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1.0 INTRODUCTION 

 
This annual report summarizes the groundwater monitoring activities performed during 2016 and 2017 in 
association with the Coal Combustion Residuals (CCR) Landfill at Colorado Springs Utilities’ (Utilities’) 
Clear Spring Ranch (CSR), located west-southwest of the intersection of Interstate 25 and Ray Nixon Road 
(Exit 125) in El Paso County, Colorado.  
 
The CCR Landfill is regulated by the U.S. Environmental Protection Agency (EPA), the Colorado 
Department of Public Health & Environment (CDPHE), and El Paso County. The land-use is authorized via 
a Certificate of Designation (CD) obtained from El Paso County (CD #004-001). 
 
The groundwater monitoring activities were performed for compliance with the EPA’s Standards for the 
Disposal of Coal Combustion Residuals in Landfills and Surface Impoundments (40 CFR §257.50 through 
257.107) (CCR Rule) and the CDPHE’s Regulations Pertaining to Solid Waste Sites & Facilities (6 CCR 
1007-2 / Part 1 / Section 2.2 / Ground Water Monitoring).  
 
The groundwater monitoring activities were conducted in general accordance with the Professional 
Engineer certified and CDPHE approved1 Coal Combustion Residuals Landfill Groundwater Detection 
Monitoring Plan.2 
 
This report fulfills the EPA’s, CDPHE’s, and El Paso County’s annual reporting requirements. 
 

1.1 Groundwater Classification and Management 
 
From its inception in the late 1970’s, the CCR Landfill has been designed and operated to protect the 
Fountain Creek Alluvial Aquifer, which is located ~0.5 mile down-gradient of the CSR Retention Dam. The 
Fountain Creek Alluvial Aquifer is the closest aquifer to the CCR Landfill that could be used for drinking 
water purposes. There are no drinking water wells located within the CSR CD Area, in which the CCR 
Landfill is located, and no reasonable potential for future domestic or agricultural uses of groundwater within 
the CD Area; as this area is owned and controlled by Utilities. 
 
Previously evaluated groundwater quality data indicates that groundwater up-gradient of and underlying 
the CSR CD Area, in which the CCR Landfill is located, has a total dissolved solids (TDS) concentration 
exceeding 10,000 mg/l. The CDPHE’s Water Quality Control Commission, under Regulation 41 – The Basic 
Standards for Groundwater3, has not established use classifications or site specific numerical standards 
for groundwater quality beneath the CCR Landfill site; other than applicable “Statewide” standards. 
Regulation 41 - Section 41.4(B) describes the criteria that shall be used to identify classifications for 
groundwater, and Section 41.4(B)(5)(a) indicates that when TDS levels are equal to or in excess of 10,000 
mg/l, groundwater within the specified area shall be classified “Limited Use and Quality” (i.e., assuming 
concurrence that the criteria specified in Sections 41.4(B)(1-4) are not met). Limited Use and Quality is the 
lowest classification possible. Regulation 41 - Section 41.5 (B) does not list any numeric standards as 
applying to this classification, and the “Interim Narrative Standard” in Section 41.5(C)(6)(b)(i) is not 

                                                      
1 E-Mail from Jill Parisi / CDPHE to Patti Zietlow / Colorado Springs Utilities Re: Clear Spring Ranch CCR Landfill Groundwater 

Detection Monitoring Plan. November 14, 2017. 
2 AECOM. Coal Combustion Residuals Landfill Groundwater Detection Monitoring Plan, Clear Spring Ranch, El Paso County, 

Colorado. Revision 0. October 2017. 
3 Regulation 41 – The Basic Standards for Ground Water. CDPHE - Water Quality Control Commission. 5 CCR-1002-41. 

Effective December 30, 2016. 
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applicable to unassigned groundwater having a TDS concentration in excess of 10,000 mg/l. Similarly, the 
EPA, in their Guidelines for Groundwater Classification Under the EPA Groundwater Protection Strategy4 
(Guidelines), classifies groundwater with TDS concentrations greater than or equal to 10,000 mg/l as Class 
III drinking water. Class III is defined as “groundwater not a potential source of drinking water and/or limited 
beneficial use.” 
 
To protect the Fountain Creek Alluvial Aquifer, groundwater associated with the CCR Landfill is managed 
via a retention dam and pump back system. The Retention Dam was constructed down-gradient of the CCR 
Landfill in 1978 to prevent the off-site migration of surface water and groundwater. The dam has a bentonite 
core and is keyed into the underlying Pierre Shale bedrock. To improve the dam’s performance, in the 
1990s, Utilities installed a bentonite barrier wall along the up-gradient toe of the dam, and a french drain & 
pump back system down-gradient of the dam. The french drain captures water seepage through the dam. 
The drain extends for ~525 feet along the southern portion of the dam. The french drain’s collection trench 
is gravel filled and slopes towards a sump located at the northern end of the trench. An extraction well and 
pump remove water collected in the sump and pump it back to the up-gradient retention dam pond. The 
dam is registered with and inspected by the Office of the State Engineer - Division of Water Resources - 
Dam Safety Branch (Dam I.D. #100401). A site plan is presented in Appendix A. 
 
 

2.0 GROUNDWATER FLOW ANALYSIS & GEOLOGIC PROFILE 
 
The CCR Landfill is located within a small, west-east trending topographic depression that is underlain with, 
and bounded to the north and south, by Pierre Shale. A 1993 Brown and Caldwell investigation of CSR 
involving laboratory hydraulic conductivity tests on cores of un-weathered Pierre Shale indicated that the 
Pierre Shale is essentially impermeable5. The surficial geology consists of ~4 to ~50 feet of alluvial 
sediments6 deposited on top of the Pierre Shale.  
 
A figure of the site showing the potentiometric groundwater surface, interpolated elevations of the 
underlying Pierre Shale bedrock, and the estimated boundary of the Fountain Creek Alluvial Aquifer is 
presented in Appendix A. 
 
The groundwater surface was prepared using 1st Quarter 2017 groundwater elevation measurements. The 
bedrock elevations were obtained from historical on-site exploratory and monitoring well boring logs. To aid 
in the visualization of the aquifer boundary, wherever a groundwater contour intersects a bedrock contour 
at the same elevation, the groundwater contour was cut at that theoretical intersection. For example, where 
the groundwater contour with an elevation of 5,400 feet intersects the bedrock contour with the same 
elevation, the water level generally would not be higher on the ridge than 5,400 feet.  
 
The groundwater surface data suggest that groundwater beneath the CCR Landfill generally flows in a 
southeasterly direction towards the Retention Dam.  
 
 
 
 
 

                                                      
4 U.S. EPA. Guidelines for Groundwater Classification Under the EPA Groundwater Protection Strategy. Office of Groundwater 

Protection. June 1988. 
5 Haley and Aldrich. Hannah Ranch Dam Seepage Analysis Preliminary Engineering Report. April 1994. 
6 Layne Western. Ash Disposal Site, R.D. Nixon Power Plant. Carl Nuzman, Bruce Maxwell and Carl Larson. August 1977. 
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3.0 GROUNDWATER QUALITY SAMPLING & ANALYSIS 
 

3.1 Monitoring Well Installation and Abandonment 
 
Eight groundwater monitoring wells (SC-8 through SC-14, FC-3A, & FC-3B) were installed during June 
2016 to facilitate compliance with the CCR Rule’s groundwater monitoring requirements (§257.91 - 
Groundwater Monitoring Systems). The boring logs for these and the other wells in the Detection Monitoring 
Program are contained in the CCR Landfill Groundwater Detection Monitoring Plan. No CCR Landfill 
groundwater monitoring wells were decommissioned during 2016-2017. The locations of the monitoring 
wells are depicted on the figure presented in Appendix A. 
 

