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The results of the acid leaching experiments are shown in Figure 7.  The percent of each 

element mobilized was compared to the bulk concentration of that element. For example,  

Arsenic values across all 49 samples had a median concentration of 5,950 ppb but the highest 

concentration able to be mobilized was 9.17 ppb. The SMCL (blue line) for As is 2 ppb and the 

MCL (red line) is 10 ppb which illustrates that even this small percentage of the median 

concentration was sufficient to exceed the SMCL and nearly the MCL values currently in place 

by the EPA. 

 

 

 

Mobilized percentages of each element ranged from 0.001% of the bulk concentration of 

Fe up to 34.8% of the bulk concentration of Mn.  However, less than 1% of the total 

concentration was mobilized for all elements analyzed except for Mn (34.8%) and Zn (1.6%). 

However, even small percentages of the bulk concentrations mobilized into solution were 

Figure 6 - Box plot displaying the 10th, 25th, median, 75th, and 90th percentile values for the regional and small scale 

single outcrop study (Fiorentino II, A J., 2015). Smaller shaded boxes represent 21 randomly generated sample intervals 

at the single outcrop. The mean of the 3 regional data points is correlated to the corresponding stratigraphic unit 

represented by the grey boxes. 
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sufficient to exceed current EPA drinking water MCL, SMCL (Secondary MCL), or SDWR 

(Secondary Drinking Water Requirement) values in many of the samples. In total, 74% of our 

samples exceeded the MCL for Al, 18% for As, 6% for Fe, 12% for Mn, 98% for Pb (above 

MCL Goal of 0 ppb), and 70% for U (above MCL Goal of 0 ppb (Table 2).  

The resulting values for CEC on our samples did not span the expected 10-40 meq/100g 

range expected for the illite rich samples of the Appalachian Basin.  Instead, 88% of our samples 

had CEC values under 10 meq/100g with one siltstone sample from the Devonian Catskill 

formation having a CEC of 23.90 meq/100g and one shale sample from the Late Devonian-Early  

 

 

Figure 7 – Median bulk trace element concentration (ppb) with corresponding maximum concentration mobilized into solution 

during leaching experiments on all 49 samples. Horizontal bars denote EPA drinking water MCL, SMCL, or SDWR values, 

where applicable.  
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Mississippian Huntley Mountain Formation having a CEC of 19.04 meq/100g as the two highest 

measured values. 

Three samples were measured for total surface area. The first sample was the organic-rich 

Union Springs shale in the Hamilton Group.  The second sample was a siltstone from the Catskill 

Formation and the third sample was another siltstone from the Huntley Mountain Formation. 

 

 

Using this information I estimated the hypothetical lengths of subsurface flow paths 

where Ca might exchange for Na. To estimate a fast cation exchange scenario, I chose sample 

Element EPA MCL, MCLG or SDWR (ppb) Percent of Samples in Exceedance Max Conc. Leached (ppb)

Al 50 74 2,000.00

As 2 to 10 18 9.16

Ba 2,000 0 195.00

Ca None N/A 144,443.00

Cr 100 0 0.33

Cu 1,000-1,300 0 10.38

Fe 300 6 401.00

K None N/A 39,675.00

Mg None N/A 16,474.00

Mn 50 12 890.35

Na 20,000 2 44,057.00

Ni 100 0 40.64

Pb 0 to 15 98 7.39

Si None N/A 5,229.00

Sr 4,000 0 595.10

U 0 to 30 70 0.31

Zn 5,000 0 92.10

Table 3 – Surface area and cation exchange capacity of the three samples with results of estimated flow path 

lengths and travel times for 10 meq of Ca to exchange for Na, multiplied by 10 to correct for 1 order of 

magnitude offset between clay sized samples and the natural environment. 

Table 2 – Summary of leaching experiment results with each element’s EPA MCL or other regulatory value with 

corresponding percentage of the 49 samples which exceeded the EPA limit and the maximum amount mobilized from 

our dataset 

Sample ID Lithology
Surface Area 

(m
2
/g)

Total CEC 

(meq/100g)

Estimated Flow Path 

Length (km)

Estimated Transport 

Time (years)

Corrected Flow Path 

Length (km)

Corrected Transport 

Time (years)

NY-1 Black Shale 13.59 2.10 3.0 Hundreds 30 Thousands

PA-3 Catskill Siltstone 10.32 23.90 0.2 Tens 2 Hundreds

PA-19 Huntley Mountain Siltstone 12.69 19.04 0.3 Tens 3 Hundreds
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PA-3 with a CEC of 23.90 meq/100g and a surface area of 10.32 m2/g.  Using these values and 

assuming ground water moves through a 1 m2 x 1 mm x 1 m2 square parallelepiped piece of the 

fracture system with an assumed velocity of 10 meters/year; I calculated the necessary flow path 

length for cation exchange to completely occur as 216 meters, along which water would take 

21.6 years to pass. Another estimate for the flow path calculation was done for sample NY-1 

with a surface area of 13.59 m2/g and a CEC of 2.10 meq/100g which resulted in a flow path 

length of 3,236 meters which would take 324 years for water to pass. Of course, flow velocities 

may not be this fast, so the time for exchange to occur could be far shorter. 

I understand these flow path estimates were calculated using data from our clay sized 

ground sediment to maximize surface area—unrealistic compared to the natural environment. In 

addition, groundwater does not typically flow within the same formation for the duration of its 

entire flow path due to fracture patterns and vertical geological heterogeneities. This implies that 

groundwater could briefly travel through formations with varying values for both cation 

exchange capacity and surface area. Therefore, my calculations may be an order of magnitude 

faster than what would occur when groundwater passes through competent heterogeneous 

rock/sediment lining fractures not composed entirely of clay-sized material.  The results of my 

calculations with one order of magnitude corrections for this are listed in Table 3. In any case, 

the results show that cation exchange hypothetically can lead to the changes in 

hydrogeochemistry found in the groundwater, even with illite being the major exchanger.  

The turbidity experiments showed that the mass of clay sized sample necessary to bring 1 

L of deionized water to a turbidity value of 5 NTU depended on the color of the sample, ranging 

from 4.17 mg to 14.29 mg with an average mass of 9.78 mg. Initial turbidity values in the 100 
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mg/L solutions ranged between 27 NTU and 78 NTU, prior to dilutions, with color being a 

controlling factor in the recorded values (Table 4).  

Sample Name NY-1 NY-3 NY-15 PA-29 PA-6 PA-20 PA-21 

Sample Color Dark Black Light Gray Light Gray Reddish-Brown Grayish-Brown White White 

Initial Turbidity 27 NTU 77 NTU 64 NTU 78 NTU 48 NTU 38 NTU 41 NTU 

 

Applying this mass to the bulk concentration for each element provided the mass of each 

trace element in the solid phase in turbid water.  Results shown in Figure 8 show concentrations 

in the solid phase above current EPA MCL, SDWR, or MCLG values for drinking water for the 

elements Al, Fe and Pb at a turbidity of 5 NTU.  Concentrations for Al ranged between 560-

1,269 ppb (parts per billion), orders of magnitude above the current SDWR of 50 ppb.  

Concentrations for Fe ranged between 26.5-379.0 ppb, some above the current SMCL of 300 

ppb.  Finally, concentrations for Pb ranged between 0.025-0.213 ppb which is below the EPA 

action limit of 15 ppb but still above the MCLG of 0 ppb. Low concentrations of Pb observed in 

the data have been attributed to the step dilutions completed during the experiment which muted 

the Pb concentration. All other elements analyzed were below current MCL values, should one 

exist for that element.   

I had total organic Carbon (TOC) analyzed on 10 samples across varying lithologies to 

characterize its weight percent in relation to trace elements.  Values for TOC on the 10 samples 

ranged between 0.10-8.45 weight percent (wt%) of the samples.  The Union Springs Shale and 

Chittenango Shale members of the Marcellus Formation had TOC of 8.45 wt% and 1.75 wt%, 

respectively, with the other eight samples ranging between 0.10-0.87 wt% organic carbon. In 

comparison, values for LOI on all 49 samples ranged between 0.9-42.5 wt% of the sample 

depending on the chemical composition. Rock evaluation (RE6) analysis for these two Marcellus 

Table 4 – Results of laboratory turbidity experiments showing initial turbidity values based on sample color 

for 100 mg/L solutions prior to dilutions to reach 5 and 10 NTU regulatory values 
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Shale samples illustrated their TOC values and remaining hydrocarbon potential to be classified 

under the category of immature source rock based on the low ratio of total petroleum 

hydrocarbons to TOC.   

 

 

Discussion 

Initial trends extracted from the dataset show large variability in the trace element 

concentrations between the formations.  The Marcellus Formation, Catskill Formation, and West 

Falls Group each have wide ranges of metal concentrations which can span over an order of 

magnitude on a regional scale. Despite this variability, overall trends can be inferred from the 

dataset by plotting median concentrations in each formation to reduce outlier data points from 

otherwise skewing the average concentrations.   

Figure 8 – Box plot showing the range of trace element concentrations for eight samples at a turbidity of 5 NTU.  

Outer bars denote 10th and 90th percentile, colored rectangle encompasses the 25th and 75th percentile with median 

concentration in between. Red lines denote drinking water MCL, MCLG or secondary MCL values where applicable.  
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Beginning with the middle Devonian Hamilton Group and continuing into the late 

Devonian Huntley Mountain Formation spikes in Al, As, Ce, Cr, Fe, K, Mn, Na, Pb, Si, Zn, and 

Zr occur in the stratigraphic profile. One explanation for this increase in concentrations may be 

increased chemical weathering rates with higher mountain ranges during the Acadian orogeny 

which would sequester more heavy metals in the anoxic conditions of the restricted Appalachian 

Sea (Algeo and Maynard, 2008). A eustatic transgression occurred during this time (Johnson et 

al., 1985).  This increase in sea level and a strong restriction of the Appalachian Sea from the 

open ocean created deep anoxic waters in portions of the Appalachian basin which allowed for 

the preservation of metals and organic matter (Algeo and Maynard, 2008). The ocean water 

column anoxia occurred seasonally (Murphy et al., 2000 a,b,c) which may explain some 

geochemical heterogeneities observed in the outcrop sections sampled in this study due to anoxic 

events being strongly correlated with trace metal preservation.   

Acid leaching experiments illustrated that concentrations above current EPA MCL values 

can be mobilized into drinking water, even when the samples are only exposed to the acidic 

conditions for 15 minutes before being filtered. Dissolved constituents; As, Mn, Fe, Pb, and U 

have both health and aesthetic related impacts on drinking water quality.  It is our 

recommendation that homeowners who use water wells in the study area consult their well 

construction records (screen interval, total depth, etc.) for what formation they are extracting 

drinking water from in order to understand their potential health hazard exposure. In addition, 

laboratory analysis of home drinking water quality should be completed, if possible, to 

characterize any trace element hazards.  

 Cation exchange capacity and surface area measurements for our three samples illustrated 

a plausible hypothesis that natural cation exchange in the subsurface can account for the 
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geochemical evolution of groundwater along a flow path observed by Siegel et. al., 2014 

(Figures 9 and 10). Our findings suggest that 2-3 km long flow paths would be sufficient for the 

observed ion exchange to occur, although this requires further investigation. New York State 

contains many groundwater discharge points due to a broad network of surface water bodies. 

These discharge points make it unlikely that a 30 km continuous flow path exists in the 

subsurface.  

 

The experiments investigating turbidity in relation to drinking water have both health and 

regulatory implications. The Pennsylvania Department of Environmental Protection (PADEP) 

does not regulate the construction of private wells (Pennsylvania DEP, 2015). This lack of 

regulation on drinking water wells in the state of Pennsylvania exposes homeowners to 

unnecessary health risks via open-hole drinking water wells. Groundwater pumping rates of 

greater than 100 ml/min can induce the movement of particulates into water wells from the 

surrounding rock when the proper filtration is not in place (EPA, 2013). 

