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At the onset of this study, it was thought that the Shiprock floodplain might be unique in the 
level of vertical variation found in the wells. Figure 6 demonstrates that this is not the case. 
While Shiprock ranks high in terms of overall variation, Durango processing sites (raffinate 
ponds and mill tailings areas) also have many wells with high variation. The box plots in  
Figure 6 are arranged in order of descending median CV, representing each site or (in the case of 
Shiprock) profile event. For the sites with the highest overall variation in SC profiles, median 
CVs are easily distinguishable from those calculated for other sites. However, as the site medians 
decrease, these distinctions are less apparent. Therefore, it is important to also examine the 
number and distribution of individual points—that is, the CVs corresponding to each well’s 
SC profile, especially those points to the right of each box (or 75th percentile). A key finding 
demonstrated in this figure is that, although some sites are characterized by overall low variation 
(e.g., Monument Valley), every site has at least one well with high enough variation in the 
SC profile to warrant further examination.  
 
The grouped histogram plot in Figure 7 was developed to provide more insight regarding the 
distributions of CVs within sites, and also the relative numbers of profiles collected at each site. 
Because of the skewness of the distribution, data were log-transformed; each bar in the 
histograms is color-coded based on the non-parametric study-wide distribution of CVs 
(e.g., 25th percentile, median, outliers, and extreme outliers; see Figure 3 example). As shown in 
Figure 7, most Durango raffinate ponds site wells fall in high variability category (CVs ≥ 0.1), 
while the majority of Monument Valley site wells fall into the low variability category 
(CV < 0.03). However, this figure also demonstrates that a site ranking based on single (median) 
values does not capture the full range or nature of variation at most sites. This rank is also highly 
dependent on the number of wells profiled at each site, which varied greatly as shown in Table 3. 
 

Table 3. CV Summary Statistics by Site, Sorted by Descending Median CV 
 

 
 0.005 Low variation, CV < 0.03  0.25 High Variation , 0.1 < CV < 0.3  0.58 Very high Variation, CV > 0.3 

Site codes consistent with SEEPro/EQuIS database codes, used in Figure 10 and several Section 4 insets. Except for Bluewater 
site well L(SG), background wells were excluded from this summary due to very low variation measured in these wells. 

Rank Site Site Code n Median Mean SD Geo Mean Min 25th %ile 75th %ile Non-Outlier Max. Max

1 Durango Raff inate DUR02 10 0.166 0.34 0.39 0.194 0.053 0.075 0.49 1.12 1.30

2 Shiprock 2013 SHP01 2013 85 0.085 0.17 0.20 0.086 0.005 0.030 0.25 0.58 1.14

3 Durango Tailings DUR01 9 0.080 0.17 0.21 0.076 0.008 0.026 0.26 0.62 0.67

4 Shiprock 2014 SHP01 2014 78 0.050 0.11 0.13 0.056 0.004 0.021 0.18 0.41 0.57

5 Riverton RVT01 33 0.039 0.10 0.18 0.032 0.002 0.010 0.07 0.16 0.79

6 Slick Rock West SRK05 19 0.034 0.09 0.20 0.033 0.002 0.020 0.05 0.10 0.87

7 Durango Disposal DUR03 7 0.032 0.10 0.12 0.048 0.007 0.022 0.14 0.33 0.33

8 Slick Rock East SRK06 11 0.032 0.17 0.21 0.071 0.020 0.021 0.27 No Outliers 0.62

9 Old Rif le RFO01 19 0.025 0.04 0.04 0.023 0.005 0.010 0.05 0.10 0.19

10 Naturita NAT01 26 0.024 0.04 0.06 0.027 0.008 0.012 0.04 0.07 0.27

11 New  Rif le RFN01 33 0.024 0.07 0.12 0.021 0.001 0.006 0.05 0.12 0.54

12 GJ Processing GRJ01 4 0.022 0.04 0.04 0.018 0.003 0.010 0.05 No Outliers 0.09

13 GJ Office GJO01 8 0.022 0.05 0.07 0.030 0.010 0.016 0.05 0.09 0.22

14 Bluew ater BLU01 16 0.017 0.06 0.10 0.015 0.001 0.004 0.06 0.14 0.30

15 Green River GRN01 20 0.017 0.06 0.13 0.022 0.005 0.007 0.03 0.07 0.55

16 Monument Valley MON01 74 0.016 0.04 0.08 0.016 0.001 0.005 0.03 0.07 0.38

Site-Wide CV Summary: 375 0.03 0.08 0.15 0.03 0.001 0.01 0.08 0.17 1.30
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For example, Monument Valley’s rank as the least variable site in the Phase I study (using the 
median CV) stems in part from the fact that 74 wells were profiled. Because of this large 
number, the high variation in SC measured in some wells is not captured by the single-value 
rank. The preceding examples highlight the arbitrariness inherent in defining degrees of 
variation. There is an element of judgment, and the CV alone, essentially a capture of the 
SC profile in a single number, is not meaningful unless the shape and range of the profile and 
other factors, such as well construction and lithology, are evaluated. 
 
Figure 8 provides example SC profiles for a subset of wells across sites representing different 
levels of variation based on the CV. With the exception of Figure 8a, which applies to a well 
with open-borehole construction, well screen intervals are illustrated with a blue line in the 
leftmost portion of each plot. As shown in this figure, every profile is different. A marked 
threshold characterizes the first profile (plot 8a), with a CV of 0.3 (SC nearly doubles at the 
contact with the San Andres Formation). A gradual step is found in plot 8b (CV = 0.1), and a 
similar but less gradual change in the profile is found in plot 8c (CV = 0.08), where a marked 
slope change corresponds to the beginning of the screened interval. 
 