3.2 Detection Monitoring 
 
In 2016 and 2017, Utilities collected groundwater samples and recorded groundwater elevations from five 
up-gradient wells (CC-1, FC-1, FC-2, FC-3A, & FC-3B), four down-gradient wells (SC-10, SC-11, SC-12, & 
SC-13), and one cross gradient well (SC-14) in accordance with the CCR Landfill Groundwater Detection 
Monitoring Plan.  
 
In accordance with §257.94(b) (Detection Monitoring Program) of the CCR Rule7, a minimum of eight 
independent samples were collected from each background and down-gradient well and analyzed using 
EPA and/or industry accepted methods for the constituents listed in Appendix III and IV of the CCR Rule. 
These constituents included antimony, arsenic, barium, beryllium, boron, cadmium, calcium, chloride, 
chromium, cobalt, fluoride, lead, lithium, mercury, molybdenum, pH, radium 226, radium 228, selenium, 
sulfate, thallium, and total dissolved solids. The laboratory analytical results and sampling dates are 
summarized in the table presented in Appendix C. Copies of the analytical reports and chain of custody 
documentation are presented in Appendix D. The analytical reports specify the analytical method used for 
each analyte. 
 

3.3 Assessment Monitoring 
 
As discussed in Section 4.0 (Transition to Assessment Monitoring), Utilities conducted the first round of 
Assessment Monitoring sampling in November 2017. The samples were collected from the wells comprising 
the Detection Monitoring Well network and were analyzed using EPA and/or industry accepted methods for 
the CCR Rule’s Appendix IV parameters, as required by §257.95(b) (Assessment Monitoring). The 
laboratory analytical results and sampling dates are summarized in the table presented in Appendix C. 
Copies of the analytical reports and chain of custody documentation are presented in Appendix D. The 
analytical reports specify the analytical method used for each analyte. 
 

3.4 Quality Assurance / Quality Control 
 
Quality assurance and quality control (QA / QC) measures were implemented to ensure the reliability and 
validity of field and analytical data. Appendix D contains copies of the laboratory analytical reports along 
with QA / QC data. The QA / QC data includes duplicate samples (identified as Well ID_Dup), equipment / 
decontamination blanks (identified by Equip-Blk), method blanks (identified as LRB – Lab Reagent Blank) 
and laboratory control sample results. The sample duplicates show consistency in the lab work performed. 
No significant anomalies were reported within the laboratory’s QA / QC reports. 

                                                      
7 §257.94(b) Detection Monitoring Program. “For existing CCR Landfills and surface impoundments, a minimum of eight 

independent samples from each background and down-gradient well must be collected and analyzed for the constituents 
listed in appendix III and IV to this part no later than October 17, 2017.” 



 
 

 
ANNUAL GROUNDWATER MONITORING REPORT FOR 2016 - 2017 Page 4 
Coal Combustion Residuals Landfill 

 
3.5 Statistical Analysis Results Summary 

 
The methods used to statistically analyze the Detection Monitoring groundwater data, the rationale for the 
analytical methods, and the results of the statistical analysis are presented in Appendix B. The statistical 
analysis suggests that boron concentrations at down-gradient groundwater monitoring wells SC-11 & SC-
12, and calcium concentrations at down-gradient ground monitoring well SC-11 exhibit a statistically 
significant increase over background concentrations.  
 
 

4.0 TRANSITION TO ASSESSMENT MONITORING 
 
After completion of the initial eight rounds of detection monitoring sampling, preliminary statistical analysis 
of the resulting groundwater data was conducted. The preliminary results suggested that boron was present 
in down-gradient wells SC-11 and SC-12 at statistically significantly higher concentrations than background. 
 
In response, Utilities proactively conducted the first round of Assessment Monitoring sampling in November 
2017, as required by §257.95(b) 8 of the CCR Rule and §2.2.1 (D) of the CDPHE’s Solid Waste 
Regulations9. The samples were collected from the wells comprising the Detection Monitoring Well network 
and were analyzed using EPA and/or industry accepted methods for the CCR Rule’s Appendix IV 
parameters, as required by §257.95(b) (Assessment Monitoring). The final statistical analysis of 
groundwater data conducted for the purposes of this Annual Report confirmed the preliminary findings that 
boron concentrations at down-gradient groundwater monitoring wells SC-11 and SC-12 exhibited a 
statistically significant increase over background concentrations. In addition, the final statistical analysis 
also suggested that calcium at down-gradient ground monitoring well SC-11 was also present at 
concentrations statistically significantly higher than background. Because of these findings, Utilities’ CCR 
Landfill has entered Assessment Monitoring.  
 
Utilities will be conducting another round of Assessment Monitoring sampling to comply with §Appendix B5 
(E)(2)10 of CDPHE’s Solid Waste Regulations and §257.95(d)(1) of the CCR Rule, which states “Within 90 
days of obtaining the results (of the initial assessment monitoring sampling event) and on at least a 
semiannual basis thereafter, resample all wells that were installed pursuant to the requirements of §257.91 
(Groundwater Monitoring System), conduct analysis for all parameters in Appendix III to this part and for 
those constituents in Appendix IV to this part that are detected in response to paragraph (b) of this section 
and record their concentrations in the facility operating record.” The samples will be analyzed for the CCR 
Rule’s Appendix III and IV parameters listed in Section 3.2. Once the laboratory results for the second 
Assessment Monitoring sampling event are received, Utilities will create the groundwater protection 
standards in accordance with §257.95(d)(2)11 of the CCR Rule. 
 
 

                                                      
8 §257.95(b) Assessment Monitoring Program. “Within 90 days of trigging an assessment monitoring program, and annually 

thereafter, the owner or operator of the CCR Unit must sample and analyze groundwater for all constituents listed in 
Appendix IV to this part.” 

9 §2.2.1(D) Groundwater Monitoring “If statistically significant increases over background have been determined, in 
conformance with Appendix B Section B3, assessment monitoring shall be implemented in conformance with Appendix B, 
Section B5.” 

10 Appendix B(5)(E)(2) requires that after obtaining the results from the initial assessment monitoring sampling, facilities must, 
within 90 days and on a semiannual basis thereafter, resample all wells for the assessment monitoring parameters. 

11 257.95(d)(2) states that facilities must “Establish groundwater protection standards for all constituents detected pursuant to 
paragraph (b) or (d) of this section.” 
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5.0 SUMMARY OF FINDINGS 
 
Comparison of the groundwater flow to those historically measured shows de minimus differences in the 
groundwater flow regime beneath the site. Groundwater associated with the CCR Landfill continues to flow 
to the southeast towards the Retention Dam, which inhibits its migration off-site. 
 
Statistical analysis suggests that boron concentrations at down-gradient groundwater monitoring wells SC-
11 & SC-12 and calcium concentrations at down-gradient ground monitoring well SC-11 exhibit a 
statistically significant increase over background concentrations; therefore, the CCR Landfill has entered 
Assessment Monitoring.  
 

