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Executive Summary

Natural uranium, selenium, molybdenum, TDS, sulfates, nitrates, chloride, vanadium, thorium-230, and radium are key
contaminants introduced into the shallow groundwater as a result of the processing of uranium ore at the Homestake site,
located near Grants, New Mexico. However, a natural source of these same constituents exists in the region which
influences natural background groundwater quahty The purpose of this report is to statistically characterize the
concentrations of the aforementioned constituents in the three Chinle aquifers and the area known as the Chinle aquifer

mxxmg zone’.

There are three Chinle aquifers from which groundwater data have been collected. The data from wells in the Upper
Chinle, Middle Chinle and Lower Chinle aquifers have been sorted based upon whether or not they have been affected by
the alluvial groundwater inflow. Data from the non-affected wells have been segregated into the Upper Chinle Non-
Mixing Zone, Middie Chinle Non-Mixing Zone, and Lower Chinle Non-Mixing Zone datasets. The datasets were then
used in defining natural background levels for the constituents of concern for these zones. The data from the affected
wells have been grouped together and labeled as “Chinle Mixing Zone” data, and used to define the natural background
levels for this mixing zone. The term “affected” is not meant to convey that a well has been impacted by tailings seepage,
only alluvial groundwater inflow.

Samples were collected at wells in the Chinle aquifers from 1979 to 2003. A total of 31 wells provided the data to
construct the datasets. Close examination of the groundwater database provided justification for elimination of select
samples. Samples were eliminated based upon high detection limits, reported zero concentrations, no reported values,
and extreme maximum and minimum concentrations (outliers). Only a minor percentage of samples were eliminated; the
completeness of the dataset was not compromised.

Statistical analyses were performed on the individual datasets (constituent and zone specific) to determine distribution,
statistical similarities between data, and upper tolerance limits. Results of the distribution analysis indicated that all but
one dataset were nonparametrically distributed. The Upper Chinle Non-Mixing Zone sulfate dataset was determined to
be parametrically distributed.

The 95™ percentile was calculated as the nonparametric upper tolerance limit for nonparametric datasets and the
Parametric Upper Tolerance Limit at a 95% confidence level was calculated for the parametric dataset. These results are
used to define the natural background levels of the Chinle aquifers. If sample concentrations are greater than their
respective upper tolerance limit (UTL), contamination may be indicated. However, it should be noted that since the 95"
percentile and confidence level was calculated as the upper tolerance limit, statistically 5% of the tlme one would expect
the upper tolerance limit to be exceeded. A summary table of the parameter, dataset, distribution, 95™ percentile, range,
arithmetic mean and number of samples is provided for all constituents except total radium as Table ES-1. The summary
table for total radium, which includes results for dissolved Ra-226 and Ra-228, is provided as Table ES-2.

Statistical Evaluation of Chinle Aquifer Groundwater Quality at the Homestake Site Near Grants, NM - October, 2003 ES-1



Table ES-1.  Chinle Aquifer Statistical Analyses Summary Table

. . 95 : . .|| Number
Parameter Dataset Distribution . {| Percentile or|| - Range An;{hema;nc -~ of
' *-PUTL From ” To amples

Upper Nonparametric ||~ 0.09 0.0007 J[ 03610 |[ 0.031 |[ 166
U-nat Middle Nonparametric 0.07 0.0034 || 0.1357 0.019 190
Lower Nonparametric 0.02 0.0010 |} 0.0260 0.012 60

Mixing Nonparametric 0.18 0.0020 {} 0.2312 0.065 . 9

 Upper - Nonparametric tI'  0.06 <0.0014| 0.244 0017 |[ 165
Silenium Middle || Nonparametric 0.07 <0.001| 0.222 || = 0.016 192
" Lower- Nonparametric 0.32 <0.005|f 0362 ||+ 0.066 59

Mixing Nonparametric 0.14 <0.001{{ 0.520 ||’ "0.048 96

Upper Nonparametric 0.08 <0.01 || 0.235 10.027 143
Molybdenum Middle '~ || Nonparametric ||  0.05 <0.01 || 0.150 '0.022 166
Lower Nonparametric 0.03 <0.01 || <0.03 0.015 32

. Mixing Nonparametric 0.10 <0.01 0.13 0.030 67
Upper - Nonparametric || 2010 920 2160 ||. 1613 166
TDS Middle Nonparametric ||. 1557 . 560 1970 1273 187
Lower . |i Nonparametric 4141 805 4180 .|| 2181 58

Mixing Nonparametric 3137 976 3217 1935 94
Upper Parametric 914 535 998 747 167
Sulfate Middle . Nqnpara;netxic 857 319 1430 654 192
Lower "Nonparametric 2002 284 -|| ‘2140 991 - 60

Mixing Nonparametric 1750 409 " |i 1880 1028 96
Upper Nonparametric 4.89 <0.01 7.9 1.21 124

| Nitrate Middle Nonparametric 4.00 0.04 5.02 1.08 138
Lower Nonparametric 2.99 <0.1 3.2 0.87 27

Mixing Nonparametric 15.31 <0.1 21.8 3.87 58

Upper Nonparametric 412 21 540 142 127

Chloride Middle Nonparametric 63 <0.01 85 40 143
Lower Nonparametric 634 46 657 204 28

Mixing Nonparametric 96 3.5 114 62 60

Upper Nonparametric 0.02 <0.01 || <0.1 0.007 39

Vanadium Middle Nonparametric 0.02 <0.01 || <0.1 0.080 41
Lower Nonparametric 0.01 <0.01 0.01 0.005 16

Mixing Nonparametric 0.08 <0.01 || <0.1 0.008 26

Upper Nonparametric 0.55 <0.1 0.90 0.150 35

Thorium 230 Middle Nonparametric 0.86 <0.1 1.10 0.219 35
Lower Nonparametric 0.72 <0.02 |} 0.80 0.229 17

Mixing Nonparametric 0.97 <0.02 | 0.80 0.213 24

Notes:
1 Results are in mg/L for all constituents except Th-230. Th-230 results in pCi/l..
2 Upper: Upper Chinle Non-Mixing Zone
Middle: Middle Chinle Non-Mixing Zone
Lower; Lower Chinle Non-Mixing Zone
Mixing: Chinle Mixing Zonc
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Table ES-2. Chinle Aquifer Statistical Analyses Summary Table for Radium

th \{
o % Range Arithmetic || Number
Parameter Dataset Distribution Percentile or Mean of
PUTL From 1' To Samples
Upper Nonparametric 3.66 <0.6 47 1.77 17
. Middle Nonparametric 220 <0.2 2.8 1.46 33
Total Radium{ 7 "o || Nonparametric || 324 0.3 43 1.46 35
Mixing Nonparametric 3.53 <0.6 4.3 1.86 24
Upper Nonparametric 1.00 <02 14 0.506 17
Ra-226 Middle Nonparametric 0.46 0.1 0.9 0.424 33
Lower Nonparametric 0.63 0.1 1.0 0.267 35
Mixing Nonparametric 1.34 0.2 2.3 0.567 24
Upper Nonparametric 2.66 <10 4.1 1.265 17
R2-228 Middle Nonparametric 1.74 <0.1 2.5 1.033 33
Lower Nonparametric 2.61 0.1 4.0 1.189 35
Mixing Nonparametric 2.19 <1.0 3.9 1.296 24
Notes:

1 Results are in pCi/L.

2 Upper: Upper Chinle Non-Mixing Zone
Middle: Middle Chinle Non-Mixing Zone
Lower: Lower Chinle Non-Mixing Zone
Mixing: Chinle Mixing Zone
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1.0 Introduction

Natural uranium, selenium, molybdenum, TDS, sulfates, nitrates, chloride, vanadium, thorium and radium are key
contaminants introduced into the shallow groundwater as a result of the processing of uranium ore at the Homestake site,
located near Grants, New Mexico. Because of their mobility, these constituents are used to track contaminant plume
migration downgradient of the site. However, extensive mineralized areas upgradient of the site serve as a natural source
of these same constituents in the alluvial groundwater. The purpose of this report is to statistically characterize
concentrations of the aforementioned contaminants in the Upper Chinle Non-Mixing Zone, Middle Chinle Non-Mixing .
Zone, Lower Chinle Non-Mixing Zone and the Chinle Mixing Zone.

This report was prepared at the request of Homestake Mining Company. Homestake Mining Company provided the
chemical analysis data, and George Hoffman from Hydro-Engineering, a contractor for the Homestake site, provided the
well location maps presented in this report as well as other valuable information, both printed and verbal, used in this
assessment.

1.1 Monitor Well Network

The monitor well locations are shown on three figures. The locations of the Upper Chinle Non-Mixing Zone are shown
on Figure 1-1. The Middle Chinle Non-Mixing Zone well locations are shown on Figure 1-2. The Lower Chinle Non-
Mixing Zone well locations are shown on Figure 1-3. All wells are located within two miles of the site and are found on
all sides of the site. The Chinle Mixing Zone wells are shown throughout the three figures. The well sampling frequency
varied by well and year, but generally most wells were sampled at least twice per year through 2003,

Figure 1-1 shows the location of the five Upper Chinle aquifer monitor wells for which groundwater quality data were
provided. Upper Chinle Non-Mixing Zone wells 0931, 0934, CW3, CW13 and CW18 are located within approximately
one mile of the site. Data are available for water samples collected at well 931 from 1982 to 2000. Data at well 934 are
available for water samples collected from 1982 to 2003. Data from well CW3 are available for water samples collected
from 1984 through 2001. Well CW3 samples collected after 2001 were not used. The constituent concentrations are
elevated due to continuous pumping at that well. Data at wells CW13 and CW18 are available for water samples
collected from 1994 and 1995, respectively, to 2003.

Figure 1-2 shows the locations of the six Middle Chinle aquifer monitor wells for which groundwater quality data were
provided. The Middle Chinle Non-Mixing Zone wells ACW, CW1, CW2, CW14, CW28 and WCW are all located
within approximately one mile of the site. Sample data for well ACW are available for water samples collected for the
period from 1979 to 1994. Data for wells CW1 and CW2 are available for water samples collected from 1982 to 2003,
Water sample data from well CW14 consists of results from three sample dates, all in early 1995. Well CW28 data
consists of water sample results from 1995 to 2003. Data for well WCW are available for water samples collected from

1980 to 2000.

Figure 1-3 shows the six Lower Chinle Non-Mixing Zone monitor wells. These six Lower Chinle wells are CW26,
Cw29, CW31, CW32, CW33 and CW41. All of these wells are located approximately one to two miles southwest of
the site. All of the data from these wells are from water samples collected from 1995 to 2002, with the exception of
CW41. CW41 data are from water samples collected from 1996 to 1998.

The thirteen Chinle Mixing Zone wells from which water sample data are provided are shown throughout Figures 1-1, 1-
2, and 1-3. The wells are CW9, CW10, CW15, CW17 CW24, CW35, CW36, CW37, CW39, CW43, CW50, CWS2 and
WR25. Data are available from water samples collected at well CW9 from 1987 to 2000. Data for well CW10 are
available for water samples collected from 1987 to 1994. Data are available for water samples collected from wells
CW15, CW17 and CW35 from 1995 to 2002. Data are available for water samples collected at wells CW24 and WR25
for the period 1995 to 2000. Data for water samples collected from wells CW36 and CW39 are available for the period
from 1995 to 1998. The data from well CW37 are available for water samples collected from 1996 to 2002. The data
from water samples collected at well CW43 were collected from 1997 to 2002. Water sampling of wells CW50 and
CWS52 began in mid 2003.

Statistical Evaluation of Chinle Aquifer Groundwater Quality at the Homestake Site Near Grants, NM - October, 2003 1
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Figure 1-1  Upper Chinle Non-Mixing and Mixing Zone Well Locations
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Figure 1-2  Middle Chinle Non-Mixing and Mixing Zone Well Locations
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Figure 1-3  Lower Chinle Non-Mixing and Mixing Zone Well Locations 4
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1.2 Data Preparation

The database consists of analytical results with descriptive information in seven fields of: well identification number,
sample date, measured parameter, laboratory identification where the sample was processed, remark code (qualifiers), lab
code, and concentration (mg/L and pCi/L). There is one deviation from this format. Total radium analytical results
consist of both Ra-226 and Ra-228 results,

Examination of the database revealed isolated problems with individual data values. For example, Th-230 data for Upper
Chinle Wells 931 (9/18/89), 934 (9/18/89) and CW3 (9/15/89 and 11/29/98) were omitted as uninformative because zero
concentrations were reported. The same was true for Middle Chinle Wells 930 (9/15/89), WCW (10/20/89), CW2
(12/1/89), ACW (12/19/89) and CW2 (8/7/90). Total Radium data for Upper Chinle Well CW3 (8/7/1990) was omitted
due to a zero concentration reported for Ra-226. Duplicate Middle Chinle Well sample results for ACW (12/19/1989)
were also omitted as uninformative due to a zero concentration reported for Ra-228.

The data used for statistical evaluation, including those data that were subsequently excluded, are presented for each
constituent in tabular form in Appendix C.

Statistical Evaluation of Chinle Aquifer Groundwater Quality at the Homestake Site Near Grants, NM - October, 2003 5



2.0 Methods
21 Distribution Analyses

A distribution analysis was performed to determine if a particular dataset was parametric or nonparametric. The data
first were subjected to an a priori screen (Section 2.1.1). The number of non-detects was then evaluated for the dataset
‘(Section 2.1.2). If greater than 15% non-detects existed, the dataset was considered nonparametnc and the distribution
analysis was concluded. If fewer than 15% non-detects existed, the data were subjected to six numerical and two
graphical procedures to determine the distribution type. The numerical procedures included the coefficient of variation
(Section 2.1.3), the Studentized range test (Section 2.1.4), Geary s test (Section 2.1.5), the coefficient of skewness
(Section 2.1.6), the Shaplro—W'lk Test of Normality if the sample size was less than or equal to 50 or the Shapiro-Francia
test if the sample size was greater than 50 (Section 2.1.7), and Filliben’s statistic (Section 2.1.8). The graphical
procedures used were the histogram (Section 2.1.9) and the probability plot (Section 2.1. 10). The results of the
procedures were compared and the distribution was determined (Section 2.1.11). The T, statistic was then calculated for
the datasets that were normally, or near normally, distributed as a second screemng mechamsm for outliers (Section
...2.1.12). If a dataset contained ‘fewer than 15% non-detects but failed the numerical and graphical procedures for a
, parametric drstributlon, the dataset was often carried through to the T, statistic procedure to determme if outhers were
present. In'some instances, outliers are identified and removed during the T, statistic procedure’ causing a dataset that
had initially failed to pass the parametric numerical and graphical tests. If outliers were identified during the T,

statistical test, the outliers were removed and the mean and standard deviation were recalculated for the dataset, and the
distribution analysis was performed again.

2.1.1  Rejection of Outliers: A Priori Test

The a priori test is a screening test used to eliminate outliers before the distribution analysis is performed. This test is
applied to all data whether parametric or nonparametric. An observation that is 4 or 5 times as large as the rest of the
data is generally considered suspect (EPA 1989). Conservatively, for this a priori test, outliers are defined as maximum
values greater than three times the next highest value. Non-transformed data are used for this screening test. If a data
value fails the a priori test, it is removed from the dataset for all following statistical analyses. The data point, however,
must be explained as potential sampling error, laboratory error, an anomalously high value, or some other factor
contributing to an unexpectedly “high concentration”.

212 Determination of Percent Non-detects

B the percentage of non-detects was less than 15%, the non-detect was replaced by the detection Timnit drvrded by two. A

parametric distribution analyses ‘was then performed on the modified dataset. If the percentage of non-detects was
" greater than 15%, the distribution was consxdered nonparametnc and a drstributxon analysis was not performed (EPA
1989, 1992),

2.13 Coefficient ol' Variation

The coefficient of variation (CV) is a unitless measure that determines dispersion for a set of data. The CV is commonly
used in environmental statistical analyses because variability (expressed as a standard deviation) is often proportional to
the mean. The CV may be used to determine whether or not the data follow a normal curve by comparing the sample
CVto 1. EPA guidance (EPA 1998) suggests that the use of the CV is most valid for non-negative data. Ifthe CV is
greater than 1, the normality of the data is considered suspect. However, this method cannot be used to conclude the
opposite, i.e. the distribution is normal if the CV is less than 1 (EPA 1998). This test was used as a preliminary screening
test in conjunction with other more powerful distribution determining tests. The CV was calculated by dividing the
standard deviation by the mean. Further mformauon is provrded in Gurdance for Data Qualrty Assessment, Practrcal
Methods for Data Analysis (EPA 1998).
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The following formula is used to calculate CV:
cv-2

_ wliere, e
’ CV = coeflicient of variation
s = standard deviation, and
X= sample mean

2.14  Studentized Range Test

Almost 100% of the area of a normal curve lies within + 5 standard deviations from the mean. ' The Studentized range
" test for normahty was developed based on ‘this fact. This test compares the range of the sample (w) divided by the
" sample standard deviation (s) to a critical value range. If (w/s) exists outside of the critical value range, the dataset fails
the test. The Studentized range test does not perform well if the data are asymmetric. If the date. appear to be
lognormally distributed the test should not be applied (EPA 1998).

The folldwing formula is used to perform the Studentized Range Test:

W=X - X,

s 5

where, ; o
w/s = sample range divided by the sample standard deviation
X, = the maximum value of the dataset

X, =the mihhn@im value of the dataset, and

s = the sample standard deviation
2.1.5  Geary's Test

Another numerical test utilized for normality testing was Geary s test. Geary’s test uses the ratio of the riean deviation
of the sample to the sample standard deviation. This ratio is then adjusted to approximate a standard normal distribution
(EPA 1998). A “Z” value is calculated from the sample mean, the sample sum of squares, and the sum of absolute
deviations. The “Z” value is then compared to a critical value such that if the absolute value of “Z” is gicater than the
critical value, the test indicates that the data do not follow a normal distribution.

The following formulas are used in Geary’s Test. The first procedure is to calculate the sample mean:
N/ l L]
X =;Z'~l X.

where,

X =the sample mean
X, = the individual sample within the dataset, and
n = the number of samples within the dataset

The second procedure is to calculate the sample sum of squares:
2
( X t]
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where,
SSS = sample sum of squares
X, =the individual sample within the dataset, and

n = the number of samples within the dataset -

The third procedure is to calculate the sum of absolute deviations:
sio- 3 [x.- X]
where, o L
) SAD = sum of the absolute deviations
X -= the sample mean -

' X = the individual sample thhm the dataset, and
= the number of samples within the data.set

The fourth procedure is to calculate Geary’s test statistic: . . . .

a=
where,
a = Geary’s test statistic "
. SAD = sum of the absolute deviations -
-.§SS = sample sum of squares, and :
. n =the number of samples within the dataset

The fmal step in performmg Geary 8 test isto test “a” for SIgmf icance by computmg:

a- 0 7979

Cz= 0212%,_

where,
Z =test of “a” for significance
a= Geary's test statistic, and .
= the number of samples within the dataset

A

2.1.6 Coefficient of Skewness

The coefficient of skewness indicates to what degree a dataset is skewed or asymmetric with respect to the mean. Data
from a perfectly shaped normal distribution have a coefficient of skewness of zero, while asymmetric data have either
positive or negative skewness depending on whether the right- or left-hand tail of the distribution is longer and “skinnier”
than the opposite tail. A small degree of skewness (between -1 and +1) is not hkely to affect the results of statistical
tests based on an assumptlon of normality. However, if the coefficient of skewness is larger than 1°(in absolute value)
and the sample size is small (e.g.,'n<25), statistical résearch has shown that standard normal theory-based tests are much
less powerful than when the absolute skewness is less than 1 (Gayen, 1949). Therefore, it is considéred a failure of the
test for normality if the coefficient of skewness exceeds 1. The formula for the coefﬁcxent of skewness ¥, is shown

, below, where n is the number of data pomts x; |s an mdmdual sample observatxon, Xis the mean of the dataset, and @
is the standard deviation,
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The Coefficient of Skewness can also be used to evaluate whether the distribution of a dataset is more normal or
fognormal, based on the closeness of y; to zero.

When performing this test using the EPA statistical analysis software application, Data Quality Evaluation Statistical
Toolbox (DataQUEST), calculates the coefficient of skewness at the same time ‘as the coefficient of kurtosis. Due to the
coefficient of skewness being calculated with an additional test, the value generated.is not comparable with the
individually calculated coefficient of skewness. The absolute value of the coefficient of skewness calculated with
DataQUEST is compared to 2.576. If the absolute value of the coefficient is greater than 2.576 then the clataset fails the
test. It the absolute value of the calculated coefficient falls below 2.576 then further testing is warranted.

Because the DataQUEST application has a maximum population limit of 150, datasets with a population >f greater than
150 were calculated using a spreadsheet.

2.1.7  Shapiro-Wilk (n<50) or Shapiro-Francia (n >50) Test of Normality

The Shapiro-Wilk Test of Normality is based on the premise that, if a set of data is normally distributed, the ordered
values should be highly correlative with corresponding quantiles taken from a normal distribution (Shapiro and Wilk,
1965). In particular, the Shapiro-Wilk Test of Normality gives substantial weight to evidence of non-normality in the
tails of a distribution, where the robustness of statistical tests based on the normality assumption is the most severely
affected (EPA, 1992).

The Shapiro-Wilk test statistic (W) will tend to be Iarge (close to 1) when the data are'norma]]y distributeed. Only when
the plotted data show significant bends or curves will the test statistic be small. The Shapiro-Wilk Test ¢ f Normality is
considered to be one of the best available tests of normality (Miller, 1986; Madansky, 1988).

W'[a i—l]

b= Z:-lbl = Z:la'"“(x("'“')— x‘)

The following formula is used to calculate W:

where,

and o = standard deviatfon

n = number of data points,
3,441 = coeffi ments determined from Table A-1in EPA (1992) for 3<n<50
k = greatest mteger less than or equal to n/2

Nommality of the data should be rejected if the Shapiro-Wilk statistic is too low when compared to the :ritical values
provided in Table A-2 (EPA, 1992). Otherwise, the data are assumed to be approximately normal for purposes of
further statistical analysis.

The Shapiro-Francia Test of Normality is also based on the premise that, if a set of data is normally distributed, the
ordered values should be highly correlative with corresponding quantiles taken from a normal distribution (Shapiro and
Francia 1972).
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218 Filliben’s Statistic™

The Shapiro-Francia test statistic (W’) will tend to be large (close to 1) when the data is normally distributed. Only when
the plotted data show sxgmﬁcant bends or curves will the test statistic be small.” Normality of the data should be rejected
if the Shapiro-Francia statistic is below calculated critical values (EPA 1992) Otherwxse the data are assumed to be
approximately normal for purposes of further statistical analysis. -~ = . .- . AT ,

The following formula is used to calculate W’:
W'= [Zl mj xi]
(n-1)sD2zim?

where,
W’ = test statistic
X, =Iepresents the ith ordered value of the sample . . T R

.. n:=the number of samples within the dataset
: SD the sample standard deviation -
= the approxxmated expected value of the 1th ordered Normal quantxle

The values for m, can be approximately computed as’

= i

where, - . P T
m ,= the approximated expected Valoe of the ith ordered Normal quantile
@ =the inverse of the standard Normal distribution with zero mean and unit variance

= the number of samples within the dataset

v

:, Flllxben 'S statistic is approxxmately equwalent to the Shaplro-Wilk and Shapxro-Francxa tests as descnbed by Filliben

(1975)." This test correlates well with the use of probability plots, because the essence of the test is to compute the
common correlation coefficient for points on a probability plot (EPA 1992). Since the correlation coefficient is a
measure of the linearity of the points on a scatterplot, Filliben’s statistic will be high when the plotted points fall along a
straight line and low when there are significant bends and curves in the probability plot. Comparison of the Shapiro-Wilk
and Filliben’s statistic has indicated very similar statistical power for detecting non-normality (Ryan and Joiner, 1976).
Critical values for the correlation coefficient have been derived in EPA 1992. If the calculated value is less than the
critical value, there is significant evidence of non-normality.

Filliben’s statistic may be computed as:

- TPaXiMi

| .(W]@Xﬁl ) |

where,
r = Filliben’s statistic
X, =represents the ith smallest ordered concentration value
. n = the number of samples within the dataset
, SD = the sample standard deviation
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'

M' = the medxan of theith order statistic from a standard Normal distribution. _
The xth Normal order statnstxc median may be approximated as Af,=” (m) where as before q)” is th(- inverse of the -/
standard Normal cumulative distribution and p,, can be can be computed as follows (given sample size n):

1-(0.5%) fori=1

m,=(~03175)/(n +0.365) for 1<i<n

lln

m=0.5" fori=n

2,19  Histograms

Histograms are useful for visually determining whether the datasets are skewed, and if so, in what direction. Histograms
are created by determining the range of sample concentrations, then dividing the concentration range into cqual intervals.
Samples are then placed into the appropriate concentration intervals. The concentration range fonns the x-axis.
Calculating the percentage of samples per concentration interval compared to the total number of samples, or simply
plotting the number of data values that fall within an interval, provides the y-axis in terms of percen: frequency or
frequency, respectively, of a particular concentration interval.

2.1.10 Probability Plots

Another simple and useful graphical test for determining normality is to plot the data on probability paper. The y-axis is
scaled to represent probabilities according to the normal distribution, and the data are arranged in increasing order. An
observed value is plotted on the x-axis, and the proportion of observations less than or equal to each ob:erved value is
plotted as the y-coordinate. The scale is constructed so that, if the data are normal, the points when plotted will
approximate a straight line. Visually apparent curves or bends indicate that the data do not follow a normral distribution

(EPA, 1992).

Probability plots are particularly useful for spotting irregularities within the data when compared to a specific
distributional model such as the normal distribution. It is easy to determine whether departures from normality are
. occurring more or less in the middle ranges of the data or in the extreme tails. Probability plots can alto indicate the

presence of possible outlier values that do not follow the basic pattern of the data and can show the presence of
51gmﬁcant positive or negative skewness.

The probability for a particular dzta value x is calculated as
Probability = 100%((i-3/8)/(n+1/4))
where,
i=ranked order of x; frcmiton
n = number of samples

2.2, Determination of Distribution

Upon completion of the a priori screen, pércent non-detect determination, and graphical and numericil distribution
analysis, a determination of the distribution was made (EPA, 1992).

2.2.1  The T, Statistic Test
The T, Statistic test was performed on each dataset after the a priori ‘screen and initial distribution analysis had been

completed. The test was run iteratively until the largest remaining value in the dataset passed. If a particular datasethad 3
fewer than 15% non-detects but failed the parametric distribution tests, it was often carried over to the T, Statistic and

Statistical Evaluation of Chinle Aquifer Groundwater Quality at the Homestake Site Near Grants, NM - October, 2003 11



analyzed using the parametric distribution that it most closely resembled. In some instances, identification and removal
of outliers during the T, Statistic procedure allows for the previously failed dataset to pass the parametric numerical and
‘graphical tests. . If failures were reported during the T, statistical test, the failing values were removed, the mean and
standard deviation recalculated on the censored dataset, and all distributional analysés performed again. Faxlures of the
T, Statistic are defined as T, calculated values that exceed the critical value (EPA, 1989). The censored dataset was then

‘'used for all additional statistical tests. (Removed data points are considered potential sampling error, laboratory error, an
anomalously high value, or some other factor contributing to an unexpectedly large concentration).

To calculate the T,statistic, the following formulaisused: .~ . R

= (‘xn — f)
" o

where

T, = T, statistic,

x,= individual sample,

X = mean of sample set, and

o = standard deviation.
2.3 Determination of Upper Tolerance Limit

This section describes two methods, one for parametric data and the other for nonparametric data that establish the
maximum expected background concentration using a 95 percent confidence limit. A parametric upper tolerance limit
(Section 2.1.13.1) is calculated for parametric datasets, while a 95® percentile (considered a nonparametric upper
tolerance limit) (Section 2.1.13.2) is calculated for nonparametric datasets.

2.3.1  Parametric Upper Tolerance Limit

A tolerance interval establishes a concentration range that is constructed to contain a specified proportion (P%) of the
population with a specified confidence coefficient, Y. The proportion of the population included, P, is referred to as the
coverage. The probability with which the tolerance interval includes the proportion P% of the population is referred to
as the tolerance coefTicient.

Coverage of 95% was used as recommended by EPA (1989). By using this coverage, random observations from the
same distribution would exceed the upper tolerance limit less than 5% of the time. Similarly, a tolerance coefficient of
95% was used. This means that there is a confidence level of 95% that the upper 95% tolerance limit would contain at
least 95% of the distribution of observations from background groundwater data. These values were chosen to be
consistent with the performance standards described in Section 2 of EPA 1989.