 
 

Figure 8. SC Profiles from Selected Wells Representing Different Levels of Variation Based on the CV 
 
 
Plots 8d through 8f, representing categories of less variation, reaffirm the concept presented in 
Section 1.2 that SC profiles in most wells vary to some degree. In these plots, there is dispersion 
in the profiles, but over smaller SC magnitudes. Plot 8e, showing the SC profile for Riverton 
semiconfined aquifer well 0723, demonstrates that the number of measurements can affect the 
CV magnitude. Although the CV for this well profile is fairly low (0.03), the slope of the 
SC values changes at both the top and bottom of the screened interval (plot 8e). The large 
number of measurements (≈50) in the upper blank casing, where SCs are relatively stable, 
probably explains the lower CV for the well as a whole. 
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The CV classifications chosen to define degrees of variation for this study are shown in Figure 9, 
a log-transformed version of the initial histogram provided in Figure 5. The transform was done 
to enable closer examination of the distribution of CVs in the left tail of the histogram—that is, 
the close to 250 SC profiles with CVs ≤ 0.05; the logarithm of the CVs expressed as a percentage 
(CV × 100) was used. The histogram of the log-transformed data set has a shape resembling a 
normal distribution, and the overall distribution of CVs by well is much more apparent. To 
facilitate review, the corresponding non-transformed CVs are provided above the x-axis labels. 
 

 
 

Figure 9. Distribution of CVs and Cutoffs for Defining Ranges of Variability 
 

 

In Figure 8, low- and high-variability categories are based on the Phase I study-wide 
nonparametric estimators listed at the bottom of Table 3 and in the legend to Figure 7. For 
example, very low-variability profiles are defined as those with CVs less than 0.01, the study-
wide 25th percentile. Low-variability profiles have CVs between 0.01 and 0.03, the study-wide 
median (and geometric mean). The very high-variability category includes all wells with 
CVs ≥ 0.3, the study-wide cutoff for extreme outliers. The mid-level (0.03 ≤ CV < 0.1) and 
high-variability (0.1 ≤ CV < 0.3) categories were more subjectively defined, as they are based 
more on visual examination of the log-transformed distribution shown in Figure 9 than on 
discrete summary statistics. (Use of summary statistics such as the 75th percentile [study-wide 
CV of 0.08] or the non-outlier maximum [CV = 0.17] proved to be unwieldy for both discussion 
and illustration purposes.) 
 
The categories defined above are intended only as general guidelines to aid interpretations of the 
site-specific results that follow. All results should be interpreted with the caveat presented 
earlier: the CV alone is not meaningful unless the shape and range of a well’s SC profile are 
examined along with other factors, such as well construction and lithology. 
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CV > 0.3 
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As a prelude to Section 4, Figure 10 shows the relative ranking of sites profiled during Phase I of 
the Variation Project. Again, this is intended only as a general framework within which to 
compare sites. Because this ranking is based on the median CV, some wells with high variation 
at low-ranking sites such as Bluewater and Monument Valley are not reflected. One of the 
purposes of the next section is to evaluate those exceptions. 
 

 
 

Figure 10. Relative Ranks of Variation in SC Profiles Based on Phase I Results 
 

Ranks based on the median of CVs determined for all well SC profiles at a given site. Site codes are cross-referenced in 
Table 3, which also lists relevant summary statistics. This schematic is intended as an overview, as even sites with low 

ranks (e.g., the Green River disposal site or GRN01) had some wells with high variation. 
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4.10 Old Rifle, Colorado, Processing Site 
 
SC profiling was conducted at the Old Rifle site in late October 2013. Twenty-two alluvial wells 
were profiled, including 2 background wells (0292A and 0658) and 10 wells used to monitor 
water chemistry under an Integrated Field Research Challenge (IFRC) program evaluating 
uranium biosequestration, sponsored by the DOE Office of Science. Figure 45 shows the 
locations of wells profiled at the site and identifies the wells with the greatest vertical variation in 
SC (CVs ≥ 0.1). SC profile results are summarized in Appendix A, Table A-11.  
 

 
 

Figure 45. Locations of Wells Profiled at the Old Rifle, Colorado, Processing Site 

IFRC wells are those with alpha-numeric IDs.  

 
Overall, the Old Rifle site ranked 9th of 16 site profiles based on the median CV of 0.025 
(see inset below). This median CV is about equal to those calculated for the Naturita, Old Rifle, 
and Grand Junction sites (Table 3). SC profile results are shown in the StickBall plot in  
Figure 46, Figure 47 plots the corresponding two-dimensional profiles, and Figure 48 plots SCs 
by depth for the four wells with the greatest vertical variation in SC (Table A-11). 
 

 

Old Rifle site 
median CV = 0.025 
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Figure 46. StickBall Plot of SC in Old Rifle, Colorado, Processing Site Wells 

Figure intended as a general overview of profiling results (background wells not shown). Due to the density of wells, apart 
from high-variability IFRC well LR-04, only DOE-owned wells are shown here (see detailed map in Figure 45). 

 

 
 
 

Figure 47. Vertical Profiles of SC in Old Rifle Site Wells 
Screened intervals plotted along y-axis. Corresponding CVs listed to the right of plot legend; CVs in red font are ≥ 0.1. 

Well CV

0292A 0.009

0304 0.025

0305 0.186

0309 0.011

0310 0.012

0654 0.007
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0656 0.008

0658 0.002

0745 0.074

0746 0.035

0747 0.010

B‐02 0.005

B‐05 0.035

FP‐101 0.048

FP‐102 0.035

JB‐03 0.046

LQ‐114 0.012

LR‐04 0.108

SY‐02 0.006

SY‐04 0.021

SY‐06 0.039
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Figure 48. Vertical Profiles of SC for Top 4 Ranks in Old Rifle Site Wells 
 
 
Overall, there was very little variation in most SC profiles at the Old Rifle site. The wells with 
the greatest vertical variation in SC were wells 0305 and IFRC well LR-04, which is not 
monitored. The high CV for well 0305 (0.19) is explained by the 3000 µS/cm outlier 
measurement at the bottom of the screened interval, which is also the bottom of the well. 
Remaining SC measurements at well 0305 were constant at about 1700 µS/cm (Figure 48). Brief 
examination of historical monitoring results for well 0305 suggests a rough correlation between 
SC (1372–2577 µS/cm) and corresponding uranium concentrations, which have fluctuated above 
and below the 0.044 mg/L standard (0.03–0.11 mg/L). Relative to other sites profiled for this 
study, the magnitude of SCs measured in Old Rifle site wells was quite low, 741–3467 µS/cm 
(Table A-11).  
 
