ý . I ý I , . .. , : ý , .  M in o u .I '.- . I ý % ý 1 1:1 I ýý , /111111ý'.ili,' 1,ý ,,,, ,/ ýý ..,ý, 1 1. % ý1, I ý. ý / : - 1. .!- :. " I r ýI -,,; I.'ý ý ý . , 

. ..*14 /1' 

.., I " .., , ; , ' I , ý 1!, ý ,,, I 1.. .-Yý Iý .ý ,ý 1ý ý.e " 1. I . .. .. ý. , I ý ý- ý'. I., I I -1ý , ý, (6 '9.'9R9) i-1; . - , ,.  
I ý - , I tw I . ý 1", ý.  

Yý ", ý - ... , I I .1 1. I . ým ý, I - ý- O le-999) II, , ,," , : ý.*. ., ý 1, I.. ý. I , f %. I I ýý I ý I ý , ýý ý*,', ,,, " .. .,-,-...ll, , - " , " ý, * !, ý ý*"-,` .'..'...- X . ZD 
1-43J 00-V 0 00t, 1,'ýV; , e I ,ý '.. 1. I I : 11 . ,11 1- ;,ý,,` 11.11.- ý., - x .-- :- : 'g Z-" V d 3l/ .. .,;. " '. ý ,,, ., V d 3 ý '..", ..'ý 

I I I I I I _ ý .". I . ý ", 1. -; I I ýý ý, f ý "' .1. - ,I , . ý.. , ,:, " : 1 1" , .1 . - , 1 11 1. ," 1, , "v- . ý ý- ;;. ý ,!, ,ý .-' , :, -, . " , ý " . ,. .1 I;" "J. I . 111. I -, ý I I I ý ,, " . . -, -. , ý'll 4 ̀;ý* . -ý! ý ý,, .1 - I ý. -ýýý - ý- . l` , , ý 
ý I ý . . , . . ý . '. ., , I I I I , ; ýý , " . -, .. "ý 11 I I - ý-':-ll " " . , .1 I.. \ . ; ý , , I I ý 7 ; .  ;,I, ý ý I . I . I 1, ': 11 1. ý 11;;w- ,; , 'ý,' I ý :: . I .1 I -, "', - , " ý , .., ,V - , I / .ý 

1, I I I . , I 1 ý7 , ,ý I 11 , ýl ", 11 ý' .. -ý .... , , : I ý . I . li I , , I I ý, I - , " , " ý , " , ,ý 
p mý I , , ý ý, I ý, ý - i ý , .. , - . ý ý I ý , ý .. , , - ý , ý%ý ; ý "t, ,, ý 

.1. ý 1, ý - - ý ý1. ., ý,ýý I . . llt" - % ." 
1 , I , ,ý, , " I I I I I . .1 : : ý r - I - .

- - , '' I 
, 

., ý' 

., I I , ý ", ,- ..", i. .ý -, ý11 - ,I ..:: . ...-" .1 .,ý ý; -- l 1, ,:- ..- _ ý' _, I I :- I I - . : ý. "', ý* 
1-%: , ý_ I . I ý-, - I I P , ., I,,/ 

- , " 

.1 I - 'It I : ýý , ,,,,ý ý - ý . I 
I 

.
I 

, 

1. 
I 

11 

ý 

'. 
.1 

. , 

-
.

, 
'r , 

I 

.

p 

'.  

ý- -'ý 
((Zýýgq) 

l'-, `ý 

31VOS :,., 1''. '... I., , ` - , I I I ý I - , . ".." ý L 'M o I , ý ý-- ', - "I ,ý I --- . ý . i - .4 . ý. , -.-' I ýA 
. . , - I I , 1; .r , " 11 ý.: '. . .I , . "I ý /I -- ,".. ý - . , "-. .. ý'Il " ý,,ý -- - -," ." ý I ý ý ý ,ý i - ý / ý - 1ý 71 ý, "ý:, ), 11 11 ý ýý 't . ., t,ý .. " I -",ý,,", ---ýý -,, -, -,, ý,,- - , 

i I "" - ý' .., , , 
, 

I.... , ý., -- ,,;, --- - ýý -, 'j... '. ::".,,-. .ý;:, -ý-',ýý ý*.**,i ý- .,., ,ý,. " , - ý ... .... , , , ., ý, r " 

'/ 

;;ý' 

...C:.ý ... ý'- "-ý .ý. , , . .-ý; , 
- ;. *11 - . .- ,, I - , 

, 
1ý ý. 

,.. I 
'. ,.:,- " ýl I- "-11ý , , , ý: .1 . ý.. . I : I I ý ý , '' t. . - I , -11 ". ,I . . I 

`,Zý,, -- .ýý. , ý -ý - " I .,.,-.. ý, . - .. ýl I ý :ý ý'. ý " ýý ,-; - . . , ý, ý. ", ", --;"ei. . I 4.1 '. I - ý-, I -1-1.. . "' ., , r, . ,;.,ý ý , - - C ) -'., --,'-ý-',ý".,--:, 'ý .1 * -, I , ý,w ,. ý ý: ýle.r .1 ... . - , ý- - , ., -, , , - L :,, -,,g " -.  
ý, :' , . ý- .1'. 1".. ". , , I , - ý,:ýe .6ggg) , " .: "'. ý ý ý , , -ý- 11 

ý ý - - -,.ý- " ; , - ,ý " : , ,ý .11 .0 ...... ,,-- ý . , , ý , , " 1. 1. .-, . . I - ,.i - - - - :- .- .  

" -;ý,,ý 
- r I 1 'v; ýý - ,;7, . I ý 

-; 

- , 
Iý.,.-, 

I 
ý 

. - , ,. .

. - .1 

ý11 
,ýý, 

,l I.,.k'.. I 
1 , 'A .

11 
., 

I 

I I 
" 

,/ , 

\ýn 

'vlm ý, , ýýll 1ý ýý, - -t, - . I, -,, , - ' ' L , , , . , , - " , , ý .. " , , . ý. ý -ý .. .1 ;71 .? , .  -ýý'-ý;;" -,'i 'I,. -, I - .. t - . . 1.11-1ý i"'. , , 11 , e" .-,5" " , 
I 

ýZll -1 .1 ., . I ý .... :ý 

- - ,.-, , 11 I --- I I - I : ý ýý y iý "If-r -;, , , Z ,m p -ý,,-ý- -, , , 11 . ý I .1 CZ 'l I" 
-" . ,,,ýý;, ti . - , " ýl 

- , "I. ý ,ý : ý::, .,,,,,',, ý,, ýý r', . I 1.11 f P. 4 , , 11 " ý,-' ".. ý, ýý, ,, , % ,,ý'. ý ý 1 1". 7ý: , , " - ,- ý - .It". ý,:,-, ý'-,,, -, -- ", - , I , -. . ,. * - 3, , ý 1,ý,,ý, I 1ýý I :11 ý . ý III. ýl ý , . " ,, ý I - ý I . . ýý ý "' i` -. ,ý,,llmr- ` -.'ý'ý - - ", "- " , , , ` - I "I.;..r 11 1: - ,ý .  ,. I , - 1. I , ------- ; --- t-,,., I ". , I --- ý11'- I 
I 

' 

-, I .. . , , ý ý "', .11.1 ý. ; , , I ý I , l'l.:%l..!l.ý - ";,"'.1" ; , " ,r . I I I e :1 11 ýl , . ý,7,z , ,zi .ý ýý, z "I '. ,ý ýe t, ,ý .%I'. -I -, : 1ý -ý i '-', 1,11 .. "': f ..... . .1 '. 1, , "". ,,,ý; ,:ý , , ý 999 , - ý ., - ý ,ý . ý! ý,-.",: I, ý, ý, .t : ,ý : -' ý ý ý - ý .... , , I . -^ -1 , , , ,ýe . .ý , , 
, 

. I 
, 1ýý 

-
- -'r - ý'. .Iýl' I ; .

,; 
I- I ý I 1, 

.. 11 ý ý XV) .. .. : 
ý ', ". 