5.1 Risk 
 
Even with entering Assessment Monitoring, Utilities believes that the risk posed by the CCR Landfill to 
human health and the environment via the groundwater exposure pathway continues to be low for the 
following reasons: 
 
 Groundwater underlying the CSR CD Area (which includes the CCR Landfill) is not used for domestic 

or agricultural purposes. There are no drinking water or agricultural wells within the CD Area and no 
reasonable potential for future domestic or agricultural uses of groundwater within this area, since it is 
owned and controlled by Utilities. The high TDS of groundwater up-gradient of and beneath the CD 
Area also discourages its use for domestic or agricultural purposes (Section 1.1). 

 
 The CSR Retention Dam inhibits the off-site migration of groundwater associated with the CCR Landfill 

(see Section 1.1); therefore, limiting the potential for exposure. In general, the Retention Dam 
hydrologically disconnects the CCR Landfill associated groundwater from the down-gradient Fountain 
Creek Alluvial Aquifer (i.e., the closest drinking water source). 

 
 No Colorado or federal groundwater human health standards (MCLs) exist for boron or calcium. This 

implies that these constituents generally pose a low risk to human health.  
 

5.2 Activities for 2018 
 
For 2018, Utilities plans to continue with Assessment Monitoring, and to develop groundwater protection 
standards in accordance with §257.95(d)(2)12 of the CCR Rule, as discussed in Section 4. 
 
 
 
 
 
Report Distribution List: 
 Jill Parisi  /  Colorado Department of Public Health & Environment 
 Mark Gebhart  /  El Paso County Planning Department 
 Bill Maher  /  Colorado Springs Utilities - Nixon Power Plant 
 Utilities CCR Landfill Website 
 EVS File:  550-688-7 

                                                      
12 257.95(d)(2) states that facilities must “Establish groundwater protection standards for all constituents detected pursuant to 

paragraph (b) or (d) of this section.” 
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APPENDIX A 
 

Site Plan & Groundwater Elevation Contours 
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STATISTICAL ANALYSIS REPORT 
 

Prepared By: 
 
Dr. Kirk Cameron 
Statistical Scientist 
MacStat Consulting, Ltd 
10330 Mill Creek Ct 
Colorado Springs, CO 80908 
(719) 532-0453 
kcmacstat@gmail.com 
 

 
 
Exploratory Statistical Analysis 
 
There is no single method of statistical analysis appropriate for each chemical dataset. It is most prudent 
— as well as consistent with EPA regulation and guidance — to use a suite of statistical methods that are 
dependent on the data and their distributions. The statistical analyses can be based on an interwell and/or 
an intrawell approach. The statistical algorithms used for the interwell and intrawell approaches are chosen 
based on the constituent data and their distributions as well as consideration of natural seasonally- or 
spatially-varying constituent concentrations. 

Eight rounds of background and detection groundwater monitoring data were concurrently collected and 
analyzed for the 40 CFR 257 Appendices III and IV constituents. These background data were used to 
represent groundwater quality up-gradient or lateral to the CCR Landfill. The detection monitoring data 
collected at the down-gradient compliance wells was then used to determine if the CCR Landfill has 
impacted groundwater quality. The eight rounds of groundwater sampling and analysis were completed 
prior to the October 17, 2017 deadline established in the CCR Rule (40 CFR §257.94). 

An exploratory statistical analysis was conducted after the eight rounds of baseline data were obtained to 
assess the constituent data and determine the most appropriate statistical approach for the data. Steps 
taken to examine statistical usability included (1) performing QA/QC checks on the data to identify any data 
anomalies, input errors, etc.; (2) computing the percentage of non-detects and considering the pattern of 
non-detects and their reporting limits over time; and (3) flagging and testing any outliers that might distort 
or invalidate the statistical results. Outlier testing was conducted with a combination of techniques. First, 
Tukey’s box plot procedure was used to initially flag potential outliers. Each potential outlier was identified 
and visually confirmed on time series plots and then formally assessed using Rosner’s outlier test. Any 
confirmed statistical outliers were flagged in the database and removed from subsequent statistical 
analysis. 

mailto:kcmacstat@gmail.com
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To account for non-detect measurements when testing for outliers, special adjustments were made to both 
Tukey’s box plot method as well as Rosner’s test. For the box plots, each ND was temporarily replaced by 
a random value between zero and its reporting limit prior to constructing each box plot. This adjustment 
better approximates the true variability associated with datasets containing non-detects, and prevents the 
flagging of potential outliers solely due to underestimating the width of the box plot. With Rosner’s test, non-
detects can cause both the standard critical points of the test as well as the test statistics to be in error or 
biased (Cameron, 2016). Instead, all NDs were first imputed to fit the underlying model of the remaining 
data and accurate critical points were constructed under Monte Carlo simulation, prior to running Rosner’s 
test. 

The data were also modeled to determine the most appropriate statistical distribution for each monitoring 
parameter using goodness-of-fit graphics and tests. A series of possible data transformations was 
considered to determine if each dataset could be adequately normalized (i.e., testing as normal on the 
transformed scale). Normalized data can be assessed via parametric tests, while non-normalized data must 
be handled via nonparametric methods. For each possible transformation, probability plots were 
constructed of the transformed values and Filliben’s probability plot correlation coefficient test run to 
formally check normality. Datasets were subsequently utilized for parametric analysis if they could be 
normalized, or nonparametric analysis if not. 

The statistical analysis also considered hydrogeologic conditions at the site, along with time series plots to 
document any trends or seasonal variations, and areal maps to determine if spatial variations in constituent 
concentrations were present and significant. The statistical evaluation demonstrated that an interwell 
statistical approach is the best initial statistical strategy. 

Interwell Prediction limits 
 
Based on their flexibility, prominence in EPA’s Unified Guidance, and ease of implementation and 
interpretation, interwell prediction limits were constructed on the pooled up-gradient background data from 
the Ash Landfill site for the Appendix III monitoring parameters. As noted above, parametric prediction limits 
were computed for background data that could be normalized, while nonparametric limits were computed 
on data that could not be normalized. 

Parametric upper prediction limits all have a general equation of the form: 

 

 
 

The kappa multiplier in this formula depends on several factors: (1) background sample size, (2) desired 
confidence level/false positive rate, (3) size and configuration of monitoring network, (4) number of annual 
tests per prediction limit, (4) number of new measurements to be tested (predicted), and (5) retesting 
strategy. For the grouped up-gradient background data at the Ash Landfill, there were at least 48 
measurements per Appendix III constituent available for testing five down-gradient wells on a semi-annual 
basis using a 1-of-2 retesting strategy. The kappa multiplier was chosen for each constituent to maintain 
an annual site-wide false positive rate (SWFPR) of at most 10%, as recommended by EPA’s Unified 
Guidance (2009). 

Parametric upper prediction limits were computed for calcium and pH (for the latter, a lower prediction limit 
was also computed) and are summarized in Table 1 (see the following attachments). 



 
 

 
ANNUAL GROUNDWATER MONITORING REPORT FOR 2016 - 2017 Appendix B 
Coal Combustion Residuals Landfill 

Nonparametric prediction limits were computed for boron, chloride, fluoride, sulfate, and total dissolved 
solids (TDS), since the up-gradient background for these constituents could not be adequately normalized. 
These limits are also summarized in Table 1. The nonparametric upper limit was chosen as the maximum 
observed background value within the pooled data. Using a 1-of-2 retesting plan and a minimum of 48 
background measurements, under the network and testing configuration described above, sufficient false 
positive rate control was achieved to meet the 10% target SWFPR. 