Tolerance intervals were constructed assuming that the data or the transformed data were normally distributed.
The formula for the UTL is as follows:

UTL =X+t -

where
X = the mean of the population,
t.(,s(n_l ) is one-sided tolerance factor for n (Table 5, Appendix B, EPA 1989), and

O = the standard deviation
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232 95th Percentile

" For nonparametnc datasets the 95 percentlle value is used for expressmg the upper range of backgrcund The 95
percentile indicates that 95 percent of the data would be expected to be below that value, while 5 percent would be
above the value. The calculated background is therefore insensitive to the magnitude of the largest 5 percent of the data

points,

Percentiles can be calculated in several similar manners. EPA 1998 provides one method of calculating percentiles. The
95" percentile presented in this report was calculated electronically by the Microsoft Excel software prog-am (Microsoft

1992).
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3.0 Constituent Background Concentrations in Chinle Non-Mixing and Mixing Zone Aquifers

The data provxded in Appendix C were processed using the test sequence and the methods presented in Section 2 of this
report. The various test results for the Upper Chinle Non-Mixing Zone aquifer are discussed i m detail in Sectron 3.1 with
the results also shown iniTables 'A-1 through A-9 of Appendix A and Figures B-1 through - ‘B-12 of Appendix B. A
summary of the Hypothesis testing is also presented in Table A-9, “Cumulative Test Results for Upper Chmle Non-
Mixxng Zone Tlus table shows the logic flow as leading to the results of the distnbution analysrs
t

The results for the other aquers have been abbreviated by dlscussmg only the mterestmg aspects of the analyses and
relying on the reader to find the values in the corresponding tables in Appendnx A and corresponding charts in’ Appendix
B. The results of the upper 95-percentile confidence level for nonparametnc datasets, or the parametnc upper tolerance
limit for the parametnc dataset, for all analyses of all constituents except total radium, are glven in Table 3-1." The results
for total radrum, mcludmg Ra-226 and Ra-228, are given in Table 3-2. , :

3.1 f Upper Chmle Non-ang Zone T ‘_
3..l.l- Uramum s o o -

Uramum concentratton data for the Upper Chmle wells were charactenzed by over 15 percent non-detects at laboratory
detectton hmlts of 0. 00848 and 0.01 mg/L The Upper Chmle uramum dataset consrsts of 166 sample results k

3 1.1.1 Drstnbutlon Analysxs Results

No outhers were 1dentrﬁed or ehmmated from the dataset The a przon test compares the two hlghest sample results for
closeness. An a priori test ratio of 2.4 was calculated indicating the highest test result was not at least three times higher
than the second highest test result, and therefore elimination of the highest test result was not warranted based solely on
thts test Results of the a pnon test are presented in Table A-l of Appendxx A :

Because the’ Upper Chinle dataset had greater than 15% non-detects “the data were ‘considered to be nonparametnc
(EPA 1989). _Thus, no distribution tests were apphed to these data.~ The data were assumed nonparametric and the 95"
percenttle was calculated The results for the Percent Non-detects test are shown in Table A-2, found in Appendlx A

3. 1 1.2 Detemunatlon of Upper Tolerance Limit

3.1.1.2.1 95th Percenttle

The Upper Chtnle 95"‘ percentxle was determined to be 0.09 mg/L 'I'he table summanzmg all upper tolerance limit test
results is presented as Table 3-1. - R o

3.1.2 Selemum T

Selenium concentration data for the ‘Upper Chmle wells were characterized by 45 percent non-detects at laboratory
detection limits of 0.001, 0 002 0.00s, 0. 0075 0.01, and 0. 0125 mg/L The Upper Chinle selemum dataset consists of
165 sample results, -

¢

Y
e

3.1.2.1 Distribution Analysis Results'
No outliers were identified or eliminated from the dataset. The a priori test compares the two highest sample results for
closeness. An a priori test ratio of 1.3 was calculated indicating the htghest test result was not at least three times higher
than the second highest test result, and therefore elimination of the highest test result was not warranted based solely on

this test. Results of the @ priori test are presented in Table A-1 of Appendix A,
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Table3-1 Chinle Aquifer Statistical Analyses Summary Table

» 95" ar i o || Number
. .Range
Parameter || . Dataset " Distribution |} Percentile or Sang || Avithmetie of -
o S PUTL From " .. To Simples
Upper Nonparametric 0.09 0.0007 || 0.3610 0.031 [ 166
U-nat Middle *: || Nonparametric 0.07 0.0034- )| 0.1357 0.019 190
: Lower Nonparametric 0.02 0.0010 || 0.0260 0.012 60 -
Mixing - Nonparametric 0.18 0.0020 ]} 0.2312 0.065 || 96
Upper Nonparametric {{  0.06 <0.001}f 0244 }| 0.017 165
Selenium Middle Nonparametric 0.07 <0.001}] 0.222 0.016 192
Lower Nonparametric 0.32 <0.005|| 0.362 0.066 59
Mixing Nonparametric 0.14 <0.001}} 0.520 0.048 || 96
Upper Nonparametric 0.08 <0.01 ]| 0.235 0.027 || 143
Molvbdenum Middle Nonparametric 0.05 <0.01 |} 0.150 0.022 166
4 .. Lower Nonparametric 0.03 <001 || <003} 0.015 . 32
Mixing Nonparametric 0.10 <0.01 0.13 0.030 |- 67.
Upper || Nonparametric 2010 920 |[ 2160 1613 || 166
TDS Middle Nonparametric 1557 560 1970 - 1273 187
Lower Nonparametric || 4141 805 4180 2181 58
* Mixing’ Nonparametric || © 3137 976 ©3217 1935 || 94
_ Upper Parametric 914 535 |[ 998 747 || 167 .
Sulfate Middle Nonparamgtric 857 319 1430 654 192
Lower Nonparametric 2002 284 2140 991 60
Mixing . Nonparametric || . 1750 409 - 1880 1028 . J|. 96
“Upper || Nonparametric 439 <00t |[ 79 121 || i24
Nitrate Middle Nonparametric 4.00 0.04 |} 5.02 1.08 138
Lower Nonparametric 2.99 <0.1 32 0.87 27
Mixing || Nonparametric |} 1531 <01 )| 218 || 387 || 58
Upper || Nonparametric 412 21 540 142 [ 127
Chlorine Middle Nonparametric 63 <0.01 85 40 143
Lower || Nonparametric 634 46 657 || 204 28
Mixing Nonparametric 96 8.5 114 62 60
Upper Nonparametric 0.02 <001 || <o0.1 0.007 39
. Middle Nonparametric 0.02 <0.01 || <o0.1 0.080 41
Vanadium |y er || Nonparametric 0.01 <001 || 0.01 0.005 16
Mixing _ }| Nonparametric 0.08 . <0.01 || <0.1 0.008 26
Upper Nonparametric 0.55 <0.1 0.90 0.150 35
. Middle Nonparametric 0.86 <0.1 1.10 0.219 35
Thorium 230 Lower Nonparametric 0.72 <002 |} 0.80 0.229 17
Mixing Nonparametric 0.97 <0.02 || 0.80 0.213 24
Notes:

1 Results are in mg/L for all constituents except Th-230. Th-230 results in pCi/L.
2 Upper: Upper Chinle Non-Mixing Zone

Middle: Middle Chinle Non-Mixing Zone

Lower: Lower Chinle Nen-Mixing Zone

Mixing: Chinle Mixing Zone
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Table3-2 Chinle Aquifer Statistical Analyses Summary Table for Radium

!, PN | B ) . . ,'95“' 11 Ran R ‘ :.‘ T Numbel'
€
Parameter Dataset Distribution  |{ Percentile or 8 An;;::m of
PUTL “ || From || To 1| - || Samples
Upper Nonparametric 3.66 <0.6 47 || 177" 1T
. Middle Nonparametric 2.20 <02 2.8 1.46 33
Total Radium|. y Cer- || Nonparametric ||~ 324 [|. 03 || 43.|| -146 || - 35~
Mixing Nonparametric 3.53 <0.6 43| 186 <24
Upper Nonparametric 1.00 <02 1.4 0506 . 17
Ra-226 Middle || Nonparametric 0.46 0.1 0.9 0424 || 337
. Lower .. || Nonparametric 063 | O1 1.0 0.267 35
o " Mixing .Nonparametric '1.34 02 || 23 0.567 24 ..
Upper Nonparametric 2.66 <1.0 4.1 1.265 17
Ra-228 Middle Nonparametric 1.74 <0.1 25 1.033 33
Lower Nonparametric 2.61 01.} 40 - 1.189 35.
Mixing Nonparametric 2.19 < 1 0 39 1.296 24
' No'teé:j'. :

1 Rmults are in pCI/L.

2 Upper Upper Chinle Non-Mnxmg Zonc

- . Middle: Middle Chinle Non-Mixing Zone -

" ‘Lower: Lower Chinle Non-Mixing Zone
Mixing: Chinle Mixing Zone
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Because the Upper Chinle dataset had gréater than 15% non-detects, the data were considered to be nonparametric
(EPA 1989). Thus, no distribution tests were applied to these data. The data were assumed nonparameric and the 95®
~ percentile was calculated. The results for the Percent Non-detects test are shown in Table A-2 in Appendix A.

3.1.2.2 Determination of Upper Tolerance Limit
3.122.1 95thPercentile - |

. The Upper Chinle 95" ﬁércentile was determined to be 0.06 mg/L. The table summarizing all upper tolerance limit test
 results is presented as Table 3-1.

3.13  Molybdenum

Mofybdenum concentration data for thé‘ Upper Chinle wells were characterized by over 40 percent non-detects at
laboratory detection limits of 0.01, 0.03, 0.05, and 0.1 mg/L. The Upper Chinle molybdenum dataset r:onsists of 143
sample results.

3.1.3.1 Distribution Analysis Results

t

No outliers were identified or eliminated from the dataset. The a priori test compares the two highest saraple results for
closeness. An a priori test ratio of 1.0 was calculated indicating the highest test result was not at leist three times
higher than the second highest test result, and therefore elimination of the highest test result was not warranted based
solely on this test. Results of the a priori test are presented in Table A-1 of Appendix A.

Because the Upper Chinle dataset had greater than 15% non-detects, the data were considered to be nonperametric
(EPA 1989). Thus, no distribution tests were applied to these data. The data were assumed nonparametrii; and the 95™
percentile was calculated. The results for the Percent Non-detects test are shown in Table A-2 in Appendix A.

3.1.3.2 Determination of Upper Tolerance Limit

3.1.3.2.1 95th Percentile

The Upper Chinle 95" percentile was determined to be 0.08 mg/L. The table summarizing all upper tolerance limit test
results is presented as Table 3-1.

3.1.4  Total Dissolved Solids (TDS)

TDS concentration data for the Upper Chinle wells were characterized by zero percent non-detects, The Upper Chinle
TDS dataset consists of 166 sample results.

3.1.4.1 Distribution Analysis Results

No outliers were identified or eliminated from the dataset. The a priori test compares the two highest sarr ple results for
closeness. An a priori test ratio of 1.0 was calculated indicating the highest test result was not at least three times higher
than the second highest test result, and therefore elimination of the highest test result was not warranted based solely on
this test. Results of the a priori test are presented in Table A-1 of Appendix A.

There were zero non-detects in the Upper Chinle TDS dataset. Because the dataset had less than 15 percert non-detects
distribution tests were applied. The results for the Percent Non-detects test are shown in Table A-2 in Appendix A,

3.1.4.1.1 Coefficient of Variation

The regular and log-transformed datasets passed the CV screen. The CV value was 0.14 for the regular data, and 0.02
for the log-transformed data, compared to a critical value of 1. According to EPA 1998, if the CV is less ttan 1, the data
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may be normal and warrants further analysis. The coefficient of variation results are presented in Table A-3 in Appendix
A

3.14.1.2 Studentized Range Test

The regular dataset passed the Studentized range test. The calculated range (w) for the regular dataset divided by its
standard deviation (s) produced a result of 5.59. The critical value range for a 95 percent confidence level and a
population size of 166 is 4.65 to 6.25. When (w/s) falls inside the cnttcal range it xmphes that the data may possrbly be
modeled by a normal curve (EPA 1998). , o L,

The log-transformed dataset failed the Studentized range test. The calculated range (w) for the log-transformed dataset
divided by its standard deviation (s) produced a result of 6.29. When (w/s) falls outside the critical range, it implies that
. the data are not well modeled by a normal curve (EPA 1998) The Studentized range test results are shown in Table A-6
oprpendrxA L S . . e

30413 Geary’s Test ~

The Geary’s test on the Upper Chinle well data for TDS was not performed. This test is runi o the EPA statistical
. .application DataQUEST. DataQUEST hasa dataset population limit of 150 sample results and the TDS dataset consists
of 166 sample results : . ‘ , A . _

3.1.4.1.4 Coefficient of Skewness

The regular and log-transformed datasets both passed the coefficient of skewness test. The calculated coefficient of
skewness was 0.53 for the regular dataset and 0.08 for the log-transformed dataset. An acceptable value for a coefficient
of skewness would fall in the range of -1 to 1. Both coefficients of skewness were within the acceptable range therefore
a normal distribution may accurately approximate both datasets (EPA 1992). The calculated coefficients of skewness are

‘shown in Table A-6 in Appendix A.
3.14.1.5 Shapiro-Francia (n >50) Test of Normality

The regular and log-transformed datasets failed the Shapiro-Francia test for normality. The calculated W’ value was
© 0.937 for the regular dataset and 0.944 for the log—transformed dataset. The critical value for a 95 percent conﬁdence
level and a population size of 166 is 0.985. With both calculated W’ values falling below the critical value, normality for
both datasets was rejected (EPA 1992). These results are presented in Table A-7 in Appendix A..

3.1.4.1.6 Filliben’s Statistic

~ The Fnllrben s Statrstxc test on the Upper Chinle well data for 'I'DS was not performed Thxs test is run on the EPA
statistical application DataQUEST. DataQUEST has a dataset populatlon limit of 100 sample results for this test and the
TDS dataset consists of 166 sample results.

3.1.4.1.7 Histogranis

Figure B-1 shows the histogram of the Upper Chinle TDS regular dataset. The histogram shows an uneven distribution
of data with a right skew. This histogram implies that the data may not follow a normal distribution and the assumption
of normalnty could provxde a poor approximation of the dataset. , :

Flgure B-2 deplcts the hrstogram for the log-transfomxed dataset “This ﬁgure also depxcts a nght skewness rmp]ymg that
the log-transformed data may not follow & normal distribution and the assumption of normality could also provide a poor
approximation of the dataset.
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3.14.1.8 Probability Plots

Figure B-3 shows the probability plot for the Upper Chinle TDS regular dataset. The plot depicts a line of data points
with a bend. There are also a number of breaks in the line as the concentration approaches the lower ringe of results.
‘ThlS implies that the dataset may not follow a normal distribution.

Figure B-4 shows the probabxllty plot for the log-transformed data. This plot also depicts a line with a bend and a
number of breaks in it as the concentration approaches the lower range of results. This implies that the log-transformed
data may not follow a normal distribution. '

3.14.2 Determination of Distribution
The distribution anélysis results for both the regular and log-transformed datasets were determined to be nonparametric.

A summary of the distributional analyses results is shown in Table A-13 in Appendix A. In an attempt to rsmove outliers
and possibly show that the distribution is normal, the regular dataset was chosen for application of the T, satistic test.

3.142.1 The T, StauSncTest

“Though the Upper Chinle datasets were determined to be nonparametric, the 'I‘ statistic outlier test was applied to the
regular dataset in an attempt to remove any outliers. No outliers were identified using the T, statistic. The table
summarizing the T, statistic results is presented as Table A-9 in Appendix A.

3.1.4.3 Determination of Upper Tolerance Limit

3.1.4.3.1 95th Percentile

The Upper Chinle 95 percentile was determined to be 2010 mg/L. The table summarizing all upper tolerance limit test
results is presented as Table 3-1.

3.1.5  Sulfate

The sulfate concentration data for the Upper Chinle wells were characterized by zero percent non-detects. The Upper
Chinle sulfate dataset consists of 167 sample results.

3.1.5.1 Distribution Analysis Results

No outliers were identified or eliminated from the dataset. The a priori test compares the two highest sample results for
closeness. An a priori test ratio of 1.0 was calculated indicating the highest test result was not at least thres times higher
than the second highest test result, and therefore elimination of the highest test result was not warranted bised solely on
this test. Results of the a priori test are presented in Table A-1 of Appendix A.

Since the dataset had fewer than 15 percent non-detects, distribution tests were applied. The results for the Percent Non-
detects test are shown in Table A-2 in Appendix A.

" 3.1.5.1.1 Coefficient of Variation
The regular and log-transformed datasets passed the CV screen. The CV value was 0.11 for the regular cata, and 0.02
for the log-transformed data, compared to a critical value of 1. According to EPA 1998, if the CV is less than 1, the data

may be normal and warrant further analysis. The coefficient of variation results are presented in Table A-* in Appendix
A :
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. 3.15.L 2 Studentlzed Range Test

31513 Geary’sTest L o .

P s
P .

The regular and log-normal datasets passed the Studentized range test. The calculated range (w) for the’ regular dataset

. divided by its standard deviation (s) produced a result of 5.49. The calculated range (w) for the log-transformed dataset
divided by its standard deviation (s) produced a result of 5.45." The critical value range for a 95 percent confidence level

and a populauon size of 167 is 4.65 to 6.25. When (w/s) falls inside the critical range it implies that the data may
possibly be modeled by 2 normal curve (EPA 1998)." The Studentized | range test results are shown in Table A-4 of

Appendix A.

.

The Geary’s test on‘the Upper Chinle well data for sulfate was not performed This test is run on the EPA statistical
application DataQUEST. DataQUEST has a dataset populatron lumt of 150 sample results and the sulfate dataset
consists of 167 sample results.

3.15.1.4 Coefficient of Skewness

The regular and log-transformed datasets passed the coefficient of skewness test. The calculated coefficienit of skewness
was 0.09 for the regular dataset and -0.31 for the log-transformed dataset. An acceptable value for a coefficient of

~ skewness falls in the range of -1 to 1. Both coefficients of skewness were within the acceptable range therefore a normal

distribution may accurately approximate both datasets (EPA 1992). The calculated coefficients of skewnéss are shown in
Table A-6 in Appendix A.

31515 Shapxro-Francra (n>50) Test of Normalrty

The regular dataset passed the Shaplro-Francra test for normalrty The calculated w’ value was 0.989. The crmcal value
for a 95 percent confidence level and a population size of 167 is 0.985. With the calculated W’ value above the critical
value, normality for the regular dataset can not be rejected (EPA 1992). These results are presented in Table A-7 in

Appendrx A

- “The log-transformed ‘dataset falled the’ Shaplro-Francra test ‘for normahty The caIculated w’ Wue was 0.984 for the
" log-transformed dataset. The critical value for a 95 percent confidence level and a populatron size of 167 is 0.985. With

the calculated W’ value falling below the critical vahie, normality for the log-normal dataset was rejected (EPA 1992).
These results are presented in Table A-7 in AppendixA. . | ,

'3.1.5.1.6 . Filliben's Statistic .

The Filliben's Statistic test on the Upper Chinle well data for sulfate was not performed. . This test is run on the EPA
statistical application DataQUEST. DataQUEST has a dataset population limit of 100 sample results for this test and the
sulfate dataset consists of 167 sample results. :

3.1.5.1.7  Histograms

Y
v

Figure B-5 shows the histogram of the Upper Chinle sulfate regular dataset. The histograrn.sho'ws a syknnletrical
distribution of data with no skew. This histogram implies that the data may follow a normal distribution.

Figure B-6 depicts the hrstogram for the log-transformed dataset. This figure also depicts a slrght nght skewness

~ implying 2 normal distribution may provrde a poor approxrmatron of the dataset

3.1.5.1.8 Probability Plots

Figure B-7 shows the probability plot for the Upper Chinle sulfate regular dataset. The plot depicts a line of data points
with a slight bend and a few breaks at the upper and lower range of the results. Thrs probabrlxty plot is not the ideal
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exarnple of what a perfectly normal dataset would look like but it isn’t necessarily a failure either. The plot implies that
the dataset may or may not follow a normal distribution. , '

Figure B-8 shows the probabxlrty plot for the Iog-transformed data. This plot also depicts a line with a st ght bend and a
few breaks in it as the concentration approaches the upper and lower range of results. This plot implius that the log-
transformed data, like the regular data, may or may not follow a normal distribution.

3.1.5.1.9 Determination of Distribution

Based on the distribution analysis results of both the regular and log-transformed datasets, the regilar dataset is
considered to be parametric. The log-transfonned data is considered to be nonparametric. A summary. of the

distributional analyses results is shown in Table A-9 in Appendix A. Since the regular dataset was found to be
parametric, no Tj, statistic test was performed.

3.1.5.2. Determination of Upper Tolerance Limit
3. 1.5.2.1 Parametric Upper Tolerance Limit

The Upper Chinle parametnc upper tolerance limit was determined to be 914 mg/L. The table summarizing all upper
tolerance limit test results is presmted as Table 3-1,

3.1.6 Nitrate

Nitrate concentration data for the Upper Chinle wells were characterized by over 30 percent non-detects at laboratory
detection limits 0f 0.01, 0.1 and 1.0 mg/L. The Upper Chinle nitrate dataset consists of 124 sample results.

3.1.6.1 Distribution Analysis Results

No outliers were identified or eliminated from the dataset. The a priori test compares the two highest sarr ple results for
~ closeness. An a priori test ratio of 1.2 was calculated indicating the highest test result was not at least three times higher
_ than the second highest test result, and therefore elimination of the highest test result was not warranted based solely on
this test. Results of the a priori test are presented in Table A-1 of Appendix A.

Because the Upper Chinle dataset had greater than 15% non-detects, the data Were considered to be ionparametric

(EPA 1989). Thus, no distribution tests were applied to these data. The data were assumed nonparametr.c and the gsh
percentile was calculated. The results for the Percent Non-detects test are shown in Table A-2, found in Appendix A.

3.1.6.2 Determination of Upper Tolerance Limit

3.1.6.2.1 95th Percentile

The Upper Chinle 95™ percentile was determined to be 4.89 mg/L. The table summarizing all upper toler.nce limit test
results is presented as Table 3-1.

3.1.7 Chloride

Chloride concentration data for the Upper Chinle wells were characterized by zero percent non-detects The Upper
Chinle chloride dataset consists of 127 sample results

3.1.7.1 Distribution Analysis Results

No outliers were identified or eliminated from the dataset. The a priori test compares the two highest sample results for
closeness. An a priori test ratio of 1.0 was calculated indicating the highest test result was not at least thre: times higher
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than the second highest test result, and therefore elimination of the highest test result was not warranted based solely on
this test. Results of the a priori test are presented in Table A-1 of Appendix A. '

There were éerc'nbn-detects in the Upper Ch_lnle chloride dataset. Because the dataset had Jess than 15 percent non-
detects distribution tests were applied. The results for the Percent Non-detects test are shown in Table A-2 in Appendix
A .

3.1.7.1.1 Coefficient of Variation

g :The regular and log-txansformed datasets passed the CV’ screen ‘The CV value was 0.94 for the regular data, and 0.20

" forthe log-transformed data, compared to a critical value of 1. Accordmg to EPA 1998, if the CV is less than 1, ‘the data

may be normal and warrants further analysis. The coefficient of variation results are presented in Table A-3 in Appendix
A. - N . L - Coh e e . . N ot

" 3:1.7.1.2" ‘Studentized Range Test

The regular and log-transformed datasets failed the Studentized range test. The calculated range (w) for the regular
dataset divided by its standard deviation (s) produced a result of 3.88 for the regular dataset and 3.52 for the log-
- transformed dataset. The critical value range for a 95 percent confidence level and a population size of 127 is 4.42 to
. 6.05. When (w/s) falls’ outsrde the critical range ‘it implies that the data are ‘not well modeled by a nomxal curve (EPA
1998). The Studentizéd range test results are shown in Table A-4 of Appendix A. ,

3.1.7.13 Geary’sTest . L .

The Geary’s test on the Upper Chinle well data for chloride was performed using the EPA statistical application
DataQUEST. For the regular dataset DataQUEST returned a sample value of 1.27 compared to a table value of 1.65.
With the sample value less than the table value, there was not enough evidence to reject the assumption of normahty with
a 5 percent significance level. The results of Geary’s test are presented in Table A-5 of Appendix A.

For the log-transformed dataset DataQUEST retumed a sample value of 6.23 compared 0 a table value of 1 65 With
- the sample value greater than the table value non-lognormallty was detected at a 5 percent s1gmﬁcance level..

3.1.7.1.4_ :Co'efﬁcient of Skewness :

The regular dataset failed the coefficient of skewness test. The calculated coefficient of skewness was 1.22 for the
regular dataset. An acceptable value for a coefficient of skewness would fall in the range of -1 to 1. Since the coefficient
of skewness does not fall within the acceptable range, a normal distribution will not accurately approxlmate the dataset

(EPA 1992).

The log-transformed dataset passed the coeﬁicrent of skewness test. The calculated coefficient of skewness was 0.37 for
the log-transformed dataset. Since the coefficient of skewness was within the acceptable range a normal distribution may
accurately approximate the log-transformed dataset (EPA 1992). The calculated coefficients of skewness are shown in
Table A-6 in Appendix A. o

3.1.7.1.5 Shapiro-Francia (n >50) Test of Normality
The regular and log-transformed datasets fatled the Shapxro-Francra test for normallty The calculated w’ 'value was
0.80 for the regular dataset and 0,90 for the log-transformed dataset. The critical value for a 95 percent confidence level

and a population size of 127 is 0.985. With both calculated W* values falling below the critical value, normality for both
datasets was rejected (EPA 1992). These results are presented in Table A-7 in Appendix A. ' '
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3.1.7.1.6 Filliben’s Statistic

The Filliben’s Statistic test was not performed on the Upper Chinle well data for chloride. This test is run on the EPA
statistical application DataQUEST. DataQUEST has a dataset population limit of 100 sample results for this test and the

chloride dataset consists of 127 sample results.
3.1.7.1.7 Histograms

Figure B-9 shows the histogram of the Upper Chinle chloride regular dataset. The histogram shcws an uneven
distribution of data with strong left skew. This histogram implies that the data may not follow a normal clistribution and
the assumption of normality could provide a poor approximation of the dataset.

Figure B-10 depicts the histogram for the log-transformed dataset. This figure also depicts a strong left skewness
implying that the log-transformed data may not follow a normal distribution and the assumption of normulity could also
provide a poor approximation of the dataset

3.1.7.1.8 Probability Plots

Figure B-11 shows the probablhty plot for the Upper Chinle chloride regular dataset. The plot depicts a line of data
points with a dramatic bend. There are also several breaks in the line throughout the entire range of resulti. This implies
that the dataset may not follow a normal distribution.

Figure B-12 shows the probability plot for the log-transformed data. This plot also depicts a line with a bend and several
breaks in it throughout the entire range of results. This implies that the log-transformed data may not follow a normal
dnstnbutlon

3.1.7.2 'Determination of Distribution

Based on the distribution analysis results for both the regular and log-transformed datasets, both are co1sidered to be
nonparametric. A summary of the distributional analyses results is shown in Table A-9 in Appendix A. For the purpose
of selecting the dataset to further analyze for distribution using the T, statistic and performing an upper tolerance limit
calculation, a choice of which dataset best approximates normality must be made even though both datas:ts show poor
approximation of normality. Based on the previous distributional analyses results, the log-transformed ditaset is found
to most closely follow a normal distribution,

3.1.7.2.1 The T, Statistic Test

Though the Upper Chinle datasets were determined to be nonparametric, the T, statistic outlier test was applied to the
regular dataset in an attempt to remove any outliers. No outliers were identified using the T, statistc. The table
summarizing the T, statistic results is presented as Table A-13 in Appendix A.

3.1.7.3 Determination of Upper Tolerance Limit

3.1.7.3.1 95th Percentile

The Upper Chinle 95® percentile was determined to be 412 mg/L. The table summarizing all upp'er tolerance limit test
results is presented as Table 3-1.

3.1.8  Vanadium

Vanadium concentration data for the Upper Chinle wells were characterized by 100 percent non-detects at laboratory
detection limits of 0.1 and 1.0 mg/L. The Upper Chinle selenium dataset consists of 39 sample results.
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3.1.8.1 Distribution Analysis Results -

No outhers were 1dent1ﬁed or ehmmated from the dataset The a prton test compares the two lughest sample results for
closeness. For this reason, neither result was omitted as an outlier even though a non-detect result of 0.1 mg/L. is a
factor of ten higher than the rest of the data values below the non-detect limit of 0.01 mg/L. Results of thea priori test
are presented in Table A-1 of Appendix A.

‘. ‘ Because the Upper Chmle dataset had greater than 15% non-detects “the data were consxdered to be nonparametnc
‘ (EPA 1989). Thus, no distribution tests were apphed to these data. The data were assumed nonparametnc ‘and the 95™
* percentile was calculated. “The results for the Percent Non-detects test are shown in Table A-2i in Appendrx A

3.1.8. 2 Detenmnatlon of Upper Tolerance lelt
3.1.8.2.1 95th Percéntile

The Upper Chinle 95" percentile - was determined to be 0.02 mg/L. This result is the 9s™ percentile of the combined 37
“< 0.01” non-detect values and the two “<0. 107 non—detect values. The table summarizing all upper tolerance limit test

., results is presented as Table 3-1. . . - . -
319 Thorium-230

Four sample results were removed from the thorium-230 dataset due to reported values of zero. These four samples are
listed in Table A-13 in Appendix A. :

Thorium-230 concentration data for the Upper Chinle wells were characterized by over 85 percent non-detects at
laboratory detection limits of 0.1, 0.2, 0.3, 0.4 and 1.0 pCi/L. The Upper Chinle thorium-230 dataset consists of 35

. -.sample results after the four outhers are removed
'3.19.1 Distribution Analysis Results
No outliers were identified or eliminated from the dataset. The a priori test compares the two highest sample results for

closeness. An a priori test ratio of 1.8 was calculated indicating the highest test result was not at least three times higher
than the second highest test result, and therefore elimination of the highest test result was not warranted based solely on

a ~ this test ‘Results of the a priori test are presented in Table A-1 of Appendix A.

Because the Upper Chmle dataset had greater than 15% non—detects the data were considered to be nonparametnc
(EPA 1989). Thus, no distribution tests were applied to these data. The data were assumed nonparametric and the 95™
. percentile was calculated. The results for the Percent Non-detects test are shown in Table A-2 in Appendix A.

3.1.9.2 Determination of Upper Tolerance Limit et -

31921 95thPercentile c ‘ 3 | ’, o

e,
L

The Upper Chinle 95 percentlle was determmed to be 0. 55 pCI/L The table summanzmg all upper tolerance limit test
results is presented as Table 3-1. , - .