ý 

11 . I . ý ý ,ý,z--,ý-, ý' , ý r," ý , , "I I- r.", I ., , - - , -.̀ ýý,,ý ý -, 1;ill - , ; ý' 11.11. , ", ", - .1 - .1 I .. ý " :1.. , . ,7 ý, ý - I - - 11.11 ý 'I , I .. , ý ý ,. , ý, ý ý, " , I . , ,ý , , ,. 1, -( - 11 , , ,-'A-,-_._.l , ý 1.11 . .. , ý ýý * -.'ý,-- ý;"ý 1, ý -- ý'. ý,- I , ", \ , , ý,ý , ', '- '' , , ý I , , . , I 

ý .ý I I .., ýý. - , .. , '! , . , i ý ý_ ý,e 

,,, , ,ý, -.
1 

.ý . ""'. ,ý,',' - , - - , ý , " "! , ý ý - , , , , , . , , -
. , 1ýý *1 .. .. , . ,ý 

-, '. ,l .. , .- " , , , -i - It ,ý ý ý ý . o ýý ý ` .5, 2". , I .ýc .iiýýz ýý, ;.!-,"R . ý, -, , I ,. - " I . .. 1-ý,,, . I ý ý ýý ý I 11 ý ., ý . , I ýý ý* - . . , . I , . IS. ,:,ý ý,`,',",'. : ", , ý .. .- ý. - li -. -, , ý:,- - -,,, .- ý -, -../. -., , fý io 1 : ...... .  .1 , 
I I 11 I 

I - ". .1 1. 11'r -1ý 

-, " klýý .; I I , ` 1 ý , , , ;, ýý Z ýý9 -:,:ý ý '. - I , " '111-41 1 ,.- ý ": ý . 1, 11 , ) " i ý: ý_ , " %'i' ,,,',ý.,, ', :, , -,--, , , . ". .ý"",.,ý"",-,..",ý,,'..,,ýi'I -,,; ,ý,,ý ",;, I 111; , . ..... - T :, 1, . ; I , -, I I " V ., ,tý ý, .'. ý- -, I - I , , , , , I I ýýý,ý, - , ,- , - I , . ", ., , , I 1, ý . , - , .,;,,,, .  .1 ý , . .'ý,-,-**:ý"',..'ý ,-, , , " , I ý I X ". , ., 1, .. , .. I ý. I --ý j I ý I , ý. I I I ý ý , , ýi; ý,,ý - !!,ýftr."ý :., '. - -ý, " ,L'." 1, 1 .  . .1 Z, -11, I , : ý , I ý I , > m ý,, 1-11-..ý, , , ý I , " . , z .'.ý- ý I . . .ý I ý ý:.,;` , 1. ., , 1ý ý, . I ý ý_ 1 " 1ý.,. I : K., ,:`ýý ý,,ý, ý , ý I ý '- -, ý I., ý':; "" y , ,ý!ý *, "-- 11 ý ": I ll",ý ý 7". .ý - , ". , * .3 - -,ý!` --,-PýýV ,,, I I ý Ifi :ýý I I , , ,i :ý i --l .ý .1. , f`, .ýPtý ý ,7 , ,: , I I I ; ý .: ,.. . -., 
.. '. 

I ý " "., ,;ý- , 

I I I 
,. ý , L 

, I I I 
T zo g ýý ý - ýý 

.

I 
ý 

., 'ý .1 4 , ,., ', :, , , , , ,,.:: '. 11 , ýý eýTj,'! 9ý ..ý .ýý 0 11,; , . ýz ! ýI , , - ,ý _; ý -ýl .ý, ..I ý.- , " I , ;: ,,ý,., ,.*, . , 4 I ,,. si , Z,.., - .. .. .  , i. ," 7 11 I I , I %ý ., ..ý- , ý I - . ý . .1, ý ý - 4 ý,- :: r I / . - l,,f*; 'i ý, ý . , .  

t, p " 1, . , " . - ý ý, %;.; '. - -9) ýý,` ; I , , , I I . - ý,,ý ý ý,ý',ý. , 
- - , ,,- , . ý11... ""... . ;. , " ', I I" I I wcý I Fz 7.A " s - I7 , ý 1 ... , .1 ý:.ý .ý . , - ý I ;; , 1 -1'11ý - .% , Z ý , " I I ,ý , ; " , '. " '? ý . . .,ý'. , ý -.,. ý. .ý I :. ý"- - . !. , I . - I . I , ý: ... .. ,ý - ý . 11 .ý, ý - . I ýtt ?- , , ..1 .'' ., I, - , -, "I, , , . . t , , I . ý I C., . -,, , - ; - , ý., 2" , , - , , ý I ., , ý I ` , . .

, ,\< "ý ". ,- -"-4:_ " 

1. 1, ;N - , 'J, t , ý, . , ,ý. ,z - . I., d [d . ., , -, ý/ ý . 1ý11 it'.1. ", ý, ;.,;,., ", ý. . . 6ý4 'N ýJV 3 N 11,3 , ., , ý 

.I oý`-"z ,ý 

., , , , I,- ': ý .ý, I" , '. , ,ý . .. .  -I , "'. ý,., V;,'. , ý ý , -. .  
. ý t. % -ý§ ý` U , - . , , , , - , , , , ,g ,ý, ý ý -- - I -, " - ,,ý ý I 1.  ýIý, ý %,ý, ý...ýý -,, I 1--ý, ý'l .1 ý I I I . . , ". -, .11. - " I . ýý - I ý. I I ) Z '' ..., , I , I 1, -** "' -- - - ý!, , ý ý , .,. _ - ý I I I - I , I -i- pm ---̀  .1 i:z,--,ý, I - -11, .e. 1, 1, , ý 11 , ý.. .ý - ,- -... , -ý.-,. 1. I "ý , ". , , I m-..  ý- ..'ý, - . . ... V . .., I I - .t.', ,.  1. *ýý._,.2"",:,;-, I -,^ýý.- , , ý . z 1ý11 ý -z'.ý:,-ýý:,- .ý,;ý,ý-:--*-!,, 1-11 ... ll-,- ..  

I. ý Z' - I I ý t`ý:!,: ''. 1, .ý.:--l -1 I.,".11 ll'- ý 7 .I,.,,. .  
, ... 4 - -, . . , .ý I , '. " , I ý - ý - - ,.,ý,,?tt. I 1, I I ý,,'ý ý-ý-. 3,, ý I' ola - ý I." .. , ., i I I I I ,., ý " , I -. " ý-. I ý , . ... . . , ý . ý I ýý ýý ,;1; . .  , , :, , ý ý , , I , I I ý: , ý'. ,-ýý.!-'ý.,,,ý, , .1 ý:- I I I ýýý ->- ,- - - , I I 9 ý " ý-, ,tt -1 I I ý . - ý. 4 *; ," ý , I ,, I ... I ' ' . I , . ý , '. . , . I . " !*,: , I I- ,.,,;ý : - --ýl C v M ?) ", "Y ' I :ý ý',,ý,, ... ,: , ý .; ".., . "I ... - !,ý. ý- o. I , . . w . ., - - ... Vý -7-- , , ", " 4, , - , I I 11 "ý -ýl .ý I ý. k tl.f---. " 1`w - I 1- -ý I,: ", -" .11, - . ,,,,.,. -, - -:,sl' ,; , ý , ý z I , , -,,-."f . . ý . , ' - ' , . . .. 'I - 1, - - ... 

, - . .,,* ,;-l- .11 , I ". , 11 . .ý, 

1ý.. ., , ý, I "', . - .:ý - ý rý - , , :. ý . !. " - . I I .x -. .. ý I , , ,, *, j;',',!'.. ý- ý , ý, . ,ý 1 .. 1. , :ý . ,,, - 1ý. I 11 ý ý - , 1! -ý. gb ý3 .1, .ý-; `,ý. .,- ý,ý'I'ý;ýR.l ýý , ,I , .1 , ý ,,- 1 1 - ý- ,ý 1, 11 I, " - 1 . ,- 
I , 1. f ,ý i , , ý,, "t,ý ," . , , .1 , " 

- I I ý I I 11 - ý, I ? ". § ý., '-ýýl :ý.ý 
ý r 1. I I . I 11 'ý- .1ý : ý., ,\. ".  
11. I , .ý 7 li b, -Hi hzbýS, '- ýý ý ý -,:' . - , - , ý;" 

"... , . 11 . I I I.., ,- I : I I ,,.- 'I., ý.;,ýýl .:ý " .ý .1, ,- . -1 - I ý 1 1 I 
I ý 

" -
,!: ,.:., ,, .

If , I,*, ., C ) 
. ',', " %. ,. 