Summary tables of the statistical power results for the parametric and nonparametric cases are provided 
(see the following attachments). Full power curves for both methods are shown in Figures 1 (parametric) 
and 2 (nonparametric). The 1-of-2 retesting plan enables prediction limits that meet EPA’s benchmarks for 
sufficient statistical power while involving the least degree of retesting effort. 

To ensure that the prediction limits pass the ‘smell test,’ a parallel procedure was also run to compute what 
are known as bootstrap prediction limits. The bootstrap is a well-known and well-studied statistical 
resampling algorithm that offers an alternative way to estimate statistical quantities. It is computer intensive 
rather than formula-based and has many variants. The percentile method — the simplest bootstrap variant 
— is nonparametric and so does not require any data modeling or goodness-of-fit testing. The bootstrap 
prediction limits are tabled (see the following attachments). These limits were not used to formally test for 
statistically significant increases (SSI), but rather to confirm the basic validity of the parametric and 
nonparametric limits. In general, the bootstrap limits were quite similar to the parametric and nonparametric 
prediction limits described above, and they would have given essentially the same results in terms of 
statistical exceedances during detection monitoring. Thus, the prediction limit test results appear to be 
statistically robust and reliable. 

Prediction limit comparison results 
 
Comparison of the Appendix III groundwater monitoring results to the Site UPLs (Table 1) indicates that 
boron at monitoring wells SC-11 and SC-12 and calcium at monitoring well SC-11 are the only constituents 
that exhibit a statistically significant increase (SSI) over background (Table 2). These findings were made 
using eight rounds of groundwater monitoring data collected from June 22, 2016 to March 1, 2017 at 
background wells CC-1, FC-1, FC-2, FC-3A, and FC-3B and at down-gradient compliance wells SC-10, 
SC-11, SC-12, SC-13, and SC-14. These SSIs are the result of down-gradient compliance well boron and 
calcium concentrations in groundwater exceeding their respective background UPL confirmed by a 
subsequent retesting sampling event where the constituent concentrations also exceeded their UPL. As 
such, for eight sampling events a maximum of 4 SSIs are possible for a 1 of 2 retesting scheme. These 
findings indicate per 40 CFR §257.94(e)(1) that an assessment monitoring program meeting the 
requirements of 40 CFR §257.95 be established at this site or an alternate source demonstration [40 CFR 
§257.94(e)(2)] be completed within 90 days of this SSI determination. 
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Table 1 Interwell Prediction Limits

Parametric Number Number Lower Upper
• Percentage Number Sampling Retesting - - Alpha

Parameter (Transformation) Background Downgradient Prediction Prediction
• Nondetects Parameters Frequency Plan Achieved

or Nonparametric Samples Wells Limit Limit

B Nonparametric 69 0 5 7 Semiannual 1 of 2 1.73 0.0056

Ca Parametric (Fourth Power) 48 0 5 7 Semiannual 1 of 2 466 0.0149

Cl Nonparametric 69 0 5 7 Semiannual 1 of 2 1680 0.0056

F Nonparametric 48 0 5 7 Semiannual 1 of 2 1.21 0.0111

pH Parametric (Lognormal) 58 0 5 7 Semiannual 1 of 2 6.70 7.65 0.0100

504 Nonparametric 69 0 5 7 Semiannual 1 of 2 17600 0.0056

TDS Nonparametric 69 0 5 7 Semiannual 1 of 2 31400 0.0056



type nbg coc w ne DQR j plan.lofm target.alph alph meet.target pow.35D pow.45D pow.rating

NPPL 69 7 5 2 0 69 1 0.01493879 0.12658228 No 0.899 0.99 EXC

NPPL 69 7 5 2 0 69 2 0.01493879 0.00398339 Yes 0.751 0.97 EXC

NPPL 69 7 5 2 0 69 3 0.01493879 1.67E-04 Yes 0.618 0.944 EXC

NPPL 69 7 5 2 0 69 4 0.01493879 9.19E-06 Yes 0.50$ 0.917 GOOD

Footnotes:

type = type of prediction limit (NPPL = nonparametric prediction limit)

nbg = background sample size

coc = number of constituents on monitoring list

w = number of downgradient wells in network

ne= number of annual statistical evaluations

DQR = number of constituents with 100% non-detects, thus treated under EPA’s Double Quantification Rule (DUR)

= rank of nonparametric prediction limit order statistic

plan.lofm = type of retesting plan

target.alph = maximum per-constituent false positive rate needed to meet SWFPR = 10%

alph = achieved pet-constituent false positive tate

pow.3SD = expected statistical power at 3 standard deviations above background average level

pow.45D = expected statistical power at 4 standard deviations above background average level

pow.rating = comparison of expected power vs. EPA statistical power benchmarks



type nbg coc w ne DQR plan.lofm kap two.sided target.alpha pow.3SD pow.45D pow.rating

INTERWELL PC 48 7 5 2 0 1 3.157 FALSE 0.014938795 0.677 0.947 EXC

INTERWELL PL 48 7 5 2 0 2 1.882 FALSE 0.014938795 0.929 0.998 EXC

INTERWELL PL 48 7 5 2 0 3 1.293 FALSE 0.014938795 0.98 1 EXC

INTERWELL PC 48 7 5 2 0 4 0.93 FALSE 0.014938795 0.993 1 EXC

Footnotes:

type = type of prediction limit (INTERWELL PL= interwell parametric prediction limit)

nbg = background sample size

coc = number of constituents on monitoring list

w = number of downgradient wells in network

ne= number of annual statistical evaluations

DUR = number of constituents with 100% non-detects, thus treated under EPA’s Double Quantification Rule (DQR)

kap = kappa multiplier for parametric prediction limit formula

plan.lofm = type of retesting plan

kap = kappa multiplier for parametric prediction limit formula

two.sided = is the prediction limit a two-sided interval or a one-sided limit

target.alph = maximum per-constituent false positive rate needed to meet SWFPR = 10%

pow.3SD = expected statistical power at 3 standard deviations above background average level

pow.45D = expected statistical power at 4 standard deviations above background average level

pow.rating = comparison of expected power vs. EPA statistical power benchmarks
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Annual Groundwater Monitoring Report For 2016 - 2017 Appendix C 
Coal Combustion Residuals Landfill 

CCR LANDFILL 
Analytical Results of Groundwater Samples (2016-2017) 

Constituents - Antimony to Fluoride 
 

Monitoring 
Well ID 

Well 
Purpose 

Sample 
Date & Purpose 

Antimony T 
(mg/L) 

Arsenic T 
(mg/L) 

Barium T 
(mg/L) 

Beryllium T 

(mg/l) 
Boron T 

(mg/l) 
Cadmium T 

(mg/l) 
Calcium T 

(mg/l) 
Chloride T 

(mg/l) 
Chromium T 

(mg/l) 
Cobalt T 
(mg/l) 

Fluoride T 
(mg/l) 