4.11 Riverton, Wyoming, Processing Site 
 
SC profiling conducted at the Riverton processing site in September 2014 coincided with the 
2014 annual sampling event. Thirty-three Riverton site wells were profiled: 17 surficial (alluvial) 
aquifer wells, 13 semiconfined aquifer wells, and three confined aquifer wells (Figure 49,  
Table A-12). In terms of overall variation, the Riverton site ranked in the upper third of the 
15 sites profiled: ranking 5th, following Durango processing sites and the two Shiprock 
floodplain profile events (Table 3). The median CV for the site was 0.04 (see inset below, 
adapted from Figure 10).  
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Figure 49. Wells Profiled at the Riverton, Wyoming, Processing Site, September 2014 
 
 
Detailed results of the Phase I Riverton site profiling effort were documented in an internal 
memorandum submitted in October 2014.6 Figure 50 provides StickBall and vertical profile plots 
of SC for site wells screened in the surficial aquifer, the most important aquifer with respect to 
regulatory compliance at the site (DOE 2015b). Figure 51 plots the vertical SC profiles for five 
surficial aquifer wells with historically elevated uranium concentrations due to their location 
within key portions of the shallow uranium plume at the site.  
 
  

                                                 
6 Preliminary Results of Sep-2014 Variation Project SCT Profiling at Riverton Processing Site, email submittal dated 10/6/2014. 
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As shown in Figure 51, the profile results for the subset of wells with historically high uranium 
indicate relatively minor variation with depth in each borehole. Four of these wells fell into the 
mid-range variability category (CVs of 0.04–0.07). Well 0789, which is located near the Little 
Wind River and has shown some of the highest uranium concentrations in recent years, had the 
least variable SC profile (SC range of 7431–7540 µS/cm, CV of 0.004) of all the surficial aquifer 
wells included in the investigation, and one of the least variable profiles for all site wells. 
 
The four highest CVs in surficial aquifer wells were observed at wells 0824 (CV = 0.67), 
0729 (CV = 0.19), 0728 (CV = 0.17), and 0784 (CV = 0.08; Table A-12). Comparison of the 
locations for each of these wells with some of the uranium plumes plotted for the surficial 
aquifer in recent years indicates that none of them is particularly important from a compliance 
perspective. For the most part, they appear to fall on the margins of recently mapped uranium 
plumes and outside the contour used to delineate the location extent of areas with uranium 
concentrations higher than the UMTRCA MCL for uranium (0.044 mg/L). 
 
Figure 52 plots SC profile results for the semiconfined and confined aquifer wells at the site. 
As shown in this figure, most of these wells had relatively minor variation of SC with 
borehole depth. 

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 52. Vertical Profiles of SC in Riverton Site (a) Semiconfined and (b) Confined Aquifer Wells 

 

 
SC profiles for the subset of wells with greater variation are repeated in Figure 53, which plots 
SC by depth for the nine most variable wells at the Riverton site (based on the CV). SC profiles 
for a subset of semiconfined and confined aquifer wells with the highest variation are shown in 
Figure 53a. Figure 53b plots SC profiles for the most variable wells screened in the surficial 
aquifer. 
  

b. SC Vertical Profiles: Confined Aquifer Wells 
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a. SC Vertical Profiles: Semiconfined Aquifer Wells 
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Figure 53. SC Profiles in Riverton Site Wells with the Greatest Degree of Variation 

Shown are results for the top nine ranks based on the CV. Figure 53a plots SC profiles for the highest ranking 
semiconfined and confined aquifer wells; Figure 53b shows the highest ranking surficial aquifer wells. In each sub-figure, 

wells are listed in order of descending CV. SF denotes the surficial aquifer, SE the semiconfined aquifer, and SS the 
confined aquifer. A red asterisk (*) denotes wells that are not normally sampled (probably reflecting a historical lack of 

contamination). Screen placements are indicated by the blue lines (|) near the y-axis in each plot. 
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Confined-aquifer well 0709 had the highest vertical variation in SC among all site wells 
(CV = 0.79). This well, a member of the 0702/0705/0707/0709 well cluster west of the Oxbow 
Lake (Figure 49), has not been sampled since early 1997 (the uranium concentration had been 
<0.001 mg/L). At the depth corresponding to the maximum SC in well 0709, the pH was 11.3; 
this value was thought to be indicative of grout contamination in the well. However, the range of 
SC measured in the vertical profile (1748–9613 µS/cm) does correspond somewhat with the 
early historical (1987–1997) range (1320–7000 µS/cm). The remaining wells shown in  
Figure 53a—confined aquifer wells 0110 and 0726 and semiconfined aquifer well 0702—have 
not been sampled in recent years because of a historical lack of detected contamination.  
 
The greatest degree of variation in surficial aquifer wells was measured in well 0824  
(Figure 53b, CV = 0.67). Despite the relatively high variation in this well, it is unclear whether 
contaminant concentrations associated with it are important with regard to site compliance. 
Although SC appears to co-vary with sulfate in well 0824, sulfate concentrations have been low 
(<350 mg/L), and uranium concentrations (0.008–0.02 mg/L) have consistently been below the 
0.044 mg/L UMTRCA standard. Most of the remaining wells shown in Figure 53, although 
variable, had fairly low SC, and the range in the variation was small. Because of a historical lack 
of contamination, none of the four highly varying semiconfined and confined aquifer wells 
(Figure 53a) are monitored. This is also true for surficial aquifer well 0728. Wells in the 
0702/0705/0707/0709 cluster had the highest SC, and slope changes in the SC profile seem to 
correspond to the screened interval.  
 
SC profiling results for the Riverton site highlight the fact that using the CV as a metric to 
explain or quantify variation may not always point to variation that is important from a 
compliance (or other) perspective. Despite the fact that the CVs for 7 of the 33 wells profiled 
(21 percent) were ≥ 0.1 (representing high variability; Figure 9), a limited review of site data 
indicates that this variation has not confounded interpretations of historical monitoring results. 
 