3.1.10 Total Radium
Total radium refers to the dissolved concentrations of both Ra-226 and Ra-228.

One sample result was removed from the Upper Chmle total radlum dataset duetoa reported value of zero. This sample
is listed in Table A-13 in Appendix A.
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Total radium concentration data for the Upper Chinle wells were characterized b)" over 15 percent non-cletects for both
Ra-226 and Ra-228 at laboratory detection limits of 0.2 pCi/L (Ra-226) and 0.1, 0.9 and 1.0 pCi/L (Ra-228). The Upper

" Chinle total radium dataset consists of 35 sample results.

" 3.1.10.1 Distribution Analysis Results

One outlier was identified and eliminated due to failure of the a priori test. The a priori test compares the two highest
sample results for closeness and was performed on each individual radium dataset (Ra-226 and Re-228) and the
combined total radium dataset. If a sample failed either individual or the combined test the entire sample result was
removed to ensure no suspect data would be included in the analyses. An a priori test ratio of 11.7 (Ra-226) was
calculated indicating the highest test result was at least three times higher than the second highest fest result, and
therefore elimination of the highest test result was warranted based solely on this test. The sample result was removed
and the test performed again and the maximum ratio calculated was 1.4.  Results of the a priori test ace presented in
Table A-1 of Appendix A.

The Percent Non-detects Test was performed on both the individual data sets (Ra-226 and Ra-228) anc! the combined
total radium dataset. All three test results for the Upper Chinle radium datasets had greater than 15% nan-detects, the
data were considered to be nonparametnc (EPA 1989). Thus, no distribution tests were applied to these Jata. The data
were assumed nonparametric and the 95® percentile was calculated. The results for the Percent Non-cletects test are
shown in Table A-2, found in Appendix A.

3.1.10.2 Determination of Upper Tolerance Limit
3.1.10.2.1 95" Percentile

The Upper Chinle 95 percentile for total radium is 3.66 pr/L This value was calculated by summing the Ra-226 95
percentile and the Ra-228 95 percentile. The table summarizing all upper tolerance limit test results for radium is

presented as Table 3-2.

3.2  Middle Chinle Non-Mixing Zone

There were no unusual findings in the distributional analyses of the Middle Chinle datasets. TDS, sulfate and chloride
were the only constituents to pass the Determination of Percent Non-detects test. Further distributional analyses were

performed on these constituents. The results of all individual tests are shown in Tables A-1 through A-8 in Appendxx A
The table of cumulatlve test results is given in Table A-10. ‘

There were two outliers identified in the TDS dataset. These outliers were identified by the T, Statistic test, removed
from the dataset, and the distributional analyses continued on the updated dataset.

There were ten outliers identified in the nitrate regular dataset. These outliers were identified using the T, statistic test.
Upon removal of these ten outliers the dataset failed the Determination of Percent Non-detects test and wi.s immediately
classified as nonparametric. No further distributional tests were applied to the nitrate dataset.

There were four outliers identified in the chloride dataset. These outliers were identified by the T, Statistic test, removed
from the dataset, and the distributional analyses continued on the updated dataset.

Five sample results were removed from the thorium-230 dataset due to reported values of zero.

Two sample results were removed from the total radium dataset due to reported values ot‘ zero (Ra-228) and one outlier
was identified by the a priori test and removed from the dataset prior to calculating the 95t percentile (Ra-226).

The aforementioned outliers and zero values are listed in Table A-13 in Appendix A.
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3.3 Lower Chinle Non-Mixing Zone

There were no unusual findings in the distributional analyses of the Lower Chinle datasets. Uranium, TDS, sulfate and
chloride were the only constituents to pass the Determination of Percent Non-detects test. Further distributional analyses
were performed on these constituents. The results of all individual tests are shown in Tables A-1 through A-8 in
Appendix A. The table of cumulative test results is given in Table A-11.

There was ‘one outlier identified in the mol&'bdenum dataset. This outlier was identified by the a priori test and removed
from the dataset prior to calculating the 95™ percentile.

There were two outliers identified in the TDS dataset. One outlier was identified by the a priori test and removed from
the dataset prior to distributional analyses. The second outlier was identified by the T, Statistic test, removed from the
dataset, and the distributional analyses continued on the updated dataset.

There was one outlier identified in the selenium dataset. This outlier was identified by the a priori test and removed from
the dataset prior to calculating the 95" percentile.

The aforementioned outliers are listed in Table A-13 in Appendix A

34 Chinle Mixing Zone
There were no unusual findings in the distributional analyses of the Chinle Mixing Zone datasets. Uranium, selenium,
TDS, sulfate and chloride were the only constituents to pass the Determination of Percent Non-detects test. Further

distributional analyses were performed on these constituents. The results of all individual tests are shown in Tables A-1
through A-8 in Appendix A. The table of cumulative test results is given in Table A-12.

There was one outlier identified in the TDS dataset. This outlier was identified by the T, Statistic test, removed from the
dataset, and the distributional analyses continued on the updated dataset.

There were two outliers identified in the chloride dataset. The outliers were identified by the T, Statistic test, removed
from the dataset, and the distributional analyses continued on the updated dataset.

There was one outlier identified in the total radium dataset (Ra-226). This outlier was identified by the a priori test and
removed from the dataset prior to calculating the 95™ percentile.

The aforementioned outliers are listed in A-13 in Appendix A
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4.0 Summary

Samples were collected at the Chinle Upper, Middle and Lower Non-Mixing Zone wells, and the Chinle Mixing Zone
wells, from 1979 to 2003. Five wells provided the Upper Chinle well data. Six wells provided the Middle Chinle data.
Six wells provided the Lower Chinle well data. Thirteen wells provided the Chinle Mixing Zone data. Close
examination of the groundwater database provided justification for elimination of select samples. Samples were
eliminated based upon high detection limits, reported zero concentrations, and extreme maximum concentrations.

Statistical analyses were performed on the individual datasets to determine distribution and upper tolerance limits.
Results of the distribution analysis indicated that all datasets were nonparametrically distributed, with the exception of
the Upper Chinle sulfate dataset.

The 95 percentile was calculated as the nonparametric upper tolerance limit for all analyzed datasets. For the Upper
Chinle sulfate dataset the parametric upper tolerance limit was calculated for a 95 percent confidence level. It should be
noted that since the 95 percentile, and 95™ percent confidence level, were calculated as the upper tolerance limits,
statistically, one would expect the upper tolerance limit to be exceeded 5% of the time. Two summary tables of the
parameter, dataset, distribution, 95® percentile, range, and sample number are provided in Section 3 as Tables 3-1 and 3-
2.
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Appendix A

Statistical Analyses Tables
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Table A-1 A Priori Test Results

Upper Chinle || Middle Chinle || Lower Chinle , .
I\;:)r:]-Mixing Non-M(i:xing Non-Mixing Chméeolx\lfmng
Zone Zone Zone
{ U-nat || 2.4 [{ 1.2 Il 1.0 N 10 |
[ Se Il 13 il 2.2 1l 1.1 Il 22 |
| Mo N 1.0 N 14 1] 1.0 I 10 |
| TDS 1] 1.0 1l 1.1 | 1.0 I 1o |
| so, Jl. 10 J| 1w }| 1w -] 10 |
| No, | 12 b w0 || w0 QI 13 |
[ a | 1.0 || | T U
| v 1.0 I 10 - 20 - |l 10 |
[ Th-230 || 1.8 . 11 1] Lt L1 |
Total Radium 1.1 1.5 1.57 1.0
Ra-226 14 13 1.56 16
Ra-228 1.3 1.4 1.78 1.8

Note:

1. The a priori test results are the ratio of the highest to second highest sample analysis results. A ratio of
3.0, or greater indicates outlicr status. The high analysis result is removed and the test run again. The
results above are of the final dataset used for distributional analyses. If a sample failed the a priori test it
will be listed in Table A-13 as an outlier.

2. The total radium results are calculated by dividing the maximum combined Ra-226 and Ra-228
analytical results by the second highest combined Ra-226 and Ra-228 analytical results, The individual
Ra-226 and Ra-228 results are for those individual isotopes exclusively.

Table A-2 Percentage of Non-detects Test Results

Upper Chinle || Middle Chinle || Lower Chinle . .
I\ng:)-Mixing Non-Mixing || Non-Mixing Chuﬂzeolx\;gxmg
Zone Zone Zone

[ Uanat || o016 |t o032 j o005 JI o002 |
[ Se W o045 I 036 || 027 || o014 |
| Mo || o043 J] 031 I 100 || 066 |
| ™S || o000 || o000 || o000 || o000 |
| so, I o000 || o000 || o000 | o000 |
t No;, I o3¢ |l o015 || o033 || o021 |
| Ql I o000 | o001 J] 000 I 000 |
| \% I 100 )} 093 || 094 | .00 |
[ Th230 J| 08 || om || o077 || 08 |

Note:

1. The total radium results are calculated by counting as non-detect only the samples that had non-detects
for both Ra-226 and Ra-228. The individual Ra-226 and Ra-228 results are for those individual isotopes

exclusively.
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Table A-3 CoefTicient of Variation Test Result;

Upper Chinle || Middle Chinle || .Lower Chinle . ..
Non-Mixing {{- Non-Mixing (| . Non-Mixing Chmlze Mixing
' - one
Zone Zone - Zone .
8 5. & E
& log] - | & &

o E s &l s &gl 2 s
| wematt x| kel x| xof{hos7i| 08 || 097 | -035 |
s oL« e Lx e [ Jlise o]
[ . TDS | 014 | 002l 018 ] 003 || 058 | 0.08 || 035 ] 0.05 |
... SO, « || 011 | 002°|[ 025 | 0.04°|| 058:] 009 || 039 | 0.06
[ - a [ 0.94.] 020 || 033 | 023 || ‘106 0.19 || 030 | 0.07 |
1. The x'symbol indiéglestestnotipialimblc. .

Table A-4 Studentized Range Test Results
Upper Chinle |} Middle Chinle || Lower Chinle . -
Non-Mixing Non-Mixing Non-Mixing Cmf_l] e Mixin 8
Zone
Zone Zone Zone
5 R F g
: B Eb =)
Bla||Z s 2| &)
- w/s X X IX X 3.71 3.83 3.65 | 412
U-nat' From x X S X X 3.96°| 3.96 428 | 4.28
" |Range] To "X X X X 551-] 5.51 5.87 | 5.87
o wis » ]]-ix X X X X X 8.04 | 5.27
Se 1 . | From||: ":x x X X X s x 428 | 4.28
: Rangel To || ~“x X x ] % x | x. || -587:] 587
‘wfs . 5.59 | 6.29 6.25'| 6.62 2.66:| 2.85 328 .| 340
TDS . - From|| 4.65 465 || 4.77) 4.77 3.93:| 3.93 || 4.27 4.27

Range| "To ||.6.25 | 6.25 || 639.]1:639 || 548 | 548.|] 5.86 5.86
s wfs. 549 .1 545 || 6.85:] 5.86 3.21 .} 3.35 3.65 3.81
. 780, . ' | From|| 4.65].4.65 || 4.77 .1.477 || 3.96 | 3.96 || 4.28 4.28
" - " |Range| To 6.25 | 6.25-(] -6.39-] 6.39 5.51 5.51 5.87 | 587"

L Coiwls T 3.88 | 3.52 |} 642-112.04'|] 2.84 2.87 |l 5.57 4.48
a From|| 4.46 446 | 4.59 4.59 {I 340 3.40 3.96 3.96

Range] To 6.05 6.05 6.18 6.18 4.80 4.80 5.51 5.51

Notes:

1. The x symbo! indicates test not applicable.
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Table A-5 Geary's Test Results

Lower Chinle

Upper Chinle }; Middle Chinle . .
I\g)n-l\ﬁ)dng Non-Mixing [|° Non-Mixing Chmgol:lfm ng
. Zone Zone Zone ]
Slaflglaf&]ayf&]a
U-nat Test Statistic - X X X X 2.14.] 055 || 291 | 0.t6 |
- - Table Valug - X "X T X - X 1.65 | 1.65 || 165 | 1.65 |
Se Test Statistic X X - x x x| x || -0.49 | -0.96 ]
Table Value - X x X X X X 1.65 1.65
DS Test Statistic -]| . x X X X . 432 | 3.57 2.20 270
) - -~ Table Value X X X x--|]=1.65 | 1.65 1.65 1.65 |
50, Test Statistic |[  x x [ x x-_|[-354 ] 2.66 J[ 1.76 | 1.7 |
Table Value X X X X 165 | 1.65 1.65 1.€5
cl Test Statistic 1.27 { 6.23 341 | -1.71 }|- 0.79° | 1.02 -0.35 | 032
Table Value 1.65 1.65 1.65 1.65 1.65 1.65 1.65 165 |
Notes:
1. The x symbol indicates test not applicable.
Table A-6  CoefTicient of Skewness Test Results
U i i i . .
e i | Ot | o O T e
Zone Zone Zone Zone
_a 5| g ]
I AR R
U-nat Test Statistic x X X x 0.198.] -3.942 |} 3.984 | -1.1%4
Table Value X X X X 2576| 2576 || 2576 | 2.5i6
Se Test Statistic . || .. x X X X X .| x 6.197 | -1.7Y6 |
- Table Value ) ox% X x X X 2576 | 2576
TDS Test Statistic {|. 0.53 | 0.08 -0.22 | -0.98. ]| 1.781 | 0.840 2119 | 0.449
Table Value |[|-1tolf-Ttol{j-1tol]-1tol]] 2576 | 2576 || 2.576 | 2576
S0, Test Statistic. 0.09 | -0.31 0.33 | -045 1876 | 0.050 || 2.117 | 0.437 |
Table Value |} -1tol]-1tol}|-1tol|-1tol]] 2576 } 2.576 }| 2.576 2.575_J
cl Test Statistic |[ 122 [ 037 |[ 275 [ 029 [ x [ x |[ 0198 | 0997 ]
Table Value ||-1tol}-1tol|f 2.58 | 2.58 P X 2.576 | 2575 |
Notes:

1. The x symbol indicates test not applicable.
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Table A-7 Shapiro-Wilk (n < 50) and Shapiro-Francia (n >50) Test liés_ults

H

-Middle Chinle

-Lower Cﬁinle

Upper Chinle - g
. . 5 . Chinle Mixin
Non-Mixing Non-Mixing Non-Mixing _ Zo]r:)le 5

Zone - © Zone Zone . _
g Tl | = 5
s 3 |l B =% | -
gla| &5 &5l s
U-nat Test Statistic X X X % 0.980-| :0.870 || 0.825 | 1.974
Table Value b4 b X ' X 0.963 0.963 0.975 0.975
Se Test Statistic X. X X x I x X 0.578 | 1.896
- Table Value X Cx X f X ' X Loxt 0.962 | 0.962
TDS Test Statistic 0.937 0.944 0.979:.{ 0.943 0.823 | 0.891 0.926 0.962
. Table Value 0.985 0.985 0985 | 0.985 0.962 | 0962 ] 0.975 0.975
SO Test Statistic 0.989 0.984 0.950 0.961 0.886 { 0943 || 0.946 0.978
4 Table Value 0.985 | - 0.985 0.985.] 0.985 0.962 | 0962 |] 0.975 { 0.975
a .. Test Statistic 0.804 0.896 0.925.] 0.387 || 0.696 | 0.838 0977 0.980
- Table Value 0.985 0.985 0.985.] 0.985 0924 | 0.924 0.962 | 0.962
Notes: St T S
1. The x symbol indicates test not appliénblc.
Table A-8  Filliben's Statistic Test Results : -+ /-
Upper Chfnl.e;‘. Middle (.:h-mle ;nwgr Chfnle Chinle Mixing
Non-Mixing - {| - Non-Mixing Non-Mixing S
. . . Zone
Zone . Zone - . Zone :
- g 8 . - 8
8o ! =) B .-l &
_ Elsl &8sl & s
U-nat -Test Statistic X - X! X x 0.988 0.928 . 0.907 0.928
Table Value X . "X X X 0.981 | 0.981 }| 0.986 | -0.986
“Test Statistic x| X X X x |  x 0.911 0.974
Se - ,
Table Value xi |h x X X P CX - 0.981 | 0.981
Test Statistic x' | x . X X 0.903°| 0940 || 0.960 | :0.978
TDS - '
: Table Value - X X X X 0.981:} 0981 ]|  0.986 | 0.986
Test Statistic - X . x o bemxe o a]cox L]l 0.938 |- 0.968 0.971 | 0.987
SO, -
Table Value . X . X X X 0.981 0.981 0.986 0.981
al Test Statistic” X 1 x| X % || 0.843.} 0.928 0.990 0.990
- Table Value x. |5 x X x |} 0962 | 0.962 0.981 | 0.981
Notes: SRR ' S T

1. The x symbol indicates test not applicable.
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Table A-9 Cumulative Test Results for Upper Chinle Non-Mixing Zone

U-nat Selenium Molybdenum TDS SO, NO; Cl Vanadium Th-230 Total Radium
2lal 8l 2 5 | Slall&lalls s &

\4Priori Ratio - |{Pass| x |[Pass| « | Passl le&ssLx |LPass| x lLPassI xJLassLx ILassl x IlPassl >ﬂ[l’assLx |
{Percentage of Non-Detects || Fail || Fail- J|  Fail * |l Pass || Pass - Il Fail M| Pass || cFait - W cFeit I Fat |
|Coetficient of Variation .- || x| x| ]l TRPTR o< 0 o« )« ]

x
X
x

|Studentized Range Test M Mo x ol x  NrFlraal{rr] el -« |Fa|raff x ff . J| x ]
|Geary’s Test Al < L x llsecnoted. || seenoted f| - x [ TRIFan]] o« [ x| x ]
[ Coefficient of Skewness i x I x W x Wrrlorl{relrrll % Hralmrll « [ «x I x |
IghapkaﬂkorSMpWchblr x " X |L X ” Faill Fai" TF I Fail " X " Faill Fail |r X ” X " x l
Filliben's Statistic | X J[ X IL X JI Secnotei.Jl See note 3. ” X " Sec note 3. " X AJI X " X —I
Histograms | L x I x W x Nrlraaftr{rall « Jlralrall  « J| x [ x |
[Probability Plots I« I x  lrait|Faitlf Ted el x [ Fat]raal] x || x |l |
[Dataset Chosen | ll'ﬂ | Lo | ~|| 0 | 'JI o | || ] Jfof Jl‘ [offof 7rﬂ~| II 0 | |
Notes:

1. A priori and Percentage of Non-detects tests nmapassor fail based upon thmmnooxpcmcuuge Apass indicates datasct can be forwarded to nmstcpofdxstnbunoml analyses testing. A failure t‘ortthcmcm Non-
detocts test indicates the dataset i is nonparametric.

2. The x symbol indicates test not apphcablc
3. Test not performed due to DataQUEST population limit.
4. TF indicates not enough evidence o fail the datasct and further testing is wasranted.

5. The Dataset Chosen’ row indicates whether the regular or log-transformed dataset has been chosen to perform the Upper Tolerance Limit testing on. The choice of datasct is based on which dataset is most near
normally distributed, which is decided upon review of distibutional analyses results.

Statistica) F-«luation of Chinle Aquifer Quality at the Homestake Sitc Near Graats, NM - October, 2003 Rie ( A5




C.

Table A-10 Cumulative Test Results for Middle Chinle Non-Mixing Zone

C.

)

U-nat Selenfum Molybdenum DS 50, NO, cl Vansdium Th-230 Total Radium
TMEABAERBRABRERERERE
L BlalBlallBla]d & glsj g g Slslld] s
|4 Priori Ratio |[Pass| x || Pass| ﬂ[Passl —II Pass | ﬂl&syx [l Pass{ x || Passb IPassI_jﬁ’assl x_|{Pass| x |
[Percentage of Non-Detects || Fail || Fail || Fail | Pass || Pass || _Fail 7[ Pass || Fail || Fail || Fal |
|Coefhicientof Variation . .|| x|l - x [ x  JTE|TF{{TFTR|[ x- Jre]Tr|l x [~ x "l x |
|Studentized Range Test L x J_x W x Jl7F{ratllFait]l TFJ{ x JlFatf{ratl] » N x M x|
,lgeary'sTest‘ _"_ X ” Cx Ir - % jl Secnote?." Secnote3.]L X "Faxll Fail"‘,...f X —" X " - X I
hLocﬂicicntofSkewncss JL X ” X ]I X " TFI TF]ILF—I TF " X " lel TF“ X “ -X ';-" X I
I_haplro-lekorShapuo-FranmaJL fx " x “ X 1[~Fa£j’l’ail II Failﬁ-'ml;" X “ FalllFalﬂl X . |r xJ' x- |
. |Filliben's Statistic oox ol x ol X "genotei" Seenbtej._" % ,,I[geen'otel‘" x M x| x |
Histograms - > ' o T T x et ran ]| Fat{ra ]l x  Jrrfrall  x ol x )] x |
[Probability Plots - QW x T x  Jrrlar)lralraafl « Jrafrall « J] x| |
[Dataset Chosen JLU | || 0| '1| 0 | jﬁ l 'ILTU Lol jlol Jo l_jl 0 | I UT |

LA pnon iand Pcmcnmgc of Non-detects msts exther pass or fad bascd upon thcxr ratio or pcnxnmge A pass mdlcates damet ean bc fomardcd to nex‘t stcp of dxstnbuuonal andyses tcsung A fm!urc for the Perccnt N’on
detects test indicates the damsd is nonparametric.

2. Thex symbol mdxcates tes! not applwable. o
3. Tcn not performed due to DataQUEST populauon lum!. )
4, ‘I'F md:cates not enough evidence to fail the dataset and further testing is warmanted.

5. The Datasct Chosen' row indicates whether the regular or log-transformed dataset has been chosen to perform the Upper Tolerance Limit testing on. The choice of datasct is baScd on whxch datasetis mostnear
normally distributed, which is decided upon review of distibutional analyses results. .
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Table A-11 Cumulative Test Results for Lower Chinle Non-Mixing Zone

U-nat Selenium Molybdenum DS SO, NO, ct Yansdium Th-230 Total Radium
E] F 5 5 .30 g1 ] (2] 3 5
B : | : -
siall&lsl|&]s & S lall&|s5 2143

|4 Prioni Ratio |[Pass| x JIPassrﬂfPasd leLas?I x llesI_jl PassLx {Pass| x [{Pass| x || Pass| ﬂIPassl x_|
[Pcrcentzi;zeofNon-Dcwcts' " Pass ”7 Fail —" Fail “ Pass IL Pass jl Fail " Pass ]LFM‘I[-rml j[ Fail _I

[ Cocfiicient of Variation M=]r ][ x W x. [mr]mw ]| x raal=ll < [ x [ x |
[Studentized Range Test [ Fait [Fait[[ x| x| Fait]Fait|| Fait{ Fait}] x  J{ratfran]] « Jf  x J
|Geary's Test Rl el x [ xRl raf{ralrall: o« Jre]ae]l « J© x J|
[Coefficient of Skewness Wrelratll « I x Nmrlmrfloeloell <« )| x 1. x ' x I«

[Shapiro-Wilk or Shapiro-Francia || TF | Fail || Ii

Filliben's Statistic" [t lral] x ||

|| Fail | Fail || Fait | Fait || x| Fail | Fail |f
|l Fait | Fail || Fail | Fail ||| x || Fail | Fail ]|

x
x

x

x

|

x

i
i
al
e L« ]
|
-]
x|
I

Hitopmms [Ralrall x Il x e[ va|raa[Fa]] x o leal x I« | < .|
[Probability Plots° Wrait[Faitf|° x | x M Fait| et Fait | Fait)| x  Ywat{rmat{l’ x [ x |}
lDatasctChoscn , Jtoi ol ol 1I o Il ‘| o Lo | l UJLﬂ ]ﬁl | o l

1. ApnonmdPa-ccnmgcofNon-dcwctamxsnﬂmpauorfaﬂbaseduponmmnnoorpcmmlage ApassmdmmdausctcanbcforwudodlonmSwpofdxsmbunomlamlymusnng Amlu:efordwpcxcthon
dctccutcstmdmlslhcdamsctxsnonpmmcm . .

2. The x symbol indicates test not applicable.
3. Testnot performed due to DataQUEST population limit.
4. TF indicatcs not enough evidence to fail the dataset and funher testing is warranted.

5. The Dataset Chosen’ row indicates whether the regular or log-transformed dataset has been chosen to pesform the Upper Tolerance Limit testing on. The choice of datasct is based on which dataset is most ncar
normally distributed, which is decided upon review of distibutional malyscs results.
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Table A-12 Cumulative Test Results for Chinle Mixing Zone

U-pat Selenium Molybdenum DS SO, NO, cl Vanadium Th230 Total Radium
L EL L BLEL R
. . \ ?ﬂ OO 50 . 30
- _ g’ s Bls [ B]s &l Blsll&lsl2ls P
|4 Priori Ratio * .+~ |[Pass| x. ||Pass| x || Passl x |LassT —"_assl X ]ﬁ’asb "_Pass| X "_—I X - " Pass| x. |Lag| x |

lPefceniﬁgcofNon-Dciects. " Pass 1r Pass " Fail IL Pass jl Pass lLF&ll " Pass "_l‘all “_ Fail "_ Fail J

|Coctricient of Variation .+ - |[TF [ TR |[Fait[ TR ]| » . Jlor]ar]lmelmrfl - « rrlorfl - fl  x [ x|
 [Studentized Range Test. ' |[ Fail | Fait || Fait | TF ][ -~ %  |[Fait | Fail || Fait | Fait | - x ~ JFat| T ] ~x W x J[ x|
 |Geary's Test - . WraltRlrEl F]] x| Fait] Fait|| Fait| Fat]]  x - TElITE o« W < [ x|
Nfcoetrcient of Skewness .. . |[Fait | TF |[Fait | TF]] x  WarlTrllTe] el x NTelTr]l . x I x J[ x |
[Shapiro-Wilk or Shapiro-Francia || Fait [-TF: || Fail | TF || -~ x - [{ Fait] Fat[[Fait [-TE ||- - % |TrITr - x| x- ol x|
 [Filiben's Statistic *© || Fait | Fait | Fait [ Fait]] x| Fait] Fait|[Fait | TF || © x TRl TP x- Jl x L x|
Histogramsii. . . || Fail | Fail || Fail | Fait]]  x || Fait[ Fail || Fait | Fat ]| -. x || Fail]Fail || “x - || - x| x|
[Probability Plots -~ |[Fait | TF |[Fat [ TR ][ x| Fait] it || Fait[ Pt} x W Fait{mai)] o« [ _x ' J[ x|

|

[Dataset Chosen " II' IDIFIUIIUI II TUII'—'IﬂlfUI-:II Iﬂl|_ﬂ| lﬁl-lfﬂl

) l ‘A priori #nd Percentage of Non-dctcm tests enherpass or faﬂ based upon their ratio or perccmage A pass mdxeata dataset can be forwarded to next step of distributional annlyses tesnng A fuilure for the Pcrcent Non-
detects tcst indicates the dataset is nonparamcmc

2. 'I'he x symbol indicates test not apphcable
3. Test not pcrformod dueto DataQU'EST population Kmit.
4, TF indicates not enough evidence to fail the datsset and further testing is warranted.

5. The Dataset Chosen' row indicates whether the regular or log-transformed dataset has been chosen to perform the Upper Tolerance Limit tcsung on. The choice of dataset i is based on which dataset is most near
normally distributed, which is decided upon review of distibutional analyses results.
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Table A-13 OQutliers and Zero Values Removed frqm Datasets

Constituent —IrWell " Sample Date”—

Reason Removed
Th-230 931 |I 09/18/1989 Reported value of zero
_ Th-230 934 || 09/18/1989 Reported value of zero
%‘Z}fﬁ;‘:’g" Th-230 cw3 || oor15/1989 : Reggrfe'd valug of zero
Zone Th-230 CW3 || 11/29/1989 Reported value of zero
Total Radium || CW3 || 02/02/1994 || Failed A Priori Test (Ra-228)
Total Radium || CW3 || 08/07/1990 || Reported value of zero (Ra-226)|
NO, ACW|[ 07/09/1986 || Failed T, Statistic Test |
NO; Acw || 123171986 Failed T, Statistic Test
NO, wcw || 07/18/1984 Failed T, Statistic Test
NO, WCW{| 11/01/1984 Failed T, Statistic Test
NO, ACW || 11/02/1984 Failed T, Statistic Test
NO, ACW || 0572011986 Failed T, Statistic Test
NO, ACW || 03/19/1986 Failed T, Statistic Test
NO; cw2 || 10/13/1986. Failed T, Statistic Test
NO, cwz || 010871987 Failed T, Statistic Test
NO, cw2 ||. 06/15/1984 Failed T, Statistic Test
TDS WCW || 07/07/1980 Failed T, Statistic Test
Middle DS CW2 || 11/04/1996: || __ Failed T, Statistic Test
ﬁlh:l;l; o cl ACW |[ 07/09/1986 Failed T, Statistic Test
cl cwa2s|| 112171995 Failed T, Statistic Test
cl Ccw28|| 04/13/1995: Failed T, Statistic Test
cl cw2s|| 04/05/1995 Failed T, Statistic Test
Th-230 930 || 09/15/1989 Reported value of zero
“Th-230 WCW|| 10/20/1989 Reported value of zero
Th-230 Cw2 || 12/01/1989 Reported value of zero
Th230  |{ ACW || 12/19/1989 Reported value of zero
Th-230 cw2 || 08/07/1990 || .~ Reported value of zero
Total Radium {| ACW {{ 12/19/1989 {| Reported value of zero (Ra-228)
Total Radium || ACW || 12/19/1989 || Reported value of zero (Ra-228)
Total Radium || CW2 || 2/3//1995 || Failed 4 Priori Test (Ra-226)
. { Mo  |lcwasl| 0501998 || Faited 4 Priori Test |
Iﬁ;‘;";&":{g" "TDS  ||cwae|[ 1171971997 || Failed 4 Priori Test
Zone TDS CW32(| 06/02/1999 Failed T, Statistic Test
I se  |lcw3z|l 091311995 )| Failed 4 Priori Test |
chinle || TDS  |[cw3s|| 06/01/1999 || Failed T, Statistic Test |
Mixing Zone || cl  |[wras|| 11/28/1995 || Failed T, Statistic Test |
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Appendix B

Histograms and Probability Plots
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Figure B-1 Upper Chinle Non-Mixing Zone - TDS (Regular)
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Figure B-2 Upper Chinle Non-Mixing Zone - TDS (Ln)
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Figure B-3 Upper Chinle Non-Mixing Zone - TDS (Regular)
Probability Plot
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Figure B-4 Upper Chinle Non-Mixing Zone - TDS (Ln)
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Figure B-§ Upper Chinle Non-Mixing Zone - SO4 (Regular) Histogram
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Figuré B-7 Upper Chinle Non-Mixing ione - SO4 (Regular)
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Figure B-8 Upper Chinle Non-Mixing Zone - SO4 (Ln)
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Figure B-9 Upper Chinle Non-Mixing Zone - C1 (Regular)
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Figure B-11 Upper Chinle Non-Mixing Zone - Cl (Regular)
Probability Plot
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Figure B-12 Upper Chinle Non-Mixing Zone - C1(Ln)
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. Histogram

.