11 

ll- .1-- ý, ý'', I I -/. -11ý , >11 - , :r _ I . " " , , - .1 !' 1, ýý . " 1 -`ý* -11 --ý -,",,, -ý.  .. .1 I , .,. - :. ? I ý ? ýý -- 'rlt'., ýc.. '. ý , -.1., I'. I : . , ,ý ." .1 '.. I I ,- 2 ý ýtl ,--ýý, !ý. ", , 1ý' ;ý.,!, ýý- . ; 1,-ý. , I I , "ý .  
- ý I ::, I ý ý ' ,, r, ý ý I , x 

,,, tt ý- , 1; ': I ý A 
.1 

, I . . - ?'.'. .. - '. -, ý ,ý. I I ,/ ý , ,: ., I ;`., " ý', .. ... . ý I ýý', I -I"' , ` ý I I 1. , , '. . I "s. I .11 I 1, . ,,, - 4ý','*w ýý, Z,5 - , - .1. ,, , . , , IV, ,-, .1 ý- 
-

. ý- - . ý_ ":ý 
.,;I,!,, , i I r ., / 11 ý . , l . , , , I ý I - ý , I ýý; -ýý , ` il' ..." [. ýo ,"/ ., ea ,ý I - , " ------- ,,,,,,,,,,,,, , I . I ,- , , .. .. 1 I ", , ::" -ý 
.ý ý , , -, ý - I I - .1 ý'. . " I ý% , I , - I. -t. .1 , .. ., ý " , ý - ý 

, 

ý 

, 

ý 

, 

ý 

, 

ý 

, 

ý 

, 

ý 

, 

ý 

, 

ýý, ,.',, - I - , ýý- ." ; 1- 1-IfIll ý "' ", , ,., .. ,.. ý . I I , ",, 11 -, , ýý,ý- ':ý.; . ý f ., ;, I ,,,-, " - I --̀ ý'ý ý.;ýJ z` i ", / ýJ, - ..,.. ''I . .. , ,ý. ý ý .1. , 1ý', I - ý : , ý . - ;, , ý ,, .-M, ,,". , ., .  , ý I ,ýý, , . '.. " 11 -, ,,, - , 11 . 1, - 1, I I ý.- i ., , " " ilýý, ,.. 

I ," ý Iý 
'... - . -ý'-' ý 1, ý , ." 

". - / 11 , , , , 
; ý- , 

.,ý, . i;-'ý: - , . , I ý', I ý . , 1, , t". ,,* ,:,.,M! ,ý .> " '. I ... 1ý . ..,-.,.. , -. .  " ý -,ý %. I - . ý 1, ,ý:ý "ý 1ý ýý ý , - , , , , , i 
t ý ý:, I ý I 

-.1 

I ', 

ý - ". ý. , :.,, :, -ý , . ý , '' " , .11 ýý' ý, -- ýý-l - ; ,- I , ,/ ,ý ý ý ý - .. ýý ý -. -ý ýiý :!- . " .:,ý ,-ý,,,,,.-- . ":-::ý,:, , , 
.,- -',.ý4ý 'Iz ,. ", -: I I I., ý, 

, ..z, 11: / 1" ý 
,:." ý .. -1. I - ý"-,- ,,ýtý-,ý,'-','ý`!-'. I I ý - , .ý,:. ý I ? '-,ý,.,,,,ý ,-, ýýl ..ý.ý ?-, ý' . I " I ýl ý 1ýls ý , , , , " , ý " , ý I .  

", - I I - 1. I .,:." ý. ',ý, I I 'X. " ,,ý, . ý I 
, 

I 
, , A -I , ". , , ., .ý, ýý: :.,ý, ;,; ý - , ý.. ý 

-,." " ,* - ýý . ." 1 . ý ,1ý .ý ;ý,, ý ý , :- I.; , ý :. , , "", , - , , " , , I , I ý , I to , , , . -, I - I , 1. ý'. ý , . ý, I I I 1, e ;l " i ý 4 '. *ýFý,,. - I *P? , I ", , , q , , I , 
, " :). ''., . -ýý ý.ý, 0 ,4ý0 9 ý,ý, "', 

I-' I ý.;,) , , . .4 , , ,ý iiltý ý1/ . 1. , .. '. 4. 1A I . / ý?`ý,`ý ,ý* . . . 11 .1-ý;,,,", 
ý.. I - I _, .. - , , , -. 1 ... I d , . I 1ý 1ý ý ,,,., "!:-1, '. ,ý -ý' - '. ý,, ,,, 1, ý 7 e , ý, .. .  ,. , , . . ... '- , .1 ý, . ý., .,t,<.,. .. .11 , . - , " .1 , . " " , , : ý t, I 'ýý.- .., ,, ý ý',l ,ýý - ". -, , -ý,.,.- , _ - ý ý I . " , 1,ý , ý, " .4 ': 1. f ý ,*1 ,- -w- - 't '," / .,s;t; 

, ,,, Iýý, iý*;, Kýlm 

.4,1 - ý , ý ,ý-ýV , '44 . , , ',ý ý11 ý ý, -, ý , 1 -:,- , . " , ý . , ,,;ý , ý - , - ý :1, , .l. . -ý 4 ? 1- .. 1. . 1. " ,,,F... I , -',',:,jý ,ý- " " ý1-1 " - I ý - -ý -,ý --̀ý-;, ý , ý , ý. - -ý-. 11 *,, Z r ý , *" ý " ý,:, `-Z .,S " - ., .
, . .1 -4',ýý`týi,',,:,- ."", "tv, ,6 , ýý, ? , . , , , , -.-ý.ý 

.11 I I , - I 411,ý11- ill'.L.- , '. -, i ý."."":ý ý , "., ,,.'ý ., .. , " , ",.,,I," , -- ý , ý " ,:ýt -ýý,:I, . .11 - - I 
ý',,ý-1ý11 I ll-.L.. , .1, ý ý -ýý 11 .11. ".I ,, ý-! , ý. - _ , , -

, '.. ý,,,,, - , ý ý, 1. -,ýý I " ',!-.-,-ý',. ý,';ý,,,ý . I ý , ., ." ,ý, , , 
., ", ; '- , ý 1-1 , , A.I. - .. 1.  

.. : K" ,ýý .,/; ,ý, . - -
..  *ý`,, -" -, ý!l -m ý:: ";ý', ý\, " ý 

/ ".. .1ý 

ý.',!-. . r; 

1,ýý,ý,,'ýý,,-.,*-,*".,-,.,"ý,ý, :,.-ý ", , "" , , ý`ý, - "', Lý ýý . I I-1 ý . , ,." . '. I 
- .., .ý 4 ., ý., .I, , , , -. ý. I,- , 1. 

,,-.ý 

... ý,.-ý., ý..` 'ý :ý ýi ,r;' ý - ...., , ý I "'Y' 4 , I ýt ., ý ý "! ". i ý ";., , ... , .  

ýýl - ýý , 4 11,ýý:.,& ,-,ýý .11, I , 1, " - ,,*k., ý " . -, ., I f ."":ý,ý,-:'. -7 - !,ý , ý , - ;,ý ý,,;ý I ... I I; .. , . , I _ , -:, '.. . ," i ý '. - -,;ý ý. V, , " ,f- -ý ýýPpv 
" ,ý., . -ý,ý, -, , 

. ", 'ý` "' - .11 -*ý`,: ; :, 

- I 

, ,- , 

-
, - ,ý, 

ýýV , ýý , ", " .ý 

1,ý -.""iý, tý li , ý! ! , ":.d,-., %.ý ý', ̂ e -/ , 11 1'ýll .11 w", 'A '... ý`,ý'%I,,`, - v " "'t :ý,-f, ,','ý , .ý ,,ý . ,.- .  . ."', I . , , - , " '! -
I -ý , .--ýI",ý &I w Aq, - , " -, - " . t, , "O' I " . -, "I 

".. I 1'.. qý : - 11 . -,-ý"";., ,1.1.. ýJ,- "', , . ,,,ý, .. ýý ." N O ll',! t3- - , . . I - - , . ... K ., -'..'.1ý1.". . I 11"".'. " -.ý., l*,,/ 1. -, , ý -: ,,. I./ 1- ý", 1.ý ý- I .  .P. ý:.;; .- , ". ", .ý - .ý .. :ý t1lý,*.?-1, / ,,,,,, . . '? ý.ý ý ", ., x, , , . , , i: Ij 4'09 ` ,"A' \ I, -ol I-- '11 vý ý,ý, ý,k- ý 
., 

-
- , - , "'.", . " , - , , 

, "' ý ý . ýý,-- - ,ý,

,*ý';ýý,ý!,.,l"ý.ý;,,,ý:-:,ýý.!.",..t,,ýýýý . , - '. ý - S 'ý--.,ý"."-,ýf,`,, , . , , , I " i. -
- - ý- .:-'Iw;.,t - ýj- ý , , . ý ..  , -

- -on`-,,,ýý ,,l',`,-ý.,,l."A A. ý , , 3 ., 

- , "I, -'l, -, - " .- .11" ,- _ ., " . - , , , ., ., . , ,4;,", , , -,ý - ý . ". ..: -,- _......" ý - * " ý ý 'Y % :ý: 

; 

.; -
:'',.i ,`*,,l',,' * .-*.,. 