CC-1 Up-Gradient 

06/22/2016 DM <0.0002 0.0109 0.00568 <0.002 1.07 <0.005 464.5 1535 <0.01 <0.005 0.43 

08/02/2016 DM <0.0002 0.0105 0.00512 <0.002 1.03 <0.005 438 1540 <0.01 <0.005 0.21 

09/19/2016 DM <0.0002 0.0089 0.00542 <0.002 1.05 <0.005 483 1530 <0.01 <0.005 0.22 

10/12/2016 DM 0.0004 0.0071 0.00593 <0.002 1.1 <0.005 398 1500 <0.01 <0.005 0.21 

11/15/2016 DM 0.0015 0.0054 0.00608 <0.002 1.12 <0.005 416 1550 <0.01 <0.005 0.2 

01/18/2017 DM <0.0005 0.00255 0.005675 <0.002 1.125 <0.005 431.5 1680 <0.01 <0.005 0.2 

02/14/2017 DM <0.0005 0.00495 0.006005 <0.002 1.115 <0.005 431.5 1515 <0.01 <0.005 0.22 

02/28/2017 DM <0.0005 0.011 <0.005 <0.002 1.03 <0.005 379 1560 <0.01 <0.005 0.22 

11/13/2017 AM <0.0005 0.008 0.004 <0.0002 na <0.0005 na na 0.0064 <0.005 0.45 

FC-1 Up-Gradient 

06/22/2016 DM <0.0002 0.0042 0.0094 <0.002 0.976 <0.005 404 772 <0.01 <0.005 0.12 

08/02/2016 DM <0.0002 0.0025 0.008725 <0.002 0.9285 <0.005 410 761.5 <0.01 <0.005 0.12 
09/19/2016 DM <0.0002 0.0094 0.00928 <0.002 0.932 <0.005 388 760 <0.01 <0.005 0.13 

10/12/2016 DM <0.0002 0.0023 0.00905 <0.002 0.931 <0.005 389 750 <0.01 <0.005 0.12 

11/15/2016 DM 0.0016 0.0036 0.0102 <0.002 1.03 <0.005 381 712 <0.01 <0.005 0.13 

01/18/2017 DM <0.0005 0.0061 0.00929 <0.002 0.98 <0.005 438 741 <0.01 <0.005 0.13 

02/14/2017 DM <0.0005 <0.001 0.01 <0.002 0.972 <0.005 408 738 <0.01 <0.005 0.13 

02/28/2017 DM <0.0005 0.00625 0.009 <0.002 0.9495 <0.005 376.5 769 <0.01 <0.005 0.13 

11/13/2017 AM <0.0005 0.0041 0.0082 <0.0002 na <0.0005 na na 0.006 <0.005 0.2 

FC-2 Up-Gradient 

06/22/2016 DM <0.0002 0.0025 0.00503 <0.002 0.901 <0.005 405 132 <0.01 <0.005 0.51 

08/02/2016 DM <0.0002 0.0016 <0.005 <0.002 0.901 <0.005 440 128 <0.01 <0.005 0.5 

09/19/2016 DM <0.0002 0.0036 0.00525 <0.002 0.937 <0.005 393.5 130 <0.01 <0.005 0.985 

10/12/2016 DM <0.0002 <0.001 0.00536 <0.002 0.923 <0.005 390 124 <0.01 <0.005 0.52 

11/15/2016 DM <0.0002 <0.001 0.00516 <0.002 0.936 <0.005 389 127 <0.01 <0.005 0.51 

01/18/2017 DM <0.0005 0.0011 0.00539 <0.002 0.946 <0.005 438 125 <0.01 <0.005 0.52 

02/14/2017 DM <0.0005 <0.001 0.00566 <0.002 0.934 <0.005 413 123 <0.01 <0.005 0.55 

02/28/2017 DM <0.0005 0.0076 0.0054 <0.002 0.956 <0.005 381 122 <0.01 <0.005 0.53 

11/13/2017 AM <0.0005 0.0022 0.00435 <0.0002 na <0.0005 na na 0.0051 <0.005 0.7 

FC-3A Up-Gradient 

06/23/2016 DM 0.00021 0.0031 0.034 <0.002 1.31 <0.005 440 92.5 <0.01 <0.005 0.46 

08/02/2016 DM <0.0002 0.0021 0.0202 <0.002 1.08 <0.005 417 91 <0.01 <0.005 0.46 

09/19/2016 DM <0.0002 0.0029 0.0218 <0.002 1.2 <0.005 433 96.3 <0.01 <0.005 0.48 

10/12/2016 DM 0.00026 0.00245 0.03735 <0.002 1.175 <0.005 398 99.55 <0.01 <0.005 0.465 

11/15/2016 DM 0.0015 0.0018 0.01735 <0.002 1.185 <0.005 385 101.5 <0.01 <0.005 0.46 

01/18/2017 DM 0.00055 <0.001 0.0164 <0.002 1.19 <0.005 445 104 <0.01 <0.005 0.46 

02/14/2017 DM <0.0005 <0.001 0.0167 <0.002 1.14 <0.005 420 107 <0.01 <0.005 0.48 
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Monitoring 
Well ID 

Well 
Purpose 

Sample 
Date & Purpose 

Antimony T 
(mg/L) 

Arsenic T 
(mg/L) 

Barium T 
(mg/L) 

Beryllium T 

(mg/l) 
Boron T 

(mg/l) 
Cadmium T 

(mg/l) 
Calcium T 

(mg/l) 
Chloride T 

(mg/l) 
Chromium T 

(mg/l) 
Cobalt T 
(mg/l) 

Fluoride T 
(mg/l) 