4.12 Shiprock, New Mexico, Disposal Site, Floodplain 
 
As discussed in the introduction, observed stratification of SC measurements in some wells on 
the Shiprock floodplain in 2012 was the catalyst for the Variation Project. During Phase I of this 
study, SC profiling was conducted twice on the Shiprock floodplain: in September 2013 and 
April 2014. A total of 478 profiles (close to 2800 measurements) were obtained (Figure 54, 
Table A-13, Table A-14). Most alluvial wells on the floodplain were profiled in both 2013 and 
2014. Except for shallow well 0608, wells screened in the Mancos Shale were profiled only in 
September 2013. Alluvial background wells 0787 and 0850 were profiled in April 2014 only. 
Except for the Durango processing sites (Table 3), the Shiprock floodplain had the highest 
overall variation in the SC profiles, with median CVs of 0.085 (2013) and 0.05 (2014). In terms 
of the number or prevalence of wells with highly varying profiles (e.g., CV ≥ 1), Shiprock far 
outranked all sites profiled during the Phase I field investigation. 
 

 
 

Shiprock floodplain median CVs: 
Sep-2013 = 0.085 
Apr-2014 = 0.05 
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Figure 54. Shiprock Wells Profiled, September 2013 and April 2014 
 
 























 

 
U.S. Department of Energy Variation Project Phase I Summary Report 
September 2015  Doc. No. S12811 
  Final Page 71 

4.13 Slick Rock, Colorado, Processing Sites 
 
SC profiling was conducted at the Slick Rock processing sites in June 2014. This site consists of 
two former uranium-ore processing facilities, referred to as the Slick Rock East (SRE) site and, 
approximately 1 mile downstream from SRE, the Slick Rock West (SRW) site. Both sites are 
located along the Dolores River in San Miguel County (Figure 68). Thirteen alluvial wells were 
profiled at SRE, including two background wells. Nineteen wells were profiled at SRW. 
Appendix A (Table A-15, Table A-16) provides supporting information.  
 

 
 

Figure 68. Aerial View of Slick Rock, Colorado, Processing Sites 
 
 
4.13.1 Slick Rock East Site 
 
As shown in Figure 69 and in the supporting data tables in Appendix A (Table A-15), of the 13 
alluvial wells profiled at the SRE site, five had notable variation in the SC profiles (CVs ≥ 0.1). 
These wells are, in order of descending CV—0304, 0302, 0308, 0303, and 0300. Of these top 
ranks, one (0300) is a background well and only three (0300, 0303, and 0309) are routinely 
sampled. Overall, the Slick Rock East site ranked 8th of 16 site profiles based on the median CV 
of 0.032 (see inset below, adapted from Figure 10). This median CV is about equal to those 
calculated for the Durango Disposal and Slick Rock West sites (Table 3). 
 

 
 
 
 

Slick Rock East site 
median CV = 0.032 
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Figure 69. Wells Profiled at the Slick Rock East Processing Site, June 2014 
 
 
Vertical profiles for all SRE wells profiled are plotted in Figure 70. Figure 71 plots SC by depth 
for the most variable subset of those wells, sorted in order of variation based on the CV. Similar 
to observations made for the Riverton processing site, despite the fact that about 40 percent of 
the SC profiles for the SRE site had CVs ≥ 0.1 (Table A-15), based on a limited review of site 
data, there is no indication that this variation has confounded interpretations of historical 
monitoring data in any way. In part, this is because half of the wells with notable variation are 
not sampled, so there is no context for evaluating whether the observed variation is meaningful 
(or not). 
 
The high SCs and variation observed in background well 0300 could be of interest as long as this 
well is used as the basis for characterizing background conditions. At this well, uranium 
concentrations have increased from 0.01 mg/L (2000−2001 baseline) to 0.046 mg/L in 2014. 
Also, on average, recent SC levels in this well (about 12,000–15,000 μS/cm) have been higher 
than those in any other SRE well.  
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Figure 70. Vertical Profiles of SC in Slick Rock East Wells 
 
 

 
 

Figure 71. SC Profile Results for Slick Rock East Wells with CVs ≥ 0.1 
 

SC (µS/cm)

CV= 0.62 CV= 0. 48 CV= 0.28 

CV= 0.25 CV= 0.24 Three of the most variable wells—
0302, 0304, and 0308—are not 
sampled annually (Table A-15). Well 
0300 is a background well.  

Blue lines denote screened interval. 
 

Well screens, 
color-coded by 
well, are shown 
to the left of 
each SC profile. 
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4.13.2 Slick Rock West Site 
 
Of the 19 alluvial wells profiled at the SRW site, two (wells 0319 and 0322) had notable 
variation in SC profiles (CVs ≥ 0.1; Figure 72). Well 0509, third rank in terms of variation, had a 
CV of 0.08. Only one of these wells, 0319, is normally sampled. Supporting data are provided in 
Appendix A, Table A-16. 
 

 
 

Figure 72. Wells Profiled at the Slick Rock West Site, June 2014 
 
 
Overall, the Slick Rock West site ranked 6th of 16 site profiles based on the median CV of 0.034 
(see inset below, adapted from Figure 10). This median CV is about equal to those calculated for 
the Durango Disposal and Slick Rock East sites (Table 3). 
 
 

 
 

Vertical profiles for all SRW wells are plotted in Figure 73; Figure 74 plots SC by depth for the 
three most variable SRW wells, those with CVs > 0.08.  

Slick Rock West site 
median CV = 0.034 
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Figure 73. Vertical Profiles of SC in Slick Rock West Site Wells 

 
 

 
 
 

Figure 74. SC Profiles for Slick Rock West Site Wells with CVs ≥ 0.08 

Screened intervals denoted by blue lines near y-axis. Of these wells, only well 0319 is routinely sampled. 