ý/`ý,* ý,,, i ý, -...- - 7 ý,, 

- '. .1

,--, "'v .", Aý.y ", , , ý,',' " ;,. .... It ýl ,.- .ý. - * 4ý,ý, ý . ý I #ý .". Jii, " .1 ...... ;1ý , J., ý, ý., ý,, ,,, - . .  :;ý!ý,,ýý-,%4;ý, ', ., E ý , / , ,_. 11 I -ý , , ý -,:ýAF,ý'l .." \ ý,... , ý - " .. ti, :.ý ýi:',`,ý.;ý ý -
*,ýý ýl , , , '. . ,, , ." 

ý,. t, , '' m" -,,,,ýljt, ý " S. "' 't, ,ý' ,-te .11 1ý ý'. .1. , , ." ý r1l.; ,-'. ., ý,.ý "", ý / 
-,,ýz ý- L'Jýtl "", `ý`ýll 

., ,:0 
.", % 

jý 
, 

- , ý ý- .. ., 

.. ,,, ý,j.t, ý!,ý 
I ý - .  

" 

ý, 
p &ý .I 

x ý 

I ý 

"I ,,ý41 

`ý, ý ýý - -- s tw,--,,ý.- .., , 

,Iýý-,.ýý II,-..,ý; 

.: ý'. , 
ell, "t , ,- %-, 

, 
" ý` 

-, 

ý 

""ýý,ý.ýI.",",""flý'I'llýl',ý,,ý,**ýj.t ý! `121- T ,,"', i, , '! I 11 - , .- "I , . t ýý , ý . , " ̀!, "" ý , '*k . 6 1 ,.-ý iýý,ý --'. , `ý :,. ,.,. I 1, '. . I ".. - . .. 11 ", 1, , I " ýV,ý,o 1, "e", - 1. z ll,- . . ,ý,ý ý ý".". ý - I' ,- ý:. - ,/ ,.:;; I . 11 ý I " I . " , . ý .; ,,, " -ý - - '-, ý ' '".1;ý.l.:Y, ý . , , I 1, '. " .1. 1. ý. " ." - ", ."mI,;,",ý ýý!.,....- `.ý j`ý-:;-:'.%ý.-` ý,ý-- ..., I,',,,'ýw 
ý,; ., 

Sý llý. 1.'ý11' 

" 

, 

-

'A., I I 1:1 
ý!` 1,1 ..Y .10 .. " I 

" 
'I -: I,. t ,l .1 , I , -

..  

* 
4 ", ,-,.,. , -': I ý . 1.  ". , " ý ,,,, , " , , . 4 

.1 ý I .. V -'.. 
I * 

I,,* I ý; 1. " 

ý , , .7 4 I ý', 1.  

-11 1. ,ý -.,e ý ,pý j, 0 3 A I V -1 0 3 ý] ,': ' I" I ,ý' -'iý . ý : - .,. ..%',* ,.,ý . , -.. . 0:-b ` ý'.-..11'1`:,ý ' 

, . , - , ,ý:,ý-. ý *:`,PP* , , ". , ll','. .,;"- : ,!I- ; :i 'ý, ýý, ."2ý : ý , , - ., - , : I .ý '. llýl " 

.1 -`/ ,""ý' I - ý - - , ý4- . - " ,

C)



cl 

LLI 

rL

0 

lcý 
cl

.0 

0

49aj'UOIjeA9j3 JOAO-j JOJUM



LEGEND:
624 

S MONITORI

632 POINT OF 
MONITORI

801A SOUTHWE 
EXTRACTI

804 SOUTHWE OBSERVA

APPROXII 
BY TAILII

APPROXII 
SULFATE

(2,800) SULFATE

NOTES:

1. WELL 808 INSTA 
WITH AMENDMEN

2. SEEPAGE IMPAC 
366 FEET DOWN

N

4

.X IA 

NG WELL ..  

COMPLIANCE 
NG WELL cApRROXI ATE 
ST ALLUVIUM " PR(YPER5TY BS6UpAR - .SATl.RATl.  
ON WELL .  

ST ALLUVIUM-/ 
TION WELL 

MATE AREA IMPACTED .  
'JGS SEEPAGE 

MATE EXTENT OF 
EXCEEDING 2,125 mg/L 

CONCENTRATION, mg/L 

LLED JUNE 1991 IN ACCORDANCE 
T 12 OF THE NRC UCENSE."" 

TED WATER EXTENDS APPROXIMATELY'w 
GRADIENT FROM WELL 624.  

%/ 

-... ,, ,,: SEC•TION 

,-<; ' S> . . ..

Al

S 
>�' 

L�MlT ate 
�tVUM�M : 

I

t4 '/ 

::R ;,n, .,•'" • vs%

SCALE
9+

J 

REFERENCE: 
TOPOGRAPHIC MAP OF SEC. 2, T161, R16W 
N.M.P.M. & VICINIY PROVIDED BY UNITED 
NUCLEAR CORPORATION, GALLUP, N.M.  
DATED: 8-1-96. SCALE: 1" = 400'.

400 0 400 FEET

FIGURE 4

APPROXIMATE EXTENT OF SULFATE 
EXCEEDING 2,125 mg/L, JULY 2001

PREPARED FOR:

LINC MINING AND MILLING GALLUP, NEW MEXICO

E A R T E N T 0 C N

/

9�� 
LN

-F



LEGEND: 
624 

* MONI 

632 . POIN 

801, SOUl 

804A SOUT 

I APPR 

BY 
SAPPR 

MAN 

(0.69) MAN' 

NOTES: 

1. WELL 808 IN 
WITH AMEND 

2, SEEPAGE IM 
366 FEET D 

N

4

TORING WELL 

T OF COMPLIANCE MONITORING WELL 

-HWEST ALLUVIUM EXTRACTION WELL PROPERTY Bnrtkd:A •APP XF"' 

T-WEST ALLUVIUM OBSERVATION WELL 

ROXIMATE AREA IMPACTED 
AILINGS SEEPAGE 

ROXIMATE EXTENT OF 

GANESE EXCEEDING 2.6 mg/L 

GANESE CONCENTRATION, mg/L 

NSTALLED JUNE 1991 IN ACCORDANCE f 
MENT 12 OF THE NRC LICENSE. , 

PACTED WATER EXTENDS APPROXIMATELY".  
OWNGRADIENT FROM WELL 624.  

S.. . .. [• ,: PIPELINE AR 

SEPQ"'EPA 25.. 'it 

x 0.58)I

-.7/¸

,,627 
* (0. 12)

3t

" ", ~I~t~ Fe -m

=,% • / , 
ATE LIrT,

CENTRAL 

SN

CT(ON2 `1•%

"/RECLAIMED " 
TAILINGS- AREL...

Kl
"?.// 

. . "SOUTH+ CELL 

11 4v

K>

Z 

EVAP 
- " IPi

- ,', ,,t t + 

IN , ,,/7 /

4 4,, 

# S e . . ,> ,.,•.• :• .. /}

SCALE

-• 4 

REFERENCE: 
TOPOGRAPHIC MAP OF SEC. 2, T16N, R16W 
N.M.P.M. & VICINITY PROVIDED BY UNITED 
NUCLEAR CORPORATION. GALLUP, N.M.  
DATED: 8-1-96. SCALE: 1" = 400.

400

I 0

400 FEET

FIGURE 5
APPROXIMATE EXTENT OF MANGANESE 

EXCEEDING 2.6 mg/L, JULY 2001

PREPARED FOR:

UNG MINING AND MILLING GALLUP, NEW MEXICO COc+

E A R T H @ ® 0 0 N

/A

r0 

0,
No.. DATE I ISSUE / REVISION

0



624 
* MONITORING WELL 

632I POINT OF COMPLIANCE MONITORING WELL 

80lA SOUTHWEST ALLUVIUM EXTRACTION WELL 

804A SOUTHWEST ALLUVIUM OBSERVATION WELL 

APPROXIMATE AREA IMPACTED 
BY TAILINGS SEEPAGE 

rnAPPROXIMATE EXTENT OF 
CHLOROFORM EXCEEDING 0.001 mg/L 

(0.O033) CHLOROFORM CONCENTRATION, mg/L 

NOTES: 
1. WELL 808 INSTALLED JUNE 1991 IN ACCORDANCE 

WNTH AMENDMENT 12 OF THE NRC LICENSE.

2. SEEPAGE IMPAO* 
366 FEET DOWN 

N

TED WATER EXTENDS APPROXIMATELY -' , 
GRADIENT FROM WELL 624.

MIT OF

Z'Ii 

, .. . .. " .. ', , A P P R Q X If i , T E L J 

:PRPER-TY :0Bo ,N:AR¥ -,ATORATE6ý ,tI4 

""

t 

>4,

"I?
r -- K 

I/T 

S11X

0 2 "
I P01

RECLAIMED •-, 
ILINGO. AR A' ,, 

.,. ,, ÷

"y rr 
qy 
P4%A

A

• ....... . , PIPELUN.  