_ Figure B-13 Middle Chinle Non-Mixing Zone - TDS (Regular)
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Figure B-15 Middle Chinle Non-Mixing Zone - TDS (Regular)
Prabability Plot
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Figure B-16 Middle Chinle Non-Mixing Zone - TDS (Ln)
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Figure B-17 Middle Chinle Non-Mixing Zone - SO4 (Regular)
' ’ Histogram
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Figure B-19 Middle Chinle Non-Mixing Zone - SO4 (Regular)
Probability Plot
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Figure B-20 Middle Chinle Non-Mixing Zone - SO4 (Ln)
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Figure B-21 Middle Chinle Non-Mixing Zone - NO3 (Regular)
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Figure B-23 Middle Chinle Non-Mixing Zone - NO3 (Regular)
Probability Plot
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Figure B-25 Middle Chinle Non-Mixing Zone - Cl (Regular)
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Figure B-27 Middle Chinle Non-Mixing Zone - CI (Regular)
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Figure B-31 Lower Chinle Non-Mixing Zone - U-nat (Regular)
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Figure B-33 . Lower Chinle Non-Mixing Zone - TDS (Regular)
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Figure B-35 Lower Chinle Non-Mixing Zone - TDS (Regular)
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Figure B-37 Lower Chinle Non-Mixing Zone - SO4 (Regular)
D - Histogram
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Figure B-39 Lower Chinle Non-Mixing Zone - SO4 (Regular)
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Figure B-41 Lower Chinle Non-Mixing Zone - Cl (Regular)
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Figure B-43 Lower Chinle Non-Mixing Zone - Cl (Regular)
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Figure B4S Chinle Mixing Zone - U-nat (Regular)
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Figure B47 Chinle Mixing Zone - U-nat (Normal)
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Figure B49 Chinle Mixing Zone - Se (Regular)
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Figure B-51 Chinle Mixing Zone - Se (Normal)
Probability Plot
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Figure B-53  Chinle Mixing Zone -TDS (Regular)
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Figure B-55 Chinle Mixing Zone - TDS (Normal)

Probability Plot
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Figure B-57 Chinle Mizing Zone -S04 (Regular)
Histogram
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Figure B-59 Chinle Mixing Zone - SO4 (Normal)
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Sample Point
Name

0931

Date

3/26/1982
3/26/1982
312611982
7/2811982
7128/1982
712811982
1/10/1983
1/10/1983
1/10/1983
8/30/1983
1/10/1984
1/10/1984
1/10/1984
712411984
712411984
712411984
712411984
7/24/1984
111811885
1/18/1985
1/18/1985
711911985
71191985
7/19/1985
7/19/1985
1113/1986
1/13/1586
1/13/1986
7/2311986

Lab

HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS.
Ca THROUGH ION_BAL

Ca
(mgll)

Mg
(mgli)

K
(mgll)

Na
(mgfl)

HCO3 co3 Cl S04 TDS Cond{calc.) lon_B
(mgll) (mg/l) {mgll) (mgll) (mgfl) {pmhos/cm) (ratTo)

- - - — - 3056 -
- - - - - 3197 -

— - - - —_ 3140 -
€.00 44.0 496 640 1920 3037 -
378 0 397 712 2160 2895 —
— — - - — 3102 -
- - - - -~ 3028 -
- - 489 625 1710 3028 -
- - - - - 2259 -
- - - - - 2174 —_
- 2115 —
- - - - - 2468 -
371 0 418 735 2130 2468 0.990
- 2911 -
- - - - - 2980 -
— — 525 651 1280 3053 -
- - - — - 2900 —
- 2943 —
- 2947 —
73.0 10.00 475 677 1530 2947 0.990
— 3046 —
- - - - - 3149 —
- — 390 693 1410 3164 —
382 <0.0010 390 722 2090 3143 0.983




Sample Point
Name

0931

e

~.

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

Date LaB

112911987 HMC
12911987 HMC
1/29/1887 HMC
712211987 HMC
7/22/1987 HMC
2/10/1988 HMC
2/10/1988 HMC
7/28/1988 HMC
712811988 HMC
1/18/1989 HMC
9/18/1989 HMC
71311990 - HMC
71311990 . HMC
7311990 HMC
8/20/1991 HMC
8/20/1991 HMC
8/20/1991 HMC
8/12/1992 HMC
8/12/1992 HMC
8/12/1992 HMC
3/411993 HMC
9/1/1993 ENER
3/28/1994 ENER
8/1711994 ENER
6/1411995 ENER
6/14/1995 HMC
8/16/1995 ENER
713111996 ENER
411411997 ENER

Ca

Ca THROUGH ION_BAL

Na-

cr

S04

TDS

Cond{calc.)

Mg K HCO3 co3 lon_B
{mg) (mafh) (mg) (malh) (mgh) (mgl) (mgh) {mgf) {mgll) (rmhos/cm) (ratio)
- - - - - - - - - 2880 -
- - - - —_ - - - - 2876 —
- - - — - - 426 699 1610 2908 -
- — - - - - - - - 2600 -
220 1.000 2.00 677 383 <10.00 355 765 1460 3101 0.940
- - - — - - - - - 2713 -
- - - — - - 369 737 1760 3065 -
- — - - — - - — - 2587 —
21.0 1.000 2.00 580 66.0 28.0 390 686 1770 26.0 0.970
— — — - - - 277 724 1990 3092 —
22,0 4.00 2.00 703 370 35.0 262 779 1870 3130 1.04
— - - — - - - - e ' 3335 -
— - - —— — A, — -se a—— 3104 —-—
220 1.000 2.00 754 410 6.00 312 704 2140 3104 142
- — - - - - - - 2913 -
- - - — - - - - — 3068 -
17.0 2.00 1.000 673 405 <0.100 217 723 1960 3032 1.03
- - - - - - - - - 2599 C—
- - - - — - - - - 2826 -
37.0 1.000 2.00 633 an 120 277 751 1950 3031 0.986
33.0 2.00 2.00 637 406 <0.100 284 737 1990 - 2887 0.985
8.00 1.30 <0.100 676 369 7.70 329 622 1905 *2935 1.05
8.20 1.10 0.400 669 370 <0.100 333 657 1893 * 2870 1.02
8.90 1.10 <0.100 668 392 6.70 304 706 1874 *2938 0.989
9.00 1.40 1.000 617 402 560 313 646 1867 — 0.944
- - — - - - - - - 3113 -
12.0 1.50 1.10 695 .. 408 <0.100 397 704 1932 *3173 0.953
9.10 1.40 1.000 614 397 530 252 709 1815 * 2956 0.956
3.50 <1.000 <1.000 552 221 36.8 626 1550 *2714 0.991

* Signifies Specific Conductivity from HMC




Sample Point
Name

0931

0934

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

Date Lab

9311997 ENER
4/1/1988 ENER
4/1/1998 ENER
9/16/1898 ENER
4/20/1999 ENER
9/14/1899 ENER
4/672000 ENER
4/6/2000 ENER
8/30/2000 ENER
8/30/2000 ENER

22511982 HMC
9/18/1989 HMC
7/3/1890 HMC
7/3/1990 HMC
8/19/1981 HMC
8/19/1991 HMC
8/12/1992 HMC
811211982 HMC
8/12/1992 HMC
3/4/1893 HMC
8/31/1993 ENER
3/28/1994 ENER
8/17/1994 ENER
8/17/1995 ENER
773171996 ENER
4/14/1937 ENER
9/3/1997 ENER
41111998 ENER
912411998 ENER

Ca THROUGH ION_BAL

Ca Mg K Na HCOo3 co3 cl S04 TDS Cond(calc.) lon_B
{mgl) {mg/i) {mgll) {mgll) {mgll) {mg/i) (myll) (mgll) {mg/) (umhos/cm) (ratio)

3.30 < 1.000 <1.000 503 177 16.9 244 619 1530 * 2523 0.954

# 3.00 #<1.000 # < 1.000 # 483 # 153 # 9.10 # 238 # 608 # 1420 *# 2365 # 0.959
3.00 <1.000 < 1.000 473 151 9.40 251 615 1410 * 2365 0919
2.80 <1.000 <1.000 432 140 4.00 223 540 1370 * 2178 0.954
2.90 < 1.000 < 1.000 439 128 10.0 21 554 1340 * 2815 0.972
360 < 1.000 3.90 454 253 < 1.000 220 535 1340 * 2698 0.934
— 1.10 1.30 —_ 389 < 1.000 132 71 1750 * 3133 —
7.80 # 1.000 # 1.80 559 # 397 #<1.000 # 150 # 708 # 1720 — 0.973
280 <1.000 <1.000 438 164 10.00 144 571 1410 * 2712 1.02

# 2.80 #<1.000 #<1.000 # 437 # 172 # 6.00 # 145 # 574 # 1410 —_ # 1.01
51.0 6.00 - 620 401 < 10.00 241 768 1910 —_ —_
220 2.00 1.000 633 399 30.0 156 786 1710 2686 1.02
— — — — —_ —_ - - - 2587 -—
220 1.000 2.00 616 415 7.00 170 732 1840 2587 1.04
17.0 1.000 1.000 617 418 <0.100 163 748 1790 2586 1.03
—_ - - - —_ —_ - - —_ 2587 -

— — —_ — — - — —_ - 2568 —_

—_ — —-— —_— —_ — - —_— - 2611 -

53.0 1.000 1.000 560 379 12.0 156 774 1760 2617 1.000
29.0 2.00 2,00 583 406 <0.100 163 821 1830 2525 0.953
8.00 1.000 <0.100 611 3rs 5.60 163 678 1777 2497 1.08
7.10 0.900 0.300 577 412 <0.100 194 654 1676 * 2523 0.988
7.80 0.900 <0.100 572 397 5.60 161 662 1549 * 2556 1.01
7.80 1.000 1.000 571 422 <0.100 176 727 1589 * 2618 0.938
7.10 1.10 < 1.000 567 402 4.80 163 708 1678 * 2707 0.965
7.30 1.000 1.000 573 385 6.30 131 727 1650 * 2779 © 1.00
7.70 1.10 1.000 567 392 9.60 149 733 1720 * 2776 0.960
8.00 1.000 1.000 557 380 520 148 A0 1880. * 2328 008
6.80 < 1.000 < 1,000 529 386 6.60 125 696 1700 * 2405 0.955

# Signifies Quality Control Sample
* Signifies Specific Conductivity from HMC
C-3

(




Sample Point

Name

0934

ACW

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)
Ca THROUGH ION_BAL

Date Lab

4120/1999 ENER
9/14/1999 ENER
4/6/2000 ENER
8/30/2000 ENER
712512001 ENER
2/26/2002 ENER
7/2212002 ENER
412812003 ENER
7712003 ENER
12711979 UNK
12/2/1980 HMC
8/18/1981 HMC
10/8/1981 HMC
11/19/1981 HMC
21111982 HMC
2/15/1982 HMC
31211982 HMC
5/21/1982 HMC
11/16/1982 HMC
1111611982 HMC
11/16/1982 HMC
11/16/1982 HMC
21411983 HMC
2/14/1983 HMC
4/15/1983 HMC
6/27/1983 HMC
6/27/1983 HMC
612711983 EID
8/31/1983 HMC

¢

Cond(cafc.)

Ca Mg K Na HCO3 co3 cl . S04 TDS lon_B
(mgh) (mg/) (mgn) (mgfl) (mafl) (mgfl) (mall). (mgah) (man) (pmhos/cm)  (ratio)
6.60 1.000 1.000 543 380 121 17 705 1660 3113 0.978
6.50 <1.000 <1.000 563 395 <1.000 825 730 1590 * 2901 1.04
6.70 <1.000 1.30 519 392 <1.000 83.3 700 1610 2935 0.985
5.50 <1.000 1.07 493 394 5.30 774 645 1580 *2925 0.982
- - - — - - - 620 1560 *2002 -
- - - - - - - 629 1830 * 3407 -
25.9 - - - - - - 691 1780 *3037 -
11.7 - - — - - - 635 1880 *3518 -
123 1.0 130 623 619 7.50 220 632 1930 + 2850 0.938
- - 1.37 472 295 - 41.8 759 - - -
- - - 490 a3 - - + 799 o= 1619 -
- - - 450 358 - - 929 1470 - -
- - - 310 348 - 30.0 704 1490 - -
- - - 530 342 - 43.0 787 1500 - -
- - - 470 285 - 41.0 866 1490 - -
- - — 485 307 - 50.0 844 1520 - -
- - - 495 303 - 50.0 797 1470 - -
27.0 13.0 16.0 458 359 8.00 57.0 752 1420 1514 0.970
— - - - - - - - - 1996 -
- - - - - - - - - 1992 —-
- - - - - - - - - 1677 -
— - - - - - 43.0 691 1430 1992 -
- - - - - - - - — 1997 -
- - - - - - 35.0 746 1490 1900 -
25.0 3.00 2,00 484 323 0 43.0 750 1460 1971 1.02
- - - - - - — - - 1784 -
- - - - - - .- - e 1766 -
9.60 0 156 456 340 11.8 34.9 730 * 1410 *1792 *0.990
- - - - 746 1370 1956 -

- - 28,0

* Signifies Specific Conductivity from HMC




Sample Point
Name

ACW

Date

12/19/1983
12/19/1983
12/19/1983
12/19/1983
1111984
11111984
11111984
7119/1984
711911984
7119/1984
111211984
11/2/1984
11721984
3/19/1986
3/19/1986
3/19/1986
3/19/1986
5/20/1986
5/20/1986
5/20/1986
7/9/1986
1213111986
12/31/1986
12/31/1986
12/19/1989
6/26/1990
6/27/1991
12/10/1992
12101992

TABLE C-1, WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)
Ca THROUGH ION_BAL

Ca Mg K

Na HCO3 co3 Cl S04 TDS Cond(calc.) lon_B

Lab (mgll) (mgll) {mghl) {mg/l) {mall) (mgll) {mgll) {mgll) {mgft) (pmhos/cm) (ratio)

HMC —_ - — - — - — — - 2057 -
HMC -— - — —_ - — — —_ — 2090 —_
HMC - —_ —_ - — — —_ - —_— 2099 -
HMC — - — - — - 430 748 1370 2078 —_
HMC - — — — - — - - —_ 2046 —
HMC - —_ — - - —_ —_ - - 2070 —
HMC - - —_— —_ - — 28.0 759 1470 2044 -
HMC - - - - - —_— - — —_— 1672 —
HMC - - — — - — —_ - —_ 1640 —_
HMC - — — —_ - - 350 814 1220 1668 -
HMC — - - — - — - - — 1874 -
HMC - - - - - — — —_ - 1986 —
HMC - - - - -— - 28.0 688 1440 1874 -
HMC - - - —_ - - - —_ - 1133 -_—
HMC — — — —_— - — - - - 10.00 -—
HMC - - - - - - - — - 1038 —_
HMC — - — —_ - - 35.0 374 560 1038 -
HMC - - - —_ - - - — - 1087 —_
HMC — — - - - - - — - 1101 —_
HMC 205 19.0 4.00 570 346 <10.00 37.0 330 740 1020. 1.03
HMC —_ — —_ - — —_ 99.0 334 820 1293 -
HMC — — — - — — - — - 1124 -
HMC - — - - —_ - - — - 1064 -
HMC — —_ - — — — 35.0 335 720 1064 —_
HMC 220 1.000 1.000 437 279 29.0 43.0 667 1240 1986 0.979
HMC 19.0 4.00 1.000 473 334 20.0 35.0 667 1400 1993 1.04
HMC 7.0 1.000 1.000 430 325 <0.100 35.0 640 1570 1939 1.03
HMC - —_ —_ - -— - - - - 1880 -
nAmc — - - - —_— —_ - —_ - 2068 —
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Sample Point

Name

ACW

cwi1

Ccw2

Date

1211011992
71121994
711211994

112111982
1/28/1982
3/9/1994
212612002
8/21/2002
41232003
711072003

1122/1982

2/2/1982
711511982
1/20/1983
4/14/1983
4/14/1983
4/14/1983

41141983

6/27/1983
6/27/1983
9/12/1983
9/12/1983
9/12/1983
10/26/1983
10/26/1983
10/26/1983
1/5/1984
11511984

C

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

Lab

HMC
ENER
ENER

.HMC

HMC
ENER
ENER
ENER
ENER
ENER

HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
EID
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC

Ca

K

Ca THROUGH ION_BAL

NaA

S04

TDS -

Mg Hco3 co3 cl Cond(calc)  lon_B
(mgfl) (mgn) (mafl) (mgh) (mgfl) (mg/1) (mg/m) {mal) {mall) (nmhos/cm) (ratio)
16.0 4.00 1.000 453 196 37.0 50.0 692 1470 2068 1.03
3.40 0.600 0.200 448 302 9.10 340 643 . 1173 * 1865 1.01
3.30 0.600 0.100 445 304 8.20 1333 640 1172 * 1865 1.00
- - - 590 285 - 30.0 1039 1780 - -
- - - 550 309 - 35.0 903 1600 - -
7.80 1.10 0.400 437 292 430 363 724 1326 * 2020 0.927
- - - - - - - 552 1240 * 2327 -
—_ - - - - - - 616 1320 2448 -
- - - - - - - 597 1320 *2514 -
7.50 1.10 1.30 478 354 470 454 632 1350 * 2030 1.04
- - - 590 325 - 60.0 1141 1970 - -
51.0 2.00 25.0 525 ar4 <0.0100 50.0 847 1670 - 1.04
128 - 13.0 415 318 10.00 21.0 607 1210 1723 -
- —_ - - - - 35.0 492 1150 [ —
- - - — - - - - - 1892 -
- - - - - - - - - 1745 -
— - - - - - - - - 1621 -
- — - - - - 50.0 549 1180 1640 -
4.40 0 0.780 354 298 154 39.4 464 992 - 0.970
21.0 2.00 2,00 330 329 6.00 27.0 441 1100 1457 1.01
- - - — - - - - - 1665 -
- - - — - - - - - 1694 -
31.0 2,00 2.00 363 300 12.0 350 560 1090 1694 0.980
- — - - - - - - - 1035 -
—_ - - - - - - - - 997 -
- - - - —_ - 35.0 593 1160 1009 -
— - - - - - - - - 2126 —
—_ - - - - - - - - 1979 -

* Signifies Specific Conductivity from HMC




Sample Point

Name Date

CcwW2 11511984
4/4/1984
4/4/1984
4/4/1984

6/15/1984

10/12/1984

10/12/1984

10/12/1984

1/16/1985
1/16/1985
1/16/1985
4/10/1985
4/10/1985
4/10/1985
7/22)1985
712211985
712211985
7/22/1985
10/3/1985
10/3/1985
10/3/1985

1/911986

4/8/1986

4/8/1986

4/8/1986
7/15/1986

10/13/1986
1/8/1987
4191198/

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)
Ca THROUGH ION_BAL

Ca

Mg K Na HCO3 co3 cl S04 TDS Cond{calc.) lon_B

Lab (mahl) (mgh) (mglh) {(mgll) (mgh) (mgll) (mgh) (mgli) {(mgll) (umhoslcm)  (ratio)

HMC — —- - - — - 28.0 648 1330 1915 -
HMC - - — - -_ - - - - 2244 —
HMC - - - - - - - - - 2020 -
HMC —_ — — — —_ — 430 763 1270 1633 -
HMC 26.0 3.00 2.00 424 303 - 35.0 701 1310 — 0.980
HMC - - - — - - — - - 2247 -
HMC —_ — — - —_ - - — - 2107 -
HMC —_ - - — - - 280 713 1370 - -
HMC — - — - - - - - - 2019 -
HMC - - — - - - - — - 1357 -~
HMC - - - — - - 39.0 513 1040 1357 -
HMC — - - - - - - - - 2156 -
HMC - - - - - —- - - - 1624 -
HMC - - - — - - 35.0 549 1170 1663 -
HMC - - - - - — - - - 1469 -
HMC — - — - — - - - - 1554 —
HMC - - - - —_ - - - - 1626 -
HMC 26.0 7.00 2.00 370 329 <0.0010 21.0 542 1200 1626 1.04
HMC - - - - - - - - - 2208 -
HMC - - - - - — - - - 1665 -
HMC — — - - - - 39.0 530 1100 1665 -
HMC - — - - —_ - 35.0 523 1090 1569 -
HMC — - - - - - - - - 1646 -
HMC - - - — - - — - - 1590 -
HMC - - - - — — 39.0 807 1050 1601 —
HMC 26.0 2.00 1.000 353 328 <0.0010 35.0 502 1190 1643 1.000
HMC - —_ — - - — 50.0 487 1110 1913 -
HMC — - - — - - 43.0 496 1010 1680 -
HMC - - - - - — - — - 1540 -
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Sample Point

Name Date

cw2 4/9/1987

71711987 "
71711987

10/15/1987
11119/1987
1111911987
11/119/1987
11/119/1987
112611988
4/20/1988
7/20/1988

12/15/1988

112311989
412411989
412411989
9/20/1989
121111989
2/15/1990
211511990
2/15/1990

5/8/1990

5/8/1950
5/8/1990
8/7/1990
1112711990
11/27/1990
2/19/1991
2/19/1991
2/19/1991

C

* Signifies Specific Conductivity from HMC

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS (cont.)
Ca THROUGH ION_BAL
B Ca Mg . K Na . Hco3 co3 cl sS04 08 Cond(calc.) fon_B
“Lab (mgn) (mah) (mgh) (mgn) (mgh) (mgh) (mgh) (mgl) (mgfl) (pmhos/cm) (ratio)
HMC - - - - — - 28.0 448 860 1577 -
HMC 19.0 1.000 11.0 348 381 <10.00 350 472 1100 1589 0.950
HMC - - - — - — — — - 1564 —
HMC - — - - —_ - 21.0 536 890 1558 —_
HMC - — - — - —_ — - - 1848 -
EID 1.60 6.40 1.24 416 3 - 25.0 485 1166 - 1.18
HMC b - — — - - - - - 1829 -
HMC 22,0 1.000 1.000 393 321 <10.00 21.0 583 910 1829 1.000
HMC - - - - - — 28.0 508 800 1514 -
HMC — - - - - - 350 519 750 1504 -
HMC 21.0 120 1.000 370 281 23,0 430 548 720 1459 1.01
HMC = —_ — - - - 430 579 1140 1532 -
HMC - - - - - - 28.0 486 930 1629 -
HMC - - - - - - — - - .1601 -
HMC - - - - - - 36.0 603 1230 1601 -
HMC 320 2.00 2.00 373 315 16.0 21.0 524 1110 1528 1.05
HMC - - - - - - — 576 1020 1680 -
HMC - — - - - - - - - 1697 -
HMC - - — - - - - - - .1669 -
HMC 27.0 2.00 1.000 387 338 <0.100 35.0 550 1080 - 1.02
HMC — — - - - - - - — 1640 —_
HMC - - - —_ — - — - - 1615 -
HMC - - - - - - —_ 509 990 1615 -
HMC 250 1.000 1.000 413 345 <0.100 57.0 579 1140 1612 1.00
HMC — — - - — - - - - 1506 -
BARR - - - - - — —- 413 - *900 * 1506 —
HMC 320 1.000 1.000 388 264 17.0 350 574 1220 — 1.02
HMC - — - —_ - - - - - 1680 -
HMC — - — - - -~ — - - 1680 -




TABLE C-1, WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)
Ca THROUGH ION_BAL

Sample Point Ca Mg K Na HCO3 co3 cl S04 DS Cond(calc.) lon_B

Name Date Lab {magfl) {mgt) (mgil) {mg/)) {mgil) {mgll) (mgli) {mgll) (mgll) (pmhos/cm) (ratio)
CW2 2/19/1991 HMC — — —_ - —_ — — - — 1784 -
5/16/1991 HMC - — - — — — — — — 1683 —_
5/16/1991 HMC - - - - - - — — — 1646 —
5/16/1991 HMC - —_— —_ - — - - 485 1060 1621 —_
8/14/1991 HMC 27.0 2.00 3.00 377 * 282 6.00 *76.0 * 449 * 996 1515 1.10
11/26/1991 HMC —_ — —_ - - — - - - 1621 -
11/26/4991 HMC - - — - — - - 595 1130 1621 —_
2/19/1992 HMC — — - — - — — — - 1691 —_
2/19/1992 HMC 22.0 1.000 200 363 315 2,00 35.0 539 1100 1621 0.976
§/20/1992 HMC - - - - — - - — - 1754 —_
62011992 HMC — - - —_— — - - 588 1160 1699 —
7/30/1992 HMC 22,0 1.000 200 340 298 14.0 28.0 503 1150 1619 0.966
7/30/1992 HMC _ - - — - - - - - 1641 —
7/30/1992 ENER 5.50 0.800 2.10 387 309 6.30 317 430 1072 - 1.04
11/4/1992 HMC - — - - — - - - - 1703 —
11/4/1992 HMC - - - - - — - - - 1691 -
11/4/1992 HMC - - - — —-— — — 542 1180 1640 -
2/8/1993 HMC 28.0 2.00 2.00 372 309 13.0 35.0 520 1140 1677 1.03
5/4/1983 HMC - —_ — — — - - 869 1100 1633 ~—
8/12/1993 HMC 36.0 1.000 1.000 353 294 13.0 35.0 512 1110 1607 1.02
11/1/1993 ENER —_ — - - — — - 450 1087 * 1608 —_
2/2/1994 ENER 6.60 0.800 <0.100 346 304 <0.100 403 496 1071 * 1654 0.939
3/10/1994 ENER 7.20 0.900 0.300 398 295 6.00 376 595 1186 * 1745 0.961
5/3/1994 ENER 7.30 1.000 0.500 400 - - - 542 1132 * 1786 —_
8/2/1994 ENER 8.20 1.000 <0.100 398 299 4.80 36.2 544 1124 * 1665 1.02
11/2/1994 ENER —_ — - — - - - 589 1104 * 1745 -
2/2/11895 ENER 8.00 1.20 1.20 379 307 7.20 36.9 520 1138 —_ 0.993
2/3/1995 HMC - — — — — - - - - 1779 -
21311999 ENER 1.30 1.10 120 373 309 8.30 273 501 1118 1779 1.01

* Signifies Specific Conductivity from HMC

( ( (




C

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)
Ca THROUGH ION_BAL ) -
Sample Point Ca Mg K Na HCO3 co3 cl S04 TDS Cond(calc)  fon_B
Name Date Llab {mgh) (mgfm) (mgafl) (mgf) (mg/) {mg/) (mghl) {mg) (mgh) (nmhos/em) (ratio)

cw2 5/5/11995 ENER — - - - - - - 697 1168 * 1864 -
81211995 ENER 9.10 1.30 1.000 403 313 7.40 35,0 581 1239 * 1887 0.981
11/7/1995 HMC — - - - - - - - - 2145 -
11/15/1995 ENER - - — - - - - 846 1295 - -
2/12/1996 ENER 148 2.10 1.20 445 290 5.70 38.1 734 1425 * 2391 0.953
2/12/1996 ENER 14.1 1.90 1.20 437 296 5.40 39.0 741 1451 * 2391 0.923
5/14/1996 ENER - - — - - - - 704 1385 v 2397 —
712911996 ENER 112 1.60 1.10 420 31 <0.100 36.8 651 1277 2208 0.964
111411996 ENER - - - - - - - 1430 2280 *2839 —
2/311997 ENER 125 1.70 1.40 405 304 0 414 670 1280 * 2082 0.916
412911997 ENER - - — - - - - 666 1360 *2145 -
71281997 ENER - - - - - - - 71 1300 * 2156 -
10/13/1997 ENER 135 1.80 1.50 449 302 460 37.8 2 1400 * 2097 0.962
2/10/1998 ENER 8.60 1.20 1.20 406 303 <0.100 35.0 546 1220 * 1827 1.05
5/6/1998 ENER - - - - - - - 579 1220 * 1931 -
8/5/1998 ENER 14.8 2.00 1.40 475 279 <1,000 415 782 1450 * 2262 0.979
10/28/1998 ENER - - S - - - - - 704 1330 * 1971 -
21411999 ENER 16.2 2.10 1.60 466 256 <1.000 418 850 1750 * 3267 0.922
5/20/1999 ENER — - - - - - - 665 1290 2434 -
8/17/11999 ENER 8.70 1.10 1.50 360 293 <1.000 40.9 561 1240 * 2255 0.918
11411999 ENER - - - - - - — 810 1510 * 1962 -
21212000 ENER 7.50 1.10 3.20 372 289 450 425 582 1160 * 1751 0.919
51212000 ENER - - — - - - — 637 1240 -+2370 -
81212000 ENER 12.9 1.84 1.22 434 285 <1.000 40.0 704 1440 * 2636 0.961
11/28/2000 ENER — - — - - - - 553 1180 *2248 -
513072001 ENER - - - - - - - 400 935 * 1486 -
21262002 ENER - - — — - - - 411 1040 * 1954 -
8/15/2002 ENER — - - - - - - 410 047 * 1897 -
812112002 ENER - 1050 * 1978 -

- — — L - - a4

* Signifies Specific Conductivity from HMC
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TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)
Ca THROUGH ION_BAL

Sample Point Ca Mg K Na HCO3 co3 cl S04 T0S Cond(calc.) lon_B
Name Date Lab {mall) (mg/l) (mgll) (mgfi) {(mgl) {mgli) (mgll) (mall) (mgll) (umhos/cm) (ratio)
cw2 4/23/2003 ENER - - - — - - - 410 1000 " 1948 -
7110/2003 ENER 5.40 <1.000 <1.000 367 312 750 49.6 430 1020 * 1554 1.04
cw3 1/29/1982 HMC - - - 525 358 - 53.0 886 1600 - -
3/5/1882 HMC 320 4.00 15.0 495 367 <10.00 43.0 851 1560 - 0.960
3/110/1982 HMC 41.0 3.00 15.0 510 363 <10.00 43.0 857 1560 - 1.000
7/15/1982 HMC 281 - 17.0 490 359 0 43.0 793 1540 2186 -
9/15/1982 HMC 34.0 - 17.0 490 359 0 43.0 793 1540 2186 -
12/23/11982 HMC - - — -— - — 50.0 833 1430 2119 —
2/11/1983 HMC - - o - - — - - - 2145 -
2/11/1983 HMC - - - - - - 430 770 1520 2019 -
4/14/1983 HMC - - - - - - - - - 2068 —
4/14/1983 HMC — - - - - - - - - 2043 -
4/14/1983 HMC - - - - - — 57.0 787 1550 2068 -
6/26/1983 HMC - - - - - - - - - 1987 -
6/28/1983 HMC 27.0 *1.70 *1.47 473 * 348 5.00 *54.7 © 844 * 1475 1997 0.970
9/12/1983 HMC - - - - - - - - - 2132 -
9/12/1983 HMC - - - - - - - - - 2156 -
8/12/1983 HMC 36.0 2.00 200 483 343 6.00 210 838 1500 2156 0.960
10/27/1983 HMC - - - - - - - - - 1201 -
10/27/1983 HMC - - - - - - - - - 1201 -
10/27/1983 HMC - - - - - - 35.0 m 1410 1184 -
1/6/1984 HMC - - - - - - - - - 2197 -
1/6/1984 HMC - - —_ - - - - - - 2197 -
1/6/1984 HMC — - - - — - 280 998 1530 217 -
2/14/11984 HMC - - - - - - - 819 - 2207 -
4/4/1984 HMC - —_ - — - - - - - 2244 -
4/4/1984 HMC — - - - - - - - - 2246 —_—
4/4/1984 HMC - - - — - - 420 229 1482 222 —
7/26/1984 HMC - - - - - - - - -~ 1765 —
* Signifies Specific Conductivity from HMC
c- 1

(.