Figure 9 - Piper trilinear plot of pre-

drilling samples in Northeastern 

Pennsylvania in four categories of 

sodium concentration. Circles in the 

diamond field are scaled to the 

concentrations of TDS in the sample 

(Siegel et. al., 2014) 
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 The New Hampshire Department of Environmental Services states that the recommended 

pump rate of satisfactory domestic water wells is approximately 5 gallons per minute (NHDES, 

2010). This pumping rate is far above what can potentially induce turbidity in open-hole wells. 

New York State implements regulations set forth by the New York Department of 

Environmental Conservation which require a well completion report be filed upon completion of 

a water well (New York DEC, 2015). This water well completion report ensures that all 

registered personal wells are constructed properly to reduce the potential hazards to the 

consumer.  

 These turbidity results also have implications for national groundwater regulatory 

processes. The EPA allows turbidity values of up to 5 NTU in drinking water and up to 10 NTU 

in sample collection for groundwater analysis so long as the parameters during low-flow 

pumping (turbidity, dissolved oxygen, temperature, conductivity, etc.) are stable.   

Figure 10 - Conceptual figure illustrating the geochemical evolution of groundwater in local, intermediate, 

and regional flow cells observed in Northeastern Pennsylvania, Ohio, and West Virginia from over 21,000 

groundwater samples (Siegel et. al., 2014) 
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 The EPA defines parameter readings to be stable and acceptable for sample collection 

“when turbidity values remain within 10%, or within 1 NTU if the turbidity reading is less than 

10 NTU” (EPA, 2013).  The presence of particles in the solid phase during groundwater analysis 

can result in false positive results for metal concentrations being reported if the samples are not 

filtered prior to analysis. Per EPA regulation, “… ground water samples will not be filtered for 

routine analysis or to correct for improperly designed or constructed monitoring wells, 

inappropriate sampling methods, or poor sampling technique” (EPA, 2013).  

 Figure 11 illustrates concentrations of trace elements similar to Figure 8 but at 10 NTU, 

the EPA turbidity limit for groundwater sample collection, instead of 5 NTU. Exceedances for 

MCL values still occurred for the elements Al, Fe, and Pb but at approximately twice the 

concentration from those at 5 NTU. Concentrations for these elements reached 742 ppb Fe (379 

ppb at 5 NTU), 2,448 ppm Al (1,269 ppb at 5 NTU), and 0.497 ppb Pb (0.213 ppb at 5 NTU). No 

other MCL exceedances occurred in other elements but it is worth noting that nearly doubling 

the concentrations of what is allowed in drinking water by sampling groundwater up to 10 NTU 

can create false positive values in regulatory sampling. The lack of sample filtration on routine 

groundwater analyses is a regulatory standard that I think should be amended.   

The regulations the EPA adapted under the Clean Water Act instruct that groundwater 

samples be field-filtered 15 minutes after collection only when analyzing for dissolved metals.  

However, those regulations allow a state to propose alternative monitoring methods. As of 2009, 

many states’ statutes and regulations for the filtering of groundwater samples differed from those 

of the EPA. Seventeen states did not allow any filtration of groundwater samples, two states 

always allowed filtration, and thirty-one states sometimes allowed filtration of samples 

depending on the scope of the project (Figure 11).  This disparity between the state and federal 
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regulations on sample filtration along with regulatory inconsistency at the state level is another 

problem which I recommend needs to be addressed in future studies. 

 

 

 

 Figure 12 – Depiction of state regulations (as of 2009) on filtration of groundwater samples prior to 

analysis. Regulations vary between no filtration (red), mandatory filtration (blue), and inconsistent 

filtration (purple/gray) 

Figure 11 – Box plot showing the range of trace element concentrations for eight samples at a turbidity of 10 NTU.  Outer bars 

denote 10th and 90th percentile, colored rectangle encompasses the 25th and 75th percentile with median concentration in 

between. Red lines denote drinking water MCL, MCLG or secondary MCL values, where applicable. 
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Conclusions  

 The chemical composition of forty nine samples collected from Devonian to 

Pennsylvanian age shale, siltstone, and sandstone outcrops between Marcellus, NY and State 

College, PA was analyzed.  These formations are commonly used for domestic drinking water 

wells but to our knowledge no empirical studies regarding their potential natural hazards have 

been completed to date. Trace elements related to groundwater quality were tested for their 

ability to be mobilized into solution in the subsurface under acidic conditions. Small percentages 

(<2% except for Mn, 34%) of the total amounts of each trace element leached into solution were 

still sufficient to exceed multiple EPA drinking water maximum contaminant levels.  

 Natural cation exchange occurs in groundwater as it travels along subsurface flow paths 

and interacts with the rock and sediment which can alter groundwater quality. Our calculations 

for the minimum length of a subsurface flow path sufficient to exchange 10 meq/L of Ca for 10 

meq/L Na resulted in plausible scenarios of 2 km, 3 km, and 30 km, depending on several 

factors.  This hypothesis is the first attempt to understand the natural geochemical evolution of 

groundwater along flow paths in the subsurface but future work is required to more accurately 

constrain these estimates.  

 Our investigations of turbidity in drinking water due to inadequate well construction, 

high pumping rates, or improper filtration illustrated that human health hazards exist at the 

currently accepted EPA value for turbidity of 5 NTU. Drinking water quality exceedances for the 

elements Al, Fe, and Pb in our experiments illustrate the importance of proper quality control in 

domestic water wells. The current lack of regulation in the state of Pennsylvania for drinking 

water well construction exposes residents to a higher risk of ingesting natural contaminants in the 

solid phase due to inadequate well construction. In addition, we report that the current EPA 
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standard of allowing up to 10 NTU in regulatory groundwater sampling produces false-positive 

high values for trace metals when the samples are not filtered prior to analysis.  

Future Work and Recommendations 

 It is recommended that all regulatory groundwater samples be filtered for standard 

groundwater quality analyses due to erroneous trace metal concentrations in turbid samples. 

Personal drinking water well construction in Pennsylvania needs to be more closely regulated in 

order to reduce the risk of ingesting natural trace elements due to poor water filtration and turbid 

water. The information in this dataset is recommended as a resource to be considered for 

homeowners during the construction and selection of a geologic formation to extract drinking 

water from in the study area. 

 Recommended future work includes more detailed sampling of groundwater at discharge 

points along a flow path to more accurately quantify the geochemical evolution of groundwater 

due to natural ion exchange as it travels through the subsurface. These results should be modeled 

with various fracture patterns, groundwater flow rates, and cation exchange capacity values to 

achieve a better understanding of the factors that control the natural evolution of groundwater 

chemistry. This model could be constrained with the well logs, stratigraphy, and mineralogy of 

the subsurface at various sample points to make the resulting information more relevant at 

specific locations where water quality is in question. 
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StationID LOI (%) Al As Ba Ca Ce Cr Cu Fe K Mg Mn
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

PA-14 0.94 3.81E+04 5.30E+00 8.80E+01 4.26E+02 1.97E+01 1.80E+01 2.10E+00 4.45E+03 3.46E+03 1.21E+03 3.56E+00
PA-20 1.01 4.16E+04 5.50E+00 6.80E+01 2.64E+02 1.83E+01 1.28E+01 0.00E+00 1.86E+03 4.12E+03 5.20E+02 2.56E+00
PA-21 0.90 4.88E+04 0.00E+00 1.74E+02 1.86E+02 3.62E+01 1.89E+01 2.00E+00 6.98E+03 6.17E+03 1.66E+03 5.08E+00
PA-6 2.06 4.42E+04 1.05E+01 7.67E+01 5.95E+02 4.69E+01 1.96E+01 1.80E+00 2.97E+04 2.38E+03 2.10E+03 1.69E+02
PA-19 7.52 2.01E+05 6.49E+01 6.52E+02 2.64E+04 8.42E+01 8.99E+01 1.52E+01 6.34E+04 1.73E+04 1.46E+04 9.56E+01
PA-26 2.56 9.20E+04 2.50E+00 4.10E+02 8.84E+02 1.07E+02 5.25E+01 3.85E+01 3.72E+04 7.47E+03 3.46E+03 1.03E+01
PA-1 3.69 1.72E+05 1.23E+01 5.36E+02 2.00E+03 1.04E+02 8.47E+01 7.90E+00 5.44E+04 1.37E+04 1.15E+04 2.63E+01
PA-2 29.96 4.83E+04 1.19E+01 1.98E+02 2.60E+05 5.72E+01 2.44E+01 6.30E+00 1.61E+04 3.60E+03 3.49E+03 4.22E+02
PA-3 3.51 1.63E+05 4.80E+01 5.08E+02 1.19E+03 9.22E+01 7.98E+01 3.80E+00 5.38E+04 1.43E+04 1.00E+04 2.64E+01
PA-7 2.71 1.17E+05 2.40E+00 2.88E+02 1.65E+03 9.71E+01 5.33E+01 7.80E+00 4.40E+04 6.75E+03 9.42E+03 2.78E+01
PA-9 2.02 1.03E+05 3.40E+00 3.11E+02 1.89E+03 1.02E+02 4.20E+01 7.40E+00 2.26E+04 8.36E+03 4.88E+03 1.84E+01
PA-11 4.54 2.01E+05 3.20E+00 6.04E+02 1.87E+03 9.32E+01 9.51E+01 4.40E+00 5.91E+04 1.68E+04 1.29E+04 2.68E+01
PA-12 5.60 1.78E+05 3.00E+00 5.41E+02 2.02E+04 7.17E+01 8.33E+01 3.90E+00 5.85E+04 1.57E+04 1.16E+04 9.63E+01
PA-13 3.13 1.20E+05 7.90E+00 3.97E+02 2.07E+03 9.26E+01 5.23E+01 5.30E+00 4.14E+04 8.72E+03 7.57E+03 2.04E+01
PA-16 1.99 6.56E+04 5.00E-01 3.25E+02 5.84E+03 8.14E+01 2.81E+01 1.04E+01 2.11E+04 3.94E+03 3.92E+03 5.22E+01
PA-17 3.83 8.01E+04 6.20E+00 5.44E+02 2.17E+04 7.12E+01 3.23E+01 1.91E+01 2.02E+04 4.68E+03 4.71E+03 1.74E+02
PA-18 3.75 1.55E+05 1.06E+01 4.74E+02 1.76E+03 9.37E+01 8.03E+01 2.32E+01 4.77E+04 1.06E+04 1.13E+04 5.23E+01
PA-24 5.12 2.30E+05 3.90E+00 6.60E+02 2.20E+03 1.15E+02 1.10E+02 1.13E+01 5.98E+04 2.07E+04 1.49E+04 2.66E+01
PA-29 3.87 1.78E+05 9.00E+00 5.53E+02 2.15E+03 7.80E+01 8.52E+01 1.60E+01 5.69E+04 1.38E+04 1.33E+04 2.68E+01
PA-30 1.92 8.82E+04 0.00E+00 2.35E+02 1.97E+03 9.59E+01 3.67E+01 5.00E+00 2.80E+04 5.50E+03 5.46E+03 2.83E+01
NY-10 3.14 1.36E+05 6.40E+00 3.51E+02 1.49E+03 5.16E+01 6.52E+01 1.53E+01 5.44E+04 8.95E+03 8.92E+03 4.67E+01
NY-16 4.28 1.59E+05 1.43E+01 4.45E+02 1.70E+03 8.44E+01 7.63E+01 2.64E+01 4.74E+04 1.12E+04 8.17E+03 2.73E+01
NY-18 3.81 1.68E+05 1.08E+01 4.78E+02 3.50E+03 8.43E+01 8.37E+01 2.90E+00 4.77E+04 1.26E+04 1.08E+04 4.73E+01
NY-24 2.73 1.19E+05 4.70E+00 3.05E+02 1.63E+03 4.23E+01 5.52E+01 4.20E+00 4.32E+04 7.45E+03 7.26E+03 3.78E+01
NY-17 5.61 2.08E+05 2.62E+01 6.46E+02 1.83E+03 1.11E+02 9.71E+01 2.30E+01 6.14E+04 1.71E+04 1.05E+04 9.27E+01
NY-9 3.48 1.49E+05 1.51E+01 3.93E+02 1.99E+03 6.82E+01 6.68E+01 7.27E+01 5.25E+04 9.76E+03 9.21E+03 2.08E+01