S, +.X/" I, .8" 

SK } ;, , 
IX " • C ,1% 

, % <',.• .#,• , (<

* ,.  

-N

A --Vt 
A

A 1 • sar~MI

,-SOuLT

>7,

. p 

S'-/V•• .. . . \,, , ... is

A

SCALE 
i - - i

35

v 

REFERENCE: 
TOPOGRAPHIC MAP OF SEC. 2, T16N. R16W 
N.M.P.M. & VICINKY PROVIDED BY UNITED 
NUCLEAR CORPORATION, GALLUP. N.M.  
DATED: 8-1-96. SCALE: 1' = 400'.

400 0 400 FEET

FIGURE 6
APPROXIMATE EXTENT OF CHLOROFORM 

EXCEEDING 0.001 mg/L, JULY 2001

PREPARED FOR:

UNC MINING AND MILUNG 
GALLUP, NEW MEXICO C05

E A R TI @T EO0N

A

4

N
No. DATE ISSUE / REVISION

CENTRAL CEI 

NN



LEGEND:
624

MONITORING WELL

632 POINT OF COMPLIANCE 
MONITORING WELL

801A SOUTHWEST ALLUVIUM EXTRACTION WELL

804 SOUTHWEST ALLUVIUM 
OBSERVATION WELL

i APPROXIMATE AREA IMPACTED
SBY TAILINGS SEEPAGE 

(0.1a5) URANIUM CONCENTRATION, mg/L 

NOTES 

1. WELL 808 INSTALLED JUNE 1991 IN ACCORDANCE 
WITH AMENDMENT 12 OF THE NRC LICENSE.  

2. SEEPAGE IMPACTED WATER EXTENDS APPROXIMATELY 
366 FEET DOWNGRADIENT FROM WELL 624.

4
N

A o A PJ~ I4ATE LI OF', 

At 

'A .. " 

1%t

A 

k 
C' ft 

S 

N'

4 /

4 

sEq 

4

1ION.-"2 >k •

"•RECLAIMED 
"F-AILINGS AR S*'•

/
- 7 

ii>

SOUTH�CEtL ,' 

¾. il .4 � 

p. ...vtAts /P 

.4 
- *.� *k.<

REFERENCEN 

TOPOGRAPHIC MAP OF SEC. 2, T16N, R16W 
N.M.P.M. & VICINrFY PROVIDED BY UNITED 
NUCLEAR CORPORATION, GALL.UP. N.M.  
DATED: 8-1-96. SCALE: 1" = 4,00'.

4 

-x 4 
k-i 

- .$> '

4?

SCALE

400 0

FIGURE 7
APPROXIMATE EXTENT OF URANIUM 

EXCEEDING 0.3 mg/L, JULY 2001

PREPARED FOR:

UNC MINING AND MILLING 
GALLUP, NEW MEXICO

E A R T H @ T m c N

4-EVAF

74

7

F',

7

AI

'4, 
V

4J

I I

f

z ,

:i



APPENDIX A 

GRAPHS OF CONSTITUENT CONCENTRATIONS OVER TIME



FIGURE A.1 
TREND ANALYSIS COMPARING BASELINE AND TEST DATA 

SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 
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FIGURE A.1 
TREND ANALYSIS COMPARING BASELINE AND TEST DATA 

SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 
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FIGURE A.2 
TREND ANALYSIS COMPARING BASELINE AND TEST DATA 

SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 
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FIGURE A.3 
TREND ANALYSIS COMPARING BASELINE AND TEST DATA 

SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 
2ND QUARTER REPORT
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FIGURE A.4 
TREND ANALYSIS COMPARING BASELINE AND TEST DATA 
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FIGURE A.4 

TREND ANALYSIS COMPARING BASELINE AND TEST DATA 

SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 

2ND QUARTER REPORT

Uranium - Well 632

0 
"E 

0 
0

0.28 

0.24 

0.2 

0.16 

0.12 

0.08 

0.04

06/15/94 10/28/95 03/11/97 07/24/98 12/06/99 04/19/01 09/01/02 

Date

-- U base 
- -- Standard 

-Linear (U compl)

-- U compi 
-Linear (U base)

32114/Proj/Submittals/SWA NA Test/2nd Quarter Report/R2 Graphs/632 (2)



FIGURE A.5 
TREND ANALYSIS COMPARING BASELINE AND TEST DATA 
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FIGURE A.5 
TREND ANALYSIS COMPARING BASELINE AND TEST DATA 
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FIGURE A.6 
TREND ANALYSIS COMPARING BASELINE AND TEST DATA 
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FIGURE A.6 
TREND ANALYSIS COMPARING BASELINE AND TEST DATA 
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FIGURE A.7 
TREND ANALYSIS COMPARING BASELINE AND TEST DATA 
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FIGURE A.7 
TREND ANALYSIS COMPARING BASELINE AND TEST DATA 

SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 
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FIGURE A.8 
TREND ANALYSIS FOR AVAILABLE TEST DATA 
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FIGURE A.9 
TREND ANALYSIS COMPARING BACKGROUND AND TEST DATA 
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FIGURE A.10 
TREND ANALYSIS COMPARING BACKGROUND AND TEST DATA 
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FIGURE A.11 
TREND ANALYSIS COMPARING BACKGROUND AND TEST DATA 

SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 
2ND QUARTER REPORT
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FIGURE A.12 
TREND ANALYSIS COMPARING BACKGROUND AND TEST DATA 

SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 
2ND QUARTER REPORT
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FIGURE A.13 
TREND ANALYSIS COMPARING BACKGROUND AND TEST DATA 

SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 
2ND QUARTER REPORT
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FIGURE A.14 
TREND ANALYSIS COMPARING BACKGROUND AND TEST DATA 

SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 
2ND QUARTER REPORT
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APPENDIX B 
DESCRIPTION OF STATISTICAL PROCEDURES 

Following is a description of the methodology for calculating Mann-Kendall's test for 
trend and Sen's estimate of slope. Example calculations are presented in Tables B.1, B.2 
and B.3. The table of probabilities is included as Table B.4.  

Mann-Kendall's Nonparametric Test for Trend 

Table B. 1 lists the concentrations for sulfate collected during the test period at Well 627 
for this example. Table B.2 presents the data layout for calculating the trend. For each 
new concentration value, the difference is taken with the previous values, for example: 

C1 C2 C3 C4 Ca 
C2-Cl C3-C1 C4-Cl Cn-Cl 

C3-C2 C4-C2 Cn-C2 
C4-C3 CQ-C3 

Ca-C4 

This process is illustrated in Table B.2 

Once this process has been completed for known concentration values the quantity of 
positive and negative values or the variations between the concentrations are totaled for 
each row: 

Cl C2 C3 C4 + Signs - Signs 
+ + - 2 1 

+ 1 I 
+ 1 0 

Totals: 4 2 

The positive and negative sign columns are then added to get totals. The total number of 
negative values is then subtracted from the total number of positive values to get the 
calculated S value.. This process is illustrated on the right side of Table B.2. For this 
example the S is calculated as: 

S=4-11 
S= -7 

Using the probabilities table (Table B.4), the probability is attained by the intersection of 
the absolute value of S and the number of concentration values (n). The resultant number 
is then multiplied by 2 because it is a two-tailed test. The probability is then compared 
with the (1-a ) value equal to 0.1. Values less than 0.1 indicate that a trend exists. The 
example in Table B.2 shows that the two-tailed probability is 0.272. Because this value
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is greater than 0.1, Mann-Kendall's determines that no statistically significant trend is 
present in the sulfate concentrations for the test data.  