Sample Point

Name Data

cw3 712611984
71261984
7/28/1984

10/112/1984

10/12/1984

10/12/1984,
11711985

1117/1985
1/17/1985
4110/1985

4/10/1985 .

411011985
72211985

71221985

7/22/1985
7122/1985

10/4/1985

10/4/1985
10/4/1985
1/9/1986
4/8/1986
4/8/1986
7/16/1986
10/13/1986
1/8/1987
4/911987
4/9/1987
7/22/1987
712211887

C

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.
Ca THROUGH ION_BAL

)

Ca Mg K Na’ HCO3 co3 cl S04 TDS Cond(calc)  fon_B
Lab (mgh) (mghl) (mgl) (mgh) (mah) (mgn) (mgll) (mall) (mgh) (vmhos/cm)  (ratio)
HMC - - - - - - - - - 1564 -
HMC - - - - - - - - - 1684 -
HMC 480 2.00 2,00 488 346 0 430 793 1410 1684 1.02
HMC - - - - - - - - - 2204 -
HMC - - - - — - - - - 2210 -
HMC - —_ - - — — 35.0 788 1580 2210 -
HMC C - - - - - - - - - 2157 -
HMC - - - - - - - - - 2177 -
HMC - - - - - — 430 763 1550 2203 —-
HMc - - - - —_ - - — T— 2204 -
HMC - - - - - - - - - 2298 -
HMC - - - - - - 430 795 1460 "2226 -
HMC - - - - - - - - - 2057 -
HMC - - - - - - - - - 2165 -
HMC - - - — - - - - - 2140 -
HMC 420 4.00 2.00 490 361 <0.0010 28.0 825 1570 2140 1.000
HMC - - - - - - - - - 2244 -
HMC - - - - - - - - - 2165 -
HMC - - - - - - 350 807 1200 2165 -
HMC - - - - - - 35.0 815 1550 2180 -
HMC - — - - — — - - - 2219 —
HMC - - - - — - 430 937 1250 2193 —
HMC 37.0 0.100 2,00 468 357  <0.0010 35.0 783 1610 1587 0.970
HMC —_— - — - - - 28.0 798 1310 2464 —
HMC - - — — —_ - 43.0 768 1240 2235 —_
HMC - - —_ — — —_— — - —_ 2208 —
HMC - - - - - - . 350 772 1360 2208 -
HMC - - - - - - - - - 2145 —
HMC 20 1.000 2,00 510 359 <1000 350 816 1320 2174 0.970




TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)
Ca THROUGH ION_BAL

Sample Point Ca Mg K Na HCO3 co3 Cl S04 TDS Cond(calc.) fon_B
Name Date Lab {mgll) (mg/l) (mgll) {mgll) {mgll) (mg/i) {(mgll) (mgll) (mgh) (umhos/cm) (ratio)
CW3 10/15/1987 HMC - - - - — -_ 21.0 790 1540 2271 —
2211988 HMC - - - - - — 43.0 785 1350 2093 —
4/20/1988 HMC — - — —_— - - 43.0 811 1310 2316 -
7/20/1988 HMC 320 3.00 2.00 498 358 - 43.0 845 i410 2155 0.950
10/12/1988 HMC 31.0 5.00 2,00 498 368 - 43.0 845 1460 2115 0.950
1/24/1989 HMC — - — — - — 57.0 820 1420 2284 —_
4/25/1989 HMC — - — - - - - - —_ 2271 —
4/25/1989 HMC — - — — - - 57.0 867 1620 22N -
9/15/1989 HMC 29.0 3.00 1.000 533 33 40.0 35.0 843 920 2207 0.985
11/29/1989 HMC —_ - —_— —_— - - - 843 1570 2295 —_
2/15/1990 HMC - — - —_ - — —_ - - 2225 —
2/15/1990 HMC 32,0 1.000 1.000 533 340 <0.100 35.0 831 1340 2239 1.04
6/8/1930 HMC - - - - - - — - - 2208 —
6/8/1990 HMC - — — - - - - 840 1530 2235 -
5/20/1990 HMC — - - — - —_— - 942 1500 - -
5/20/1990 HMC - - - — —_ - - - - 223 -
§/20/1990 HMC - - - —_ - - - - - 2231 -
8/711990 HMC 28.0 1.000 1.000 533 370 <0.100 43.0 811 1540 2340 1.02
11/27/1990 HMC - - — — - - —_ - - 2197 -
11/27/1980 HMC - - - - - - - 743 1450 2197 -
11/27/11990 BARR - - - - - - — 767 1450 — —_—
2/18/1991 HMC 320 2.00 1.000 467 354 <0.100 35.0 760 1480 - 0.977
2/19/11991 HMC —_ - - —_— — - - ~ — 2262 -
2/19/1991 HMC — - - —_ - - - - - 2197 —_
2/119/1991 HMC — - - —_ - - - - — 2197 —
5/15/11991 HMC — - - —_ - - - - — 2279 -
5/15/1991 HMC - — - - - - - 793 1550 2269 -
8/13/1991 BARR 15.0 *3.00 *3.00 *500 301 < 1.000 85.0 716 1480 *2168 1.02
1174011981 HMC - — - —_ - - - - - 2170 -

* Signifies Specific Conductivity from HMC
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Sample Point
Name

cw3
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TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)
Ca THROUGH ION_BAL :
Ca Mg K Na HCO3 co3 cl sS04 DS Cond(calc.) fon_B
Date Lab (mg/) (mg/) (mg) (mg/l) (mgfl) (mgf) (mall) (ma/) (mgM  (pmhos/cm)  (ratio)
1112611991 HMC — - - - - - - 805 1550 2144 -
22011992 "HMC - - - - - - - - - 2182 -
212011992 HMC 38.0 1.000 2.00 487 155 <0.100 43.0 823 1540 2182 0.960
5/20/1992° HMC - ~ - - - — - 942 1500 - -
512011992 HMC - — - — — - - - - 2231 —
520/11992° HMC — — - - - - - - - 2231 -
712911992 HMC - - - - — - - - - 2162 -
712911992 HMC - - - - — - — - - 2228 —
7/29/1992 ENER 145 * 1.000 1.60 425 *353 <0.100 425 *789 1419 * 2252 0.826
11/411992, HMC - - - - - - - - - 2082 -
11/4/1992 HMC — - - - - - - - - 2069 —
11/411992 HMC - - - - - - - 793 1550 2004 -
2/8/1993 _HMC 38.0 1.000 2.00 500 306 <0.100 43.0 .827 1550 -2082 1.01
5/4/1993 ' HMC - - - - - - - 876 1520 2182 -
8/11/1993 HMC 57.0 *2.80 *0.300 * 456 349 <0.100 430 769 * 1467 2384 0.999
"11/1/1993 ENER — - - - - - - 693 1509 *2170 -
2/2/1994 HMC - - - - - - - - - 2069 -
22/1994 ENER 14.1 2,70 <0.100 443 333 <0.100 432 735 1487 R 0.919
22/1994 ENER 15.0 2.70 <0.100 462 332 <0.100 46.8 737 1426 .+ 2069 0.953
3/9/1994 ENER 125 240 0.400 475 339 <0.100 432 752 1476 * 2145 0.958
5/3/1994 ENER 135 2.50 0.700 474 - - - 744 1441 *2191 -
8/1/1994 ENER 136 2.70 0.400 509 343 <0.100 41.9 788 1410 * 2092 0.993
11/11994 ENER - - - - - - - - 789 1439 *2069 -
2/2/1995 ENER 146 3.20 1.30 480 356 <0.100 434 699 1470 - 1.01
2/3/1995 HMC - - - - - - — - - 2246 —
5/5/1995 ENER - - - - — - - 566 1424 * 2298 -
8r2/1995 ENER 138 2.90 1.10 473 366 <0.100 400 718 - 1475 * 2276 0.975
111711995 HMC — - - - - - - - - 2094 —
11/15/1995 ENER - — - - — — - 743 1461 - -

C-14
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Sample Point
Name

CW3

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

Date Lab

1172711995 ENER
2/12/1996 ENER
5114/1996 ENER
713114996 ENER
117411996 ENER
2/3/1997 ENER
412911997 ENER
7/28/1997 ENER
10/13/1997 ENER
2/10/1998 ENER
6/5/1998 ENER
8/4/1998 ENER
10/28/1998 ENER
2/3/1999 ENER
5/11/1999 ENER
8/17/1999 ENER
11/9/1999 ENER
2/8/2000 ENER
2/8/2000 ENER
412712000 ENER
87212000 ENER
81272000 ENER
111282000 ENER
2/13/2001 ENER
6/5/2001 ENER
27252002 ENER
2/25/2002 ENER
412972002 ENER
82172002 ENER

Ca

K

Ca THROUGH ION_BAL

Na

Mg HCO3 co3 Cl S04 TDS Cond(calc.) lon_B
(mgfl) (mgh) (mgll) (magf) (mg/l) (mgfi) (mgl)) (mgfl) (mgll) (pmhosicm) (ratio)
13.5 2.80 1.10 453 350 4.10 410 695 1473 * 2061 0.960
14.5 3.10 1.20 460 353 <0.100 494 712 1479 *2410 0.955
- —_ — - —_ —_ —_ 731 1451 *2363 -
142 2.90 120 478 355 <0.100 413 741 1481 * 2288 0.971
141 2,90 1.20 456 345 4.40 452 730 1370 221 0.934
15.1 3.00 1.40 455 349 0 454 743 1460 * 2262 0.927
— — — - - - - 712 1500 * 2391 -
- - - - - —_ - 788 1460 * 2271 -
142 2.90 1.40 468 346 <0.0100 415 770 1480 *2224 0.971
- 3.10 1.40 509 351 <0.100 420 723 1580 * 2281 —
14.9 - — - - - - 746 1480 * 2255 —
14.8 3.00 1.20 502 347 <1.000 440 757 1510 * 2220 1.01
-— —_ —_ —_ —_ - - 844 1560 * 2260 —
14.5 2.90 1.40 463 350 <1.000 46.7 757 1520 * 2795 0.925
- - - - - - - 757 1450 * 2791 -
13.9 2.70 1.80 448 351 < 1.000 453 716 1540 - 2777 0.931
—_ - — - - - - 771 1500 * 2220 —
14.6 3.00 2.90 472 352 < 1.000 473 783 1530 * 2205 0.921
# 136 # 280 # 2.60 # 470 # 350 #<1.000 # 46.1 # 704 # 1520 -—_ # 0.986
— —_ —_ — — - — 818 1520 * 2785 -—
134 2.80 1.30 467 349 < 1.000 40.3 700 1550 * 2769 0.990
# 133 # 2.90 #<1.000 # 461 # 345 #<1.000 # 465 # 668 # 1520 - # 1.00
—_ —_ —_ — - —_ - 741 1540 *2787 -
— —_— —_ —_ —_ —_ 56.8 738 1450 * 2692 -
- —_ - - - —_ —_ 755 1610 * 2752 —_
—_ - — — —_ —_ - 949 1960 * 3437 —_—
- - —_ - - - — # 948 # 1950 —_— -
—_ —_ —_ —_ —_ - - 906 1970 * 3490 —_
- —_ —_— - —_ — - 924 1990 * 3432 -
# Signifies Quality Control Sample
* Signifies Specific Conductivity from HMC
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TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS (cont )
Ca THROUGH ION_BAL

Sample Point : Ca Mg K Na Hco3 co3 cl S04 D8 Cond(calc.) ton_B
Name . Date Lab {mg/l) {mgm {mgn) (mgh) (mg/) (mgh) (mgl) {mgh) (mgh) {irmhos/cm) {ratio)
cws3 412212003 HMC - — - - - - - - - 3478 -
4123/2003 ENER - - - - - - —_ 932 1980 - -
71712003 ENER 127 339 3.30 499 426 <1.000 144 1050 2130 * 2874 0.939
cw9 4/13/1987 HMC - - - - - - - - - 1968 -
411311987 HMC - - — - - - - - - 1986 S
4/13/1987 HMC " 56.0 3.00 2,00 400 222 <0.0010 350 797 1320 1920 0.970
82/1988 HMC - - - - - — - - - 1766 -
8/2/1988 HMC - - - - - - - - —_ 1820 —
8/2/1988 - HMC - - - - - - - - - 1874 -
8/2/1988 HMC 54.0 3.00 2.00 kY7 235 L e 57.0 671 1280 1704 1.000
10/12/1988 HMC - —_ J— — —_ - — - - - 1766 -
10/12/1988 - HMC - - - - - - - - - 1766 —
10/12/1988 - HMC 56.0 5.00 2.00 383 234 — 430 . 750 1110 — 0.960
10/9/1989 HMC - - - - - - - - - 1724 —
10/9/11989° HMC - - - - — - - - - 1744 —
10/9/1989 HMC - - - - - - 57.0 923 1240 1735 —_
8/6/1990 HMC — - - —_ - - - - - 1920 -
8/6/1990 HMC - - - - — — - — — 1852 -
8/6/1990 HMC 55.0 16.0 2.00 426 234 <0.100 57.0 718 1260 - 1.1
8/20/1991 HMC 39.0 1.000 2.00 390 196 <0.100 430 664 1330 1805 1.04
9/2/1992 HMC - - - - - - - T e - 1857 —
912/1992 HMC 39.0 2.00 2.00 387 200 <0.100 35,0 680 1250 1842 1,03
9/13/1993 ENER 171 2.80 0.700 373 195 <0.100 434 584 1163 1711 1.05
9/20/1994 HMC — — - - - - - - - 1839 -
9/20/1934 ENER 30.2 5.10 1.70 409 184 <0.100 48.8 731 1241 - 1.01
9/19/1995 HMC - - - - - - - — — 1880 —-
9/19/1995 ENER 29.2 " 870 2.10 372 172 <0.100 57.2 676 1266 - 0.981
9/411997 ENER 279 5.10 1.80 369 184 <0.100 55.0 640 1260 *1925 1.00
<1.000 532 1070 * 1588 0.969

9/29/1998 ENER 31.9 6.80 1.70 291 133
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TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)
Ca THROUGH TON_BAL

Sample Point Ca Mg K Na HCO3 co3 Cl S04 TDS Cond(calc.) lon_B
Name Date Lab {mgll) (mg/t) (mafl) (mgll) {(mg/l) {mgli) (mgll) (mgll) (mg/l) (pmhos/cm) (ratio)

Cw9 9/15/4999 ENER 287 6.20 1.80 271 123 <1.000 73.3 485 976 * 1896 0.969
8/30/2000 ENER 243 4.90 1.92 340 174 < 1.000 48.8 576 1230 * 2286 1.01

7/8/2003 ENER 244 5.70 1.80 156 185 <1.000 350 249 605 *308 0.922

CW10 4/9/1887 HMC - - - - - - — - —_ 1939 —_
4/9/1987 HMC — - - - —_ - - - - 1939 -

4/9/1987 HMC - —_ - —_ - - - - - 1915 —

4/9/11987 HMC 212 11.0 4.00 252 329 <10.00 64.0 760 — 1892 0.970

8/2/1988 HMC - —_— — —_ - - — - — 1756 —

8/2/1988 HMC - - - - - — - - - 1724 —

8/2/1988 HMC 209 3.00 4,00 255 334 - 64.0 709 1340 1724 0.990

10/12/1988 HMC 220 7.00 5.00 263 351 - 57.0 719 1450 1855 1.04

81711989 HMC - - - — - - - - — 1973 —_

8/17/11989 HMC 200 8.00 4.00 283 298 <10.00 710 780 1070 1939 0.983

8/6/1990 HMC —_ - - - - - - - —_ 1856 —_

8/6/1990 HMC — - - - - - - - - 1918 —_

8/6/1990 HMC 216 93.0 4.00 283 343 <0.100 71.0 741 1470 1918 1.34

82071991 HMC — — - - —_ — — - - 1956 —

8/20/1991 HMC 215 2.00 4.00 267 333 <0.100 57.0 743 1450 1955 1.00

9/23/1992 HMC 233 3.00 4.00 283 334 <0.100 64.0 760 1490 1921 1.05

9/13/1993 ENER 186 36.7 260 254 329 <0.100 66.2 678 1469 * 1892 1.10

9/15/1994 ENER 168 446 3.60 257 331 <0.100 68.4 724 1432 * 1890 1.04

9/15/1994 ENER 166 421 3.70 259 328 <0.100 67.6 724 1437 * 1890 1.03

Cwi3 12/29/1994 ENER 215 3.60 1.80 630 428 <0.100 949 910 2022 * 2675 1.01
12/29/1994 ENER 19.3 3.00 1.60 628 420 <0.100 922 923 2050 *2763 0.995

2/111/1995 ENER 10.4 1.50 1.10 574 325 3.90 80.2 872 1824 * 2767 0.991

5/28/1996 ENER 10.2 1.50 1.000 589 357 5.30 85.3 915 1921 * 3028 0.956

6/14/1996 ENER — - — - - - —_— 973 1820 — -

oW AATTT TROR 540 i.8u 1.4V 515 266 <0.100 63.0 754 1636 * 2384 1.05

* Signifies Specific Conductivity from HMC
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TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS (cont.)
Ca THROUGH ION_BAL
Sample Point - ' Ca Mg K Na HCO3 col ct 504 TDS Cond(calc.) lon_B
Name Date Lab (mgn) (mg/) (mafl) (maf)- (mgfl) (mgfi) (mg/l) (mgh) (mgf)  (umhosicm)  (ratio)
CW14 2/1/1995 ENER 9.20 1.40 1.50 472 304 <0.100 57.0 667 1486 * 2289 1.03
2/17/1995 ENER 5.60 0.900 1.20 440 259 6.40 56.1 656 1316 * 2002 0.991
3/2/1995 ENER 5.50 <1.000 1.30 407 265 3.70 63.0 601 1306 *2159 0.965
CwWi5 21711995 ENER 43.0 13.1 250 398 262 <0.100 38.0 m 1446 * 2092 0.956
11720/1995 ENER 73.0 21.0 240 408 204 <0.100 49.0 889 1666 * 2520 0.997
10/15/1996 ENER 45.0 122 2.20 464 270 <0.100 37.0 853 1610 * 2384 1.01
6/3/1997 ENER - - - - - - - 880 1620 * 2520 -
11/8/1997 ENER 88.2 248 3.00 441 203 <0.100 58.2 982 1800 * 2481 1.01
5/1911998 ENER - - - - - - - 870 1540 * 2149 -
11/5/1998 ENER 30.9 8.70 210 468 305 <1.000 31.5 808 1560 * 2997 0.997
11/5/1998 ENER # 306 # 8.70 # 210 # 472 # 305 #<1.000 # 30.8 # 805 # 1540 *# 2997 #1.01
11/5/1998 ACZ # 343 # 8.00 #1.80 # 499 # 263 #<200 # 31.0 # 890 # 1580 “# 2997 # 1.01
6/3/1999 ENER - - - - - - - 835 1600 " +2083 -
6/21/2000 ENER - - - - C— - - 854 1520 2888 -
6/6/2001 ENER - - - - —_ - - 853 1610 * 3006 —
6/24/2002 ENER - - - - - - — 838 1690 * 3070 -
7/14/2003 ENER 64.0 19.0 260 478 250 <1.000 52.8 941 1710 * 2360 1.02
cwiy 2/13/1995 ENER 349 93.0 6.40 344 33t <0.100 88.0 1503 2584 * 3490 1.03
11/28/1995 ENER 363 90.0 6.10 374 332 <0.100 71.0 1675 3103 * 3575 0.991
8/27/11996 ENER 361 89.8 6.30 395 327 <0.100 70.5 1650 3070 * 3695 1.02
6/3/1997 ENER —_ - - - - —_ 742 1660 3170 * 3619 -
11/8/1997 ENER 400 98.5 7.50 398 337 <0.100 744 1700 3200 * 3511 1.06
5118/1898 ENER - - - - - - - 1830 3200 * 3360 -
11/5/1998 ENER 383 98.5 720 - 387 333 <1.000 76.8 1690 3200 * 4674 1.03
11/5/1998 ACZ # 418 # 110 # 740 # 410 # 286 #<200 # 58.0 # 1890 # 3250 *# 4674 #1.05
11/5/1998 ENER # 386 # 99.1 # 720 # 388 # 330 #<1.000 #1770 #1700 # 3200 *# 4674 #103
6/1/1999 ENER - - - - ' - - - 1880 1620 * 4599 —
6/19/2000 ENER - - - - - - - 1850 3170 * 3469 —
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TABLE C-1.

WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)
Ca THROUGH ION_BAL

Sample Point Ca Mg HCO3 co3 Ci S04 TDS Cond(calc,) lon_B
Name Date Lab (mgll) (ma/l) (mgll) (maghl) {mall) (mg/l) (mg/l) {mg/l) (mg/) (pmhoslem) (ratio)
cwi17 6/7/12001 ENER - —_— - —_— - - — 1640 3000 * 4227 -
6/27/2002 ENER - — - — —_ - - 1680 3020 * 4428 -
7110/2003 ENER 390 100.0 6.80 388 335 < 1,000 80.2 1680 3040 * 3504 1.05
Cwis 2/5/1585 ENER 19.7 3.80 1.90 542 379 <0.100 214 661 1608 * 2650 0.958
11/22/1995 ENER 11.2 1.80 1.10 499 328 7.20 199 580 1522 * 2585 0.963
82711996 ENER -— -— —_ -— - - - 735 1820 * 2973 —
10/15/1996 ENER 14.5 220 1.30 618 495 <0.100 150 744 1870 * 2973 0.999
113/1997 ENER — - - - - - - 728 1850 * 2947 —
4/17/1997 ENER - — - — - - - 736 1810 * 3037 —
11/1911997 ENER 18.0 260 2,10 681 677 < 0.100 168 661 1970 * 3004 1.04
4/14/1998 ENER — — - - - - - 726 2000 * 3048 —
11/4/1998 ENER 174 2.70 1.40 642 71 8.58 188 669 2010 * 3909 0.932
7/22/1999 ENER - — - — — - —_ 697 1920 * 3806 —_
72012000 ENER - — - - — —_ - 646 2010 * 3838 —_
7/24/2001 ENER 15.7 — - —_— - — - 565 1910 * 3742 -
7/23/2002 ENER 19.8 — —_ - - - - 678 1930 * 3770 -
4/28/2003 ENER - — - - — - - 655 1880 * 3536 —_
7/7/12003 ENER 48.9 9.50 290 574 625 <1.000 212 702 1830 * 2815 0.916
cw24 2/21/1995 ENER 347 100.0 7.00 413 381 <0.100 95.7 1647 3074 * 3480 1.01
8/27/11996 ENER 357 94.3 5.90 408 360 < 0.100 8.50 1670 3020 * 3533 1.06
11/8/11997 ENER - — — — - - 89.5 1750 3060 * 3591 —_—
11/24/1998 ENER —_ — - —_ — — - 1750 3120 * 4570 -
10/3/2000 ENER - — — - - - — 1410 3080 * 4495 -
7/10/2003 ENER 407 110 6.70 370 354 <1.000 79.7 1740 3160 * 3515 1.03
Cw26 4/4/1995 ENER 58.0 13.6 3.60 354 251 < 0.100 101 635 1345 * 1979 0.966
4/4/1995 ENER 53.0 124 3.60 365 253 <0.100 101 635 1356 * 2069 0.971
11/27/1995 ENER 68.0 15.2 3.70 327 250 <0.100 92.0 596 1317 *2033 0.993
Ci20li550 TINER - — - — - - - 697 1540 * 2156 -
* Signifies Specific Conductivity from HMC
Cc-19

(




( C C

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)
Ca THROUGH ION_BAL

K Na HCO3 co3 Cl S04~ TDS Cond(calc.)