NY-12 3.40 1.23E+05 4.50E+00 3.40E+02 7.15E+03 5.03E+01 6.17E+01 5.25E+01 3.67E+04 8.05E+03 8.48E+03 4.52E+01
NY-20 4.38 1.67E+05 1.47E+01 4.60E+02 1.81E+03 8.69E+01 8.37E+01 4.00E+00 4.46E+04 1.23E+04 9.61E+03 3.02E+01
NY-23 3.22 1.21E+05 1.00E+01 3.49E+02 8.82E+03 1.01E+02 6.36E+01 1.20E+01 3.98E+04 7.79E+03 7.70E+03 3.62E+01
NY-7 3.66 1.50E+05 1.49E+01 4.39E+02 2.35E+03 1.12E+02 7.86E+01 5.70E+00 4.64E+04 1.06E+04 1.02E+04 2.65E+01
NY-8 5.04 1.85E+05 1.14E+01 5.60E+02 6.60E+03 1.23E+02 9.76E+01 2.33E+01 4.85E+04 1.40E+04 1.25E+04 4.08E+01

NY-19 4.81 1.89E+05 1.44E+01 5.60E+02 5.36E+03 9.00E+01 9.46E+01 2.74E+01 5.33E+04 1.40E+04 1.24E+04 4.72E+01
NY-2 7.70 1.79E+05 9.80E+00 4.87E+03 7.38E+03 9.02E+01 1.05E+02 1.22E+01 5.61E+04 1.50E+04 1.11E+04 2.30E+01
NY-5 42.58 1.47E+03 0.00E+00 3.15E+00 3.77E+05 4.32E+00 4.67E+00 6.54E+00 1.25E+03 2.46E+02 5.14E+03 6.11E+00
NY-4 4.63 1.68E+05 7.60E+00 4.36E+02 3.33E+03 8.71E+01 9.76E+01 1.58E+01 4.65E+04 1.26E+04 1.16E+04 2.28E+01
NY-3 5.80 1.75E+05 7.30E+00 5.18E+02 7.59E+03 9.13E+01 1.05E+02 1.38E+01 4.56E+04 1.44E+04 1.27E+04 2.96E+01
NY-1 30.58 4.21E+04 2.50E+00 1.27E+02 2.46E+05 3.97E+01 4.47E+01 1.55E+02 2.42E+04 5.27E+03 6.48E+03 1.07E+01

NY-1R 30.58 4.24E+04 0.00E+00 1.26E+02 2.49E+05 3.84E+01 4.44E+01 1.77E+02 2.44E+04 5.30E+03 6.71E+03 1.07E+01
PA-4 15.07 7.08E+04 3.70E+00 1.55E+02 7.11E+04 6.68E+01 2.29E+01 2.80E+00 4.06E+04 5.17E+03 2.60E+04 5.65E+02
PA-5 2.64 1.23E+05 2.30E+00 3.05E+02 1.10E+03 7.91E+01 5.17E+01 2.80E+00 4.88E+04 7.30E+03 7.85E+03 1.96E+01
PA-10 2.28 1.18E+05 4.90E+00 4.10E+02 2.01E+03 1.08E+02 5.22E+01 3.25E+01 3.58E+04 7.88E+03 7.53E+03 1.92E+01
PA-23 2.76 1.17E+05 5.30E+00 3.29E+02 1.58E+03 5.26E+01 5.01E+01 3.00E+00 4.36E+04 7.39E+03 6.75E+03 1.94E+01
PA-27 2.62 1.17E+05 3.30E+00 3.10E+02 1.40E+03 4.30E+01 5.42E+01 2.80E+00 4.35E+04 7.15E+03 6.61E+03 2.37E+01

PA-27R 2.56 1.16E+05 7.20E+00 3.10E+02 1.47E+03 4.05E+01 5.25E+01 1.90E+00 4.23E+04 7.07E+03 6.63E+03 2.36E+01
PA-28 3.76 1.78E+05 4.61E+01 5.22E+02 2.18E+03 9.17E+01 8.58E+01 9.50E+00 5.18E+04 1.37E+04 1.08E+04 2.65E+01
PA-8 4.24 1.53E+05 4.50E+00 8.52E+02 1.80E+03 9.27E+01 7.34E+01 3.30E+00 6.34E+04 1.21E+04 6.00E+03 8.22E+00
PA-25 3.68 1.14E+05 5.70E+00 3.06E+02 8.70E+03 6.23E+01 5.83E+01 2.12E+01 3.84E+04 7.31E+03 9.07E+03 5.61E+01
NY-6 4.98 1.82E+05 1.02E+01 4.89E+02 7.07E+03 8.55E+01 1.05E+02 2.33E+01 5.11E+04 1.38E+04 1.30E+04 4.91E+01

NY-13 11.10 1.71E+05 0.00E+00 3.64E+03 1.05E+03 8.25E+01 9.57E+01 2.80E+01 3.95E+04 1.57E+04 8.51E+03 8.27E+00
NY-15 5.65 1.71E+05 8.70E+00 4.85E+02 1.50E+04 8.52E+01 9.96E+01 2.82E+01 4.33E+04 1.37E+04 1.12E+04 3.29E+01
NY-21 5.73 1.16E+05 5.50E+00 2.91E+02 2.48E+04 7.11E+01 7.37E+01 1.21E+01 3.29E+04 8.53E+03 8.52E+03 4.72E+01

NY-21R 5.73 1.16E+05 7.90E+00 2.94E+02 2.49E+04 7.17E+01 7.43E+01 1.18E+01 3.25E+04 8.53E+03 8.62E+03 4.74E+01
NY-14 18.84 1.05E+05 4.70E+00 2.99E+02 7.93E+04 4.77E+01 6.52E+01 1.34E+01 2.88E+04 1.29E+04 5.75E+04 2.63E+01

Lock Haven Fm. - Susquehanna Group
Lock Haven Fm. - Susquehanna Group

Trimmer's Rock Form - Susquehanna Formation
Trimmer's Rock Form - Susquehanna Formation

Chrysler Limestone - Helderbeg Group

Moscow Formation - Hamilton Group
Upper Skaneateles Formation - Hamilton Group
Upper Skaneateles Formation - Hamilton Group
Upper Skaneateles Formation - Hamilton Group
Upper Skaneateles Formation - Hamilton Group

Lock Haven Fm. - Susquehanna Group
Lock Haven Fm. - Susquehanna Group
Lock Haven Fm. - Susquehanna Group
Lock Haven Fm. - Susquehanna Group
Lock Haven Fm. - Susquehanna Group

Chittengo Shale - Marcellus Form.
Solsville Shale - Marcellus Form.
Cardiff Shale - Marcellus Form.

Unions Springs Shale - Marcellus Form.
Unions Springs Shale - Marcellus Form.

Enfield & Kattel Form - Sonyea Group
Renwick Shale - Genesee Form.
Renwick Shale - Genesee Form.

Genesee Formation
Chittengo Shale - Marcellus Form.

Upper Walton - West Falls Group
Gardeau Fm - West Falls Group

Roricks Glen Shale - West Falls Group
Enfield & Kattel Form - Sonyea Group
Enfield & Kattel Form - Sonyea Group

Catskill Formation
Catskill Formation

Dunn Hill Shale - West Falls Group
Upper Walton - West Falls Group
Upper Walton - West Falls Group

Catskill Formation
Catskill Formation
Catskill Formation
Catskill Formation
Catskill Formation

Catskill Formation
Catskill Formation
Catskill Formation
Catskill Formation
Catskill Formation

Burgoon Sandstone - Pocono Formation
Huntley Mountain Formation
Huntley Mountain Formation

Catskill Formation
Catskill Formation

Formation

Pottsville Fm (overlies Mauch Chunk)
Mauch Chunk Formation

Burgoon Sandstone - Pocono Formation

Appendix 1 - Total Concentrations



StationID Na Nd Ni Pb Rb S Sc Si SO4 Sr Th U V Y Zn
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