 
 
SRW well 0319 is considered a "hot spot" for BTEX (benzene, toluene, ethylbenzene, xylenes); 
elevated selenium has also been measured in this well. A brief review of historical results 
indicates no apparent correlation between SC and the known contaminants in this well. Uranium 
has not been analyzed since early 2002, when concentrations were low (<0.0025 mg/L). The 
SRE and SRW sites ranked 6th and 8th (of 16 site profiles) based on the median CV (Table 3). 
However, based on this preliminary (Phase I) evaluation, the variation observed at these sites is 
probably not important from a compliance perspective. This is largely because the most variable 
wells are not those with elevated constituents of concern.  
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Table A-12. Riverton, Wyoming, Processing Site  

Riverton Site Specific Conductance Profile Results, September 2014 
 
Table A-12a. Summary Statistics for Riverton Site Well SC Profiles: Sorted Aquifer, Well ID 
 

 
 
* denotes well that is not routinely sampled (e.g., well monitored for water levels only) 
CV coefficient of variation, equal to standard deviation divided by the mean 
IQR interquartile range 
IQR/M IQR/median 
Min minimum; Max = maximum 
n number of profile measurements 
SD standard deviation 
SF surficial aquifer; SE = semiconfined (sandstone) aquifer; SS = sandstone (confined) aquifer 
 
For Riverton site wells that are routinely sampled, the historical range of SC listed is since 2000. For wells that are not routinely 
sampled for which there are no data since 2000, the SC range is based on all records in the SEEPro/EQuIS database. SC results 
from the September 2014 annual sampling event are provided because this sampling coincided with the Phase I profiling effort.  
 
 

Link to discussion in main text: Riverton, Wyoming, Processing Site (Section 4.11) 

Well Aquifer n Min Max Range Median IQR Mean    SD Max/Min CV IQR/M Sep‐2014

0101* SF 17 1073 1150 77 1078 33 1093 28 1.07 0.026 0.031 not sampled 450 ‐ 1774

0700* SF 18 1039 1091 52 1051 7.5 1051 11 1.05 0.010 0.007 not sampled 757 ‐ 1622

0707 SF 18 3999 4893 894 4142 293 4251 292 1.22 0.069 0.071 3713 3182 ‐ 11,640

0710 SF 21 515 616 101 534 36 553 30 1.20 0.054 0.067 456 434 ‐ 1304

0716 SF 10 1221 1381 160 1373 33 1349 53 1.13 0.039 0.024 1313 1116 ‐ 2200

0718 SF 16 3969 4437 468 4351 425 4241 206 1.12 0.049 0.098 4393 3318 ‐ 6505

0720 SF 15 562 577 15 574 3.0 573 4.2 1.03 0.007 0.005 587 582 ‐ 1719

0722R SF 12 1871 2263 392 2252 206 2170 148 1.21 0.068 0.091 2123 992 ‐ 2627

0724* SF 21 495 656 161 530 10 538 32 1.33 0.060 0.019 not sampled 490 ‐ 777

0728* SF 32 287 455 168 401 135 381 63 1.59 0.166 0.34 not sampled 373 ‐ 566

0729 SF 12 262 492 230 425 111 404 76 1.88 0.189 0.26 514 514 ‐ 1008

0733* SF 8 763 859 96 819 62 810 34.5 1.13 0.043 0.076 not sampled 141 ‐ 868

0784 SF 8 3363 4145 782 3400 67 3489 267 1.23 0.076 0.020 2150 1652 ‐ 6270

0788 SF 17 3158 3595 437 3188 131 3250 125 1.14 0.038 0.041 3032 1783 ‐ 8527

0789 SF 18 7431 7540 109 7495 33 7491 27 1.01 0.004 0.004 7579 6210 ‐ 16,600

0824 SF 17 238 1337 1099 275 585 512 342 5.62 0.668 2.13 828 568 ‐ 1264

0826 SF 8 2722 2990 268 2980 203 2911 113 1.10 0.039 0.068 2883 1298 ‐ 4653

0111* SE 87 703 859 156 835 2.0 832 20 1.22 0.024 0.002 not sampled 440 ‐ 738

0702 SE 75 940 1548 608 950 8.0 989 129 1.65 0.130 0.008 not sampled 1100

0705 SE 86 1194 1210 16 1199 2.0 1199 2.2 1.01 0.002 0.002 1197 1042 ‐ 1349

0717 SE 85 1800 1878 78 1865 18 1862 14 1.04 0.008 0.010 1716 1560 ‐ 2155

0719 SE 62 1217 1231 14 1222 3.0 1223 3.0 1.01 0.002 0.002 1203 974 ‐ 1394

0721 SE 84 854 865 11 860 4.0 860 2.4 1.01 0.003 0.005 856 779 ‐ 990

0723 SE 79 3426 3917 491 3514 151 3556 107 1.14 0.030 0.043 3240 3240 ‐ 4256

0725* SE 61 664 689 25 682 6 681 4.7 1.04 0.007 0.009 not sampled 514 ‐ 890

0727* SE 61 498 546 48 538 8 538 7.0 1.10 0.013 0.015 not sampled 500 ‐ 694

0730 SE 61 785 804 19 795 11 795 5.7 1.02 0.007 0.014 791 791 ‐ 1089

0732* SE 69 1702 3025 1323 3015 6.5 2995 158 1.78 0.053 0.002 not sampled 2810 ‐ 3940

0734* SE 71 689 749 60 746 3.0 744 7.6 1.09 0.010 0.004 not sampled 545

0736* SE 57 1871 2144 273 2106 39 2107 41 1.15 0.019 0.018 2326 2326 ‐ 2326

0110* SS 85 359 1181 822 503 231 501 149 3.29 0.298 0.46 not sampled 210 ‐ 764

0709* SS 94 1748 9613 7865 1976 5803 4070 3196 5.50 0.785 2.94 not sampled 1320 ‐ 7000

0726* SS 58 596 924 328 613 84 669 108 1.55 0.161 0.14 not sampled 378 ‐ 603

Total: 1443 min: 1.0 0.002 0.002

max: 5.6 0.79 2.94

average: 1.5 0.096 0.213

SC Profile Results: Summary Statistics (SC in µS/cm) Indices of Dispersion Historical SC Results (µS/cm)

Historical Range
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Table A-14 (continued). Shiprock, New Mexico, Disposal Site Floodplain, 2014 
 
Table A-14b. Summary Statistics for Shiprock Floodplain 2014 SC Profiles: Sorted by CV 
page 2 of 2 

 

 
Red‐shaded rows denote wells with very high variation in the SC profiles: CVs > 0.3  

Yellow‐shaded rows denote wells with highly variable SC profiles: 0.1 < CV < 0.3.  
Gray-shaded rows denote wells with mid-level variability in the SC profiles (0.03 < CV < 0.1) 
Remaining wells had low variation (CV < 0.03) in the SC profiles. 
 