Sample Point ‘ Ca Mg fon_B
Name Date Lab {mg/) (mgn) (mgfh) {mgh) (mgh) {ma/l) (mgfl) {(mgfl) (mghl) (1mhos/em) (ratio)

cwW26 5/30/1997 ENER — - - - - - 120 720 1510 * 2271 -
11/19/1997 ENER 83.3 17.7 4.90 417 293 <0.100 110 -679 21400 * 2774 1.08

5/20/1998 ENER — — - - — - — 699 " 1490 * 2155 -

11/4/1998 ENER 127 28.5 5.60 326 206 <1.000 139 780 1650 * 2768 0.976

6/3/1999 ENER - — - - . - — - 754 1610 * 2754 -

6/311999 ENER - - - - - — - #1733 # 1660 “# 2754 -

| 6/24/2000 ENER - - - - - - — 664 1380 - *2498 -

6/6/2001. ENER — — - — - — — 607 1380 * 2406 -

6/26/2002 ENER — - - — - - - 587 1410 2493 -

7/16/2003 ENER 134 28.9 6.30 330 215 <1.000 161 755 1580 *2190 0.994

cwa2s 41511995 ENER 8.60 1.80 1.40 351 334 <0.100 97.0 an 1066 * 1745 0.994
4/13/1995 ENER 4.70 <1.000 1.000 314 259 <0.100 96.0 361 1004 * 1665 0.968

112111995 ENER 5.80 1.10 1.10 348 251 450 95.0 429 ‘1078 * 1829 0.979

812711996 ENER - — - - - - - 319 944 .*1703 -

11/19/1997 ENER - — - - - — - 442 1250 * 1845 -

11/411998 ENER - - - - - - - 482 1350 * 2669 —_

772611999 ENER - — — - - - - # 473 # 1330 *# 2644 —

7/26/1999 ENER - - - - - - - 458 1380 * 2656 -

712012000 ENER - — - - - - - 446 1410 *2700 -

712412001 ENER — - - - - - — 390 1370 *2722 -

712312002 ENER - — — - - - - 461 1360 * 2669 -

412812003 ENER - - - - - - - 407 1060 *2096 -

71712003 ENER 5.40 <1.000 1.20 53 292 4.90 97.4 427 1090 * 1665 0.949

cW29 6/5/1995 ENER 88.0 28.0 4.70 298 399 <0.100 67.0 519 1417 * 1997 1.03
6/7/1995 ENER 71.0 22.8 4.00 269 291 <0.100 62.0 535 1059 *1783 0.975

6/9/1995 ENER 730 27 3.90 260 233 <0.100 57.3 " 546 1182 - *1808 1.0

11/1311995 ENER 60.0 © 190 3.80 282 248 <0.100 61.0 531 1148 - 1.00

1171311995 HMC - — - - - - — - — 1809 -

# Signifies Quality Control Sample

* Slgnifies Specific Conductivity from HMC




Sample Point

Name

Ccwa29

Cw31

CwWa2

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

Date Lab

10/14/1996 ENER
513011997 ENER
11/8/1997 ENER
5/19/1998 ENER
11/5/1998 ENER

6/3/1999 ENER

6/21/2000 ENER

6/6/2001 ENER

6/24/2002 ENER

7/10/2003 ENER

9/15/1895 ENER
10/17/1996 ENER
11/14/1997 ENER
11/19/1998 ENER

6/2/1999 ENER
6/21/2000 ENER

6/7/12001 ENER
6/26/2002 ENER
712172003 ENER

8/13/1995 ENER
12/11/1995 ENER
12/15/1995 ENER
10/17/1996 ENER

6/3/1997 ENER
11/18/1997 ENER

5/20/1998 ENER
11/19/1998 ENER

6/2/1989 ENER

Ca THROUGH ION_BAL

Ca Mg K Na HCO3 Co3 Ci S04 TDS Cond(calc.) lon_B
{mg/l) {mgli) (mg/t) (mg/l) (mg/t) (mgh) (mg/l) (mgll) (mgh) (pmhos/cm) (ratio)
66.0 19.6 3.70 279 251 <0.100 56.8 568 1160 * 1829 0.977
— —_ - — - - —_— 537 1100 * 1809 -
64.7 19.7 430 279 253 <0.100 59.0 537 1130 * 1664 1.01
— - - - - — —_ 543 1080 * 1624 -
59.3 19.3 4.10 278 250 < 1,000 60.0 517 1080 * 2051 1.01
- —_ - —_— - — — 526 1140 * 2044 —
- — - — - - — 557 1100 *2034 -
— — _— — — — — 503 1050 * 1951 —
—_ — —_ —_— — - - 479 1080 * 1952 —_
103 284 4.50 300 232 <1.000 79.5 612 1260 * 1828 1.10
181 53.9 11.2 855 432 <0.100 137 1999 3551 * 4382 0.969
109 33.0 1.70 584 368 <0.100 820 1290 2420 * 3264 0.959
- —_— — — —_ - —_ 759 1520 * 2012 -
—_ - — - —_ - —_ 865 1580 * 2665 -
— - —_ — — - —_ 878 3140 * 2612 -
— - - - - — —_ 1070 1850 * 3160 —_
— — —_ —_ - — — 1080 2030 * 3291 -
—_— -— - -— — - - 908 1800 * 3040 -
122 36.2 5.50 325 206 0 542 901 1600 *2106 0.986
359 720 19.1 57.7 358 4.80 204 729 1662 * 2497 0.995
186 64.6 7.30 605 436 <0.100 380 1164 2842 *3923 0.976
86.9 313 4.10 235 356 <0.100 120 412 1050 * 1576 0.968
251 89.4 9.40 830 427 <0.100 634 1680 3930 * 5047 0.939
- - — — — - - 1790 4070 * 5235 -
283 94.1 10.2 899 443 <0.100 657 1814 4150 * 5558 0.963
- — - - — — - 1800 4090 * 5585 —
245 875 9.90 827 448 < 1.000 633 1550 4140 * 6832 0.968
- - — - — 1000 T30 * voYy —
* Signifies Specific Conductivity from HMC
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Sample Point

Name

Cwa2

Cwa3

CwWa3s

Date Lab

6/21/2000 ENER
6/7/2001 ENER
6/26/2002 ENER
712112003 ENER

9/8/1995 ENER
9/12/1995 ENER
10/17/1996 ENER
11/18/1997 ENER
11/24/1998 ENER
6/2/1999 ENER
6/21/2000 ENER
6/7/2001" ENER
6/26/2002 ENER
712172003 ENER

10/12/1995 ENER
11/28/1995 ENER
8/27/1996 ENER

6/3/11997. ENER
11/8/1997 ENER
11/20/1997 HMC
5/18/1998 ENER
5/18/1998 ENER
11/514998 ENER

6/1/11999 ENER
6/19/2000 ENER

6/7/2001 ENER
612712002 ENER

C C

WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

TABLE C-1.
Ca THROUGH ION_BAL
Mg K Na HCo3 co3 cl S04 TDS Cond(calc.) lon_B
{mg/l) (ma/l) {mghl) {mg/l) (mgh) {mgll) {mgll)’ (mgfl) (ma/) {nmhos/cm) {ratio)
- — - - - - - 1690 3910 * 6726 —
— - — - - - - 1570 4180 * 6608 -
— - - - — - - 1570 4180 * 6784 -
255 9538 10.3 901 490 < 1,000 679 1810 4090 * 5470 0.925
208 65.0 10.9 906 569 <0.100 539 1492 3692 * 4807 0.997
187 61.0 10.9 1048 523 <0.100 606 1649 4059 * 5353 1.00
111 356 7.70 934 573 <0.100 435 1470 3500 * 4920 0.943
— - - - — - - 1760 ' 3670 * 6308 -
— — - — - - - 1910 3920 * 6691 -
- — - - - - - 2070 3980 * 5560 —
- — - - - - - 2140 3990 * 6419 -
- - - - — - - 2080 4100 * 8436 -
- - - R - - - 1730 3770 * 6258 -
102 290 9.90 1150 260 <1.000 367 2060 3990 * 4326 1.00
184 50.2 4.60 323 506 <0.100 700 871 1870 * 2965 0.967
256 68.0 4.90 313 420 <0.100 53.0 1187 2277 * 2913 0.970
278 68.8 5.00 315 366 <0.100 52.0 1240 2290 * 2965 1.00
- - - - - —— - 1260 2300 * 2973 -
275 69.0 6.30 339 392 <0.100 56.2 1200 2310 » 2816 1.04
- - - - - - — - - 2703 -
— - - - - - - 1220 2270 * 2824 -
- — — - - — - # 1260 # 2300 ‘# 2824 -
258 68.7 5.20 323 380 <1.000 57.4 1170 2270 * 3586 1.01
- - - - - - - 626 6900 * 3494 -
- —_ —_ - - - - 1260 2220 *342 -
- - - — — - - " 1110 2250 * 3425 -
- —_ - — - - - 1220 2360 * 3591 -
321 84.9 5.60 348 370 <1.000 " 101 1230 2370 *2843 1.1

7/10/2003 ENER

# Signifies Quality Control Sample

* Signifies Specific Conductivity from HMC
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Sample Point
Name

CWis

CwWa7

CW39

CWwi1

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)
Ca THROUGH ION_BAL

Ca

Mg K Na HCO3 co3 Ci S04 TDS Cond(calc.) lon_B
Date Lab (mg/i) {mg/l) {mgll) (mg/l) (mg/l) (mgh) {mgll) {ma/l) (mgfl) {pmhosicm) (ratio)
10/23/1995 ENER 107 36.0 8.00 564 309 <0.100 54.0 1262 2232 * 2902 1.01
10/17/1996 ENER 90.5 31.2 7.20 457 290 <0.100 56.2 1050 1940 *2713 0.963
6/3/1997 ENER — - — - —_ - - 1070 1910 * 2772 —~
11/14/1997 ENER 126 398 7.00 277 231 <0.100 515 742 1450 * 1939 1.05
5/20/1998 ENER - - — —_ - - — 1080 1900 * 2624 —_
11/3/1998 ENER 86.7 307 7.30 428 276 < 1,000 56.1 940 1790 * 2447 0.998
7117/2003 ENER 924 33 7.90 450 273 <1.000 54.8 1030 1820 * 2473 0.981
10/17/1985 HMC -~ - — - - - - —_— - 2847 —
1/9/1996 ENER 189 714 6.50 374 272 <0.100 78.0 1179 2222 — 1.02
1112/1996 ENER 177 68.0 6.20 373 233 <0.100 81.0 1208 2176 - 0.987
10/16/1996 ENER 196 722 5.90 349 248 <0.100 76.4 1207 2200 2913 0.990
11/811997 ENER - - - - - - - 1090 2070 * 2695 -
11/24/1998 ENER — — - — - - - 1130 2070 * 3403 -
6/2/1989 ENER - - - — - —_ — 1140 2010 * 3274 —_
6/27/2000 ENER — - —_ - - - — 1060 1980 * 3238 —
6/27/2000 ENER - - —_ - — - - # 1070 # 1990 - —
6/6/2001 ENER - - - — - — - 1050 1970 * 3184 —_
7/11/2002 ENER — - - — - - — 1020 1960 * 3223 -—
7/1472003 ENER 183 74.0 6.00 339 273 <1.000 824 1020 1920 *2492 1.07
11/9/1995 ENER 160 59.0 6.50 306 221 <0.100 74.0 972 1805 * 2523 1.01
10/18/1996 ENER 141 574 6.30 289 259 <0.100 64.7 896 1720 * 2391 0.990
11/24/1998 ENER - — - - - - - 836 1600 * 2697 —_—
7/14/2003 ENER 166 67.1 6.40 300 297 < 1.000 67.6 891 1670 * 2150 1.07
10/18/1996 ENER 13.9 4.20 230 253 278 320 49.0 314 811 * 1457 0.962
1/16/1997 ENER 124 3.60 2.30 260 311 0 46.0 297 816 * 1422 0.977
4/17/11997 ENER 125 3.70 240 261 326 0 514 284 851 * 1448 0.971
9/29/1997 ENER — - - — - — 287 810 * 1388 -
4/1y10a8 EMER 122 380 i) 203 SUo <1.000 53.0 300 805 * 1263 0.975
# Signifies Quality Control Sample
* Signifies Specific Conductivity from HMC
c-23




Sample Point

Name

CW41

Cw43

CW50

CW52

wcw

C) C

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont. )
Ca THROUGH ION_BAL : h

Ca Mg ‘ K Na HCO3 co3 Ci S04 TDS Cond({calc.)

11/18/1982 HMC — - . - - = — — — - 1635

* Signifies Specific Conductivity from HMC

lon_B
Date Lab (mah) (mgh) (mg/) {mgll) (mgfh (mafl) (mgn) (mgf) {mg) {(1mhosfcm) (ratlo)
9/28/1998 ENER - - - - - - .- 303 864 *1335 -
711412003 ENER 132 3.30 2.40 334 401 5.30 110 254 967 * 1545 1.03
21711997 ENER 132 385 5.70 229 437 0 76.4 490 1180 1722 1.02
412811997 ENER .103 29.2 3.10 208 - 409 0 395 444 1080 * 1745 0.977
/9730/1997 ENER - - - - - - - 444 1030 * 1577 -
4/14/1998 ENER 106 29.0 3.00 208 383 <1.000 340 460 1070 * 1539 0.997
9129/1999 ENER - - - - - - - 433 1040 * 1934 C—
8/29/2000 ENER - - - - - - - 405 1110 * 1986 -
9/27/2001 ENER - - - - - - - 450 1160 *2120 -
10722002 ENER - - — - - - = "538 1230 *2099 -
| 71712003 ENER 128 352 3.80 242 373 <1.000 56.8 585 1200 1773 0.999
'6/29/2003 ENER 223 57.8 470 290 351 <1.000 83.0 934 1820 *2338 1.04
7/1/2003 ENER 203 55.8 4.10 258 243 <1.000 ‘80.8 855 1790 * 2325 1.00
6/11/2003 ENER " 180 399 6.30 509 545 <1.000 '86.0 1050 2460 *2955 1.04
71112003 ENER 65.8 1.7 3.10 '590 845 <1.000 “80.0 651 2230 *2754 1.01
6/16/1980 HMC 77.0 - - - 346 16.0 <1.000 752 1118 - -
71111980 HMC - R C = — — - - o . 16.8 S -
11117/1980 'HMC - - - 450 329 - - 775 - 1430 -
12/2/1980 HMC - - —_ 475 340 - - 818 - 1629 -
8/18/1981 HMC - - - 480 362 - - 787 1480 - -
92111981 HMC — - - 440 350 — 35.0 787 1510 C - -
‘10/8/1981 HMC - - — 320 333 - 30.0 733 1450 - -
1171971981 HMC — — —_ 460 342 —  <0.0100 755 1480 - -
12/31/1981 HMC - - - 470 340 - 350 766 1820 - -
2/1511982 HMC - - - T - 455 327 - 430 . m2 1470 < . — -
3/2/11982 HMC R L — S - 495 323 R 430 - -.753 ~ 1420 - -
5/23/1982 HMC ~ 380 - " 16.0 448 350 11.0 28.0 739 1410 1963 -




Sample Point

Name Date

WCW  11/18/1982
11/18/1982
111181982
211411983
211411983

2/14/1983

411511983

6/27/1983
6/27/1983
62711983
8/31/1983
12/15/1983
12/19/1883
12/19/1983
1/20/1984
1/20/1984
1/20/1984
412611984
412611984
412611984
7/18/1984
7/18/1984
7/18/1984
11/1/1984
11/1/1984
11/1/1984
1/25/1985
12511985

172571565

( \

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)
Ca THROUGH ION_BAL

Ca Cond{calc.)

Mg K Na HCO3 co3 cl S04 08 lon_B
Lab (magll) (mglt) (mg/l) {mgll) (mgll) (mgh) {mg/l) (mgll) (mall) (pmhos/cm) (ratio)
HMC - - - - - - - - - 1551 -
HMC —_ - — - —_ - - - - 1680 -
HMC - - —_ — — - 35.0 730 1380 1701 —
HMC - - - - - - - - - 1996 -
HMC — - — - - - — - - 2017. -
HMC - —_ - — —_— — 35.0 708 1450 2052 -
HMC 25.0 1.000 2.00 484 360 0 430 744 1560 2019 0.990
HMC - - —_ - - - - - - - -
EID - 6.20 1.60 117 465 335 132 335 759 1398 — 0.910
HMC 21.0 3.00 2.00 448 354 6.00 18.0 694 1500 — 0.990
HMC - - - - - - 35.0 731 1350 - -
HMC - - - - - - - - - 2086 -
HMC - —_ - - - - - —_ - 2086 -
HMC - - - - - - 35.0 895 1420 2086 -
HMC - - - — - - - — - 2086 -
HMC - - - - - - - — - 2086 -
HMC — - - _ - - 35.0 824 1420 2121 -
HMC, - - - - - - - - - 2103 -
HMC - - - - - - - — - 2103 -
HMC 26.0 2.00 2.00 476 333 12.0 35.0 741 1290 2164 1.000
HMC - - — — - - - — - 1486° -
HMC - - - - - - _ - - 1583 -
HMC — - —_ - - - 28.0 895 1240 1583 - -
HMC - - - - - - - —_ - 2119 -
HMC - - —_ - - - - - - 2133 -
HMC - — - - - - 50.0 842 1530 2068 -
HMC - - - —_ - — - - —_ 2225 -
HMC - - — - - - - _ - 2053 —
Amic - — — - - .- 57.0 807 1170 2053 -
C-25




Sample Point
Name Date

wew 412211985
7/18/1985

10/18/1985

10/18/1985

10/18/1985

1/30/1986

1/30/1986

412911986

4120/1986

412911986 .

4129/1986
713011986
7/30/1986

12/3/1986

12/3/1986
.1213/1986
"12/311986
311911987
311911987
311911987
3/19/1987

7111987 .

71111987
71111987
71111987

913011987

9/30/1987

9/30/1987

913011987

C

TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS (cont.)

Ca

Mg

Ca THROUGH ION_BAL

S04

TDS

. Na HCO3 co3 cl. - Cond(calc.) lon_B
Lab (mgh) (mgh) (mgfl). (mgf) (mg/) (mafl) (mgh) (mgn). (mgh)-  (pmhosicm)  (ratio)
HMC 31.0 1.000 2.00 473 288 <0.0010 50.0 - 807 1520 - 0.970
HMC - - - - - - 50.0 898 -1510 B -
HMC - —_ - - - - - — - .1994 -
HMC - - - - - - - - - 2049 -
HMC .- - - — - - 350 817 1490 2083 -
HMC - - - - - ~ - — - 2061 -
.HMC - - - - - -~ 430 810 1190 1846 -
HMC - - - - - - - — - 2000 -
HMC - - - - - - - - - 2132 -
HMC - - - - - - - - - 2197 -
.HMC — - - - - ~ 35.0 827 1070 2094 -
.HMC - - —_ - — - = - g 2115 -

HMC - - - - — - 440 811 1510 2208 -
HMC — - - - - - - - - 2238 —
HMC - - - - - - - - - 2238 -
HMC - - - - - - - L - = 2210 -
HMC - - - - — - 43.0 845 1210 "2210 -
HMC - - - - — - - - - 2185 -
“HMC — - _ — — ~— - - - 2145 -
HMC — - - - - - - - - 2212 -
HMC = - — - - - 21.0 792 1410 2212 -
HMC - - - - - — - - - 2340 -
“HMC - - - - - - - - £ 2262 -
HMC - - - — — -~ - — - 2262 -
HMC 240 2.00 2.00 483 284 <10.00 57.0 818 1530 2271 0.950
HMC - - - - - - — — - '2145 -
HMC - - - - - — - - - 2197 -
HMC - - — - - - - - - 2262 -
HMC - - —- - - —~ 35.0 823 1500 2262 -




TABLE C-1.

Sample Point

Name

WCw

Date Lab

2/29/1988 HMC
2/29/1988 HMC
2120/1988 HMC
5/27/1988 HMC
51271988 HMC
8/30/1988 HMC
8/30/1988 HMC
8/30/1988 HMC
10/12/1988 HMC
41711989 HMC
4111989 HMC
7/5/1989 HMC
7/5/1989 HMC
7/5/1989 HMC
10/20/1989 HMC
6/25/1990 HMC
6/25/1990 HMC
6/10/1991 HMC
6110/1991 HMC
8/17/1992 HMC
6/8/1993 HMC
6/15/1984 ENER
6/15/1994 ENER
10/25/1994 ENER
512211936 ENER
§/22/1997 ENER
5/6/1998 ENER
511111999 ACZ
5/11/1999 ENER

¢

WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

Ca THROUGH ION_BAL

Ca Mg K Na HCO3 Cco3 ct S04 DS Cond(calc.) lon B
(mg/l) (mgh) (ma/) (mgll) (mgll) (mgli) {mgll) (mgfi) (mglt) (pmhos/cm) (ratio)
- - - - - - - - - 2145 -
— - - - - - - - - 2145 —_—
37.0 1.000 2.00 473 279 8.00 57.0 775 1440 2145 1.000
—_ —_ - - — -_ - — —_ 2094 -
§7.0 1.000 2.00 473 292 < 10.00 35.0 815 1520 2145 1.02
- — - — — - — - - 1971 -
- - - — - — - - - 2003 - -
—_ - - —_ —_ —_ 43.0 797 1320 2003- —_
46.0 2.00 2.00 473 293 - 43.0 798 1170 2055 1.02
- —_— — - —_— —_ - —_— - 2145 —
38.0 3.00 2.00 488 285 16.0 57.0 844 1380 2145 0.960
— — — — - — 57.0 818 1550 2340 -
—_ —_ - —_ - - — - - 2239 —
— — — — - — - — - 2286 -
21.0 3.00 4.00 520 273 12.0 50.0 790 1540 2224 1.06
- - - - - - - - - 2246 -
25.0 3.00 2.00 520 264 19.0 85.0 820 1440 2273 0.989
— - - - - - - —_ - 2182 -
38.0 1.000 1.000 470 271 16.0 64.0 780 1510 2197 0.975
28.0 1.000 2.00 487 262 29.0 57.0 802 1550 2162 - 0.964
28.0 2.00 2.00 500 265 25.0 50.0 757 1550 2223 1.05
10.7 2.00 0.800 483 2712 3.10 59.8 786 1508 * 2233 0.961
10.2 1.90 0.800 488 271 4.00 58.4 764 1451 *2233 0.990 -
10.8 1.90 1.40 485 294 4.30 542 772 1473 * 2094 0.967
112 220 1.50 463 298 9.00 73.0 760 1470 * 2456 0.907
7.60 1.60 1.60 484 302 17.0 72.1 731 1460 * 2391 0.949
5.00 1.30 1.60 466 291 266 66.0 680 1470 * 2228 0.954
# 229 # 2.00 # 1.50 # 464 # 262 # 10.00 # 49.0 # 740 # 1420 *# 2818 # 149
10.9 2.20 1.60 460 312 570 50.7 691 1430 *2815 0.984
# Signifies Quality Control Sample
* Signifies Specific Conductivity from HMC
C-27
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TABLE C-1. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont )

Ca THROUGH ION_BAL

Sample Point Ca Mg K .. Na HEO3 co3

Cond{calc.)

c S04 TS lon_B
Name Date Lab {mgh) {mgh) {mgh) {mg/) {mal) {mg/) (mgh) {ma) (mah) (umhos/em) (ratio)
wew 5/16/2000 ENER 14.9 3.27 244 520 326 <1.000 82.0 743 1560 2933 1.02
711712003 ENER 16.1 4.00 2.70 848 321 - 460 118 1020 1980 * 2840 0.980
WR25  10/12/1995 ENER 363 89.0 9.40 325 301 <0.100 100.0 1476 2646 * 3634 1.03
1112811995 ENER 224 62.0 7.80 263 565 <0.100 186 678 1862 * 3360 0.975
8/27/1996 ENER .376 92.0 . 620 340 254 <0.100 96.0 1590 2920 *3406 1.03
11/8/1997 ENER - - —_ - - - 114 1700 2930 * 3381 -
11/5/1998 ENER - - - - - - - 1660 2990 * 4370 -
11/5/1998 ENER - -~ - - - - - # 1640 # 3040 “# 4370 -
11/51998 ACZ - - - - - - e # 1710 # 2930 “# 4370 -
10/3r2000 ENER - - - - - - - 1330 2940 “ 4234 -
119 1950 * 3991 1.09

7/10/2003 ENER 561 135 8.50 355 381 <1.000

3660

. # Signifies Quality Control Sample

* Signifies Specific Conductivity from HMC




TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS.
pH THROUGH Th-230

Sample Point pH Unat Mo Se NO3 Ra226 Ra228 Cr v Th230
Name Date Lab (std. units) (mg/i) (mglt) (mgll) (mgll) {(pCiny {(pCin) (mgfl) {mghl) {pCim

0931 3/26/1882 HMC 9.40 < 0.0085 0.0500 <0.0100 1.70 —_— - - - —
7/28/1882 HMC 7.10 < 0.0085 0.0800 0.0300 120 140 - - — —
1/10/1983 HMC 10.1 <0.0085 0.0800 0.0100 240 0.800 - - —_ —
8/30/1983 HMC 8.00 < 0.0085 0.0500 <0.0100 1.80 0.30 — - — —
1110/1884 HMC 9.40 <0.0085 0.0800 0.0300 1.80 - - - —_ -
7/24/1984 HMC 7.90 <0.0100 0.0600 0.0200 3.70 0.600 — —-— - —
1/18/1985 HMC 9.20 < 0.0100 0.0700 0.0100 0.200 - - —_ - —
7/19/1985 HMC 8.90 <0.0100 0.0500 0.0200 420 0.200 —_ - — -
1/13/1986 HMC 7.70 <0.0100 0.0300 0.0100 260 - —_ —- - -
7/23/1986 HMC 8.00 <0.0100 0.0300 0.0100 5.00 0.200 — —_ — —_
1/29/1987 HMC 8.90 <0.0100 0.0300 0.0100 440 - - — — —_
7/22/1987 HMC 7.50 0.0594 0.0200 0.0100 350 - — - —_— —
2/10/1988 HMC 8.30 0.144 0.110 0.0200 1.30 —_ — — —_ —_
7/28/1988 HMC 9.20 0.0339 0.0400 0.0200 1.20 0.0300 — - — —
1/18/1989 HMC 8.30 0.0254 0.0300 0.0100 0.800 — — — - —
9/18/1989 HMC 8.60 0.0170 <0.0100 0.0100 0.400 *0.200 — *<0.0100 <0.0100 0
77311950 HMC 8.30 0.0085 0.0100 0.0100 1.10 - — — - —
8/20/1891 HMC 7.90 0.0339 0.0200 <0.0100 1.40 *0.700 - — - —
8/12/1992 HMC 8.30 0.0254 0.0300 <0.0100 4.00 *< 0.200 - —_ — —
3/4/1933 ENER - - - — — <0.200 —_ - — —
3/4/118993 HMC 7.90 0.0509 0.0200 0.0080 5.00 — - — — —_
9/1/1993 ENER 8.57 0.0051 0.0300 <0.0010 0.170 <0.200 — - -— —
3/28/1994 ENER 7.76 0.0200 0.0800 < 0.0050 <0.100 <0.200 <1.000 < 0.0500 <0.0100 <0.200
8/17/1984 ENER 8.48 0.0060 <0.0300 <0.0050 <0.100 <0.200 — - - -
6/14/1995 ENER 8.39 0.0234 0.0300 <0.0050 <0.100 <0.200 <1.000 <0.0500 <0.0100 <0.200
8/16/1995 ENER 740 0.0160 0.0300 < 0.0050 <0.100 <0.200 —_— — — -
7/31/1996 ENER 8.37 0.0310 0.0500 0.0140 <0.100 <0.200 <1.000 <0.0500 <0.0100 <0.200
4/14/1997 ENER 9.47 0.0060 0.0300 < 0.0050 < 1.000 <0.200 — —_ — -
5i5/1557 TiNER 9.23 U.uusu <0.0300 <0.0050 <0.100 < 0.200 - - - -

* Signifies Specific Conductivity from HMC

( C | (




Sample Point
Name

0931

0934

C

TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS (cont )

. Date Lab

4/1/1998 ENER
41111998 ENER
9/16/11998 ENER
412011999 ENER
911411999 ENER
4/6/2000 ENER
41612000 ENER
8/30/2000 ENER
8/30/2000 ENER
21251982 - HMC
9/1811989 HMC
71311990 HMC
8/19/1991 . HMC
8/19/1991 BARR
8/12/11992 HMC
31411993 HMC
8/31/1993 ENER
3128/1994 ENER
8/17/1994 ENER
8/17/1995 ENER
713111996 ENER
411411997 ENER
9/3/1997 ENER
4/1/1998 ENER
912411998 ENER
412011999 ENER
9/14/1999 ENER
4/6/2000 ENER
813072000 ENER

pH THROUGH Th 230

Unat Mo Se NO3 .

pH . Ra226 Ra228 Cr v Th230
(std. tmits) (mall) (mgh) (mg/) (mgh) (pCiM {pCifn) (mafl) (mah) (pCiM)

#902  #00024  #00500 #<00050 #<0.400 #<0.200 - - - -
9.04 0.0309 0.420 . 0.0100 <0.100 <0.200 - - - —
8.70 0.0015 0.0300 <0.0050 <0.100 0.200 - - - —
9.14 0.0007 0.0300 <0.0050 <0.100 <0.200 — —_ - -
827 0.0031 0.0300 0.0140 <0.100 <0.200 - - — —
8.13 0.0166 <0.0300 0.0140 <0.100 <0.200 - - - -
#819  #00188 #<00300 # 00140 #<0100  #<0.200 - - - —
9,04 10.0011 0.0309 <0.0050 <0.100 <0.200 - - - -

# 8.81 #00029 #<00300 #0009  #<0100  #<0.200 - - - —
840 - <0.0085 0.0600 <0.0100 0.200 1.10 - - - -
8.70 "0.0170 <0.0100 <0.0100 0.600 -0.900 —  *<0.0100 <0.0100 ‘0
8.40 - 0.0085 0.0100 0.0100 *1.000 — - - - -
7.90 0.0424 0.0200 <0.0100 1.000 - - - - -
— S = — - 0.600 - - - -
8.30 0.0339 0.0200 <0.0100 290 *<0.200 - - - -
8.20 0.0170 0.0200 0.0100 420 < 0.200 - - - -
8.42 0.0144 <00100 " <0.0010 <0.100 <0.200 - . = - -
753 0.0260 0.0400 <0.0050 <0.100 0.300 4.00 <0.0500 <0.0100 <0.200
8.40 00190  <0.0300 <0.0050 1.16 <0.200 ~ - - -
7.41 0.0270 0.0300 <0.0050 <0.100 <0.200 - - — —
8.33 0.0173 0.0300 0.0630 0.100 <0.200 <1.000 <0.0500 <0.0100 <0.200
8.46 0.0260  .<0.0300 <0.0050 <0.0100 <0.200 - - - -
8.64 0.0140 <0.0300 <0.0050 <0.100 <0.200 - — —_ -
8.37 0.0259 0.120 0.0090 <0.100 <0.200 - - - -
8.48 0.0160 <0.0300 <0.0050 0.110 <0200 - - - -
8.75 0.0096 - <0.0300 0.0080 <0.100 . <0.200 - - - -
8.20 0.0287 <0.0300 0.0250 0.150  <0.200 - - - -
8.08 0.0593 <0.0300 0.0290 3.30 <0.200 - — - -
8.38 — - —_— —

0.0220 <0.0300 " 00180 <0100

. <0.200

# Signifies Quality Controt Sample
* Signifies Specific Conductivity from HMC




TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)
pH THROUGH Th-230

Sample Point pH Unat Mo Se NO3 Ra22¢ Ra228 Cr v Th230
Name Date Lab (std. units) (mgil) {mgll) {mgll) (mgh) (pCl1) {pCin) {mgll) (mg/l) (pCil})