PA-14 1.19E+01 8.90E+00 4.76E+00 1.10E+01 3.34E+01 8.09E+00 3.00E+00 4.33E+05 2.42E+01 2.08E+01 2.90E+00 0.00E+00 1.86E+01 1.11E+01 8.67E+01
PA-20 3.68E+02 8.20E+00 8.33E+00 1.49E+01 4.71E+01 2.77E+01 1.60E+00 4.37E+05 8.28E+01 1.76E+01 3.30E+00 1.20E+00 1.31E+01 6.60E+00 5.70E+00
PA-21 8.29E+01 1.64E+01 5.90E+00 1.48E+01 6.97E+01 2.72E+01 3.20E+00 4.24E+05 8.15E+01 2.33E+01 3.80E+00 1.80E+00 1.84E+01 1.18E+01 2.54E+01
PA-6 3.79E+01 1.94E+01 1.21E+01 3.50E+00 2.91E+01 1.17E+02 3.30E+00 4.10E+05 3.51E+02 3.44E+01 5.00E+00 7.00E-01 3.05E+01 1.31E+01 4.10E+01
PA-19 1.58E+03 3.92E+01 5.00E+01 1.81E+01 2.07E+02 2.30E+01 1.98E+01 2.39E+05 6.90E+01 1.22E+02 1.33E+01 1.80E+00 1.33E+02 3.40E+01 1.21E+02
PA-26 1.67E+02 4.74E+01 2.42E+01 5.10E+00 9.96E+01 0.00E+00 8.50E+00 3.68E+05 0.00E+00 2.98E+01 1.55E+01 3.70E+00 6.76E+01 3.79E+01 7.06E+01
PA-1 2.59E+03 4.74E+01 4.38E+01 1.57E+01 1.66E+02 3.15E+01 1.74E+01 2.97E+05 9.43E+01 8.45E+01 1.61E+01 2.10E+00 1.20E+02 4.31E+01 1.05E+02
PA-2 8.86E+02 4.04E+01 1.38E+01 1.23E+01 4.52E+01 3.87E+01 5.00E+00 1.04E+05 1.16E+02 1.60E+02 4.10E+00 1.60E+00 3.61E+01 5.06E+01 2.58E+01
PA-3 2.11E+03 3.66E+01 4.02E+01 1.13E+01 1.70E+02 3.86E+01 1.67E+01 3.02E+05 1.16E+02 8.12E+01 1.54E+01 2.20E+00 1.06E+02 4.40E+01 8.23E+01
PA-7 3.42E+03 4.04E+01 3.42E+01 1.28E+01 8.81E+01 1.39E+01 1.07E+01 3.41E+05 4.17E+01 4.68E+01 1.45E+01 3.20E+00 1.14E+02 2.73E+01 8.19E+01
PA-9 3.85E+03 4.72E+01 2.03E+01 8.50E+00 8.22E+01 2.66E+00 8.30E+00 3.68E+05 7.96E+00 5.23E+01 1.95E+01 5.30E+00 6.06E+01 4.01E+01 4.70E+01
PA-11 2.03E+03 4.29E+01 4.69E+01 5.70E+00 1.97E+02 0.00E+00 2.00E+01 2.71E+05 0.00E+00 8.31E+01 1.39E+01 3.60E+00 1.47E+02 4.09E+01 1.15E+02
PA-12 2.02E+03 3.40E+01 4.19E+01 6.70E+00 1.84E+02 5.38E+01 1.89E+01 2.71E+05 1.61E+02 9.57E+01 1.22E+01 2.50E+00 1.31E+02 3.45E+01 9.00E+01
PA-13 3.23E+03 4.11E+01 3.11E+01 5.10E+00 9.47E+01 1.28E+01 1.11E+01 3.43E+05 3.84E+01 5.47E+01 1.24E+01 3.60E+00 8.17E+01 3.38E+01 8.33E+01
PA-16 2.34E+03 3.29E+01 1.29E+01 5.90E+00 4.29E+01 0.00E+00 5.50E+00 3.91E+05 0.00E+00 3.73E+01 1.39E+01 1.60E+00 4.02E+01 1.80E+01 5.12E+01
PA-17 4.11E+03 3.42E+01 1.87E+01 1.33E+01 5.47E+01 3.12E+01 7.10E+00 3.64E+05 9.36E+01 7.34E+01 1.09E+01 3.00E+00 5.15E+01 3.46E+01 4.05E+01
PA-18 2.52E+03 4.21E+01 4.32E+01 2.18E+01 1.34E+02 2.24E+01 1.57E+01 3.15E+05 6.70E+01 6.39E+01 1.39E+01 2.20E+00 1.09E+02 4.03E+01 1.04E+02
PA-24 1.86E+03 5.22E+01 5.12E+01 1.11E+01 2.50E+02 0.00E+00 2.37E+01 2.48E+05 0.00E+00 1.56E+02 1.67E+01 4.90E+00 1.88E+02 4.22E+01 1.20E+02
PA-29 2.70E+03 3.71E+01 4.33E+01 1.96E+01 1.72E+02 1.70E-01 1.80E+01 2.85E+05 5.20E-01 8.90E+01 1.57E+01 3.60E+00 1.52E+02 4.00E+01 1.08E+02
PA-30 3.49E+03 4.33E+01 2.10E+01 6.70E+00 6.28E+01 2.84E+01 9.20E+00 3.71E+05 8.51E+01 4.39E+01 1.37E+01 3.90E+00 5.80E+01 2.77E+01 4.97E+01
NY-10 3.15E+03 2.33E+01 3.87E+01 5.60E+00 1.14E+02 4.37E+01 1.32E+01 3.23E+05 1.31E+02 7.64E+01 1.15E+01 3.00E+00 1.01E+02 3.50E+01 9.34E+01
NY-16 2.65E+03 4.05E+01 3.66E+01 5.32E+01 1.52E+02 5.39E+01 1.61E+01 3.10E+05 1.61E+02 1.15E+02 1.46E+01 4.40E+00 1.21E+02 4.06E+01 9.89E+01
NY-18 3.07E+03 3.68E+01 4.19E+01 9.40E+00 1.61E+02 1.39E+01 1.65E+01 3.01E+05 4.16E+01 1.07E+02 1.43E+01 3.50E+00 1.31E+02 3.80E+01 9.95E+01
NY-24 3.71E+03 1.97E+01 3.29E+01 7.20E+00 9.21E+01 3.42E+01 1.41E+01 3.46E+05 1.02E+02 6.80E+01 1.19E+01 2.40E+00 8.75E+01 3.48E+01 9.16E+01
NY-17 1.79E+03 5.00E+01 4.85E+01 6.71E+01 2.25E+02 7.18E+01 2.03E+01 2.63E+05 2.15E+02 1.38E+02 1.61E+01 4.90E+00 1.57E+02 4.09E+01 9.65E+01
NY-9 3.28E+03 3.41E+01 4.01E+01 1.27E+01 1.28E+02 4.62E+01 1.38E+01 3.15E+05 1.38E+02 8.76E+01 1.48E+01 4.30E+00 1.09E+02 4.08E+01 8.98E+01

NY-12 3.41E+03 2.23E+01 3.35E+01 1.31E+01 1.02E+02 1.63E+01 1.27E+01 3.40E+05 4.88E+01 7.78E+01 1.16E+01 2.70E+00 9.38E+01 3.73E+01 6.40E+01
NY-20 2.90E+03 3.60E+01 4.22E+01 2.91E+01 1.64E+02 9.77E+01 1.67E+01 3.02E+05 2.93E+02 1.11E+02 1.43E+01 2.50E+00 1.34E+02 3.76E+01 7.88E+01
NY-23 3.43E+03 4.71E+01 3.15E+01 1.12E+01 9.84E+01 1.93E+02 1.22E+01 3.33E+05 5.78E+02 9.53E+01 1.47E+01 3.60E+00 9.30E+01 4.02E+01 6.46E+01
NY-7 2.36E+03 4.61E+01 3.78E+01 9.20E+00 1.37E+02 9.19E+01 1.45E+01 3.15E+05 2.75E+02 1.01E+02 1.52E+01 3.70E+00 1.24E+02 3.82E+01 7.01E+01
NY-8 2.24E+03 5.28E+01 4.67E+01 1.69E+01 1.86E+02 4.39E+01 1.78E+01 2.81E+05 1.32E+02 1.39E+02 1.66E+01 3.20E+00 1.56E+02 3.91E+01 1.44E+02

NY-19 2.08E+03 3.95E+01 4.89E+01 1.76E+01 1.92E+02 2.79E+01 1.99E+01 2.79E+05 8.35E+01 1.24E+02 1.57E+01 4.00E+00 1.53E+02 3.89E+01 8.50E+01
NY-2 5.39E+02 3.95E+01 2.14E+01 3.22E+01 1.89E+02 2.48E+02 1.85E+01 2.62E+05 7.44E+02 2.43E+02 1.41E+01 6.90E+00 1.82E+02 3.42E+01 5.99E+01
NY-5 7.33E+01 9.30E-01 4.32E+00 1.28E+00 2.22E+00 7.75E+01 1.87E+00 1.40E+04 2.32E+02 3.51E+02 0.00E+00 3.50E-01 6.42E+00 5.02E+00 7.00E-01
NY-4 1.98E+03 3.99E+01 5.14E+01 1.22E+01 1.64E+02 5.92E+01 1.71E+01 2.98E+05 1.77E+02 9.23E+01 1.54E+01 2.50E+00 1.42E+02 3.88E+01 8.94E+01
NY-3 9.66E+02 4.12E+01 3.34E+01 3.32E+01 1.79E+02 1.73E+02 1.78E+01 2.84E+05 5.17E+02 9.73E+01 1.46E+01 3.90E+00 1.52E+02 3.48E+01 2.76E+02
NY-1 3.00E+02 2.40E+01 1.21E+02 1.90E+00 4.95E+01 1.81E+02 6.80E+00 7.95E+04 5.41E+02 3.96E+02 3.90E+00 1.65E+01 2.59E+02 4.04E+01 1.86E+01

NY-1R 2.14E+02 2.52E+01 1.31E+02 1.40E+00 4.98E+01 1.01E+02 5.80E+00 8.15E+04 3.03E+02 4.00E+02 3.20E+00 1.87E+01 2.57E+02 4.12E+01 1.92E+01
PA-4 2.81E+03 3.16E+01 1.47E+01 4.20E+00 5.32E+01 6.83E+01 6.60E+00 2.51E+05 2.05E+02 7.47E+01 8.70E+00 1.30E+00 3.79E+01 3.03E+01 3.64E+01
PA-5 3.53E+03 3.46E+01 3.29E+01 8.20E+00 8.69E+01 9.23E+00 1.06E+01 3.39E+05 2.76E+01 6.53E+01 1.21E+01 3.50E+00 8.22E+01 3.20E+01 1.47E+02
PA-10 3.56E+03 4.86E+01 2.76E+01 9.50E+00 8.84E+01 2.52E+01 1.01E+01 3.49E+05 7.54E+01 6.44E+01 1.38E+01 3.00E+00 8.00E+01 3.93E+01 7.37E+01
PA-23 3.79E+03 2.54E+01 3.18E+01 4.10E+00 9.51E+01 3.68E+01 1.11E+01 3.48E+05 1.10E+02 7.13E+01 1.00E+01 3.90E+00 9.56E+01 3.24E+01 6.62E+01
PA-27 3.23E+03 1.81E+01 3.57E+01 7.20E+00 8.89E+01 0.00E+00 1.11E+01 3.50E+05 0.00E+00 6.25E+01 1.18E+01 3.40E+00 8.45E+01 3.47E+01 8.74E+01

PA-27R 3.15E+03 1.81E+01 3.66E+01 7.20E+00 8.89E+01 1.73E+01 1.10E+01 3.48E+05 5.19E+01 6.08E+01 1.10E+01 3.40E+00 8.08E+01 3.36E+01 8.66E+01
PA-28 2.68E+03 4.00E+01 4.16E+01 1.22E+01 1.65E+02 1.53E+01 1.66E+01 2.96E+05 4.57E+01 8.59E+01 1.44E+01 2.40E+00 1.33E+02 4.01E+01 1.03E+02
PA-8 1.53E+03 4.15E+01 3.47E+01 6.80E+00 1.51E+02 3.82E+01 1.50E+01 3.06E+05 1.14E+02 8.44E+01 1.40E+01 2.30E+00 1.19E+02 4.09E+01 7.56E+01
PA-25 3.06E+03 3.01E+01 3.47E+01 9.80E+00 9.30E+01 4.58E+01 1.33E+01 3.41E+05 1.37E+02 6.48E+01 1.15E+01 3.20E+00 8.74E+01 3.52E+01 7.52E+01
NY-6 2.15E+03 3.55E+01 6.22E+01 1.24E+01 1.82E+02 9.47E+01 1.88E+01 2.81E+05 2.84E+02 9.66E+01 1.38E+01 2.00E+00 1.61E+02 3.41E+01 7.06E+01

NY-13 5.16E+02 3.54E+01 2.56E+01 1.35E+01 1.90E+02 2.33E+02 1.84E+01 2.69E+05 6.98E+02 1.69E+02 1.15E+01 1.09E+01 2.11E+02 2.89E+01 2.92E+01
NY-15 1.16E+03 3.67E+01 4.84E+01 7.20E+00 1.71E+02 6.57E+01 1.71E+01 2.90E+05 1.97E+02 9.94E+01 1.38E+01 2.40E+00 1.42E+02 3.49E+01 8.10E+01
NY-21 1.80E+03 3.48E+01 3.51E+01 5.10E+00 1.06E+02 3.76E+01 1.32E+01 3.22E+05 1.13E+02 8.97E+01 1.23E+01 2.30E+00 9.96E+01 3.87E+01 7.77E+01

NY-21R 1.81E+03 3.53E+01 3.74E+01 6.40E+00 1.05E+02 8.01E+01 1.26E+01 3.24E+05 2.40E+02 8.89E+01 1.11E+01 3.70E+00 9.66E+01 3.84E+01 7.86E+01
NY-14 1.19E+03 2.22E+01 3.24E+01 7.30E+00 1.13E+02 3.96E+02 1.03E+01 1.89E+05 1.19E+03 9.77E+01 7.20E+00 2.60E+00 7.31E+01 1.94E+01 3.19E+01Chrysler Limestone - Helderbeg Group

Moscow Formation - Hamilton Group
Upper Skaneateles Formation - Hamilton Group
Upper Skaneateles Formation - Hamilton Group
Upper Skaneateles Formation - Hamilton Group
Upper Skaneateles Formation - Hamilton Group

Lock Haven Fm. - Susquehanna Group
Lock Haven Fm. - Susquehanna Group
Lock Haven Fm. - Susquehanna Group

Trimmer's Rock Form - Susquehanna Formation
Trimmer's Rock Form - Susquehanna Formation

Unions Springs Shale - Marcellus Form
Lock Haven Fm. - Susquehanna Group
Lock Haven Fm. - Susquehanna Group
Lock Haven Fm. - Susquehanna Group
Lock Haven Fm. - Susquehanna Group

Chittengo Shale - Marcellus Form.
Chittengo Shale - Marcellus Form.
Solsville Shale - Marcellus Form.
Cardiff Shale - Marcellus Form.