Sen's Nonparametrie Estimate of Slope 

Table B.3 presents the example calculations for the Sen's estimate of slope. Using the 
sample dates and constituent concentrations listed in Table B.1, for each new 
concentration value, a differential slope is calculated using concentration ("C") and date 
("D"), as follows: 

DI D2 D3 D4 
C1 C2 C3 C4 

(C2-C1)/(D2-D1) (C2-C1)/(D2-D1) (C2-C1)/(D2-D1) 
(C3-C2)/(D3-D2) (C3-C2)/(D3-D2) 

(C4-C3)/(D4-D3) 

Once each individual slope is calculated, the median slope value is considered Sen's 
Nonparametric slope. For this example the calculated median slope is -2.14 mg/L/day.
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EXAMPLE CALCULATION 
MANN-KENDALL TEST FOR TREND 

AND 
SEN ESTIMATE OF SLOPE

Well 627 Sulfate Count = 
Table B.I: Time Series Charts for Trend

6

2/6/01 3/6/01 4/10/01 5/8/01 6/5/01 1 7/10/01 
2780 2680 2840 2320 2660 2450 

Table B.2: Well 627, Sulfate, Nonparametric Mann-Kendall Test for Trend 

2/6/01 3/6/01 4/10/01 5/8/01 6/5/01 7/10/01 + 

2780 2680 2840 2320 2660 2450 Signs Signs 

-100 60 -460 -120 -330 1 4 

160 -360 -20 -230 1 3 

-520 -180 -390 0 3 

340 130 2 0 

-210 0 1 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

o 0 

0 0 

0 0 

0 0 

_0 0 

Sums= 4 11 

Calculated S = -7 

Two Tailed Probability =< 0.272 

Critical Value <0.1? No Trend

Table B.3: Well 627, Sulfate, Sen's Nonparametric Estimate of Slope

Median Slope = -2.14 mg/L/day

L:/Worki32I14/Proj/Submittals/SWA Quarterly/ 

Second Quarter Report/Appendix- Example Calculations/Sulfate in Well 627, Test

2/6/01 3/6/01 4/10/01 5/8/01 6/5/01 7/10/01 

2780 2680 2840 2320 2660 2450 

-3.57 0.95 -5.05 -1.01 -2.14 

4.57 -5.71 -0.22 -1.83 

-18.57 -3.21 -4.29 

12.14 2.06 

-6.00

i 1 t -- - - -I - - -
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TABLE B.4 
PROBABILITIES TABLE FOR MANN-KENDALL'S TEST

4 5 

0.625 0.592 

0,375 0.408 

0.167 0.242 

0.042 0.117 

0.042 

0.0083

0 

2 

3 
4 
5 

6 
7 
8 
9 

1o 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
5o 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65

6 7 8 
0.548 

0.5 0.5 
0.425 

0.36 0386 
0.36 

0.235 0.281 
0.274 

0.136 0.191 
0,199 

0.068 0.119 
0.138 

0.020 0.060 
0.089 

0.0083 0.035 
0.054 

0.0014 0.015 
0.031 

0.0054 
0.016 

0.0014 
0.0071 

0.0002 
0.0028 

0.00087 

0.00019 

0.000025

0.54 

0.46 

0.381 

0306 

0.238 

0.179 

0.13 

0.09 

0.06 

0.038 

0.022 

0.012 

0.0063 

0.0029 

0.0012 

0.00043 

0.00012 

0.000025 

0.0000028

14 18 16 17 18 19 20 2210 11 12 
0.527 

0.5 0.5 
0.473 

0.431 0.44 
0.42 

0.364 0.381 
0.369 

0.3 0.324 
0.319 

0.242 0.271 
0.273 

0.19 0.223 
0.23 

0.146 0.179 
0.19 

0.108 0.141 
0.155 

0.078 0.109 
0.125 

0,054 0.082 
0.098 

0.036 0.06 
0.076 

0.023 0.043 
0.058 

0.014 0.03 
0.043 

0.0083 0.02 
0.031 

0.0046 0.p13 
0.022 

0.0023 0.008 
0.016 

0.0011 0.00! 
0.01 

0,00047 0.003 
0,007 

0.00018 0.002 
0.004 

0.000058 0.001 
0.003 

0.000015 0.000 
0.002 

0.0000028 
0.001 

0.00000028 
0.000

13 
0.524 

0,476 

0.429 

0.383 

0.338 

0.295 

0.255 

0,218 

0.184 

0.153 

0.126 

0.102 

0.082 

0.064 

0.05 

0.038 

0.029 

0.021 

0.015 

0.01l 

0.007 

0,005 

0.003 

0002 

0.001 

0.001 

0.000
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0.5 

0.457 

0.415 

0.374 

0.334 

0.295 

0259 

0.225 

0,194 

0.165 

0.14 

0.117 

0.096 

0.079 

0.063 

0.05 

0.04 

0.031 

0.024 

0.018 

0.013 

0.001 

0.007 

0.005 

0.003 

0.002 

0,002 

0.001 

0.001 

0.000

0.5 

0.461 

0.423 

0,385 

0.349 

0.313 

0.279 

0.248 

0.218 

0.19 

0.164 

0.141 

0.12 

0.101 

0.084 

0.07 

0.057 

0.046 

0,037 

0.029 

0.023 

0.018 

0.014 

0.01 

0.008 

0.006 

0.004 

0.003 

0.002 

0.001 

0.00o 

0,001 

0.000

I i
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TABLE B.5 
COMPARISON OF SLOPE CALCULATED USING LINEAR REGRESSION AND SEN'S ESTIMATE 

SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 
2ND QUARTER REPORT

Well 509 D
Linear Regression Slope Sen's Estimate of Slope 

Water Quality Baseline Baseline 
Paikameter mg/L/day I Test mg/L/day mg/L/day Test mg/L/day

Chloride 0.014 -0.052 0.009 0.113 Chloride -0.021 0.242 -0.025 0.200

TDS -0.592 0.018 -0.340 0.714 
Manganese 4.OOOE-04 0.002 3.OOOE-04 0.002 
Uranium 5.OOOE-05 L.OOOE-04 2.717E-05 3.175E-05 

Chloroform 0.OOOE+00 0.OOOE+00 0.OOOE+00O 0.OOOE+00 

Well 624 

Linear Regression Slope Sen's Estimate of Slope 

Water Quality Baseline Baseline 
Parameter mg/L/day Test mg/L/day mg/L/day Test mg/L/day 

Bicarbonate 0.220 0.040 0.218 0.OOOE+00 
Chloride 0.013 0.096 0.014 0.101 
Sulfate -0.210 -2.110 -0.198 -2.041 
TDS 0.177 1.993 0.125 2.258 
Manganese 3.OOOE-06 1.OOOE-04 0.000E+00 0.OOOE+00 
Uranium 2.OOOE-07 9.OOOE-05 0.OOOE+00 1.099E-05 
Chloroform 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 

Well 627 

Linear Regression Slope Sen's Estimate of Slope 

Water Quality Baseline Baseline 
Parameter mg/L/day Test mg/L/day mg/L/day Test mg/L/day 

Bicarbonate 0.022 0.012 0.021 -0.032 
Chloride -0.003 0.025 -0.003 0.023 
Sulfate -0.188 -2.069 -0.193 -2.143 
TDS 0.028 1.801 0.016 1.648 

Manganese 1.OOOE-04 4.OOOE-05 2.413E-05 0.OOOE+00 

Uranium -4.OOOE-07 -5.OOOE-06 2.490E-06 0.OOOE+00 
Chloroform -3.OOOE-20 0.OOOE+00 0.OOOE+00 0.OOOE+00

0.084 0.330 0.089

Well 632

TDS -0.079 4.221 -0.099 3.766 

Manganese 2.OOOE-04 0.001 1.714E-04 0.001 
Uranium -1.000E-05 -9.OOOE-06 -1.024E-05 0.OOOE+00 
Chloroform 1.OOOE-06 -5.OOOE-07 1.096E-06 0.OOOE+00 

Well 801 

Linear Regression Slope Sen's Estimate of Slope 

Water Quality Baseline Baseline Test 
Parameter mg/L/day Test mg/L/day mg/L/day mg/L/day 

Bicarbonate -0.165 0.127 -0.152 0.000E+00 
Chloride -0.004 0.132 -0.005 0.177 
Sulfate -0.176 -4.216 -0.214 -3.226 
TDS -0.046 -0.958 -0.066 -1.222 
Manganese -0.003 0.007 -0.002 0.007 

Uranium -6.000E-06 -1.000E-04 -3.305E-06 -1.341E-04 
Chloroform -1.000E-07 1.000E-05 5.537E-09 1.099E-05 

Well 802 
Linear Regression Slope Sen's Estimate of Slope 

Water Quality Baseline Baseline Test 
Parameter mg/L/day I Test mg/L/day mg/L/day [mg/L/day 

Bicarbonate -0.073 -0.071 -0.079 0.OOOE+00 
Chloride -0.026 0.182 -0.025 0.352 
Sulfate -0.174 -4.263 -0.182 -4.156 
TDS -0.068 -0.969 -0.085 -1.270 
Manganese 0.001 -0.014 0.001 -0.004 
Uranium 1.000E-05 4.OOOE-04 1.493E-05 4.026E-04 
Chloroform 5.OOOE-07 -8.OOOE-06 6.211E-07 -8.571E-06

Linear Regression Slope Sen's Estimate of Slope 

Water Quality Baseline Baseline Test 
Parameter mg/L/day Test mg/L/day mg/L/day mg/L/day
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jBicarbonate -0.161 jBicarbonate -0.214 -0.055 -0.237 -0.635

Well 803 

Linear Regression Slope Sen's Estimate of Slope 

Water Quality Baseline Baseline 
Parameter rmg/L/day I Test mg/L/day mg/L/day j Test mg/L/day 