0934 7/25/2001 ENER —_— 0.0310 < 0.0300 0.0230 . - - — —_— — —

2/26/2002 ENER —_ 0.0510 <0.0300 0.0260 — - — — — —

7122/2002 ENER — 0.361 0230 . 0.0290 — — —_— —_— —_ —_

4/28/2003 ENER — 0.0931: 0.100, 0.0170 —_ — -— J— — —

71772003 ENER 8.33 0.0745 <0.0300 0.0200 1.70 <0.200 < 1.000 - <0.0100 0.300

ACW 12/711979 UNK 8.39 — 0.0100 0.0140 — - - 0.0050 —_ —

12/2/1980 HMC 8.10 < 0.0085 0.0200 <0.0100 0.480 1.30 — - — —_—

8/18/1981. HMC 8.30 < 0.0085 0.0300 < 0.0100 0.800 0.800 — —_ - —

10/8/1981 HMC — < 0,0085 0.0200 <0.0100 0.500 1.10 - — _ -

11/19/1981 HMC - 0.0170 0.0400 <0.0100 0.200 1.30 - — - -

2/1/1982 HMC —_ 0.0085 0.110 0.0200 0.200 0.500 —-— —_ —_ —_

2/15/1982 HMC 7.80 0.0678 0.0500 0.0300 0.300 1.000 —_ — - —_

3/2/1982 HMC —_ < 0.0085 0.0700 <0.0100 0.400 0.500 — —_ —_ -

5/21/1982 HMC 8.40 < 0.0085 0.0400 0.0300 0.400 0.500 — — — —_

11/16/1982 - HMC 7.90 < 0.0085 0.0500 0.0500 0.800 - —_ - — —

2/14/1983 HMC 8.00 < 0.0085 0.0300 <0.0100 0.600 — —_— — — —

411511983 HMC 8.10 <0.0085 0.0100 0.0100 0.900 0.600 - - —_ -—

6/27/1983 EID 8.70 —_ <0.0100 0.0060 0.0400 —_ —_ —_— — —

6/27/1983 HMC 7.80 0.0678 0.0200 0.0100 1.10 0.900 —_— —_ —_— —

8/31/1983 HMC 8.00 0.0102 0.0100 0.0200 0.500 - —_ —_ — —

12/19/1983 HMC 8.00 0.0068 0.0200 0.0200 360 —_ — — - —

1/1/1984 HMC 7.90 0.0170 0.0200 0.0200 0.700 - — -~ -— —

7/19/1984 HMC 8.70 <0.0100 0.0100 0.0200 4.00 - - —_ - —

11121984 HMC 8.60 0.0170 0.0200 0.0200 15.4 — — — — —

3/19/1986 HMC 7.50 <0.0100 0.0100 0.0100 6.80 - —_ — -— —

5/20/1986 HMC 7.80 <0.0100 0.0100 0.0100 10.6 0.400 —_ — —_ -—

7/9/11986 HMC 7.60 <0.0100 0.0100 0.0100 11.5 -_— - —_ — —_

12/31/1986 HMC 7.50 <0.0100 0.0100 0.0100 11.8 — —_ —

12/19/1989 HMC 8.80 0.0424 <0.0100 <0.0100 0.300 *0.200 *0 <0.0100 <0.0100 *0

* Signifies Specific Conductivity from HMC
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TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

pH THROUGH Th-230
Sample Point - pH Unat Mo Se NO3 Ra226 Ra228  Cr v Th230
Name Date Lab  (std. units) (maf) (mgfh (mgn) {mam) (rCiN) {(pCUN). {mafl) (mg) (pC1N
ACW 6/26/1990 HMC 8.90 0.0254 0.0100 0.0100 3.00 - - - - -
6/27/1991 HMC 8.20 0.0085 0.0100 <0.0100 230 *0.200 - - - —-
121011992 ' HMC 9.20 <0.0085 <0.0100 <0.0100 400 *< 0.200 - - —_ -
7112/1994 ENER 8.73 "0.0220 <0.0300 0.0110 0210 0.900 <1,000 <0.0500 <0.0100 <0.200
71211994 ENER 8.68 0.0190 <0.0300 0.0100 0.270 0.700 <1000 <0.0500 <0.0100 <0.200
cwi1 112111982 HMC - 0110 0.0400 0.0900 1.90 2560 - - - D
11281982 HMC - < 0.0085 0.0400 0.0900 0.400 1.30 - - - -
3/9/1994 ENER 8.42 0.0200 <0.0300 < 0.0050 0.130 0.200 <1.000 <0.0500 <0.0100 <0.200
.2/26/2002 ENER - 0.0340 <0.0300 0.0110 - - - - - -
8/21/2002 ENER - -0.0400 <0.0300 -0.0180 S - - - - —
412312003 ENER — . 00819 <0.0300 0.0220 K- - - - - -
71102003 ENER .8.37 0.0480 <0.0300 0.0290 0.700 <0200 <1,000 - <0.0100 <0.200
cw2 112211982 HMC - < 0.0085 .0.0300 10,0900 1.000 2,00 - - - -
21211982 HMC 8.10 <0.,0085 "0.0300 <0.0100 0.200 1.30 - - - -
711511982 HMC 8.40 <0.0085 0.100 0.0100 2.00 1.30 - - - -
112011983 HMC 8.25 <0.0085 0.0100 0.0300 0.600 - - - - -
411411983 . HMC 8.00 <0.0085 .0.0100 0.0400 0.600 - - - —_ -
6/27/1983 EID 8.83 *0.0150 <0.0100 <0.0050 0.230 - - - - -
6/27/1983 - HMC 8.60 <0.0085 0.0200 0.0300 0.900 0.700 - - - —
9/12/1983 HMC 8.50 0.0034 0.0300 0.0100 0.700 0.300 - —_ - -
1072611983 * HMC 8.20 0.0034 ©0,0200 0.0100 0.400 —- - - - —-
1/5/1984 HMC 7.80 0.0170 0.0300 0.0200 0.500 - - - - —
4/4/1984 HMC 8.50 0.0034 0.0400 0.0200 370 - - - - -
6/45/1984 HMC 8.30 0.0170 0.0500 0.0200 6.10 0.500 - - - -
10/12/1984 HMC 8.20 <0.0100 0.0100 0.0100 - — - - - -
11611985 HMC ~ - 8.30 0.0170 -0.0200 0.0100 . 0.500 - - - - -
4/10/1985 HMC 8.30 0.0170 0.0200 0.0200 0.900 - - - S —

7122/11985 HMC 8.30 <0.0100 0.0300 0.0100 240 1.70 - - -

* Signifies Specific Conductivity from HMC
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Sample Point

Name

Ccw2

TABLE C-2.

Date Lab

10/3/1985 HMC
1/9/1986 HMC
4/8/1986 - HMC
71511986 HMC
10/13/1986 HMC
1/8/1987 HMC
4/9/1987 HMC
74711987 HMC
10/15/1987 HMC
11/19/1987 EID
11/19/1987 HMC
1/26/1988 HMC
4/20/1988 HMC
7/20/1988 HMC
12/15/1988 HMC
1/23/1989 HMC
4/24/1989 HMC
9/20/1989 HMC
12/1/1989 HMC
2/15/1990 BARR
2/15/1990 HMC
5/8/1990 HMC
8/7/1990 HMC
11/27/1990 HMC
2/19/1991 HMC
2/19/1991 BARR
5/16/1991 HMC
8/14/1991 BARR

soemmismams ¢iesm
1142VI133 1 v

WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

pH THROUGH Th-230

pH Unat Mo Se NO3 Ra226 Ra228 Cr V' Th230
(std. units) (man) (mgli) {mgli) {mglt) (pCit) (pCin) (mgl)) (mgh) (pCi)
8.40 0.0170 0.0200 0.0100 2.80 - — —_— — —
7.70 < 0.0100 0.0200 0.0100 280 - — — - -
8.10 < 0.0100 0.0200 0.0100 2.10 - —_ - — -—
7.90 0.0136 0.0200 <0.0100 4.80 0.700 —_ - —_ -
7.80 <0.0100 0.0100 0.0200 6.30 - — - — —_
8.10 <0.0100° 0.0200. 0.0200 6.00 - —_ - — —_
8.30 0.0170 0.0200 0.0300 0.900 - - - - -
7.80 0.0509 0.0100 0.0200 0.700 0.600 —_ — - —
8.00 <0.0100 0.0200 0.0100 1.30 - - — — —
— 0.0150 <0.0100 <0.0050 — - —_ <0.100 <0.100 -
7.90 <0.0100 0.0100 0.0100 0.900 0.200 —_ — - -—
7.90 <0.0100 0.0200 0.0100 0.800 — — — — -
8.40 <0.0100 0.0200 0.0200 0.500 —_ —_— — - —_
8.50 0.0085 0.0200 0.0100 0.600 0.200 — — —_ —
8.70 0.136 0.150 0.0100 0.400 - — — —_— —
8.60 0.0678 0.0200 <0.0100 0.600 - — —_ — —
7.80 <0.0100 0.0200 <0.0100 0.400 -~ — - — —
8.70 0.0170 0.0100 <0.0100 0.300 0.100 — *<0.0100 <0.0100 *0.100
—_ 0.0254 - <0.0100 - *0.100 *0.300 — — 0
- - 0.0400 - — <0.200 <0.900 <0.0100 — <0.200
7.90 0.0085 0.0100 <0.0100 0.300 0.100 —_— <0.0100 <0.0100 —
—_— 0.0170 — 0.0100 —_ -— - — — —
8.30 0.0678 0.0200 0.0100 1.70 *0.200 *< 0.200 - — *<0
— < 0.0085 - 0.0200 - - - - _ —_
8.30 0.0339 0.0200 0.0300 4.00 - - <0.0100 <0.0100 -
- — —_ —_ — 0.100 1.60 — - 0.200
—_ 0.0763 — <0.0100 —_ - — — — —
8.13 *0.0170 0.0200 0.0030 <0.100 0.100 <0.100 *<0.0100 *<0.0100 <0.100
—_ u.U424 —_ <0.0100 — — —_ — — —
* Signifies Specific Conductivity from HMC
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TABLE C-2, WATER QUALlTY ANALYSES FOR THE CHINLE AQUIFERS (cont )

pH THROUGH Th-230

Sample Point pH Unat Mo . Se - NO3 - Ra226 Ra228 Cr - v Th230

Name Date Lab  (std.units)  (mgfl) (mgfm) (ma/l) (mam (pCiM (pCim (mgf) (man) (pCi
CW2 | 2/19/1992 HMC 8.50 0.0339 0.0200  <0.0100 0.700 *0300  *<1.000  <00100  <0.0100  *<0.200
5/20/11992 HMC - 0.0424 ~  <0.0100 .- - - - - —
7/30/1982 HMC 8.50 00170  <00100  <0.0100 . 290 - —  <00100  <0.0100 2
713011992 ENER 8.56 ,0.0085 <0100  <0.0010 - <0.200 <1.000  <0.0500 <0.100 <0.200
11/411992 , FIMC - 10.0085 —  <00100 - - - - - -
2/8/1993 HMC 8.60 0.0254 00100  <0.0100 5.00 - —  <00100  <0.0100 -
5/4/1993_HMC —  <00085 —  <0.0100 - - - — - e
811211993 HMC 860  <0.0085 00100  <0.0100 1.40 *0.500 —  <00100  <0.0100 -
111111993 ENER - 0.0100 ‘—  <0.0010 - - - - - —
21211994 ENER 8.24 00140  <00300  <0.0050 0.120 <0.200 <1.000  <00500  <0.0100 <0.200
310/1994 ENER 8.56 00180  <0.0300  <0.0050 0.100 <0:200 <1.000  <00500  <0.0100 <0.200
513/1994° ENER - 0.0200 —  <00100 - - - - - -
8/2/1994 ENER 8.45 00170  <0.0300 10.0070 <0.100 0.300 <1.000  <00500  <0.0100 <0.200
117211994 ENER - 0.0230 . - 0.0050 — - - - L= -
27211995 ENER 8.62 00150  <00300  <0.0050 <0.100 0.200 <1.000  <00500  <0.0100 <0.200
213/1995 ENER 8.68 00190  <00300  <0.0100 <0.100 129 <1.000  <00500  <0.0100 <0.200
 5/5/1995 ENER - 100250 —  <0.0050 - - - - - -
" 8211995 ENER 8.62 ‘00150  <00300  <0.0050  <0.100 , 0.300 250  <00500 .<0.0100 <0.200
11/15/1995 ENER - .0.0180 |~ <0.0050 - - - - - -
21211996 ENER 854 100180  <0.0300  <0.0100 <0100 <0200  .<1.000 - D . 110
2/12/1996 ENER '8.51 00160  <00300  <0.0100 0.130 123 170 <00500  <0.0100 0.800
'5/14/1996 ENER - 0.0200 - <0.0100 - = - - .- S
712011996 ENER 8.1 0,012 0.0300 0.0110 0.100 0.200 1.000 0.0500 0.0100 0.200
111411996 ENER - 0.0120 0.0300  <0.0050 - - - - - -
2311997 ENER 7.99 0.0140 0.0500 0.0050 0.100 <0.200 <1000  <0.0500 0.0200 <0.200
429/1997 ENER- - — 00130  —  <00050°  — -~ = - L=
7281997 ENER ©© . = - 00156 - <00050 @ — 7 -~ - e - S
10113/1997 ENER 843 00180  <00300  <0.0050 <0.100 <0.200 <1.000  <00500  <0.0100 <0.200

2/10/1998 ENER 8.22 0.0146 <0.0300 0.0050 - - :<0.100 0.300 < 1,000 - <0.0100 0.300
. ey

* slgmﬁes Speclﬁc Conductivity from HMC -




TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS.‘ (cont.)

pH THROUGH Th-230.
Sample Point pH Unat Mo Se NO3 Ra226 Ra228 Cr Vv Th230
Name Date Lab {std. units) (mgll) {mgll) (mgfl) (mg/l) (pCin) (pCi/l) {mgh) (mglt) (pCin)
cw2 5/6/1998 ENER - 0.0195 - 0.0050 —_— - - —_— - -
8/5/1998" ENER 8.29 0.0133 <0.0300 0.0090' <0.100 < 0200 <1.000 —_— <0.0100 <0.200
10/28/1998 ENER - 0.0150 — 0.0060 - — - — — -
2/4/1999 ENER 8.14 0.0129° < 0.0300 0.0050 <0,100 <0.200 <1.000 — <0.0100 <0200
5/20/1999 ENER - 0.0130 - 0.0080 — - - - - —
8/17/1999 ENER 8.24 0.0145 < 0,0300 0.0080 <0.100 <0.200 < 1.000 — <0,0100 < 0.200
11/4/1999 ENER~ — 0.0100 - 0.0070 —_— —_— — — - -
2/2/2000 ENER 8.44 0.0130 < 0.0300 0.0100 0.160 < 0.200 1.80 — < 0.0100 0.200
5/2/2000 ENER —_— 0.0154 —_— 0.0140 - - - — — —
8/2/2000 ENER 8.13 0.0183 0.0301 0.0075 0.120 <0.200 <1.000 — <0.0100 <0.200
11/28/2000 ENER —-— 0.0115 - 0.0151 - - - - - -—
§/30/2001 ENER - 0.0160 <0.0300 0.0130 -— —_— —_ - - —_
2/26/2002 ENER -— 0.0690 0.0600 0.0130 — — - -— — —
8/15/2002 ENER - 0.0400 0.0500 0.0210 — —_ - — - —
8/21/2002 ENER — 0.100 0.0500 0.0190 - - —_ — - -—
4/23/2003 ENER —-— 0.0339 < 0.0300 0.0180 — —_ — -— - —
7/10/2003 ENER 8.63 0.0163 <0.0300 0.0220 0.300 <0.200 < 1.000 - <0.0100 < 0.200
cwW3 1/29/1982 HMC — < 0.0085 0.0200 0.0600 0.300 0.800 —_ — —_ —
3/9/1982 HMC 7.70 < 0.0085 0.0200 <0.0100 0.500 0.500 - -— —_ —_
3/10/1982 HMC 7.90 <0.0085 0.0200 <0.0100. 0.600 0.800 —_ —_ - -
71511982 HMC 8.30 < 0,0085 0.0500 —_ <0.100 — — - — —
9/15/1982 HMC 8.30 < 0.0085 0.0500 0.0200 <0.100 1.30 - —_ — —
12/23/1982 HMC 8.10 <0.0085 < 0.0100 0.0300 0.800 —_ — -— — —
2/11/1983 HMC 8.10 < 0.0085 <0.0100 0.0200 0.700 —_— —_ - — —
4/14/1983 HMC 8.10 0.0034 0.0100 0.0500 0.800 —_ - - — -
6/28/1983 HMC 8.20 0.0085 0.0100 *0.0070 * 0.0200 0.700 - - - -
9/12/1983 HMC 8.50 0.0034 0.0200 0.0300 0.600 0.300 - - - -
10/27/1983 HMC 8.20 0.0102 0.0100 0.0100 0.300 -— —_ — — —_
1/6/1984 HMC 7.60 0.0170 0.0300 0.0200 . - 0500 —-— _— - — -—
* Signifies Specific Conductivity from HMC
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Name
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TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS (cont.)

- Date Lab

2/14/1984 HMC
41411984 HMC
7/126/1984 HMC
10/12/1984 - HMC
1117/1985 - HMC
41011985 - HMC
7122/1985 HMC
10/411985 HMC
1/9/1986 HMC
41811986 HMC
7I16/1986 HMC
1013/1986 HMC
1/8/1987 HMC
4/9/1987 HMC
712211987 HMC
10/15/1987  HMC
2/2/1988 HMC
412011988 HMC
712011988 HMC
10/12/1988 HMC
112411989 HMC
412511989 HMC
9/15/1989 HMC
1112911989 HMC
2/15/1990 BARR
2/15/1990 HMC
5/8/1990 HMC
5/20/1990 HMC
8/7/1990 HMC

pH, THROUGH Th-230
pH Unat Mo "se NO3 Ra226 Ra228 Cr v Th230
(std. units) (mgl) (mgft) (man) (mgh) (pC) {pCiMm _(maf) (mah) (pCim)

- 0.0170 - - - - - - - -
8.30 0.0102 0.0300 <0.0100 430 - - - - -
760  <0.0100 00100  0.0100 7.90 0.400 - - - -
8.00 0.0102 0.0100 0.0100 - - - - - -
7.50 0.0170 0.0100 10.0100 0.300 - - - - -
8.10 00254  0.0100 10.0100 1.50 - - - - -
7.90 0.0170 0.0200 0.0100 2,00 0.900 — - - -
7.70 0.0085 0.0100 0.0100 2.90 - - - — -
7.40 0.0170 0.0100 0.0100 2.80 - - - - -
7.90 '0.0102 0.0100 10.0200 420 - - - - -
7.90 .0.0204 0.0200  <0.0100 '6.20 0.200 - - - -
7.60 0.0170 0.0100 10,0200 530 - - - - -
8.00 <0.0100 0.0200 0.0100 6.50 - - - - —
8.30 0.0170 0.0100 [0.0200 230 — —_ - - -
7.20 '0.0509 0.0100 0.0100 250 - - - - -
7.70 <0.0100 0.0100 0.0100 0.600 - - - - -
7.70 <0.0100 0.0200 0.0200 0.700 - — — — —_
'8.20 00339 0.0200 0.0100 0.200 - — - - -
8.00 0.0254 0.0200 0.0200 0.400 0.200 - - - -
8.00 0.0170 0.0100 0.0100 0.400 0.200 - - - -
820  <0.0100 0.0100 0.0100 0.500 - — - - -
840  <0.0100 0.0200 0.0100 0.300 - — - - -
8.60 00170  <0.0100 0.0100 0.200 1.000 *0.100  *<0.0100  <0.0100 ‘0

— 0.0424 - 0.0100 - *0.300 *0.500 - - ‘0

- — 0.0400 — - <0.200 <0.900 <0.100 - <0.200
750 0.0170 0.0100 0.0100 0.200 0.100 —~  <00100  <00100 - -

— 0.0424 R .0.0100 - - - SR — —_ o -

- 10.0509 —  <0.0100 - - - - - -
7.90 0.0763 0.0100 .0.0100 1.50 - - - - -

* Signifies Specific Conductivity from HMC




TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

pH THROUGH Th-230
Sample Point pH Unat Mo Se NO3 Ra226 Ra228 Cr '} Th230
Name Date Lab (std. units) (mall) (mgll) {mg/l) {mgfl) {pCifl) {pCit) {mg/t) {mgil) {pCin)
CW3 8/7/1990 BARR — - — - - <0 <0.400 - —_ 0.200
11/2711990 HMC — < 0.0085 - 0.0200 - - - — - -
11/27/1990 BARR - - - <0.0020 - - - - - -
2/19/1991 HMC 7.70 0.0339 0.0100 0.0200 4.00 — - <0.0100 <0.0100 -
2119/1991 BARR - — - — - 0.200 1.60 —_ - <0.100
5/15/1991  HMC - 0.0678 - <0.0100 - - - — — -
8/13/1991 BARR 7.99 * 0.0678 *0.0200  *<0.0100 “4.90 0.100 0.600 *< 0.0100 *<0.0100 <0.100
11/26/1991 HMC - 0.0509 — <0.0100 - - - - - -
2/2/1992 ENER - - — - —_ <0.200 <1.000 - — <0.200
2/20/1992 HMC 8.10 0.0678 0.0100 <0.0100 0.700 — - <0.0100 <0.0100 -
512011992 HMC — 0.0509 - <0.0100 - - - - - —
7/29/4992 ENER 8.33 *0.0170 <0100  *<0.0100 3,00 0.500 1.70 < 0.0100 <0.100 <0.200
11/4/1992 HMC - 0.0254 —_ <0.0100 —_ - - - - —
2/8/1993 HMC 8.30 0.0509 <0.0100 <0.0100 4.80 - - <0.0100 <0.0100 -
5/4/1993 HMC - 0.0254 - <0.0100 - - - - - -
8/11/1993 ENER 8.49 * 0.0594 <0.0100 <0.0010 0.130 0.700 3.10 <0.0500 <0.100 <1.000
11/1/1993 ENER - 0.0110 - <0.0010 - - - - —- -
21211994 ENER 7.68 0.0180 <0.0300 0.0070 <0.100 <0.200 1.40 <0.0500 <0.0100 <0.200
2/2/1994 ENER 7.89 0.0250 <0.0500 <0.0100 <0.100 1.7 <1.000 <0.0500 <0.0100 <0.200
3/9/1994 ENER 7.83 0.0270 <0.0300 <0.0050 0.150 <0.200 <1.000 <0.0500 <0.0100 <0.200
5/3/1994 ENER — 0.0270 - <0.0050 - - —_ — — -
8/1/1994 ENER 8.15 0.0260 <0.0300 <0.0050 <0.100 <0.200 <1.000 <0.0500 <0.0100 <0.200
11/1/1994 ENER - 0.0270 —_ 0.0050 - - - - - —_
2/2/11995 ENER 8.17 0.0260 <0.0300 <0.0050 <0.100 0.600 <1.000 <0.0500 <0.0100 <0.200
5/5/1995 ENER - 0.0170 - <0.0050 - - - — - —_
8/2/1995 ENER 8.25 0.0250 <0.0300 <0.0050 <0.100 <0.200 <1.000 <0.0500 <0.0100 <0.200
11/15/1995 ENER — 0.0330 - <0.0050 - - - - - -
11/27/4995 ENER 8.32 0.0245 < 0.0300 <0.0100 0.110 <0.200 240 <0.0500 <0.0100 <0.200
Z/Z1i550 EicR 8.24 0030 U.UsLY <0.0100 <0.100 <0.200 < 1.000 - — 0.400
* Signifies Specific Conductivity from HMC
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TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (véont.)

Sample Point )
Name Date Lab

cws 5/14/1996 ENER
713111996 ENER
11/411996 ENER
231997 ENER
4129/1997 ENER
7/28/1997 ENER
10/13/1997 ENER
2/10/1998 ENER
5/5/1998 ENER
8/4/1998 ENER
10/28/1998 ENER
273/1999 ENER
5/11/1999 ENER
8/17/1999 ENER
11/9/1999 ENER
2/8/2000 ENER
2/8/2000 ENER
4127/2000 ENER
8/2/2000 ENER
8/2/2000 ENER
1172812000 ENER
21312001 ENER
6/5/2001 ENER
21252002 ENER
2/25/2002 ENER
412912002 ENER
81212002 ENER
412312003 ENER
71712003 ENER

pH THROUGH Th-230
pH Unat.. Mo . Se NO3 Ra226 Ra228 cr v Th230
(std. units) (mg/l) (mgh) (mgh) (mgh) . (pCiN) (pCin) (mgn) (mghl) (pCIM

- 0.0260 —~  <00100 - - - - - -
8.0 0.0281 <0.0300 0.0030 <0.100 <0.200 <1000  <0.0500 <0.0100 <0.200
8.35 0.0266 <0.0300  <0.0050 <0.100 <0.200 - - - -
7.89 0.0260 <0.0300  <0.0050 <0.100 <0.200 <1000  <0.0500 <0.0100 <0.200
- 0.0280 - <0.0050 - - - - - -

- 0.0280 —~ <0050 - - - - - -
8.20 0.0280 <0.0300  <0.0050 <0.100 <0.200 <1000  <0.0500 <0.0100 <0.200°
8.16 0.0294 <0.0300  <0.0050 <0.100 <0.200 <1.000 - <0.0100 0.200
- 0.0389 —  <0.050 - - - - - -
8.22 100315 00400  <0.0050 <0.100 <0.200 <1.000 - <0.0100 <0.200
- 00310 - <0.0050 —— - - - - -
7.97 10,0328 <0.0300  <00050 <0.100 <0.200 <1.000 - <0.0100 <0.200
- 0.0307 e <0.0050 - - - - - -
8.24 0.0320 <0.0300  <0.0050 <0.100 <0.200 <1.000 - <0.0100 <0.200
- 0.0250 .=~ <00050 - - - - - -
7.90 0.0270 <0.0300 <0.0050 '0.140 0.100 <1.000 - <0.0100 0.200
#8410  # 00260 #<00300 #<00050 #<0.100 #<0200  #<1.000 —  #<0.0100  #<0.200
Cee 0.0290 —  <0.0050 - - - - - -
8.04 0.0020 <0.0300  <0.0050 <0.100 <0.200 <1.000 - <0.0100 0.400
#826 #0028 #<00300  # 00050 #<0.100 #<0200  #<1.000 —  #<00100  #<0200
- °0.0240 —~  <0.0050 - — - - - -

- 0.0352 <0.0300 0.0090 - - - - - -

- 0.0340 <0.0300 0.0070 - - - - - -

- 1.33 1.19 0.0430 - - - - — -

- #1.35 #1419  # 00460 - - — - - -

- 1.34 126 0.0680 - -~ - - L - -

- 1.69 149 0.0600 - - - - -, -

- 1.74 1.54 0.0370 - - - - - -
8.08 2.1 1.66 0.0350 0.200 <0.200 <1.000 - 0.0300 <0.200

# Signifies Quality Control Sample




TABLE C-2,

Sample Point
Name Date Lab
Cw3e 4/13/1987 HMC

cwio

8/2/1988 HMC

10/12/1988 HMC

10/9/1989 HMC
8/6/1990 HMC
8/8/1990 BARR
8/20/11991 HMC
9/2/1992 HMC
9/13/1993 ENER
9/20/1994 ENER
9/19/1995 ENER
9/411997 ENER
9/29/1998 ENER
9/15/1999 ENER
8/30/2000 ENER
7/8/2003 ENER

4/9/1987 HMC

4/9/1987 HMC
8211988 HMC

10/12/1988 HMC

8/17/1989° HMC
8/6/1990 HMC
8/8/1990 BARR
8/20/1991 HMC
9/23/1992 HMC
9/13/1993 ENER
9/15/1994 ENER
9/15/1994 ENER

WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

pH THROUGH Th-230
pH Unat Mo Se NO3 Ra226 Ra228 Cr Vv Th230
{std. units) (mg/l) {(mgll) (mghn) (mgh) (pCin) {pCi/l) {mg!l) {mg/l) (pCiny

7.90 <0.0100 0.0100 0.0100 1.10 0.900 - —_ — —
8.00 0.0254 0.0200 0.0100 1.50 0.0300 — — - —
7.80 0.0085 0.0600 0.0100 0.300 0.200 — - - —
8.50 0.0254 0.110 0.0100 0.200 0.100 — <0.0100 <0.0100 *0
7.70 0.0170 0.100 0.0100 1.70 - -— - - -

- - - - — 10.00 - —_ - -
7.70 0.0170 0.0800 0.0100 3.00 * 0.400 - — - —
8.10 <0.0085 0.0900 0.0100 0.600 *0.300 - —_ - —
8.01 0.0060 0.100 0.0680 <0.100 <0.200 <1.000 <0.0500 <0.100 <1.000
8.26 0.0520 <0.0300 0.0060 <0.100 1.000 <1.000 < 0.0500 <0.0100 <0.200
7.97 0.0554 0.100 < 0.0050 0.370 <0.200 - — — -
8.15 0.0050 0.0300 < 0.0050 < 0,100 <0.200 - - - —_
7.99 0.0050 0.0700 <0,0050 <0.100 0.400 — — — -
7.48 0.0111 0.0800 <0.0050 <0.100 0.500 - - — -
7.87 0.0051 0.0400 <0.0050 0.130 <0.200 - - - —_
8.08 0.0122 <0.0300 0.0110 <0.100 0.500 <1.000 - <0.0100 0.300

- 0.0170 0.0100 0.0300 360 1.10 - - - —
7.70 —_ - - — - —_— —_ - —
7.60 0.0339 0.0100 0.0100 0.600 1.10 - - - —
7.40 0.0339 0.0100 0.0100 0.600 3.00 — - — -
8.10 0.0254 <0.0100 <0.0100 0.200 0.100 - - —-— -
7.50 0.0339 0.0200 0.0100 1.90 - — - — -

—_— — — — — <0.100 — -— - -
7.30 0.0509 <0.0100 0.0100 1.90 * 0.500 - - - —_
7.50 0.0085 <0.0100 0.0100 0.640 * 0.0800 - — - —
7.88 0.0120 < 0.0500 <0.0010 0.100 0.300 1.30 < 0.0500 <0.100 <1.000
7.81 0.0260 <0.0300 0.0070 <0.100 0.600 <1.000 < 0.0500 <0.,0100 <0.200
7.81 0.0270 <0.0300 0.0050 <0.100 0.700 <1.000 < 0 0500 <00Mnn <0200

* Signifies Speclfic Conductivity from HMC
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TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.) - .
pH THROUGH Th-230

Sample Point ' pH Unat Mo Se NO3 Ra226 Ra228 cr -

. : v Th230
Name Date Lab  (std. units) (mgn) (mgf) {mgf) {mafh (pCin) (pCin) - (mgh) (mgh).. (pCin)

cW13 12/29/1994 ENER 8.10 0.0450 <0.,0300 0.0360 <0.0100 <0.200 <1,000 <0.0500 <0.0100 <0.200

1229/1994 ENER 8.13 00460  <0.0300 ‘00510  <0.0100 <0.200 1.70 <00500  <0.0100 <0.200

2/11/1995 ENER 8.33 0.0500 <0.0300 0.244 1.32 <0.200 <1,000 <0.0500 <0.0100 <0.200

528/1996 ENER 8.42 0.0500 <0.0300 0.102 0.540 0.500 <1.000 <0.0500 <0.0100 0.900

6/14/1996 ENER - 0.0960 <0.0300 _ 0.191 - I— - —_ - -

CWi4 . 2/111995 ENER 8.23 0.0190 <0.0300 0222 5.02 <0.200 <1.000 <0.0500 <0.0100 <0.200

2/111995 ENER 8.16 0.0190 <0.0300 0.0830 1.90 <0.200 <1,000 <0.0500 <0.0100 <0.200

2011711995 ENER 8.64 0.0100 <0.0300 0.0990 2.22 <0.200 - <0.0500 <0.0100 -

37211995 ENER 8.39 0.0120 <0.0300 0.100 2.36 0.300 < 1,000 <0.0500 0.0200 <0.200

CW15 21711995 ENER 7.91 0.0150 <0.0300 0.0210 0.650 2.30 2.00 <0.0500 <0.0100 <0.200

11/2011995 ENER 7.65 0.0190 <0.0300 0.0300 3.58 0.300 <1.000 <0.0500 <0.0100 <0.200

10/15/1996 ENER 8.10 0.0235 <0.0300 - 0.0290 3.78 <0.200 <1,000 <0,0500 <0.0100 <0.200

6/3/11997 .ENER _ 0.0450 - 0.0250 - - R - - -

11/8/1997 ENER 7.80 0.0240 <0.0300 70.0420 467 <0.200 - - R .