Unions Springs Shale - Marcellus Form

Enfield & Kattel Form - Sonyea Group
Enfield & Kattel Form - Sonyea Group

Renwick Shale - Genesee Form.
Renwick Shale - Genesee Form.

Genesee Formation

Upper Walton - West Falls Group
Upper Walton - West Falls Group
Gardeau Fm - West Falls Group

Roricks Glen Shale - West Falls Group
Enfield & Kattel Form - Sonyea Group

Catskill Formation
Catskill Formation
Catskill Formation

Dunn Hill Shale - West Falls Group
Upper Walton - West Falls Group

Catskill Formation
Catskill Formation
Catskill Formation
Catskill Formation
Catskill Formation

Catskill Formation
Catskill Formation
Catskill Formation
Catskill Formation
Catskill Formation

Burgoon Sandstone - Pocono Formation
Burgoon Sandstone - Pocono Formation

Huntley Mountain Formation
Huntley Mountain Formation

Catskill Formation

Formation

Pottsville Fm (overlies Mauch Chunk)
Mauch Chunk Formation

Appendix 1 - Total Concentrations



Total Leached % Mobilized Total Leached % Mobilized Total Leached % Mobilized Total Leached % Mobilized
No MCL MCL 10 ppb MCL 2000 ppb No MCL

SDWR 50 ppb SDWR 2 ppb No SMCL No SMCL
 µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L

Al Al Al % As As As % Ba Ba Ba % Ca Ca Ca %
PA-14 Pottsville Fm (overlies Mauch Chunk) 8.62 3.81E+07 5.88E+01 0.00E+00 5.30E+03 5.79E+00 1.09E-01 8.80E+04 1.50E+00 1.70E-03 4.26E+05 3.58E+02 8.39E-02
PA-20 Mauch Chunk Formation 6.84 4.16E+07 7.91E+02 1.90E-03 5.50E+03 9.16E+00 1.67E-01 6.80E+04 2.90E+01 4.26E-02 2.64E+05 7.71E+03 2.92E+00
PA-21 Burgoon Sandstone 6.67 4.88E+07 6.41E+01 1.31E-04 0.00E+00 0.00E+00 0.00E+00 1.74E+05 5.40E+00 3.11E-03 1.86E+05 4.79E+01 2.57E-02
PA-6 Burgoon Sandstone 7.65 4.42E+07 1.50E+01 3.38E-05 1.05E+04 2.02E-01 1.92E-03 7.67E+04 0.00E+00 0.00E+00 5.95E+05 8.75E+02 1.47E-01
PA-19 Huntley Mountain Formation 19.04 2.01E+08 8.30E+02 4.12E-04 6.49E+04 5.09E+00 7.84E-03 6.52E+05 1.41E+01 2.17E-03 2.64E+07 1.38E+04 5.24E-02
PA-26 Huntley Mountain Formation 9.02 9.20E+07 3.23E+01 3.52E-05 2.50E+03 9.00E-02 3.60E-03 4.10E+05 1.66E+01 4.05E-03 8.84E+05 5.68E+03 6.43E-01
PA-1 Catskill Formation 9.51 1.72E+08 6.66E+01 3.87E-05 1.23E+04 1.18E+00 9.58E-03 5.36E+05 1.17E+00 2.19E-04 2.00E+06 8.31E+02 4.15E-02
PA-2 Catskill Formation 4.21 4.83E+07 1.02E+03 2.12E-03 1.19E+04 6.11E-01 5.13E-03 1.98E+05 0.00E+00 0.00E+00 2.60E+08 2.23E+04 8.58E-03
PA-3 Catskill Formation 23.90 1.63E+08 1.14E+02 6.96E-05 4.80E+04 4.72E+00 9.83E-03 5.08E+05 0.00E+00 0.00E+00 1.19E+06 4.01E+02 3.36E-02
PA-7 Catskill Formation 3.61 1.17E+08 2.03E+02 1.74E-04 2.40E+03 8.59E-01 3.58E-02 2.88E+05 3.84E+00 1.33E-03 1.65E+06 1.80E+03 1.09E-01
PA-9 Catskill Formation 9.55 1.03E+08 7.38E+01 7.15E-05 3.40E+03 4.97E-01 1.46E-02 3.11E+05 1.57E+00 5.07E-04 1.89E+06 1.17E+03 6.18E-02
PA-11 Catskill Formation 9.48 2.01E+08 6.58E+02 3.28E-04 3.20E+03 1.43E-01 4.47E-03 6.04E+05 1.18E+00 1.96E-04 1.87E+06 1.22E+02 6.52E-03
PA-12 Catskill Formation 8.58 1.78E+08 1.13E+03 6.34E-04 3.00E+03 6.46E-01 2.15E-02 5.41E+05 2.94E+00 5.43E-04 2.02E+07 1.22E+04 6.04E-02
PA-13 Catskill Formation 8.10 1.20E+08 1.50E+01 1.24E-05 7.90E+03 3.70E-01 4.68E-03 3.97E+05 1.04E+01 2.61E-03 2.07E+06 9.73E+03 4.70E-01
PA-16 Catskill Formation 8.68 6.56E+07 2.90E+02 4.43E-04 5.00E+02 2.23E+00 4.46E-01 3.25E+05 1.82E+02 5.61E-02 5.84E+06 1.98E+04 3.39E-01
PA-17 Catskill Formation 4.29 8.01E+07 4.85E+02 6.06E-04 6.20E+03 2.83E+00 4.56E-02 5.44E+05 1.95E+02 3.58E-02 2.17E+07 1.72E+04 7.93E-02
PA-18 Catskill Formation 9.16 1.55E+08 3.87E+01 2.50E-05 1.06E+04 6.17E-01 5.82E-03 4.74E+05 2.00E+00 4.23E-04 1.76E+06 3.37E+03 1.91E-01
PA-24 Catskill Formation 11.20 2.30E+08 1.52E+02 6.62E-05 3.90E+03 3.06E+00 7.85E-02 6.60E+05 2.05E+00 3.11E-04 2.20E+06 1.33E+03 6.03E-02
PA-29 Catskill Formation 8.73 1.78E+08 6.60E+02 3.70E-04 9.00E+03 6.52E+00 7.25E-02 5.53E+05 3.49E+00 6.31E-04 2.15E+06 4.60E+02 2.14E-02
PA-30 Catskill Formation 8.67 8.82E+07 5.77E+01 6.54E-05 0.00E+00 0.00E+00 0.00E+00 2.35E+05 4.94E+00 2.10E-03 1.97E+06 1.91E+03 9.68E-02
NY-10  West Falls Group (Dunn Hill Shale) 8.86 1.36E+08 3.55E+01 2.61E-05 6.40E+03 3.45E-01 5.39E-03 3.51E+05 3.02E-01 8.61E-05 1.49E+06 1.13E+03 7.55E-02
NY-16  West Falls Group (Upper Walton) 8.57 1.59E+08 1.57E+01 9.82E-06 1.43E+04 3.01E-01 2.10E-03 4.45E+05 3.62E+00 8.12E-04 1.70E+06 4.34E+03 2.54E-01
NY-18  West Falls Group (Upper Walton) 8.97 1.68E+08 7.06E+02 4.20E-04 1.08E+04 1.43E+00 1.32E-02 4.78E+05 4.25E+00 8.87E-04 3.50E+06 1.81E+04 5.18E-01
NY-24  West Falls Group (Upper Walton) 8.18 1.19E+08 3.37E+01 2.82E-05 4.70E+03 2.16E-01 4.60E-03 3.05E+05 5.81E-02 1.90E-05 1.63E+06 1.07E+03 6.56E-02
NY-17 West Falls Group (Gardeau Fm) 11.00 2.08E+08 1.80E+01 8.63E-06 2.62E+04 4.30E-01 1.64E-03 6.46E+05 3.62E+00 5.60E-04 1.83E+06 1.33E+03 7.29E-02
NY-9 West Falls Group (Roricks Glen Shale) 8.49 1.49E+08 3.14E+01 2.11E-05 1.51E+04 3.40E-01 2.25E-03 3.93E+05 5.49E-01 1.40E-04 1.99E+06 1.48E+03 7.46E-02
NY-12 Enfield & Kattel Form - Sonyea Group 9.38 1.23E+08 8.67E+02 7.06E-04 4.50E+03 4.40E-01 9.78E-03 3.40E+05 4.92E+00 1.45E-03 7.15E+06 1.75E+04 2.44E-01
NY-20 Enfield & Kattel Form - Sonyea Group 8.72 1.67E+08 2.01E+03 1.20E-03 1.47E+04 1.23E+00 8.34E-03 4.60E+05 4.32E+00 9.38E-04 1.81E+06 3.46E+02 1.92E-02
NY-23 Enfield & Kattel Form - Sonyea Group 3.79 1.21E+08 N/A N/A 1.00E+04 1.34E+00 1.34E-02 3.49E+05 N/A N/A 8.82E+06 N/A N/A
NY-7 Genesee Form. (Renwick Shale) 3.51 1.50E+08 7.70E+02 5.14E-04 1.49E+04 9.31E-01 6.25E-03 4.39E+05 1.63E+01 3.72E-03 2.35E+06 1.08E+04 4.59E-01
NY-8 Genesee Form. (Renwick Shale) 8.64 1.85E+08 1.30E+03 7.04E-04 1.14E+04 7.72E-01 6.77E-03 5.60E+05 1.44E+01 2.57E-03 6.60E+06 1.23E+04 1.86E-01
NY-19 Genesee Form. 9.75 1.89E+08 1.07E+03 5.63E-04 1.44E+04 2.11E+00 1.47E-02 5.60E+05 4.77E+00 8.52E-04 5.36E+06 1.24E+04 2.31E-01
NY-2 Marcellus Form. (Chittengo) 9.30 1.79E+08 2.49E+02 1.39E-04 9.80E+03 1.20E-02 1.22E-04 4.87E+06 1.89E+02 3.88E-03 7.38E+06 4.77E+04 6.47E-01
NY-5 Marcellus Form. (Chittengo) 6.19 1.47E+06 4.91E+02 3.34E-02 0.00E+00 0.00E+00 N/A 3.15E+03 2.96E-01 9.39E-03 3.77E+08 2.98E+04 7.90E-03
NY-4 Marcellus Form. (Solsville Shale) 9.35 1.68E+08 4.55E+02 2.70E-04 7.60E+03 8.22E-01 1.08E-02 4.36E+05 6.27E+00 1.44E-03 3.33E+06 6.93E+03 2.08E-01
NY-3 Marcellus Form.(Cardiff) 11.25 1.75E+08 5.00E+02 2.87E-04 7.30E+03 1.01E+00 1.38E-02 5.18E+05 2.47E+01 4.78E-03 7.59E+06 1.74E+04 2.29E-01
NY-1  Marcellus Form. (Unions Springs Shale) 2.10 4.21E+07 2.16E+02 5.14E-04 2.50E+03 3.80E-02 1.52E-03 1.27E+05 2.30E+01 1.81E-02 2.46E+08 6.19E+04 2.52E-02
PA-4 Susquehanna Group (Lock Haven Form.) 6.60 7.08E+07 6.48E+02 9.15E-04 3.70E+03 6.33E-01 1.71E-02 1.55E+05 6.29E-01 4.05E-04 7.11E+07 2.04E+04 2.87E-02
PA-5 Susquehanna Group (Lock Haven Form.) 8.71 1.23E+08 1.86E+02 1.51E-04 2.30E+03 4.39E-01 1.91E-02 3.05E+05 0.00E+00 0.00E+00 1.10E+06 7.41E+01 6.71E-03