 
* denotes well not routinely sampled 
AL Alluvium (referred to as Qal under group descriptions) 
BOE base of escarpment 
CV coefficient of variation, equal to standard deviation divided by the mean 
FP floodplain 
IQR interquartile range 
IQR/M IQR/median 
KM Mancos Shale (also Km) 
Min minimum; Max = maximum 
n number of profile measurements 
ZOC zone of completion 
 
Historical range includes data from 2000 to present. 
 
 

Link to discussion in main text: Shiprock, New Mexico, Disposal Site, Floodplain (Section 4.12) 

  

Well ZOC Area/Group n Min Max Mid‐Screen SC Median Mean Max/Min CV IQR/M Mar‐2014

1129 * AL Trench 2 East 13 612 667 630 635 644 1.09 0.029 0.049 not sampled 588 ‐ 588

0621 * AL Central FP 28 4311 4720 4711 4686 4606 1.09 0.029 0.050 not sampled 7147 ‐ 10,550

0855 AL Western FP 24 5976 6516 6445 6448 6376 1.09 0.027 0.021 6580 5360 ‐ 8497

1143 AL Western FP 20 4427 4724 4562 4489 4572 1.07 0.025 0.052 5123 4843 ‐ 6314

1134 AL Trench 2 East 17 829 880 833 841 854 1.06 0.025 0.050 859 544 ‐ 1534

0611 AL‐KM BOE Qal 16 10,900 11,600 11,000 11,350 11,288 1.06 0.025 0.053 10,700 8859 ‐ 13,580

0775 AL Central FP 4 6499 6810 6678 6701 6678 1.05 0.023 0.033 6961 6961 ‐ 18,690

0624 * AL‐KM Western FP 31 5205 5847 5360 5348 5375 1.12 0.022 0.003 not sampled 6164 ‐ 11,780

0795 * AL Hyporheic Wells  8 2380 2519 2458 2473 2458 1.06 0.021 0.029 not sampled 1193 ‐ 4470

0629 * AL‐KM Western FP 33 7718 8242 8222 8201 8114 1.07 0.020 0.021 not sampled 7553 ‐ 7553

0616 * AL Central FP 2 8470 8711 8591 8591 8591 1.03 0.020 0.014 not sampled 4910 ‐ 9740

0858 * AL Hyporheic Wells  32 883 970 968 968 958 1.10 0.018 0.021 not sampled 716 ‐ 1188

1139 AL Well 1089 Area 13 8522 9220 8861 8940 8900 1.08 0.017 0.010 12,898 1350 ‐ 19,620

0620 * AL‐KM Central FP 36 4227 4643 4618 4630 4604 1.10 0.016 0.003 not sampled 9610 ‐ 11,110

1132 AL Trench 2 East 16 698 735 701 703 708 1.05 0.016 0.021 770 484 ‐ 770

1135 AL Western FP 13 4842 5103 4855 5007 4983 1.05 0.015 0.018 5241 5241 ‐ 10,391

1077 * AL Well 1089 Area 14 6747 7072 7009 7062 7009 1.05 0.015 0.004 not sampled 12,607 ‐ 26,975

0850 AL Background 20 5090 5324 5205 5269 5245 1.05 0.015 0.022 5765 425 ‐ 6664

0623 AL Western FP 25 5094 5363 5325 5325 5280 1.05 0.014 0.022 5430 5143 ‐ 7310

0797 AL Background 7 7326 7670 7460 7455 7444 1.05 0.014 0.008 8147 1468 ‐ 9325

0773 AL BOE Qal 3 2850 2927 2895 2907 2895 1.03 0.014 0.013 2750 2737 ‐ 9800

0766 AL Well 1089 Area 6 6382 6620 6545 6582 6545 1.04 0.014 0.011 6940 6940 ‐ 29,500

0793 AL Central FP 7 9694 9990 9836 9862 9836 1.03 0.013 0.024 11,669 5049 ‐ 11,669

1089 AL Well 1089 Area 14 6793 7074 6933 6971 6978 1.04 0.011 0.016 7500 7500 ‐ 19,700

1112 AL Trench 1 Qal 9 6135 6318 6318 6145 6174 1.03 0.010 0.003 8815 5689 ‐ 21,990

0734 AL Western FP 3 7447 7583 7514 7511 7514 1.02 0.009 0.009 well dry 33 ‐ 29,950

0856 AL Western FP 40 5524 5750 5670 5683 5669 1.04 0.009 0.004 5757 4892 ‐ 6673

0859 * AL Hyporheic Wells  29 958 980 976 971 972 1.02 0.006 0.010 not sampled 721 ‐ 721

0792 AL Central FP 8 6496 6604 6496 6582 6567 1.02 0.006 0.004 7077 7077 ‐ 31,078

0615 AL Trench 1 Qal 5 5143 5192 5164 5165 5164 1.01 0.004 0.002 5931 5761 ‐ 32,594

April 2014 SC Profile Results: Summary Statistics (SC in µS/cm)  Historical SC Results (µS/cm)

Historical Range
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Table A-15. Slick Rock (Colorado) East Processing Site 

Slick Rock East (SRE) Site Specific Conductance Profile Results, June 2014  
 
Table A-15a. Summary Statistics for Slick Rock East SC Profiles: Sorted by Well ID 
 

 
* denotes well not routinely sampled 
AL Alluvial aquifer 
Bkgrnd upgradient well (background) 
CV coefficient of variation, equal to standard deviation divided by the mean 
IQR interquartile range 
IQR/M IQR/median 
Min minimum; Max = maximum 
n number of profile measurements 
SD standard deviation 
 
For SRE site wells that are routinely sampled, the historical range of SC listed is since 2000. For wells that are not routinely sampled 
for which there are no data since 2000, the SC range is based on all records in the SEEPro/EQuIS database. SC results from the 
September 2014 annual sampling event are provided because this sampling coincided most closely with the June 2014 profiling.  
 