02/28/2017 DM <0.0005 0.0069 0.0148 <0.002 1.14 <0.005 390 107 <0.01 <0.005 0.47 

11/13/2017 AM <0.0005 0.0022 0.0259 <0.0002 na <0.0005 na na 0.0062 <0.005 0.56 

FC-3B Up-Gradient 

06/27/2016 DM 0.00065 0.0026 0.0336 <0.002 1.09 <0.005 453 319 <0.01 0.00738 0.55 

08/02/2016 DM 0.00061 0.0031 0.0253 <0.002 1.28 <0.005 412 504 <0.01 0.005 0.48 

09/19/2016 DM <0.0002 0.0051 0.0183 <0.002 1.46 <0.005 424 594 <0.01 <0.005 0.48 

10/12/2016 DM 0.00032 0.0056 0.0184 <0.002 1.53 <0.005 405 687 <0.01 <0.005 0.51 

11/15/2016 DM 0.0015 0.007 0.0652 <0.002 1.68 <0.005 331 676 <0.01 0.00736 0.46 

01/18/2017 DM <0.0005 0.0057 0.0244 <0.002 1.66 <0.005 282 631 <0.01 0.00778 0.56 

02/14/2017 DM 0.00066 0.004 0.023 <0.002 1.59 <0.005 296 732 <0.01 0.00796 0.51 

02/28/2017 DM <0.0005 0.0081 0.0208 <0.002 1.73 <0.005 325 818 <0.01 0.00553 0.42 

11/13/2017 AM <0.0005 0.0064 0.0154 <0.0002 na <0.0005 na na 0.0086 0.0118 0.48 

SC-10 Down-Gradient 

06/22/2016 DM <0.0002 0.0083 0.0184 <0.002 1.2 <0.005 424 638 <0.01 <0.005 0.59 

08/03/2016 DM <0.0002 0.00625 0.0138 <0.002 1.23 <0.005 440 633.5 <0.01 <0.005 0.585 

09/20/2016 DM <0.0002 0.0073 0.013 <0.002 1.25 <0.005 453 688 <0.01 <0.005 0.56 

10/13/2016 DM 0.00025 0.0051 0.0141 <0.002 1.28 <0.005 423 649 <0.01 <0.005 0.61 

11/16/2016 DM 0.0012 0.003 0.0178 <0.002 1.34 <0.005 420 675 <0.01 <0.005 0.57 

01/19/2017 DM <0.0005 0.0039 0.0216 <0.002 1.29 <0.005 522 672 <0.01 <0.005 0.56 

02/15/2017 DM 0.00054 0.0054 0.0145 <0.002 1.3 <0.005 474.5 697.5 <0.01 <0.005 0.575 

03/01/2017 DM <0.0005 0.0126 0.0105 <0.002 1.27 <0.005 386 691 <0.01 <0.005 0.57 

11/14/2017 AM <0.0005 0.0095 0.014 <0.0002 na <0.0005 na na 0.0061 <0.005 0.82 

SC-11 Down-Gradient 

06/22/2016 DM <0.0002 0.0093 0.017 <0.002 1.75 <0.005 492 1100 <0.01 <0.005 0.56 

08/03/2016 DM <0.0002 0.0095 0.0165 <0.002 1.7 <0.005 465 1100 <0.01 <0.005 0.54 

09/20/2016 DM <0.0002 0.00825 0.009275 <0.002 1.935 <0.005 0.537 1145 <0.01 <0.005 0.53 

10/13/2016 DM 0.0002 0.0062 0.0225 <0.002 1.94 <0.005 486 1120 <0.01 <0.005 0.57 

11/16/2016 DM 0.00094 <0.001 0.016 <0.002 2.03 <0.005 463 1140 <0.01 <0.005 0.53 

01/19/2017 DM <0.0005 0.0033 0.0117 <0.002 1.98 <0.005 527 1140 <0.01 <0.005 0.53 

02/15/2017 DM <0.0005 0.0046 0.0156 <0.002 1.99 <0.005 531 1140 <0.01 <0.005 0.55 

03/01/2017 DM <0.0005 0.0111 0.00732 <0.002 1.96 <0.005 435 1130 <0.01 <0.005 0.54 

11/14/2017 AM <0.0005 0.0089 0.01395 <0.002 na <0.0005 na na 0.0075 <0.005 0.765 

SC-12 Down-Gradient 

06/22/2016 DM <0.0002 0.0017 0.0112 <0.002 3.68 <0.005 397 284 <0.01 <0.005 0.79 

08/03/2016 DM <0.0002 0.0014 0.0133 <0.002 3.65 <0.005 390 296 <0.01 <0.005 0.82 

09/20/2016 DM <0.0002 0.0026 0.0101 <0.002 3.89 <0.005 402 317 <0.01 <0.005 0.82 

10/13/2016 DM <0.0002 0.00285 0.01415 <0.002 3.9 <0.005 399 308.5 <0.01 <0.005 0.885 

11/16/2016 DM 0.00093 0.0016 0.0178 <0.002 4 <0.005 371 326 <0.01 <0.005 0.84 

01/19/2017 DM <0.0005 <0.001 0.0108 <0.002 4.02 <0.005 445 324 <0.01 <0.005 0.84 

02/15/2017 DM <0.0005 <0.001 0.0127 <0.002 4.02 <0.005 408 320 <0.01 <0.005 0.85 

03/01/2017 DM <0.0005 0.0067 0.01562 <0.002 4.015 <0.005 361 312.5 <0.01 <0.005 0.84 

11/14/2017 AM <0.0005 0.0027 0.0063 <0.0002 na <0.0005 na na 0.0069 <0.005 1.27 
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Monitoring 
Well ID 

Well 
Purpose 

Sample 
Date & Purpose 

Antimony T 
(mg/L) 

Arsenic T 
(mg/L) 

Barium T 
(mg/L) 

Beryllium T 

(mg/l) 
Boron T 

(mg/l) 
Cadmium T 

(mg/l) 
Calcium T 

(mg/l) 
Chloride T 

(mg/l) 
Chromium T 

(mg/l) 
Cobalt T 
(mg/l) 

Fluoride T 
(mg/l) 

SC-13 Down-Gradient 

06/22/2016 DM <0.0002 0.0019 0.00979 <0.002 1.57 <0.005 438 168 <0.01 <0.005 0.83 

08/03/2016 DM <0.0002 <0.001 0.00703 <0.002 1.52 <0.005 396 160 <0.01 <0.005 0.82 

09/20/2016 DM 0.0002 0.0013 0.00736 <0.002 1.63 <0.005 405 150 <0.01 <0.005 1.22 

10/13/2016 DM <0.0002 0.0015 0.00797 <0.002 1.63 <0.005 392 154 <0.01 <0.005 0.9 

11/16/2016 DM 0.00059 <0.001 0.00927 <0.002 1.705 <0.005 362 163 <0.01 <0.005 0.84 

01/19/2017 DM <0.0005 <0.001 0.00775 <0.002 1.65 <0.005 433 162 <0.01 <0.005 0.86 

02/15/2017 DM <0.0005 <0.001 0.00742 <0.002 1.67 <0.005 458 165 <0.01 <0.005 0.86 

03/01/2017 DM <0.0005 0.0057 0.00603 <0.002 1.61 <0.005 354 163 <0.01 <0.005 0.84 

11/14/2017 AM 0.0071 0.0018 0.006 0.00021 na <0.0005 na na 0.0029 <0.005 1.21 

SC-14 Cross-Gradient 

06/22/2016 DM 0.00021 0.0022 0.024 <0.002 1.52 <0.005 418 170 <0.01 <0.005 0.73 

08/03/2016 DM <0.0002 <0.001 0.0131 <0.002 1.46 <0.005 325 171 <0.01 <0.005 0.72 

09/20/2016 DM 0.00022 <0.001 0.0109 <0.002 1.61 <0.005 409 171 <0.01 <0.005 0.7 

10/13/2016 DM <0.0002 <0.001 0.0163 <0.002 1.63 <0.005 392 81.2 <0.01 <0.005 0.77 

11/16/2016 DM <0.0002 <0.001 0.0136 <0.002 1.71 <0.005 367 170 <0.01 <0.005 0.72 

01/19/2017 DM <0.0005 <0.001 0.0905 <0.002 1.67 <0.005 439 162 <0.01 <0.005 0.74 

02/15/2017 DM <0.0005 <0.001 0.00766 <0.002 1.64 <0.005 424 160 <0.01 <0.005 0.74 

03/01/2017 DM <0.0005 0.003 0.0063 <0.002 1.64 <0.005 367 76.5 <0.01 <0.005 0.74 

11/14/2017 AM <0.0005 0.0011 0.0052 <0.0002 na <0.0005 na na 0.0066 <0.005 1.06 
 
< Indicates that the compound was not detected above the stated laboratory reporting limit. 
AM Assessment Monitoring. 
DM Detection Monitoring. 
na Not analyzed. 
T Total recoverable concentration. 
Italics Average of duplicate samples collected. 
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CCR LANDFILL 
Analytical Results of Groundwater Samples (2016-2017) 

Constituents – Lead to TDS 
 

Monitoring 
Well ID 

Well 
Purpose 

Sample 
Date & Purpose 

Lead T 
(mg/L) 

Lithium T 
(mg/L) 

Mercury T 
(mg/L) 

Molybdenum T 

(mg/l) pH Radium 226 
(pCi/L) 

Radium 228 
(pCi/l) 