PA-10 Susquehanna Group (Lock Haven Form.) 6.80 1.18E+08 1.84E+02 1.57E-04 4.90E+03 8.45E-01 1.72E-02 4.10E+05 7.64E+00 1.86E-03 2.01E+06 1.32E+02 6.53E-03
PA-23 Susquehanna Group (Lock Haven Form.) 7.50 1.17E+08 1.50E+02 1.27E-04 5.30E+03 4.41E-01 8.32E-03 3.29E+05 6.71E+00 2.04E-03 1.58E+06 1.21E+03 7.64E-02
PA-27 Susquehanna Group (Lock Haven Form.) 8.24 1.17E+08 3.84E+01 3.29E-05 3.30E+03 3.51E-01 1.06E-02 3.10E+05 1.35E+00 4.36E-04 1.40E+06 8.49E+02 6.06E-02
PA-28 Susquehanna Group (Lock Haven Form.) 9.44 1.78E+08 3.58E+02 2.01E-04 4.61E+04 6.65E+00 1.44E-02 5.22E+05 3.16E+00 6.05E-04 2.18E+06 2.69E+03 1.24E-01
PA-8  Susquehanna Group (Trimmer's Rock Form) 4.48 1.53E+08 1.00E+01 6.54E-06 4.50E+03 9.30E-02 2.07E-03 8.52E+05 3.45E+01 4.05E-03 1.80E+06 6.76E+03 3.75E-01
PA-25  Susquehanna Group (Trimmer's Rock Form) 7.71 1.14E+08 5.89E+02 5.18E-04 5.70E+03 1.38E+00 2.42E-02 3.06E+05 2.25E+00 7.35E-04 8.70E+06 2.05E+04 2.36E-01
NY-6 Hamilton Group (Moscow Formation) 4.00 1.82E+08 1.01E+03 5.54E-04 1.02E+04 1.51E+00 1.48E-02 4.89E+05 6.33E+00 1.30E-03 7.07E+06 1.39E+04 1.96E-01
NY-13 Hamilton Group (Upper Skaneateles Form.) 17.20 1.71E+08 1.06E+03 6.20E-04 0.00E+00 0.00E+00 0.00E+00 3.64E+06 1.41E+02 3.87E-03 1.05E+06 9.91E+03 9.47E-01
NY-15 Hamilton Group (Upper Skaneateles Form.) 8.70 1.71E+08 6.57E+02 3.83E-04 8.70E+03 1.02E+00 1.17E-02 4.85E+05 1.31E+01 2.70E-03 1.50E+07 2.44E+04 1.63E-01
NY-21 Hamilton Group (Upper Skaneateles Form.) 7.86 1.16E+08 7.42E+02 6.38E-04 5.50E+03 7.23E-01 1.31E-02 2.91E+05 7.88E+00 2.70E-03 2.48E+07 2.40E+04 9.66E-02
NY-14 Chrysler Limestone - Helderbeg Group 12.97 1.05E+08 1.89E+02 1.80E-04 4.70E+03 1.87E-01 3.98E-03 2.99E+05 1.68E+01 5.60E-03 7.93E+07 1.44E+05 1.82E-01

SWDR =  EPA Secondary Drinking Water Regulation
SMCL= EPA Secondary Max Contamination Limit
MCL= EPA Max Contamination Limit

Total CEC       
(meq/100 g)

FormationSample ID

N/A = No leaching data available

Appendix 2 - Leaching Results



Total Leached % Mobilized Total Leached % Mobilized Total Leached % Mobilized Total Leached % Mobilized
MCL 100 ppb MCL 1,300 ppb No MCL No MCL

No SMCL SDWR 1,000 ppb SMCL 300 ppb No SMCL
 µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L
Cr Cr Cr % Cu Cu Cu % Fe Fe Fe % K K K %

PA-14 Pottsville Fm (overlies Mauch Chunk) 8.62 1.80E+04 1.90E-01 1.06E-03 2.10E+03 5.13E-01 2.44E-02 4.45E+06 6.50E+00 1.46E-04 3.46E+06 8.40E+03 2.43E-01
PA-20 Mauch Chunk Formation 6.84 1.28E+04 3.33E-01 2.60E-03 0.00E+00 0.00E+00 0.00E+00 1.86E+06 3.59E+01 1.93E-03 4.12E+06 1.90E+04 4.60E-01
PA-21 Burgoon Sandstone 6.67 1.89E+04 1.97E-01 1.04E-03 2.00E+03 1.89E+00 9.45E-02 6.98E+06 7.21E+00 1.03E-04 6.17E+06 1.26E+04 2.04E-01
PA-6 Burgoon Sandstone 7.65 1.96E+04 5.70E-02 2.91E-04 1.80E+03 0.00E+00 0.00E+00 2.97E+07 0.00E+00 0.00E+00 2.38E+06 7.06E+03 2.96E-01

PA-19 Huntley Mountain Formation 19.04 8.99E+04 5.80E-02 6.45E-05 1.52E+04 0.00E+00 0.00E+00 6.34E+07 1.21E+02 1.91E-04 1.73E+07 1.31E+04 7.59E-02
PA-26 Huntley Mountain Formation 9.02 5.25E+04 7.60E-02 1.45E-04 3.85E+04 0.00E+00 0.00E+00 3.72E+07 6.57E+00 1.77E-05 7.47E+06 2.89E+03 3.87E-02
PA-1 Catskill Formation 9.51 8.47E+04 2.70E-02 3.19E-05 7.90E+03 3.27E-01 4.14E-03 5.44E+07 1.43E+01 2.63E-05 1.37E+07 8.30E+03 6.06E-02
PA-2 Catskill Formation 4.21 2.44E+04 1.65E-01 6.76E-04 6.30E+03 3.18E-01 5.05E-03 1.61E+07 4.95E+00 3.07E-05 3.60E+06 7.86E+03 2.18E-01
PA-3 Catskill Formation 23.90 7.98E+04 5.40E-02 6.77E-05 3.80E+03 1.60E-02 4.21E-04 5.38E+07 3.90E+01 7.25E-05 1.43E+07 9.10E+03 6.38E-02
PA-7 Catskill Formation 3.61 5.33E+04 1.20E-01 2.25E-04 7.80E+03 1.02E+00 1.31E-02 4.40E+07 8.02E+01 1.82E-04 6.75E+06 8.24E+03 1.22E-01
PA-9 Catskill Formation 9.55 4.20E+04 7.70E-02 1.83E-04 7.40E+03 2.68E-01 3.62E-03 2.26E+07 7.32E+01 3.24E-04 8.36E+06 8.05E+03 9.64E-02
PA-11 Catskill Formation 9.48 9.51E+04 5.60E-02 5.89E-05 4.40E+03 1.62E+00 3.69E-02 5.91E+07 1.62E+02 2.74E-04 1.68E+07 9.10E+03 5.42E-02
PA-12 Catskill Formation 8.58 8.33E+04 1.05E-01 1.26E-04 3.90E+03 2.86E-01 7.33E-03 5.85E+07 1.39E+02 2.38E-04 1.57E+07 1.63E+04 1.04E-01
PA-13 Catskill Formation 8.10 5.23E+04 1.70E-02 3.25E-05 5.30E+03 8.60E+00 1.62E-01 4.14E+07 0.00E+00 0.00E+00 8.72E+06 2.43E+03 2.79E-02
PA-16 Catskill Formation 8.68 2.81E+04 0.00E+00 0.00E+00 1.04E+04 0.00E+00 0.00E+00 2.11E+07 1.91E+01 9.02E-05 3.94E+06 9.65E+03 2.45E-01
PA-17 Catskill Formation 4.29 3.23E+04 1.84E-01 5.70E-04 1.91E+04 2.05E+00 1.07E-02 2.02E+07 3.19E+01 1.58E-04 4.68E+06 1.21E+04 2.58E-01
PA-18 Catskill Formation 9.16 8.03E+04 7.70E-02 9.59E-05 2.32E+04 8.83E+00 3.80E-02 4.77E+07 7.59E+00 1.59E-05 1.06E+07 7.44E+03 7.04E-02
PA-24 Catskill Formation 11.20 1.10E+05 2.70E-02 2.46E-05 1.13E+04 0.00E+00 0.00E+00 5.98E+07 3.13E+01 5.25E-05 2.07E+07 1.50E+04 7.23E-02
PA-29 Catskill Formation 8.73 8.52E+04 1.47E-01 1.73E-04 1.60E+04 1.04E+00 6.51E-03 5.69E+07 3.28E+02 5.76E-04 1.38E+07 9.47E+03 6.84E-02
PA-30 Catskill Formation 8.67 3.67E+04 8.40E-02 2.29E-04 5.00E+03 3.93E-01 7.86E-03 2.80E+07 2.20E+01 7.87E-05 5.50E+06 5.87E+03 1.07E-01
NY-10  West Falls Group (Dunn Hill Shale) 8.86 6.52E+04 9.90E-02 1.52E-04 1.53E+04 N/A N/A 5.44E+07 2.08E+01 3.83E-05 8.95E+06 1.22E+04 1.36E-01
NY-16  West Falls Group (Upper Walton) 8.57 7.63E+04 1.89E-01 2.48E-04 2.64E+04 3.36E-01 1.27E-03 4.74E+07 1.13E+02 2.39E-04 1.12E+07 2.52E+03 2.24E-02
NY-18  West Falls Group (Upper Walton) 8.97 8.37E+04 0.00E+00 0.00E+00 2.90E+03 4.33E+00 1.49E-01 4.77E+07 2.56E+01 5.37E-05 1.26E+07 1.40E+04 1.11E-01
NY-24  West Falls Group (Upper Walton) 8.18 5.52E+04 1.50E-02 2.72E-05 4.20E+03 2.89E-01 6.88E-03 4.32E+07 4.74E+00 1.10E-05 7.45E+06 5.73E+03 7.69E-02
NY-17 West Falls Group (Gardeau Fm) 11.00 9.71E+04 8.30E-02 8.55E-05 2.30E+04 1.10E+00 4.77E-03 6.14E+07 7.80E+00 1.27E-05 1.71E+07 5.94E+03 3.47E-02
NY-9 West Falls Group (Roricks Glen Shale) 8.49 6.68E+04 0.00E+00 0.00E+00 7.27E+04 N/A N/A 5.25E+07 4.55E+00 8.65E-06 9.76E+06 8.31E+03 8.52E-02
NY-12 Enfield & Kattel Form - Sonyea Group 9.38 6.17E+04 4.60E-02 7.46E-05 5.25E+04 6.94E-01 1.32E-03 3.67E+07 1.88E+01 5.12E-05 8.05E+06 1.21E+04 1.50E-01
NY-20 Enfield & Kattel Form - Sonyea Group 8.72 8.37E+04 2.53E-01 3.02E-04 4.00E+03 3.63E-01 9.08E-03 4.46E+07 3.03E+02 6.80E-04 1.23E+07 1.98E+04 1.60E-01
NY-23 Enfield & Kattel Form - Sonyea Group 3.79 6.36E+04 5.50E-02 8.65E-05 1.20E+04 1.95E-01 1.63E-03 3.98E+07 N/A N/A 7.79E+06 N/A N/A
NY-7 Genesee Form. (Renwick Shale) 3.51 7.86E+04 5.40E-02 6.87E-05 5.70E+03 N/A N/A 4.64E+07 6.13E+01 1.32E-04 1.06E+07 1.29E+04 1.22E-01
NY-8 Genesee Form. (Renwick Shale) 8.64 9.76E+04 1.35E-01 1.38E-04 2.33E+04 N/A N/A 4.85E+07 6.70E+01 1.38E-04 1.40E+07 1.35E+04 9.66E-02
NY-19 Genesee Form. 9.75 9.46E+04 8.10E-02 8.56E-05 2.74E+04 5.94E-01 2.17E-03 5.33E+07 4.81E+01 9.03E-05 1.40E+07 1.37E+04 9.75E-02
NY-2 Marcellus Form. (Chittengo) 9.30 1.05E+05 3.00E-03 2.87E-06 1.22E+04 1.80E-02 1.48E-04 5.61E+07 0.00E+00 0.00E+00 1.50E+07 1.93E+04 1.28E-01
NY-5 Marcellus Form. (Chittengo) 6.19 4.67E+03 1.37E-01 2.93E-03 6.54E+03 N/A N/A 1.25E+06 2.09E+00 1.67E-04 2.46E+05 2.78E+03 1.13E+00
NY-4 Marcellus Form. (Solsville Shale) 9.35 9.76E+04 1.02E-01 1.05E-04 1.58E+04 N/A N/A 4.65E+07 1.62E+01 3.48E-05 1.26E+07 1.43E+04 1.13E-01
NY-3 Marcellus Form.(Cardiff) 11.25 1.05E+05 1.80E-01 1.71E-04 1.38E+04 4.65E-01 3.37E-03 4.56E+07 4.05E+00 8.88E-06 1.44E+07 1.76E+04 1.22E-01
NY-1  Marcellus Form. (Unions Springs Shale) 2.10 4.47E+04 1.00E-02 2.24E-05 1.55E+05 3.00E-03 1.94E-06 2.42E+07 4.92E-01 2.03E-06 5.27E+06 8.16E+03 1.55E-01
PA-4 Susquehanna Group (Lock Haven Form.) 6.60 2.29E+04 1.05E-01 4.59E-04 2.80E+03 6.59E-01 2.35E-02 4.06E+07 1.01E+01 2.50E-05 5.17E+06 1.20E+04 2.33E-01
PA-5 Susquehanna Group (Lock Haven Form.) 8.71 5.17E+04 2.09E-01 4.04E-04 2.80E+03 1.50E+00 5.34E-02 4.88E+07 6.26E+01 1.28E-04 7.30E+06 7.90E+03 1.08E-01