 

Link to discussion in main text: Slick Rock East Site (Section 4.13.1) 
 
 
Table A-15b. Summary Statistics for Slick Rock East SC Profiles: Sorted by CV 
 

 
Red‐shaded rows denote wells with very high variation in the SC profiles: CVs > 0.3; Yellow‐shaded rows denote wells with highly 
variable SC profiles: 0.1 < CV < 0.3. Gray-shaded rows denote wells with mid-level variability in the SC profiles (0.03 < CV < 0.1). 
Remaining wells had low variation (CV < 0.03) in the SC profiles. 
  

Well Aquifer n Min Max Median IQR Mean SD Max/Min CV IQR/M Sep‐2014

0300 AL Bkgrnd 14 9168 15900 10050 5845 11,604 2833 1.73 0.244 0.58 11,962 5310 ‐ 14,887

0301* AL Bkgrnd 15 1706 2012 1753 61 1778 75 1.18 0.042 0.021 not sampled 1950 ‐ 2720

0302* AL 17 1594 5093 2745 2765 2930 1416 3.20 0.483 0.013 not sampled 2300 ‐ 2800

0303 AL 63 1497 3864 3702 736 3286 830 2.58 0.253 0.190 3516 2130 ‐ 3828

0304* AL 10 840 2856 879 1,787 1478 914 3.40 0.619 0.209 not sampled 537 ‐ 1158

0305 AL 19 2605 2761 2726 93 2699 54 1.06 0.020 0.038 2874 2665 ‐ 4600

0306* AL 16 5450 6155 5606 123 5639 181 1.13 0.032 0.040 not sampled 6840

0307 AL 13 5334 5756 5424 139 5459 115 1.08 0.021 0.055 5587 5442 ‐ 8842

0308* AL 12 7201 15000 14000 7486 12,133 3443 2.08 0.284 0.015 not sampled 3800

0309 AL 61 1696 2149 1718 110 1779 118 1.27 0.066 0.008 1813 1813 ‐ 6675

0310 AL 7 1024 1,119 1068 47 1069 31 1.09 0.029 0.027 949 596 ‐ 1435

0311 AL 11 1392 1467 1431 56 1425 29 1.05 0.021 0.012 690 ‐ 8970

0327* AL 17 10,300 11,000 10800 400 10693 225 1.07 0.021 0.010 not sampled 8100 ‐

Total: 275 min: 1.1 0.020 0.008

max: 3.4 0.62 0.58

average: 1.7 0.164 0.094

June 2014 SC Profile Results: Summary Statistics (SC in µS/cm) Indices of Dispersion  Historical SC Results (µS/cm)

Historical Range

Well Aquifer n Min Max Median IQR Mean SD Max/Min CV IQR/M Sep‐2014

0304* AL 10 840 2856 879 1,787 1478 914 3.40 0.62 0.209 not sampled 537 ‐ 1158

0302* AL 17 1594 5093 2745 2765 2930 1416 3.20 0.48 0.013 not sampled 2300 ‐ 2800

0308* AL 12 7201 15000 14000 7486 12,133 3443 2.08 0.28 0.015 not sampled 3800

0303 AL 63 1497 3864 3702 736 3286 830 2.58 0.25 0.190 3516 2130 ‐ 3828

0300 AL Bkgrnd 14 9168 15900 10050 5845 11,604 2833 1.73 0.24 0.58 11,962 5310 ‐ 14,887

0309 AL 61 1696 2149 1718 110 1779 118 1.27 0.066 0.008 1813 1813 ‐ 6675

0301* AL Bkgrnd 15 1706 2012 1753 61 1778 75 1.18 0.042 0.021 not sampled 1950 ‐ 2720

0306* AL 16 5450 6155 5606 123 5639 181 1.13 0.032 0.040 not sampled 6840

0310 AL 7 1024 1,119 1068 47 1069 31 1.09 0.029 0.027 949 596 ‐ 1435

0327* AL 17 10,300 11,000 10800 400 10693 225 1.07 0.021 0.010 not sampled 8100 ‐

0307 AL 13 5334 5756 5424 139 5459 115 1.08 0.021 0.055 5587 5442 ‐ 8842

0311 AL 11 1392 1467 1431 56 1425 29 1.05 0.021 0.012 690 ‐ 8970

0305 AL 19 2605 2761 2726 93 2699 54 1.06 0.020 0.038 2874 2665 ‐ 4600

Historical Range

June 2014 SC Profile Results: Summary Statistics (SC in µS/cm) Measures of Dispersion  Historical SC Results (µS/cm)
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Table A-16. Slick Rock (Colorado) West Processing Site 

Slick Rock West (SRW) Processing Site Specific Conductance Profile Results, June 2014  
 
Table A-16a. Summary Statistics for Slick Rock East SC Profiles: Sorted by Well ID 
 

 
 
 
* denotes well not routinely sampled 
AL Alluvial aquifer 
Bkgrnd upgradient well (background) 
CV coefficient of variation, equal to standard deviation divided by the mean 
IQR interquartile range 
IQR/M IQR/median 
JE Jurassic formation 
Min minimum; Max = maximum 
n number of profile measurements 
SD standard deviation 
 
For SRW site wells that are routinely sampled, the historical range of SC listed is since 2000. For wells that are not routinely 
sampled for which there are no data since 2000, the SC range is based on all records in the SEEPro/EQuIS database. SC results 
from the September 2014 annual sampling event are provided because this sampling coincided most closely with the June 2014 
profiling.  
 
 

Link to discussion in main text: Slick Rock West Site (Section 4.13.2) 
 

 
The table on the following page presents the same information, but sorted by the coefficient of variation (CV). 
  