Selenium T 

(mg/l) 
Sulfate T 

(mg/l) 
Thallium T 

(mg/l) TDS 

CC-1 Up-Gradient 

06/22/2016 DM <0.0002 0.671 0.0000047 <0.005 7 0.413 0.904 0.1985 17200 0.000455 30950 

08/02/2016 DM <0.0002 0.731 0.000006 <0.005 6.8 0.333 0.7735 0.186 17200 0.00045 31100 
09/19/2016 DM <0.0002 0.779 0.000006 <0.005 6.7 <0.155 0.563 0.157 17300 <0.0002 30500 

10/12/2016 DM <0.0002 0.825 0.000006 <0.005 6.9 <0.288 1.26 0.138 16600 <0.0002 31400 

11/15/2016 DM 0.0052 0.822 0.000006 <0.005 6.9 <0.308 1.2 0.145 17400 0.0063 30600 

01/18/2017 DM 0.0035 0.791 0.0000075 <0.005 6.9 0.569 0.925 0.1385 17550 0.0014 31200 

02/14/2017 DM 0.0028 0.73 0.000006 <0.005 6.9 0.631 1.21 0.1415 16800 0.00385 30450 

02/28/2017 DM 0.0049 0.641 0.000006 <0.005 6.9 <0.3165 1.435 0.143 17400 0.0014 30800 

11/13/2017 AM <0.0005 0.63 0.000006 <0.0002 7 2.9 <4.52 0.135 na <0.0005 na 

FC-1 Up-Gradient 

06/22/2016 DM <0.0002 0.904 0.0000013 <0.005 7 0.295 1.18 0.016 13200 0.0002 22300 

08/02/2016 DM <0.0002 0.984 0.000002 <0.005 7.1 0.31 1.07 0.0098 13000 <0.0002 22000 

09/19/2016 DM 0.00032 1.01 0.000002 <0.005 7.1 0.416 1.72 0.0028 13000 0.00027 21900 

10/12/2016 DM <0.0002 1.03 0.000002 <0.005 7.1 0.433 1.48 0.0167 12800 <0.0002 23200 

11/15/2016 DM 0.0037 1.16 0.000002 <0.005 7.1 0.588 1.54 0.0136 13600 0.0061 22100 

01/18/2017 DM <0.0005 1.08 0.000002 <0.005 7.1 0.494 1.38 0.0254 13700 <0.0005 22200 

02/14/2017 DM 0.0027 1 0.000002 <0.005 7.1 0.725 1.585 0.0141 13200 0.0037 22100 

02/28/2017 DM 0.0081 0.9125 0.000002 <0.005 7.2 0.348 1.28 0.00375 13100 0.0011 22100 

11/13/2017 AM <0.0005 0.894 0.000002 0.0015 7.2 3.98 <4.93 0.015 na <0.0005 na 

FC-2 Up-Gradient 

06/22/2016 DM 0.0002 0.269 0.0000028 <0.005 7.4 <0.184 <0.491 0.0471 7080 <0.0002 11200 

08/02/2016 DM <0.0002 0.305 0.000004 <0.005 7.2 <0.199 <0.391 0.0412 7000 <0.0002 10900 

09/19/2016 DM <0.0002 0.306 0.000003 <0.005 7.2 <0.227 <0.499 0.04895 7030 0.000545 11250 

10/12/2016 DM <0.0002 0.307 0.000004 <0.005 7.2 <0.325 <0.37 <0.001 6910 <0.0002 11600 

11/15/2016 DM <0.0002 0.325 0.000004 <0.005 7.3 <0.32 0.694 0.0356 6910 <0.0002 11300 

01/18/2017 DM <0.0005 0.318 0.000005 <0.005 7.3 <0.256 0.343 0.0452 7040 <0.0005 11200 

02/14/2017 DM 0.0018 0.298 0.000004 <0.005 7.3 <0.425 0.51 0.0388 6840 0.0036 11200 

02/28/2017 DM 0.0089 0.275 0.000004 <0.005 7.3 <0.42 <0.472 0.0367 6940 0.0011 11300 

11/13/2017 AM <0.0005 0.2665 0.0000035 0.0014 7.3 1.715 <.3.355 0.0381 na <0.0005 na 

FC-3A Up-Gradient 

06/23/2016 DM 0.0052 0.303 0.0000054 <0.005 7.7 0.368 0.953 0.0393 5870 <0.0002 9460 

08/02/2016 DM 0.0015 0.311 0.000007 0.00838 7.5 <0.26 <0.367 0.0382 5650 <0.0002 9140 

09/19/2016 DM 0.001 0.343 0.000004 0.0122 7.5 <0.211 <0.548 0.0364 5800 <0.0002 9320 

10/12/2016 DM 0.000835 0.3455 0.000005 0.009175 7.5 <0.368 0.432 0.04245 5635 <0.0002 9470 

11/15/2016 DM 0.0031 0.3375 0.000002 0.01065 7.6 <0.419 <0.371 0.0355 5735 0.0057 9320 

01/18/2017 DM 0.0035 0.343 0.000002 0.00969 7.6 <0.244 0.495 0.039 5880 0.00069 9180 

02/14/2017 DM 0.0017 0.312 0.000002 0.0104 7.6 <0.38 0.593 0.0352 5720 0.0034 9310 
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Monitoring 
Well ID 

Well 
Purpose 

Sample 
Date & Purpose 

Lead T 
(mg/L) 

Lithium T 
(mg/L) 

Mercury T 
(mg/L) 

Molybdenum T 

(mg/l) pH Radium 226 
(pCi/L) 

Radium 228 
(pCi/l) 