Bicarbonate 0.046 -0.011 0.022 0.000E+00 

Chloride -0.010 0.238 -0.007 0.357 

Sulfate 0.082 -1.569 0.110 -1.429 

TDS 0.497 0.959 0.444 1.039 

Manganese 4.000E-04 -0.005 3.867E-04 -0.005 

Uranium 3.000E-05 2.OOOE-04 1.271E-05 0.OOOE+00 

Chloroform L.000E-07 -1.000E-18 0.OOOE+00 0.000E+00 

Well 808* 
Linear Regression Slope Sen's Estimate of Slope 

Water Quality Baseline Baseline 
Parameter mg/L/day Test mg/L/day mg/L/day Test mg/L/day 

Bicarbonate N/A 0.076 N/A 1.746 

Chloride N/A 0.328 N/A 0.341 

Sulfate N/A 0.906 N/A 0.417 

TDS N/A 8.793 N/A 8.571 

Manganese N/A -0.016 N/A -0.019 

Uranium N/A 0.001 N/A 4.418E-04 

Chloroform N/A 2.OOOE-05 N/A 1.413E-05 

Well EPA 23 
Linear Regression Slope Sen's Estimate of Slope 

Water Quality Baseline Baseline 

Parameter mg/L/day I Test mg/L/day mg/L/day Test mg/L/day 

Bicarbonate -0.027 0.034 -0.029 0.OOOE+00 

Chloride -0.010 0.118 -0.010 0.114 

Sulfate -0.177 -1.983 -0.147 -2.222 

TDS -0.089 1.317 -0.097 0.729 

Manganese 0.001 0.003 2.765E-04 0.002 

Uranium -3.OOOE-06 2.OOOE-05 -4.104E-06 1.639E-05 

Chloroform -2.OOOE-20 0.OOOE+00 0.OOOE+00 0.000E+00

[Sulfate -0.950 -0.093-0.382 -0.857 FSu-lfate 0.050 -1.701 0.028 -1.111
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TABLE B.5 
COMPARISON OF SLOPE CALCULATED USING LINEAR REGRESSION AND SEN'S ESTIMATE 

SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 
2ND QUARTER REPORT

Well EPA 25 

Linear Regression Slope Sen's Estimate of Slope 

Water Quality Baseline Baseline 
Parameter mg/L/day I Test mg/L/day mg/L/day jITest mg/L/day 

Bicarbonate -0.019 0.181 -0.020 0.221 
Chloride -0.011 0.093 -0.013 0.089 
Sulfate -0.135 -1.450 -0.120 -1.364 
TDS 0.105 1.097 0.082 1.111 
Manganese 2.OOOE-04 0.002 1.116E-04 0.002 
Uranium I.OOOE-05 2.OOOE-05 1.429E-05 -2.857E-06 
Chloroform -2.OOOE-20 0.OOOE+00 0.OOOE+00 0.OOOE+00 

Well EPA 28 
Linear Regression Slope Sen's Estimate of Slope 

Water Quality Baseline Baseline 
Parameter mg/L/day Test mg/L/day mg/L/day I Test mg/L/day 

Bicarbonate 0.041 -0.064 0.013 -0.098 
Chloride -0.005 -0.017 -0.002 -0.047 
Sulfate -0.138 -2.306 -0.126 -2.387 
TDS 0.068 0.454 0.040 0.839 
Manganese 7.OOOE-05 4.OOOE-04 6.211lE-05 3.125E-04 
Uranium 5.OOOE-06 -8.OOOE-06 4.630E-06 -1.097E-05 
Chloroform -2.OOOE-20 0.OOOE+00 0.OOOE+00 0.OOOE+00 

Well GW 1 
Linear Regression Slope Sen's Estimate of Slope 

Water Quality Baseline Baseline 
Parameter mg/L/day Test mg/L/day rmg/L/day Test mg/L/day 

Bicarbonate -0.216 -0.409 -0.213 -0.341 
Chloride -0.026 0.144 -0.026 0.159 
Sulfate -0.268 -0.463 -0.265 -0.690 
TDS -0.548 3.014 -0.571 2.857 
Manganese -6.OOOE-06 -1.000E-16 0.OOOE+00 0.OOOE+00 
Uranium 7.OOOE-07 3.OOOE-05 3.477E-07 3.OOOE-05 
Chloroform -4.OOOE-08 0.OOOE+00 0.OOOE+00 0.OOOE+00

Well GW 2 

Linear Regression Slope Sen's Estimate of Slope 

Water Quality Baseline Baseline 
Parameter mgiL/day Test mg/L/day mg/L/day Test mg/L/day 

Bicarbonate -0.181 0.166 -0.215 0.154 
Chloride -0.012 0.141 -0.015 0.154 
Sulfate -0.193 -2.524 -0.217 -2.444 
TDS -0.269 -1.352 -0.492 0.321 
Manganese 4.000E-05 2.000E-04 3.420E-05 1.923E-04 
Uranium -3.000E-05 7.OOOE-06 -1.099E-05 2.063E-05 
Chloroform 3.OOOE-06 0.000E+00 0.OOOE+00 0.OOOE+00 

Well GW 3 
Linear Regression Slope Sen's Estimate of Slope 

Water Quality Baseline Baseline 
Parameter mg/L/day Test mgiL/day mg/L/day Test mg/L/day 

Bicarbonate -0.219 0.898 -0.217 1.071 
Chloride -0.028 0.070 -0.030 0.079 
Sulfate -0.113 -1.705 -0.079 -1.558 
TDS -0.148 1.092 -0.153 1.688 
Manganese -8.OOOE-05 0.002 -6.543E-05 0.002 
Uranium -2.OOOE-05 5.OOOE-05 -1.834E-05 1.786E-05 
Chloroform 1.OOOE-07 0.OOOE+00 0.OOOE+00 0.OOOE+00
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TABLE B.6 
RESULTS OF MANN-KENDALL TEST FOR TREND FOR BASELINE AND TEST DATA 

SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 
2ND QUARTER REPORT

Well 509 D
Kendall's Test for Trend Sen's Estimate of Slope Trend Direction 

Water Quality Baseline Test Base 
Parameter Baseline Test mg/L/day mg/L/day line Test 

Bicarbonate Trend No Trend 0.0892 N/A T -

Chloride No Trend No Trend N/A N/A T -

Sulfate No Trend Trend N/A -0.8571 , , 
TDS No Trend No Trend N/A N/A 4 -

Manganese Trend No Trend 0.0003 N/A " -

Uranium Trend No Trend 2.72E-05 N/A T T 
Chloroform No Trend No Trend N/A N/A -

Well 624

Well 632 Well 803
Kendall's Test for Trend Sen's Estimate of Slope Trend Direction Kendall's Test for Trend Sen's Estimate of Slope Trend Direction 

Water Quality Baseline Test Base Water Quality Baseline line 
Parameter Baseline Test ,L/ay m_/L/day line Test Parameter Baseline Test mg/,b/day Test mg/L/day Base Test 

Bicarbonate Trend No Trend -0.2370 N/A I , Bicarbonate No Trend No Trend N/A N/A " -

Chloride Trend Trend -0.0249 0.2 , 1 Chloride No Trend No Trend N/A N/A 4 -

Sulfate No Trend No Trend N/A N/A " -- Sulfate Trend No Trend 0.1103 N/A 1 -

TDS Trend No Trend -0.0995 N/A 4 -- TDS Trend No Trend 0.4437 N/A T -

Manganese Trend Trend 0.00017 0.0008 1 1 Manganese Trend No Trend 0.00039 N/A I -

Uranium Trend No Trend -1.024E-05 N/A 4 - Uranium Trend No Trend 1.27E-05 N/A T 
Chloroform Trend No Trend 1.1OE-06 N/A T - Chloroform No Trend No Trend N/A N/A -

Well 801 Well 808*

Water Quality 
Parameter Baseline Test

Test 
mgiL/dav

Water Quality Test Base I Parameter m�/L/dav line Test Test m�fL/dav Test m�/L/dav I Base line Test T r r 7 7 r -, r r r - II - ___________ _______________ 7 1 

Bicarbonate Trend N/A 1�

Chloride Trend No Trend 0.0138 N/A I" -

Sulfate Trend No Trend -0.1978 N/A 
TDS Trend No Trend 0.1249 N/A !" -

Manganese No Trend No Trend N/A N/A .. ..  
Uranium No Trend No Trend N/A N/A • " 
Chloroform No Trend No Trend N/A N/A 

Well 627 

Kendall's Test for Trend Sen's Estimate of Slope Trend Direction 
Water Quality Baseline Test Base 

Parameter Baseline Test mg/L/day [ mg/L/day line Test 
Bicarbonate Trend No Trend 0.0210 N/A 1 -