PA-10 Susquehanna Group (Lock Haven Form.) 6.80 5.22E+04 9.50E-02 1.82E-04 3.25E+04 1.17E-01 3.60E-04 3.58E+07 4.11E+01 1.15E-04 7.88E+06 1.15E+04 1.46E-01
PA-23 Susquehanna Group (Lock Haven Form.) 7.50 5.01E+04 6.00E-02 1.20E-04 3.00E+03 0.00E+00 0.00E+00 4.36E+07 3.86E+01 8.85E-05 7.39E+06 9.93E+03 1.34E-01
PA-27 Susquehanna Group (Lock Haven Form.) 8.24 5.42E+04 3.70E-02 6.83E-05 2.80E+03 0.00E+00 0.00E+00 4.35E+07 6.30E+01 1.45E-04 7.15E+06 5.92E+03 8.27E-02
PA-28 Susquehanna Group (Lock Haven Form.) 9.44 8.58E+04 1.59E-01 1.85E-04 9.50E+03 3.97E-01 4.18E-03 5.18E+07 4.99E+01 9.62E-05 1.37E+07 1.30E+04 9.55E-02
PA-8  Susquehanna Group (Trimmer's Rock Form) 4.48 7.34E+04 5.30E-02 7.22E-05 3.30E+03 0.00E+00 0.00E+00 6.34E+07 3.17E+01 5.00E-05 1.21E+07 1.46E+03 1.21E-02

PA-25  Susquehanna Group (Trimmer's Rock Form) 7.71 5.83E+04 5.50E-02 9.43E-05 2.12E+04 7.02E+00 3.31E-02 3.84E+07 1.38E+01 3.60E-05 7.31E+06 1.29E+04 1.77E-01
NY-6 Hamilton Group (Moscow Formation) 4.00 1.05E+05 1.60E-02 1.53E-05 2.33E+04 N/A N/A 5.11E+07 1.96E+01 3.85E-05 1.38E+07 1.45E+04 1.05E-01

NY-13 Hamilton Group (Upper Skaneateles Form.) 17.20 9.57E+04 1.22E-01 1.27E-04 2.80E+04 3.37E+00 1.20E-02 3.95E+07 4.01E+02 1.02E-03 1.57E+07 3.97E+04 2.53E-01
NY-15 Hamilton Group (Upper Skaneateles Form.) 8.70 9.96E+04 8.80E-02 8.84E-05 2.82E+04 1.12E+00 3.95E-03 4.33E+07 1.04E+01 2.39E-05 1.37E+07 1.31E+04 9.56E-02
NY-21 Hamilton Group (Upper Skaneateles Form.) 7.86 7.37E+04 9.20E-02 1.25E-04 1.21E+04 1.04E+01 8.58E-02 3.29E+07 8.09E+00 2.46E-05 8.53E+06 1.44E+04 1.69E-01
NY-14 Chrysler Limestone - Helderbeg Group 12.97 6.52E+04 1.10E-01 1.69E-04 1.34E+04 4.34E-01 3.24E-03 2.88E+07 7.02E+00 2.44E-05 1.29E+07 2.75E+04 2.14E-01

SWDR =  EPA Secondary Drinking Water Regulation
SMCL= EPA Secondary Max Contamination Limit
MCL= EPA Max Contamination Limit

Total CEC       
(meq/100 g)

FormationSample ID

N/A = No leaching data available

Appendix 2 - Leaching Results



Total Leached % Mobilized Total Leached % Mobilized Total Leached % Mobilized Total Leached % Mobilized Total Leached % Mobilized
No MCL No MCL No MCL No MCL MCLG 0 ppb

No SMCL SDWR 50 ppb SDWR 20,000 ppb SDWR 100 ppb Action Lvl. 15 ppb
 µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L
Mg Mg Mg % Mn Mn Mn % Na Na Na % Ni Ni Ni % Pb Pb Pb %

PA-14 Pottsville Fm (overlies Mauch Chunk) 8.62 1.21E+06 3.29E+02 2.72E-02 3.56E+03 1.09E+01 3.05E-01 1.19E+04 1.55E+03 1.30E+01 4.76E+03 8.36E+00 1.76E-01 1.10E+04 6.98E-01 6.35E-03
PA-20 Mauch Chunk Formation 6.84 5.20E+05 5.24E+03 1.01E+00 2.56E+03 8.90E+02 3.48E+01 3.68E+05 4.41E+04 1.20E+01 8.33E+03 3.65E+01 4.38E-01 1.49E+04 2.97E-01 1.99E-03
PA-21 Burgoon Sandstone 6.67 1.66E+06 4.20E+01 2.52E-03 5.08E+03 2.43E+00 4.77E-02 8.29E+04 6.45E+02 7.79E-01 5.90E+03 1.62E+00 2.75E-02 1.48E+04 7.39E+00 4.99E-02
PA-6 Burgoon Sandstone 7.65 2.10E+06 1.46E+03 6.98E-02 1.69E+05 3.26E+02 1.93E-01 3.79E+04 8.06E+02 2.12E+00 1.21E+04 5.62E+00 4.64E-02 3.50E+03 3.45E-01 9.86E-03

PA-19 Huntley Mountain Formation 19.04 1.46E+07 1.17E+03 7.98E-03 9.56E+04 7.07E+00 7.40E-03 1.58E+06 1.76E+03 1.11E-01 5.00E+04 1.52E-01 3.04E-04 1.81E+04 3.67E-01 2.03E-03
PA-26 Huntley Mountain Formation 9.02 3.46E+06 1.05E+03 3.03E-02 1.02E+04 1.26E+01 1.23E-01 1.67E+05 7.11E+02 4.25E-01 2.42E+04 1.07E+00 4.43E-03 5.10E+03 2.09E-01 4.10E-03
PA-1 Catskill Formation 9.51 1.15E+07 2.51E+02 2.17E-03 2.63E+04 2.35E+00 8.93E-03 2.59E+06 2.11E+03 8.16E-02 4.38E+04 1.70E-01 3.88E-04 1.57E+04 8.77E-01 5.59E-03
PA-2 Catskill Formation 4.21 3.49E+06 9.31E+02 2.67E-02 4.22E+05 1.56E+01 3.69E-03 8.86E+05 1.16E+03 1.31E-01 1.38E+04 9.90E-02 7.17E-04 1.23E+04 6.15E-01 5.00E-03
PA-3 Catskill Formation 23.90 1.00E+07 1.23E+02 1.23E-03 2.64E+04 2.30E+00 8.69E-03 2.11E+06 1.69E+03 8.03E-02 4.02E+04 1.41E-01 3.51E-04 1.13E+04 4.75E-01 4.20E-03
PA-7 Catskill Formation 3.61 9.42E+06 9.77E+02 1.04E-02 2.78E+04 1.13E+01 4.08E-02 3.42E+06 3.16E+03 9.22E-02 3.42E+04 8.64E-01 2.53E-03 1.28E+04 4.84E-01 3.78E-03
PA-9 Catskill Formation 9.55 4.88E+06 6.55E+02 1.34E-02 1.84E+04 2.49E+01 1.35E-01 3.85E+06 2.77E+03 7.21E-02 2.03E+04 3.09E+00 1.52E-02 8.50E+03 1.22E-01 1.44E-03