Selenium T 

(mg/l) 
Sulfate T 

(mg/l) 
Thallium T 

(mg/l) TDS 

02/28/2017 DM 0.009 0.283 0.000002 0.0109 7.5 <0.307 0.582 0.0263 5820 0.0011 9490 

11/13/2017 AM 0.00091 0.288 0.000004 0.005 7.6 1.87 <3.41 0.0552 na <0.0005 na 

FC-3B Up-Gradient 

06/27/2016 DM 0.0039 0.232 0.000013 0.0201 7.5 0.486 0.625 0.0057 4820 <0.0002 7770 

08/02/2016 DM 0.0021 0.274 0.000006 0.0198 7.2 <0.235 1.66 0.0069 5240 <0.0002 9200 

09/19/2016 DM 0.00042 0.295 0.000003 0.00609 6.9 <0.484 <0.508 0.0112 5380 <0.0002 9410 

10/12/2016 DM <0.0002 0.315 0.000003 0.00525 7 0.283 <0.425 0.0115 4940 <0.0002 9450 

11/15/2016 DM 0.0065 0.344 0.000009 0.0117 7 <0.397 0.488 0.0106 5370 0.0056 9630 

01/18/2017 DM 0.0035 0.335 0.000008 <0.005 7 0.357 <0.505 0.0067 4590 0.00098 9250 

02/14/2017 DM 0.00099 0.334 0.000004 0.00716 7 0.618 0.748 0.0092 4470 0.0062 9350 

02/28/2017 DM 0.0089 0.326 0.000005 0.00842 7 <0.389 <0.439 0.0011 4640 0.00091 9410 

11/13/2017 AM <0.0005 0.31 0.000007 0.0042 7.5 <0.57 <3.88 0.0107 na <0.0005 na 

SC-10 Down-Gradient 

06/22/2016 DM 0.0041 0.601 0.000036 0.0113 7.5 0.412 0.845 0.212 10300 <0.0002 17700 

08/03/2016 DM 0.0017 0.661 0.0000105 0.008055 7.1 0.227 0.419 0.216 10150 <0.0002 17900 

09/20/2016 DM 0.00091 0.728 0.000016 0.00911 7.1 <0.202 <0.52 0.201 10400 <0.0002 18200 

10/13/2016 DM 0.00044 0.761 0.00001 0.00767 7.4 <0.307 <0.341 0.194 9980 <0.0002 18200 

11/16/2016 DM 0.0063 0.786 0.00001 0.0074 7.3 <0.312 <0.443 0.201 10000 0.0077 18100 

01/19/2017 DM 0.0041 0.858 0.000011 0.00614 7.4 0.333 <0.52 0.22 10200 0.00091 18200 

02/15/2017 DM 0.00275 0.671 0.000009 0.006325 7.4 0.529 0.371 0.220 10020 0.00385 17700 

03/01/2017 DM 0.0046 0.637 0.000009 0.00646 7.4 <0.384 <0.48 0.224 10200 0.00082 18100 

11/13/2017 AM 0.0011 0.632 0.00001 0.0026 7.4 3.15 <4.02 0.168 na <0.0005 na 

 
 

SC-11 
Down-Gradient 

06/22/2016 DM 0.0076 0.475 0.000067 <0.005 7.1 0.705 1.59 0.168 7770 <0.0002 14200 

08/03/2016 DM 0.0043 0.497 0.000014 <0.005 7 0.274 <0.468 0.155 7690 <0.0002 14700 

09/20/2016 DM <0.0002 0.593 0.0000095 <0.005 7.2 <0.19 <0.721 0.188 8035 <0.0002 15450 

10/13/2016 DM 0.0006 0.611 0.00001 <0.005 7.3 <0.279 <0.394 0.168 7730 <0.0002 14400 

11/16/2016 DM 0.0063 0.622 0.00001 <0.005 7.3 <0.238 <0.334 0.163 7710 0.0063 14900 

01/19/2017 DM 0.0025 0.619 0.00001 <0.005 7.3 0.253 <0.331 0.196 7910 0.0012 14300 

02/15/2017 DM 0.0028 0.542 0.000008 <0.005 7.3 0.369 0.38 0.194 7730 0.0038 15000 

03/01/2017 DM 0.0059 0.5 0.000009 <0.005 7.3 <0.281 0.632 0.189 7820 0.00077 15000 

11/14/2017 AM 0.00073 0.519 0.0000075 0.00185 7.3 2.015 <4.105 0.213 na <0.0005 na 

SC-12 Down-Gradient 

06/22/2016 DM 0.00043 0.422 0.0000045 0.0128 7.2 <0.169 <0.337 0.0203 9800 <0.0002 16200 

08/03/2016 DM 0.0016 0.47 0.000006 0.0103 7.1 0.298 <0.46 0.0197 10200 <0.0002 16700 

09/20/2016 DM <0.0002 0.53 0.000005 0.00983 7.3 <0.159 <0.558 0.0252 10600 <0.0002 17100 

10/13/2016 DM <0.0002 0.546 0.000003 0.0101 7.3 <0.435 <0.439 0.05055 10200 <0.0002 16500 

11/16/2016 DM 0.0038 0.572 0.000004 0.00951 7.4 <0.3 <0.327 0.0237 10400 0.006 17200 

01/19/2017 DM 0.0017 0.558 0.000004 0.00866 7.4 <0.368 <0.418 0.0337 10800 0.0014 17200 

02/15/2017 DM 0.0021 0.472 0.000003 0.00909 7.4 0.459 <0.395 0.03 10500 0.0038 17000 

03/01/2017 DM 0.0064 0.898 0.000003 0.00905 7.4 <0.271 <0.439 0.02355 10500 0.00076 17200 

11/14/2017 AM <0.0005 0.443 0.000004 0.0067 7.4 1.52 <4.84 0.0252 na <0.0005 na 
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Monitoring 
Well ID 

Well 
Purpose 

Sample 
Date & Purpose 

Lead T 
(mg/L) 

Lithium T 
(mg/L) 

Mercury T 
(mg/L) 

Molybdenum T 

(mg/l) pH Radium 226 
(pCi/L) 

Radium 228 
(pCi/l) 

Selenium T 

(mg/l) 
Sulfate T 

(mg/l) 
Thallium T 

(mg/l) TDS 

SC-13 Down-Gradient 

06/22/2016 DM 0.00052 0.394 0.0000036 <0.005 7.1 <0.167 <0.374 0.0311 9790 <0.0002 15800 

08/03/2016 DM <0.0002 0.384 0.000002 <0.005 7.2 <0.169 <0.378 0.0236 9560 <0.0002 15600 

09/20/2016 DM <0.0002 0.429 0.000003 <0.005 7.3 <0.137 <0.759 0.0228 9340 <0.0002 15000 

10/13/2016 DM <0.0002 0.437 0.000002 <0.005 7.3 <0.243 <0.367 0.0558 9080 <0.0002 14700 

11/16/2016 DM 0.00145 0.4445 0.000002 <0.005 7.3 <0.265 <0.417 0.00765 9070 0.00295 14650 

01/19/2017 DM 0.0015 0.433 0.000003 <0.005 7.3 0.451 <0.42 0.0202 9020 0.0015 14400 

02/15/2017 DM 0.0015 0.379 0.000002 <0.005 7.3 0.388 <0.386 0.0164 8840 0.0038 14400 

03/01/2017 DM 0.0068 0.343 0.000003 <0.005 7.4 <0.258 <0.378 0.0177 8570 0.00077 14400 

11/14/2017 AM <0.0005 0.345 0.000002 0.0036 7.3 2.21 <4.68 0.0236 na <0.0005 na 

SC-14 Cross-Gradient 

06/22/2016 DM 0.0046 0.363 0.000012 0.0079 7.4 0.327 0.459 0.0031 8290 <0.0002 13400 

08/03/2016 DM 0.0007 0.353 0.000003 0.00734 7.2 <0.193 0.541 0.0035 8270 <0.0002 13300 

09/20/2016 DM <0.0002 0.406 0.000003 0.00819 7.2 0.241 <0.724 0.0062 8370 <0.0002 13300 

10/13/2016 DM <0.0002 0.415 0.000002 0.00848 7.3 <0.256 <0.651 0.0192 8180 <0.0002 13200 

11/16/2016 DM 0.0016 0.422 0.000002 0.00897 7.2 <0.329 <0.41 <0.001 8330 0.0024 26700 

01/19/2017 DM 0.0016 0.407 0.000002 0.00798 7.3 0.31 <0.374 0.0013 8450 0.0014 13500 

02/15/2017 DM 0.0015 0.365 0.000002 0.00821 7.3 <0.291 <0.504 0.0033 8270 0.0035 13400 

03/01/2017 DM 0.0064 0.338 <0.000002 0.00869 7.3 <0.379 <0.49 <0.001 8360 0.00075 13400 

11/14/2017 AM <0.0005 0.336 0.000002 0.0072 7.3 2.4 <4.01 0.0046 na <0.0005 na 
 
< Indicates that the compound was not detected above the stated laboratory reporting limit. 
AM Assessment Monitoring. 
DM Detection Monitoring. 
na Not analyzed. 
T Total recoverable concentration. 
Italics Average of duplicate samples collected. 
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Laboratory Analytical Results 
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