5/19/1998 ENER - 0.0315 - 10,0150 - e - - A -

11/5/1998 ENER 8.20 0.0310 <0.0300 ,0.0100 1.03 0.400 - - - -

11/5/1998 ENER # 8.10 # 00336 #<0.0300 # 0.0110 #102  #<0.200 - - - -

11/511998 ACZ # 8.10 # 00280 #<0.0100 # 0.0120 # 1.08 - # 0.130 - = -

6/3/1999 ENER - 0.0330 - 0.0140 - - - - — -

62112000 ENER - . 0.0501 L e 0.0361 - g - - — —

6/6r2001 ENER — . 0.0209 - 0.0310 - - - - - -

6/2412002 ENER - 0.0170 - 0.0350 - - — - — -

711412003 ENER 8.13 0.0155 <0.0300 0.0390 3.90 <0.200 <1,000 — <0.0100 <0.200

cwi7 2/13/1995 ENER 7.70 0.121 <0.0300 0.0690 13.4 0.300 3.90 <0.0500 <0.0100 <0.200

11/28/1995 ENER 7.89 0126 <0.0300 0.0690 15.0 0.300 1.20 <0.0500 <0.6100 <0200

8/27/1996 ENER 774 . 00690  0.0600 0.116 153 N3 Co— - - 7=

6/3/1997 ENER - . 0437 *0.0900 0.0850 - - - —_ - -

11/8/1997 ENER 7.73 0.153 <0.0300 0.0740 149 <0.200 - - - -

~ #Signifies Quality Control Sample




Sample Point
Name

cwi7

cwis

Ccw24

TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

Date Lab

5/18/1998 ENER
11/5/1998 ENER
11/5/1998 ACZ

11/5/1998 ENER

6/1/1999 ENER
6/19/2000 ENER
6/7/2001 ENER
6/27/2002 ENER
711072003 ENER

2/9/11995 ENER
11/21/1995 ENER
11/22/1995 ENER
8/27/1996 ENER
10/15/1996 ENER

11311997 ENER
41171997 ENER
11/19/1997 ENER
4/14/1998 ENER
11/411998 ENER
712214989 ENER
712012000 ENER
712412001 ENER
7/2312002 ENER
4/28/2003 ENER

7712003 ENER

2/21/1995 ENER
8/27/1996 ENER
11/8/1997 ENER

pH THROUGH Th-230

pH Unat Mo Se NO3 Ra226 Ra228 Cr v Th230

{std. units) (mg/l) {mgll) {mgll) {mgll) (pCin) (pCift) (mgl) (mghi) (pCi)
—_ 0.137 <0.0300 0.0760 - - - - —_ -
7.88 0.141 <0.0300 0.0630 143 <0200 —_ — —_ -
#1770 # 0.139 # 0.0300 # 0.0740 # 16.8 # 0.700 —_ — —_ —
# 7.96 # 0.141  #<0.0300 # 0.0660 # 149 # 0200 - — —_ —_
- 0.141 - 0.0730. — —_ —_ —_ - —_
— 0.175 — 0.0808 -— —_ - —_— — —
—_ 0.140 R 0.0710 - - — —_— —_— —_
- 0.131 —_ 0.0680 - — - J— — —_
7.74 0.114 <0.0300 0.0780 103 <0.200 <1.000 - <0.0100 <0.200
7.94 0.0280 <0.0300 0.0760 <0.100 <0.200 1.50 < 0.0500 <0.0100 <0.200
- - — - - - <1.000 — — < 0.200
8.59 0.0160 0.0500 <0.0100 0.140 0.300 - < 0.0500 <0.0100 —
- 0.135 <0.0300 0.129 - — —_ — — —
8.27 0.148 <0.0300 0.105 1.21 <0.200 - - - -
- 0.124 <0.0300 0.0870 — - - - - —_
- 0.113 <0.0300 0.0680 - - - - — —
8.20 0.0954 <0.0300 0.0480 144 <0.200 — — —_— -
- 0.0805 <0.0300 0.0440 — —_— - — — —
8.33 0.0850 <0.0300 0.0340 137 <0.200 —_ —_— — —
- 0.0647 < 0.0300 0.0360 -— - —_ — — —
— 0.0659 <0.0300 0.0230 - - - - - -
-— 0.0460 < 0.0300 0.0260 -— -— - — — —
— 0.0390 <0.0300 0.0210 - — — — - —
— 0.0416 < 0.0300 0.0200 - - —_ - — —
7.89 0.0424 < 0.0300 0.0210 1.70 <0.200 <1.000 — <0.0100 0.300
745 0.101 <0.0300 0.0620 12.3 0.800 <1.000 <0.0500 <0.0100 <0.200
7.79 0.119 0.0400 0.0340 8.37 4.70 — - — -
- 0.129 <0.0300 0.0480 —_— - - —_ —

# Signifies Quality Control Sample
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TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS (cont.)
pH THROUGH Th-230

Sample Point - pH Unat Mo Se NO3 Ra226 Ra228 er v Th230

Name Date - Lab  (std. units) (mall)- “(mgll)’ (mgh) (mgh) (rCiN) (rCiN) (mgn) (mgn) (pCim
cw24 11/24/1998 ENER — . 0.154 <0.0300 0.0640 - - - - - -
101312000 ENER - 0.128 <0.0300 0.0798 - - — - - -
7/10/2003 ENER 7.88 0.122 <0.0300 0.0400 10.1 1.10 <1.000 - <0.0100 <0.200
CcW26 41411995 ENER 8.16 * 0.0180 <0.0300 0.192 1.90 0.400 1.10 <0.0500 <0.0100 <0.200
4/411995 ENER 8.09 '0.0190  <0.0300 0.236 2.05 <0200 <1.000 <0.0500 <0.0100 <0.200
11/2711995 ENER '8.04 0.0185 '<0.0300 0.246 © 253 0.200 <1.000 <0.0500 <0.0100 <0.200
8/28/1996” ENER - 0.0180 <0.0300 "'0.332 T - - - - R
5/30/1997  ENER - *0.0160 <0.0300 0.337 - - - - - -
11/1911997 ENER 7.93 0.0180 <0.0300 0213 1.86 <0.200 - - - -
5/20/1998 ENER — 0.0234 0.120 0.272 — — — - - -
117411998 ENER 7.97 10.0250 <0.0300 - 0.317 3.20 0.300 — - - -
6/311999 ENER - “0.0219 - “0.364 - — - - - -
6/3/1999 ENER —  #00217 - - — #0360 - - - - - -
612172000 ENER — 0.0177 - 0.262 — — — — - —
6/6/2001 ENER - 0.0200 - 0.247 - - - - — —
612612002 ENER - 0.0190 - 0.224 - - - - —_ —
711612003 ENER .7.80 0.0242 <0.0300 0215 2.10 <0.200 <1.000 R <0.0100 <0.200
CW28 - 4/5/1995 ENER '8.28 0.0140  <0.0300 " 0.0310 0.530 <0.200 170 <0.0500  <0.0100 <0.200
4/113/1995 ENER 6.64 0.0110 0.0300 0.0480 1.42 <0.200 <1.000 <0.0500 <0.0100 <0.200
112111995 ENER 850 0.0110 <0.0300 0.0830 1.68 <0.200 1.000 <0.0500 <0.0100 . 0.500
8/27/1996 ENER L= 00360  <0.0300 0.0530 - - - — - -
11/19/1997 ENER — 0.0720 <0.0300 0.0540 — - - - - -
11/4/11998 ENER - 0.0760 <0.0300 0.0270 - - - - —_ -
712611999 ENER —  #0.0647 —  #00320 - - - — - -
712611999 ENER - 0.0610 - 0.0320 - - - - - -
772072000 ENER - . -— 0.0831 - 0.0308 - = - - - -
712412001 ENER - "0.0480 A 0.0160 B - - - -

712312002 ENER - 0.0360 — 00830 L - - — -

. # Signifies Quality Control Sample




TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

pH THROUGH Th-230
Sample Point pH Unat Mo Se NO3 Ra226 Ra228 Cr Vv Th230
Name Date Lab (std. units) {mgll) {mgll) {mgfl) (mg/l) (pCiN) (pCini) (mgll) (mgl) (pCU1)
cwas 4/28/2003 ENER - 0.0172 < 0.0300 0.0920 - - —_ - - —
71112003 ENER 8.47 0.0144 < 0.0300 0.135 1.60 <0.200 <1.000 - <0.0100 <0.200
CW29 6/5/1995 ENER 7.86 0.0114 < 0,0300 0.0110 0.360 0.600 4.10 < 0.0500 <0.0100 <0.200
6/7/1885 ENE 7.89 0.0155 < 0.0300 0.0340 0.830 0.400 <1.000 <0.0500 <0.0100 <0.200
67911995 ENER 7.98 0.0170 <0.0300 0.0790 1.60 0.300 <1.000 <0.0500 <0.0100 0.600
11/13/1995 ENER 8.02 0.0110 < 0.0300 0.0230 0.390 1.000 ~ - - —
10/14/1996 ENER 7.79 0.0144 <0.0300- 0.0160 0.460 0.400 <1.000 <0.0500 <0.0100 < 0,200
5130/1997 ENER —_— 0.0090 - <0.0140 - - - -— - —
11/8/1997 ENER 7.93 0.0120 <0.0300 0.0170 0.430 <0.200 - — - —
5/19/1898 ENER - 0.0164 - 0.0280 - - - — —_— —
11/5/1998 ENER 7.85 0.0098 <0.0300 0.0120 0.410 < 0.200 — —_— —_— —_—
6/3/1999 ENER - 0.0123 — 0.0200 — — — —_ — —
6/21/2000 ENER - 0.0101 —_— 0.0272 - - — —- - —
6/6/2001 ENER — 0.0150 — 0.0300° — - — — - —
6/24/2002 ENER - 0.0150 — 0.0310 — - — - — —_
7/10/2003 ENER 8.16 0.0532 <0.0300 0.155 1.80 <0.200 < 1.000 - <0.0100 <0.200
CW31 9/15/1995 ENER - 8.19 0.0102 - <0.0300 <0.0100 0.130 0.300 <1.000 <0.0500 <0.0100 0.500
10/17/1996 ENER 8.05 0.0067 <0.0300 <0.0050 <0.100 <0.200 <1.000 < 0.0500 <0.0100 <0.200
1111411997 ENER - 0.0140 < 0.0300 < 0.0050 -~ - —_ —_ — —_—
11/19/1998 ENER - 0.0160 —_ < 0.0050 — — —_— — — —
6/2/1993 ENER - 0.0140 - < 0.0050 —_ —_ — - — —
6/21/2000 ENER — 0.0079 - < 0.0050 — - - — — —_
6/7/2001 ENER - 0.0069 —_ <0.0050 — —_ —_ -— — -
6/26/2002 ENER —-— 0.0100 - <0.0050 - - — —_ —_— —_
7/21/2003 ENER 8.02 0.0121 < 0.0300 < 0.0050 <0.100 < 0.200 <1.000 — <0.0100 <0.200
CW32 9/13/1995 ENER 8.38 0.0104 <0.0300 2,67 <0.100 0.900 <1.000 < 0.0500 <0.0100 <0.200
12/11/1895 ENER 7.83 <0.0100 < 0.0300 <0.0100 <0.100 0.900 <1.000 <0.0500 <0.0100 <0.200
12/48M1008 ENEQ TS5 C.030 ~G.uiuw ~ 0.0i00 <uIW 1.40 < 1,000 <0.0100 <0.0100 0.800
C-43




Sample Point

Name

CW32

CcwWa3

CW35

C

TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS (cont.)

- Date Lab

10/17/1996_ENER

6/3/1997 ENER
11/18/1997 ENER
5/20/1998° ENER
11/19/1998 ENER

6/2/1999 ENER
6/21/2000 ENER
. 6712001 ENER
6/26/2002' ENER
712112003 ENER
'9/811995 ENER
9/12/1995  ENER
1071711996 ENER
11/18/1997 ENER
11/2411998° ENER

6/2/1999 ENER
6/21/2000 ENER

6/7/2001 ENER
6/26/2002. ENER
712112003 ENER

10/12/1995. ENER
11/28/1995 ENER
8/27/1996 ENER
6/3/1997 ENER
11/8/1997 ENER
5/18/1998 ENER
5/18/1998 ENER
11/5/1998 ENER

pH THROUGH Th-230
pH Unat - Mo Se NO3 Ra226 Ra228 cr v Th230
(std.units)  (mgfl) (mgi) (ma/l) (mgl) (pCi) (pCi/l) (mgf) (mgh) (pCim)

7.87 0.0030 <0.0300 <0.0050 <0.100 0.700 230 <0.0500 <0.0100 <0.200
- 0.0010 - <0.0050 - - - - - —
7.91 0.0020 <0.0300 '0.0090 <0.100 <0.200 - - - -
- 0.0060 - 0.0090 - - - — - -
7.86 0.0020 <0.0300 0.0210 <0.100 0.600 - - —_ -
- 0.0010 - 0.0180 - - — - - —
— 0.0010 - 0.0207 - - - - —_ -
- 0.0014 — 0.0180 — - - - - —
- 10.0020 - 00180 - — - - - -
7.83 ©0.0020 <0.0300 -0.0120 <0.100 1.80 <1.000 - <'o.91oo <0200
7.77 <'0.0100 <0.0300 <0.0100 0.130 0.600 <1.000 <0.0500 <0.0100 <0.200
730 <00100  <00300 "<00100 <0.100 <0.200 <1.000 - - 0.700
8.23 0.0080 <0.0300 <0.0050 <0.100 0.500 <1.000 <0.0500 <0.0100 <0.200
—_ "0.0215 —_ '0.0100 —_ - - — - —
- - 0.0060 — 00130 - - - - — -
- 0.0040 - 10,0140 - - - - - -
- 0.0058 - 0.0168 - - - - - . —_
- 0.0055 - 0.0120 - - - - - -
- 0.0260 - 0.0100 - - _ - — ~
7.89 0.0148 <0.0300 0.0080 <0.100 <0.200 <1.000 - <0.0100 0.300
8.01 0.151 <0.0300 0.0610 8.37 0.600 <1.000 <0.0500 <0.0100 0.800
824 0.141 <0.0300 0.0120 1.16 1.40 <1.000 <0.0500 <0.0100 0.700
8.04 0.172 0.0300 0.0870 2.51 2.00 - - - -
- 0.189 - 0.0320 — - - - - -
7.1 0201 = <0.0300 0.0320 2.87 1.10 - — - -
- - 0178 - 0.0340 - - - — - -
— #0472 T~ # 00340 - - - - - -
7.94 0222 <00300 . 00410 3.35 1.30 - - - -

# ngnlﬁes 6uamy Control Sample




TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)
pH THROUGH Th-230

Sample Point pH Unat Mo Se NO3 Ra226 Ra228 Cr \'J Th230
Name Date Lab (std. units) (mgll) (mgl) {mgl) (mgil) (pCiN) (pCin) {mgll) (mgll) (pCin)

CW35 6/1/1999 ENER - 0.185 - 0.520 - — — —_— - -

6/19/2000 ENER - 0231 - 0.0661 - - - — —_— —

6/7/2001 ENER — 0.172- - 0.0610 - - - - - —

6/27/2002 ENER - a.181 - 0.0680 - - — — — —

7/10/2003 ENER 7.74 0.162 <0.0300 0.0530 5.90 0.700 <1.000 —_— <0.0100 <0.200

CW36 10/23/1995. ENER 7.79 0.0130 <0.0300 0.0350 <0,100 0.900 <1.000 < 0.0500 <0.0100 < 0.200

10/17/19968 ENER 8.07 0.0046 <0.0300 < 0.0050 <0.100 0.600 < 1.000 < 0.0500 <0.0100 <0.200

6/3/11997 ENER - 0.0020 — <0.0050 - —_ - — - —_

11/14/1997 ENER 7.98 0.0052 <0,0300 <0.0050 <0.100 <0.200 - —_ — -

5/20/11998 ENER - 0.0061 -— <0.0050 — - - — - —

11/3/1998 ENER 7.99 0.0030 <0.0300 <0.0050 <0.100 <0.200 - - — —

711712003 ENER 7.96 0.0028 <0.,0300 <0.0050 <0.100 < 0.200 <1.000 - <0.0100 <0.200

CW37 1/9/1996 ENER 7.92 0.0320 < 0.0300 0.0960 6.83 <0200 <1.000 < 0.0500 <0.0100 0.700

1/12/1996 ENER 8.04 0.0240 < 0.0300 0.0740 1 0.200 <1.000 < 0.0500 <0.0100 < 0.200

10/16/1996 . ENER 7.98 0.0244 < 0.0300 0.0940 8.22 0.300 <1.000 < 0.0500 <0.0100 < 0.200

11/8/1997 ENER —_ 0.0280 — 0.0810 - - - - - —

11/24/11998 ENER - 0.0280 — 0.0790 -— — —_— — — —_—

6/2/1999 ENER - 0.0270 —_ 0.0860 - — —_ —_ —_— —

6/27/2000 ENER - 0.0294 - 0.0809 - - — - - -

6/27/2000 ENER — # 0.0282 —_— # 0.0739 - —_ —_ - —_ —

6/6/12001 ENER — 0.0300 —_ 0.0820 —_ —_ —_ —_ — -

7/1/2002 ENER - 0.0280 — 0.0800 —_ - —_— — —_ —

711412003 ENER 8.01 0.0242 <0.0300 0.0750 6.20 0.300 3.20 - <0.0100 < 0.200

CW39 11/911995 ENER 7.88 0.0173 < 0.0300 0.0850 573 < 0.200 1.40 < 0.0500 <0.0100 <0.200

10/18/1996 ENER 8.10 0.0218 <0.0300 0.0310 458 0.500 < 1.000 < 0.0500 <0.0100 <0.200

11/24/1998 ENER - 0.0450 -— 0.0630 - - —_ — —_ -—

7/114/2003 ENER 8.02 0.0262 <0.0300 0.0490 4.50 <0.200 <1.000 - <0.0100 <0.200

Cvvai i0/15/1590 ENER 8.3 u.Uisy <0.0300 0.0160 1.26 0.400 <1.000 < 0.0500 0.0100 <0.200

# Signifies Quality Control Sample




Sample Point
Name

Cw41

CwW43

CwWS50

CW52

wcew

c

TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

Date Lab

1/16/1997 ENER
4117/1997 ENER
9/20/1997 ENER
4/13/1998 ENER
0/26/1998 ENER
711412003 ENER

21711997 ENER
4/28/1997 ENER
9/30/1997 ENER
4/14/1998 ENER
9/29/1999 ENER
8292000 ENER
9/27/2001 ENER
10122002 ENER
711712003 ENER

5/29/2003 ENER
7/1/2003 ENER

6/11/2003 ENER
71112003 ENER
6/16/1980 'HMC
71711980 HMC
1114711980 HMC
12/2/1980 HMC
8/18/1981 HMC
9/21/1981 HMC
10/8/1981 HMC
11/19/1981 HMC
12/3111981 HMC

’Mo

pH THROUGH Th-230

Nos" .

pH Unat Se Ra226 Ra228 Cr - \'J Th230

(std. units) {mah) (mgh) (mgh) (mghh) (pCin) (pCiN) (mah) (mgm (pCi)
7.70 0.0130 <0.0300 0.0240 319 <0.200 —_- - - —_
8.7 0.0180 <0.0300 0.0080 1.08 <0200 - — — -
- 00130  <0.0300 0.0140 - - — - - -
8.08 0.0158 <0.0300 0.0120 1.33 <0.200 —_ - - -
- 0.0220 <0.0300 10.0090 — - - - - -
837 0.0483 <0.0300 0.0150 -7.30 <0.200 1.60 - <0.0100 0.300
8.06 0.0250 <0.0300 0.0130 0.230 7.20 <1.000 <0.0500 <0.0100 <0.200
8.04 0.0240 <0.0300 0.0090 1.61 0.600 —- - - -
- 0.0210 <0.0300 0.0100 - - - — - -
7.92 0.0245 <0.0300 0.0120 an 0.300 - - - -
— 0.0315 e — .0.0130 —_ - - - — -
- 0.0251 - - 0.0140 o - — - - —
- 0.0299 —_ 0.0140 - - — -~ - —_
- -0.0300 — 0.0230 ~ - - - —_ -
7.99 0.0330 <0.0300 0.0250 - 310 <0.200 <1.000 - <0.0100 <0200
.M 0.0417 <0.0300 <0.0050 <0.100 0.600 2.20 — <0.0100 0.300
7.98 0.0424 <0.0300 0.0070 <0.100 0.400 <1.000 - <0.0100 0.300
7.82 0.0412 <0.0300 0.0170 0.800 0.700 <1.000 — <0.0100 0.300
7.80 0.0098 <0.0300 0.0280 <0.100 0.700 <1.000 - <0.0100 0.300
8.70 <0.0085 0.0600 <0.0100 <0.100 1.10 —_ <0.0100 - -
- <0.0085 - - C= — - - - -
7.90 <0.0085 .0.0300 0.0100 <0.100 2.10 - - - -
8.30 <0.0085 0.0200 <0,0100 0.670 0.700 — — — —
8.30 <0.0085 0.0200 0.0100 0.400 0.500 — - - -
- - 0.0085 0.0200 <0.0100 0.500 1.30 - — - —
' — <0.0085 " 0.0100 <0.0100 0.300 1.10 - -_ —_ —
- 0.0254 0.0200 <0.0100 0.400 0.500 - - - -
- <0.0085 0.0200 <0.0100 _ - - —

-




Sample Point
Name Date

WCW 211511982
37211982
5/23/1982
11118/1982
2/14/1983
4/1511983
6/27/1983
6/27/1983
8/31/1983
12/19/1983
1/20/1984
412611984
7/18/1984
11/1/1984
1/25/1985
412211985
7/18/1985
10/18/1985
1/30/1986
4129/1986
7/30/1986
12/3/1986
311911987
7111987
9/30/1987
2/29/1988
52711988
8/30/1988

1Ui12/1960

Lab

HMC
HMC
HMC
HMC
HMC
HMC
EID
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
HMC
RiC

TABLE C-2,

WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

pH THROUGH Th-230
pH Unat Mo Se NO3 Ra226 Ra228 Cr V' Th230
(stdunits)  (mghl) (maghl) (mafl) (mgl)  (pCil) (pCi) (mgh) (mg/) (pCi)

7.90 0.0509 0.0200 <0.0100 0.500 0.800 — —_— — —_

- <0.0085 0.0100 <0.0100 0.600 0.500 - - — —
8.60 <0.0085 0.0200 <0.0100 1.000 1.10 — - - —
7.90 0.110 0.0300 0.0200 0.60 - — - - —_
8.20 <0.0085 0.0100 0.0100 0.800 — — — —_ -
8.30 < 0.0085 0.0200 0.0200 0.800 0.600 - - — _
8.75 0.0330 <0.0100 0.0070 0.130 - - — — —
8.72 0.0085 0.0200 0.0100 1.000 0.600 — — —_ —_
8.00 0.0136 0.0200 0.0100 0.600 - - - — -
8.10 0.0068 0.0400 0.0200 4.70 - - - - -
7.0 < 0.0085 0.0200 <0.0100 3.30 - - - - —_—
8.40 <0.0100 0.0200 <0.0100 0.900 1.80 - - —_ —_—
8.20 0.0170 0.0100 0.0100 120 - —_ — —_ —
8.20 <0.0100 0.0200 0.0100 14.0 -— — — - —
8.30 <0.0100 0.0200 0.0100 0.200 - - — — —_
8.40 <0.,0100 0.0200 0.0100 1.20 0.500 — - - -
8.60 0.0085 0.0200 0.0100 2.80 - — - — —
8.60 <0.0100 0.0200 0.0100 3.80 - — - —_ —
8.20 <0.0100 0.0100 0.0200 340 — —_ — — -—
8.00 <0.0100 0.0100 0.0100 1.80 - -~ — —_ —
7.80 <0.0100 0.0100 0.0200 4.30 — — — - -
7.90 0.0085 0.0200 0.0100 260 — —_ — —_ —
8.20 <0.0100 0.0300 0.0100 240 - — — —_ -
7.90 <0.0100 0.0100 0.0100 3.00 0.200 - - —_— —
8.20 <0.0100 0.0100 0.0100 0.900 — — - — —
8.70 <0.0100 0.0100 0.0100 0.200 0.200 - - - —
7.80 0.0170 0.0300 0.0100 0.800 0.200 - — - —
7.90 0.0085 0.0200 0.0100 0.200 — — —_ — —
(U 0.0254 0.0100 0.0100 0.300 0.200 — — — —_
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Sample Point
Name

WCcw

WR25

C

TABLE C-2. WATER QUALITY ANALYSES FOR THE CHINLE AQUIFERS. (cont.)

Date Lab

4/711989 HMC

7/5/1989 HMC
10/20/11989 HMC
6/25/1990 HMC
6/10/1991 HMC
9/17/1992 HMC

6/8/1993 HMC
6/15/1994 ENER
6/15/1994 ENER
10/25/1994 ENER
5122/1996 ENER
5/22/1997 ENER

5/6/1998 ENER
511111999 ACZ
5/11/1999 ENER
6/16/2000 ENER
7/17/2003 ENER

10/12/1995 ENER
11/28/1995 ENER
8/27/1986 ENER
11/8/1997 ENER
11/5/1998 ENER
11/5/1998 ENER
11/5/1998 ACZ
10/3/2000 ENER
7/10/2003 ENER

pH THROUGH Th-230

pH Unat Mo Se NO3 Ra226 Ra228 Cr \' Th230
(std. units) {(maf) (man) (mgfl) (mam) (pCiM {pCUM) (mghm) (mgh) (pCim
8.40 0.0339 0.0100 <0.0100 1.10 0.300 - - — —_
8.50 0.0339 0.0300 <0.0100 0.300 - - - - -
8.70 0.0085 <0.0100 0.0100 0.200 0.300 - <0.0100 <0.0100 *0
8.80 0.0170 0.0100 0.0100 0.700 - - - -
8.50 <0 <0.0100 0.0100 1.70 *0.100 - - - —_
9.10 <0.0085 <0.0100 <0.0100 0.820 *0.300 - - - -
9.00 0.0254 0.0100 <0.0100 0.800 - - - - -
8.31 0.0110 <0.0300 <0.0050 <0.100 <0.200 <1.000 <0.0500 <0.0100 <0.200
8.42 0.0150 <0.0300 <0.0100 <0.100 129 <1.000 < 0.0500 <0.0100 <0.200
8.41 0.0130 <0.0300 <0.0050 <0.100 <0.200 - - - -
8.73 0.0110 <0.0300 <0.0100 <0.100 <0.200 <1.000 < 0.0500 <0.0100 0.800
9.00 0.0080 <0.0300 <0.0050 <0,100 0.500 - - - -
9.21 0.0097 <0.0300 <0.0050 <0.100 <0.200 - - - -
# 8.30 # 00181 #<0.0100 # 0.0030 # 0.100 # 0.0600 - - - -
8.51 0.0230 <0.0300 0.0140 <0.100 <0.200 —_ - - —
7.85 0.0176 <0,0300 <0.0050 <0.100 <0.200 - - - -
8.41 0.0180 <0.0300 <0.0050 <0.100 <0.200 1.90 - <0.0100 <0.200
7.86 0.116 <0.0300 0.145 16.7 <0.200 < 1,000 < 0.0500 <0.0100 <0.200
7.75 0.169 0.130 0.0170 1.55 <0.200 2.10 <0.0500 <0.0100 <0.200
8.10 0.0680 0.0700 0.236 218 144 - - - -
- 0.0780 <0.0300 0.152 - - - - - -
- 0.0870 <0.0300 0.120 - - - - - -
- # 00830 #<0.0300 # 0.144 - - - - - —
- # 00720 #<0.0100 # 0.140 —_ - - - - -
- 0.0740 <0.0300 0.157 - - - - - -
7.97 0.201 <0.0300 0.0700 15.0 0.300 <1.000 _ <0.0100 <0.200

# Signifies Quality Control Sample
* Signifies Specific Conductivity from HMC