Chloride No Trend No Trend N/A N/A , -

Sulfate Trend No Trend -0.1929 N/A 4 -

TDS No Trend No Trend N/A N/A .. ..  
Manganese Trend No Trend 0.00002 N/A < _-+ 

Uranium Trend No Trend 2.490E-06 N/A " -

Chloroform No Trend No Trend N/A N/A -

Chloride No Trend No Trend N/A N/A .. ..  
Sulfate Trend Trend -0.2144 -3.23 i" , 
TDS No Trend No Trend N/A N/A -- 4 
Manganese No Trend No Trend N/A N/A .. ..  
Uranium No Trend Trend N/A -0.0001 -

Chloroform No Trend Trend N/A 1.LE-05 -- I 

Well 802 
Kendall's Test for Trend Sen's Estimate of Slope Trend Direction 

Water Quality Baseline Test Base 
Parameter Baseline Test mg/L/day mmg/L/day line Test 

Bicarbonate Trend No Trend -0.0788 N/A 4 
Chloride Trend No Trend -0.0248 N/A , -

Sulfate Trend Trend -0.1816 -4.1558 , 4 
TDS No Trend No Trend N/A N/A .. ..  
Manganese Trend Trend 0.00061 -0.0037 1" 
Uranium Trend Trend 1.49E-05 4.03E-04 T T 
Chloroform Trend No Trend 0.0000001 N/A 1" 4

Kendall's Test for Trend

Baseline

Sen's Estimate of Slope

Baseline 
m,/L/dav

Trend Direction

IBicarbonate

Water Quality 
Parameter Test

Baseline 
m g/L/d avBaseline

No TrendN/AIBicarbonateNo Trend 0.2185 -0.1517 N/A N/A N/A
Chloride N/A No Trend N/A N/A .. ..  
Sulfate N/A No Trend N/A N/A .. ..  
TDS N/A No Trend N/A N/A .. ..  
Manganese NA Trend N/A -0.0202 .. ..  
Uranium N/A No Trend N/A N/A .. ..  
Chloroform N/A No Trend N/A N/A .. ..  

Well EPA 23 
Kendall's Test for Trend Sen's Estimate of Slope Trend Direction 

Water Quality Baseline li 
Parameter Baseline Test mg/L/day Test mg/_/day Baseline Test 

Bicarbonate No Trend No Trend N/A N/A 4 -

Chloride Trend Trend -0.0102 0.114379085 4 1 
Sulfate Trend No Trend -0.1465 N/A 4 -

TDS No Trend No Trend N/A N/A .. ..  
Manganese No Trend No Trend N/A N/A 1 -

Uranium No Trend No Trend N/A N/A 4 1 
Chloroform No Trend No Trend N/A N/A • -

Notes: 
Trend direction was determined based on Sen's slope estimates and are interpreted as 
follows: 

1" Indicates an increasing trend 
W Indicates a decreasing trend 

[ -+ Indicates that the trend is flat 
N/A Not Applicable 

W IKendall's Test for Trend determined that no trend was evident 
*Statistical evaluation could not be applied to Well 808 due to lack of baseline data
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Kendall's Test for Trend Trend DirectionKendall's Test for Trend I Sen's Estimate of Slope
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Sen's Estimate of Slope Trend Direction
Baseline 
mg!L/dav

Base 
line STest

Water Qualityl 
ParameterI

Test 
mg/L/dav

Base 
lineTest Test Test mg/L/dav Base lineI Test

jBicarbonater_- Trend N/A¸ t Trbe-nd No Trend
I t



TABLE B.6 
RESULTS OF MANN-KENDALL TEST FOR TREND FOR BASELINE AND TEST DATA 

SOUTHWEST ALLUVIUM NATURAL ATTENUATION TEST 
2ND QUARTER REPORT

Well EPA 25 

Kendall's Test for Trend Sen's Estimate of Slope Trend Direction 

Water Quality Baseline Test 

Parameter Baseline Test m/L/day mg/L/day Base line Test 

Bicarbonate No Trend No Trend N/A N/A .. ..  

Chloride Trend No Trend -0.0134 N/A .. ..  

Sulfate Trend No Trend -0.1198 N/A 4 -

TDS Trend No Trend 0.0819 N/A t 
Manganese No Trend Trend N/A 0.0016 -- t 
Uranium Trend No Trend 1.43E-05 N/A T , 
Chloroform No Trend No Trend N/A N/A 

Well EPA 28 

Kendall's Test for Trend Sen's Estimate of Slope Trend Direction 

Water Quality Baseline Test i 
.Parameter Baseline Test mg/L/day rag/L/day Base line Test 

Bicarbonate No Trend No Trend N/A N/A -- -

Chloride No Trend No Trend N/A N/A 
Sulfate No Trend No Trend N/A N/A .. ..  

"TDS No Trend No Trend N/A N/A " -

Manganese Trend Trend 0.00006 0.0003 -

Uranium Trend No Trend 4.63E-06 N/A T" 
Chloroform No Trend No Trend N/A N/A +-* 

Well GW 1 

Kendall's Test for Trend Sen's Estimate of Slope Trend Direction 

Water Quality Baseline Test i 
Parameter Baseline Test mg/L/day mg/L/day Base line Test 

Bicarbonate Trend Trend -0.2128 -0.3406593 4 4 
Chloride Trend Trend -0.0259 0.15873016 4 T 
Sulfate Trend No Trend -0.2650 N/A 4 -

TDS Trend Trend -0.5705 2.85714286 4 " 

Manganese No Trend No Trend N/A N/A 
Uranium No Trend No Trend N/A N/A T I 
Chloroform No Trend No Trend N/A N/A I -*

Well GW 2 

Kendall's Test for Trend Sen's Estimate of Slope Trend Direction 
Water Quality Baseline Test ln 

Parameter Baseline Test mg/L/day mg/L/day *Base Test 

Bicarbonate Trend No Trend -0.2151 N/A T I 
Chloride Trend No Trend -0.0149 N/A 4 -

Sulfate Trend No Trend -0.2169 N/A .. ..  

TDS Trend No Trend -0.4922 N/A 4 -

Manganese No Trend No Trend N/A N/A " I 
Uranium Trend No Trend -1.10E-05 N/A 4 -

Chloroform Trend No Trend 0 N/A _ 

Well GW 3 

Kendall's Test for Trend Sen's Estimate of Slope Trend Direction 

Water Quality Baseline Test 
Parameter Baseline Test mg/L/day mg/L/day Base linel Test 

Bicarbonate Trend Trend -0.2169 1.0714 4 I 
Chloride Trend No Trend -0.0296 N/A 4 -

Sulfate No Trend No Trend N/A N/A .. ..  

TDS Trend No Trend -0.1529 N/A 4 -

Manganese No Trend Trend N/A 0.0020 4 t 
Uranium Trend No Trend -1.83E-05 N/A 4 -

Chloroform No Trend No Trend N/A N/A --

Notes: 
Trend direction was determined based on Sen's slope estimates and are interpreted as follows: 

T Indicates an increasing trend 
4 Indicates a decreasing trend 

Indicates that the trend is flat 

N/A Not Applicable 
-- Kendall's Test for Trend determined that no trend was evident
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TABLE B.7 
TREND ANALYSIS SUMMARY 

SOUTHWEST ALLUVIUM NATURAL ALTTENUATION TEST 
2nd QUARTER REPORT

Note: 
Numbers listed in the table are the number of analytes that exhibit the observed trend identified in Table B.6.

L:132114IWorkUProjASubmilttalstSWA Quarterlyl 
2nd Quarter Rpt/TBL B-7 Trend Numeric Summary/Table B. 7

Baseline Trend Test Trend 
Well Up Down Flat I None IToajl Well Up Down Flat None Total 

509 D 4 2 1 7 509D 1 1 1 4 7 
624 3 2 2 7 624 1 2 4 7 
627 3 2 1 1 7 627 2 5 7 
632 3 4 7 632 2 1 2 2 7 
801 2 5 7 801 1 3 3 7 
802 3 3 1 7 802 1 3 1 2 7 
803 5 1 1 7 ,803 2 5 7 
EPA 23 1 4 1 1 7 EPA 23 2 1 4 7 
EPA 25 2 1 1 3 7 EPA 25 1 1 1 4 7 
EPA 28 2 1 1 3 7 EPA 28 1 1 1 4 7 
GW-1 1 4 2 7 GW-1 3 1 2 1 7 
GW-2 1 4 1 1 7 GW-2 2 1 4 7 
GW-3 5 7 GW-3 2 1 4 7 

ITotal 1 30 31 1 9 1 21 1 91 17 11 17 46 91 

Difference -13 -20 8 25

I I I
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