Well Aquifer n Min Max Median IQR Mean SD Max/Min CV IQR/M Sep‐2014

0313* AL 14 1232 1257 1241 20 1243.4 9.2 1.02 0.007 0.02 not sampled 1410 ‐ 1749

0314* AL 15 1608 1710 1625 37 1634.5 31.0 1.06 0.019 0.021 not sampled 1812 ‐

0315* AL 17 1504 1761 1520 21 1535.6 59.9 1.17 0.039 0.013 not sampled 1747 ‐ 1812

0317 AL 63 2263 2639 2632 12 2611.9 61.4 1.17 0.024 0.190 2741 1610 ‐ 2988

0318A AL 10 2,386 2760 2684 197 2645.5 125.0 1.16 0.047 0.209 2006 1711 ‐ 2258

0319 AL 19 1657 9774 1740 10 2951.3 2567.6 5.90 0.870 0.038 3299 3299 ‐ 12640

0320 AL 16 727 857 842 30 830.8 30.9 1.18 0.037 0.040 852 824 ‐ 1181

0322* AL 13 747 1256 773 458 937.0 222.9 1.68 0.238 0.055 not sampled 672

0323* AL 12 1280 1325 1315 26 1309.9 15.4 1.04 0.012 0.015 not sampled 635

0324* JE 61 424 429 427 2 426.9 1.0 1.01 0.002 0.008 not sampled 641 ‐ 1321

0329* AL 7 1112 1,132 1131 3 1127.6 7.0 1.02 0.006 0.027 not sampled 1240 ‐ 1447

0330* AL 11 1148 1250 1165 18 1172.3 27.7 1.09 0.024 0.012 not sampled 1110 ‐ 1257

0331* AL 14 1150 1438 1159 17 1194.1 88.7 1.25 0.074 0.037 not sampled 1390 ‐ 1873

0339 AL 12 1675 1934 1922 138 1870.1 93.5 1.15 0.050 0.044 2017 1887 ‐ 2282

0340 AL 10 3948 4395 4297 103 4274.7 128.8 1.11 0.030 0.014 3537 3537 ‐ 5168

0508 AL 13 3,286 3,497 3434 128 3412.9 71.1 1.06 0.021 0.005 3166 3166 ‐ 5400

0509* AL 20 1,761 2,472 2159 112 2097.0 167.5 1.40 0.080 0.015 not sampled 1499 ‐ 1865

0510 AL 9 3,184 3,507 3371 212 3357.3 112.7 1.10 0.034 0.020 3673 2267 ‐ 5292

0684 AL 17 599 685 618 65 635.9 32.6 1.14 0.051 0.010 761 592 ‐ 1291

June 2014 SC Profile Results: Summary Statistics (SC in µS/cm) Indices of Dispersion  Historical SC Results (µS/cm)

Historical Range
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Table A-16 (continued). Slick Rock West Processing Site 
 
Table A-16b. Summary Statistics for Slick Rock East SC Profiles: Sorted by CV 
 

 
 
 
* denotes well not routinely sampled 
AL Alluvial aquifer 
Bkgrnd upgradient well (background) 
CV coefficient of variation, equal to standard deviation divided by the mean 
IQR interquartile range 
IQR/M IQR/median 
JE Jurassic formation 
Min minimum; Max = maximum 
n number of profile measurements 
SD standard deviation 
 
For SRW site wells that are routinely sampled, the historical range of SC listed is since 2000. For wells that are not routinely 
sampled for which there are no data since 2000, the SC range is based on all records in the SEEPro/EQuIS database. SC results 
from the September 2014 annual sampling event are provided because this sampling coincided most closely with the June 2014 
profiling.  
 
 

Link to discussion in main text: Slick Rock West Site (Section 4.13.2) 
 

Well Aquifer n Min Max Median IQR Mean SD Max/Min CV IQR/M Sep‐2014

0319 AL 19 1657 9774 1740 10 2951.3 2567.6 5.90 0.87 0.038 3299 3299 ‐ 12640

0322* AL 13 747 1256 773 458 937.0 222.9 1.68 0.24 0.055 not sampled 672

0509* AL 20 1,761 2,472 2159 112 2097.0 167.5 1.40 0.080 0.015 not sampled 1499 ‐ 1865

0331* AL 14 1150 1438 1159 17 1194.1 88.7 1.25 0.074 0.037 not sampled 1390 ‐ 1873

0684 AL 17 599 685 618 65 635.9 32.6 1.14 0.051 0.010 761 592 ‐ 1291

0339 AL 12 1675 1934 1922 138 1870.1 93.5 1.15 0.050 0.044 2017 1887 ‐ 2282

0318A AL 10 2,386 2760 2684 197 2645.5 125.0 1.16 0.047 0.209 2006 1711 ‐ 2258

0315* AL 17 1504 1761 1520 21 1535.6 59.9 1.17 0.039 0.013 not sampled 1747 ‐ 1812

0320 AL 16 727 857 842 30 830.8 30.9 1.18 0.037 0.040 852 824 ‐ 1181

0510 AL 9 3,184 3,507 3371 212 3357.3 112.7 1.10 0.034 0.020 3673 2267 ‐ 5292

0340 AL 10 3948 4395 4297 103 4274.7 128.8 1.11 0.030 0.014 3537 3537 ‐ 5168

0330* AL 11 1148 1250 1165 18 1172.3 27.7 1.09 0.024 0.012 not sampled 1110 ‐ 1257

0317 AL 63 2263 2639 2632 12 2611.9 61.4 1.17 0.024 0.190 2741 1610 ‐ 2988

0508 AL 13 3,286 3,497 3434 128 3412.9 71.1 1.06 0.021 0.005 3166 3166 ‐ 5400

0314* AL 15 1608 1710 1625 37 1634.5 31.0 1.06 0.019 0.021 not sampled 1812 ‐

0323* AL 12 1280 1325 1315 26 1309.9 15.4 1.04 0.012 0.015 not sampled 635

0313* AL 14 1232 1257 1241 20 1243.4 9.2 1.02 0.007 0.02 not sampled 1410 ‐ 1749

0329* AL 7 1112 1,132 1131 3 1127.6 7.0 1.02 0.006 0.027 not sampled 1240 ‐ 1447

0324* JE 61 424 429 427 2 426.9 1.0 1.01 0.002 0.008 not sampled 641 ‐ 1321

June 2014 SC Profile Results: Summary Statistics (SC in µS/cm) Indices of Dispersion  Historical SC Results (µS/cm)

Historical Range
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