PA-11 Catskill Formation 9.48 1.29E+07 5.80E+01 4.48E-04 2.68E+04 8.22E-01 3.07E-03 2.03E+06 1.35E+03 6.65E-02 4.69E+04 2.31E-01 4.93E-04 5.70E+03 2.12E+00 3.73E-02
PA-12 Catskill Formation 8.58 1.16E+07 1.09E+03 9.43E-03 9.63E+04 1.56E+01 1.62E-02 2.02E+06 1.56E+03 7.71E-02 4.19E+04 1.37E-01 3.27E-04 6.70E+03 6.66E-01 9.94E-03
PA-13 Catskill Formation 8.10 7.57E+06 2.55E+03 3.37E-02 2.04E+04 2.65E+01 1.30E-01 3.23E+06 2.04E+03 6.32E-02 3.11E+04 8.31E-01 2.67E-03 5.10E+03 1.02E-01 2.00E-03
PA-16 Catskill Formation 8.68 3.92E+06 1.69E+03 4.31E-02 5.22E+04 1.04E+02 1.99E-01 2.34E+06 2.27E+03 9.71E-02 1.29E+04 4.16E-01 3.22E-03 5.90E+03 1.33E-01 2.25E-03
PA-17 Catskill Formation 4.29 4.71E+06 1.34E+03 2.85E-02 1.74E+05 2.02E+01 1.16E-02 4.11E+06 3.58E+03 8.71E-02 1.87E+04 1.75E-01 9.36E-04 1.33E+04 4.90E+00 3.68E-02
PA-18 Catskill Formation 9.16 1.13E+07 7.31E+02 6.48E-03 5.23E+04 1.29E+01 2.46E-02 2.52E+06 3.35E+03 1.33E-01 4.32E+04 2.34E-01 5.42E-04 2.18E+04 1.18E-01 5.41E-04
PA-24 Catskill Formation 11.20 1.49E+07 4.65E+02 3.11E-03 2.66E+04 2.23E+00 8.39E-03 1.86E+06 1.64E+03 8.77E-02 5.12E+04 9.90E-02 1.93E-04 1.11E+04 8.40E-02 7.57E-04
PA-29 Catskill Formation 8.73 1.33E+07 2.51E+02 1.89E-03 2.68E+04 1.08E+00 4.05E-03 2.70E+06 1.87E+03 6.93E-02 4.33E+04 2.27E-01 5.24E-04 1.96E+04 5.09E+00 2.60E-02
PA-30 Catskill Formation 8.67 5.46E+06 9.40E+02 1.72E-02 2.83E+04 3.32E+01 1.17E-01 3.49E+06 2.85E+03 8.15E-02 2.10E+04 8.34E-01 3.97E-03 6.70E+03 1.46E+00 2.17E-02
NY-10  West Falls Group (Dunn Hill Shale) 8.86 8.92E+06 8.44E+02 9.46E-03 4.67E+04 3.95E+01 8.44E-02 3.15E+06 2.56E+03 8.13E-02 3.87E+04 2.09E-01 5.40E-04 5.60E+03 1.17E-01 2.09E-03
NY-16  West Falls Group (Upper Walton) 8.57 8.17E+06 2.54E+03 3.10E-02 2.73E+04 2.79E+01 1.02E-01 2.65E+06 1.51E+03 5.69E-02 3.66E+04 2.29E-01 6.26E-04 5.32E+04 1.72E-01 3.23E-04
NY-18  West Falls Group (Upper Walton) 8.97 1.08E+07 2.57E+03 2.39E-02 4.73E+04 3.76E+01 7.96E-02 3.07E+06 1.97E+03 6.40E-02 4.19E+04 1.30E-01 3.10E-04 9.40E+03 1.10E-01 1.17E-03
NY-24  West Falls Group (Upper Walton) 8.18 7.26E+06 7.57E+02 1.04E-02 3.78E+04 8.53E+00 2.26E-02 3.71E+06 2.37E+03 6.39E-02 3.29E+04 2.78E-01 8.45E-04 7.20E+03 2.65E-01 3.68E-03
NY-17 West Falls Group (Gardeau Fm) 11.00 1.05E+07 6.60E+02 6.31E-03 9.27E+04 1.01E+01 1.09E-02 1.79E+06 1.53E+03 8.55E-02 4.85E+04 1.20E-01 2.47E-04 6.71E+04 1.25E+00 1.86E-03
NY-9 West Falls Group (Roricks Glen Shale) 8.49 9.21E+06 4.18E+02 4.53E-03 2.08E+04 1.55E+00 7.44E-03 3.28E+06 2.20E+03 6.71E-02 4.01E+04 1.56E-01 3.89E-04 1.27E+04 6.40E-02 5.04E-04
NY-12 Enfield & Kattel Form - Sonyea Group 9.38 8.48E+06 1.95E+03 2.30E-02 4.52E+04 1.36E+01 3.01E-02 3.41E+06 2.70E+03 7.91E-02 3.35E+04 1.26E-01 3.76E-04 1.31E+04 7.50E-02 5.73E-04
NY-20 Enfield & Kattel Form - Sonyea Group 8.72 9.61E+06 2.39E+02 2.49E-03 3.02E+04 3.73E+00 1.23E-02 2.90E+06 4.10E+03 1.41E-01 4.22E+04 3.63E-01 8.60E-04 2.91E+04 6.05E-01 2.08E-03
NY-23 Enfield & Kattel Form - Sonyea Group 3.79 7.70E+06 N/A N/A 3.62E+04 N/A N/A 3.43E+06 N/A N/A 3.15E+04 1.68E-01 5.33E-04 1.12E+04 7.40E-02 6.61E-04
NY-7 Genesee Form. (Renwick Shale) 3.51 1.02E+07 2.64E+03 2.58E-02 2.65E+04 1.25E+01 4.71E-02 2.36E+06 2.34E+03 9.92E-02 3.78E+04 1.57E-01 4.15E-04 9.20E+03 6.92E-01 7.52E-03
NY-8 Genesee Form. (Renwick Shale) 8.64 1.25E+07 1.88E+03 1.50E-02 4.08E+04 6.85E+00 1.68E-02 2.24E+06 2.98E+03 1.33E-01 4.67E+04 1.40E-01 3.00E-04 1.69E+04 1.33E+00 7.84E-03
NY-19 Genesee Form. 9.75 1.24E+07 2.19E+03 1.76E-02 4.71E+04 5.47E+00 1.16E-02 2.08E+06 3.44E+03 1.66E-01 4.89E+04 1.33E-01 2.72E-04 1.76E+04 5.29E-01 3.01E-03
NY-2 Marcellus Form. (Chittengo) 9.30 1.11E+07 9.54E+03 8.59E-02 2.30E+04 3.27E+01 1.42E-01 5.39E+05 1.85E+03 3.44E-01 2.14E+04 9.00E-03 4.21E-05 3.22E+04 2.00E-03 6.21E-06
NY-5 Marcellus Form. (Chittengo) 6.19 5.14E+06 1.97E+03 3.84E-02 6.11E+03 2.95E-01 4.84E-03 7.33E+04 1.90E+03 2.60E+00 4.32E+03 1.72E-01 3.98E-03 1.28E+03 3.00E-01 2.34E-02
NY-4 Marcellus Form. (Solsville Shale) 9.35 1.16E+07 1.91E+03 1.64E-02 2.28E+04 7.05E+00 3.10E-02 1.98E+06 1.92E+03 9.67E-02 5.14E+04 1.25E-01 2.43E-04 1.22E+04 2.29E+00 1.88E-02
NY-3 Marcellus Form.(Cardiff) 11.25 1.27E+07 3.55E+03 2.80E-02 2.96E+04 1.07E+01 3.60E-02 9.66E+05 1.59E+03 1.64E-01 3.34E+04 1.53E-01 4.58E-04 3.32E+04 7.92E-01 2.39E-03
NY-1  Marcellus Form. (Unions Springs Shale) 2.10 6.48E+06 3.12E+03 4.81E-02 1.07E+04 3.01E+00 2.82E-02 3.00E+05 2.28E+03 7.61E-01 1.21E+05 4.40E-02 3.64E-05 1.90E+03 1.00E-02 5.26E-04
PA-4 Susquehanna Group (Lock Haven Form.) 6.60 2.60E+07 7.46E+03 2.87E-02 5.65E+05 5.12E+01 9.05E-03 2.81E+06 2.59E+03 9.22E-02 1.47E+04 1.55E-01 1.05E-03 4.20E+03 1.87E+00 4.44E-02
PA-5 Susquehanna Group (Lock Haven Form.) 8.71 7.85E+06 1.20E+02 1.52E-03 1.96E+04 1.03E+00 5.26E-03 3.53E+06 2.76E+03 7.81E-02 3.29E+04 2.28E-01 6.93E-04 8.20E+03 2.29E+00 2.80E-02

PA-10 Susquehanna Group (Lock Haven Form.) 6.80 7.53E+06 1.54E+02 2.05E-03 1.92E+04 1.78E+00 9.25E-03 3.56E+06 2.55E+03 7.18E-02 2.76E+04 5.17E-01 1.87E-03 9.50E+03 8.10E-02 8.53E-04
PA-23 Susquehanna Group (Lock Haven Form.) 7.50 6.75E+06 4.46E+02 6.61E-03 1.94E+04 2.44E+00 1.26E-02 3.79E+06 3.02E+03 7.97E-02 3.18E+04 1.20E-01 3.77E-04 4.10E+03 4.40E-02 1.07E-03
PA-27 Susquehanna Group (Lock Haven Form.) 8.24 6.61E+06 4.38E+02 6.63E-03 2.37E+04 5.95E+00 2.51E-02 3.23E+06 2.70E+03 8.38E-02 3.57E+04 2.75E-01 7.70E-04 7.20E+03 3.24E-01 4.50E-03
PA-28 Susquehanna Group (Lock Haven Form.) 9.44 1.08E+07 7.31E+02 6.77E-03 2.65E+04 2.09E+00 7.91E-03 2.68E+06 2.01E+03 7.50E-02 4.16E+04 1.37E-01 3.29E-04 1.22E+04 1.29E-01 1.06E-03
PA-8  Susquehanna Group (Trimmer's Rock Form) 4.48 6.00E+06 1.48E+03 2.47E-02 8.22E+03 2.17E+00 2.64E-02 1.53E+06 1.55E+03 1.01E-01 3.47E+04 1.87E-01 5.39E-04 6.80E+03 4.62E-01 6.79E-03

PA-25  Susquehanna Group (Trimmer's Rock Form) 7.71 9.07E+06 5.10E+03 5.62E-02 5.61E+04 9.29E+01 1.66E-01 3.06E+06 2.96E+03 9.67E-02 3.47E+04 1.91E-01 5.50E-04 9.80E+03 9.00E-02 9.18E-04
NY-6 Hamilton Group (Moscow Formation) 4.00 1.30E+07 1.94E+03 1.49E-02 4.91E+04 1.07E+01 2.19E-02 2.15E+06 1.67E+03 7.75E-02 6.22E+04 1.42E-01 2.28E-04 1.24E+04 3.22E-01 2.60E-03
NY-13 Hamilton Group (Upper Skaneateles Form.) 17.20 8.51E+06 1.34E+04 1.57E-01 8.27E+03 1.86E+02 2.25E+00 5.16E+05 3.26E+03 6.32E-01 2.56E+04 4.06E+01 1.59E-01 1.35E+04 2.04E-01 1.51E-03
NY-15 Hamilton Group (Upper Skaneateles Form.) 8.70 1.12E+07 2.14E+03 1.91E-02 3.29E+04 8.22E+00 2.50E-02 1.16E+06 1.53E+03 1.32E-01 4.84E+04 1.29E-01 2.67E-04 7.20E+03 1.38E-01 1.92E-03
NY-21 Hamilton Group (Upper Skaneateles Form.) 7.86 8.52E+06 2.71E+03 3.19E-02 4.72E+04 1.31E+01 2.77E-02 1.80E+06 2.13E+03 1.18E-01 3.51E+04 1.40E-01 3.99E-04 5.10E+03 1.21E-01 2.37E-03
NY-14 Chrysler Limestone - Helderbeg Group 12.97 5.75E+07 1.65E+04 2.86E-02 2.63E+04 3.22E+00 1.22E-02 1.19E+06 2.10E+03 1.76E-01 3.24E+04 3.78E-01 1.17E-03 7.30E+03 4.87E-01 6.67E-03

SWDR =  EPA Secondary Drinking Water Regulation
SMCL= EPA Secondary Max Contamination Limit
MCL= EPA Max Contamination Limit

Total CEC      
(meq/100 g)FormationSample ID

N/A = No leaching data available

Appendix 2 - Leaching Results



Total Leached % Mobilized Total Leached % Mobilized Total Leached % Mobilized Total Leached % Mobilized
No MCL No MCL MCL 30 ppb No MCL

No SMCL SDWR 4,000 ppb SDWR 0 ppb SDWR 5,000 ppb
 µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L

Si Si Si % Sr Sr Sr % U U U % Zn Zn Zn %
PA-14 Pottsville Fm (overlies Mauch Chunk) 8.62 4.33E+08 2.19E+03 5.06E-04 2.08E+04 4.06E+00 1.95E-02 0.00E+00 0.00E+00 0.00E+00 8.67E+04 6.53E+00 7.53E-03
PA-20 Mauch Chunk Formation 6.84 4.37E+08 2.98E+03 6.81E-04 1.76E+04 4.23E+01 2.41E-01 1.20E+03 3.01E-01 2.51E-02 5.70E+03 9.21E+01 1.62E+00
PA-21 Burgoon Sandstone 6.67 4.24E+08 2.50E+03 5.91E-04 2.33E+04 4.32E+00 1.86E-02 1.80E+03 1.20E-02 6.67E-04 2.54E+04 7.88E-01 3.10E-03
PA-6 Burgoon Sandstone 7.65 4.10E+08 2.12E+03 5.18E-04 3.44E+04 9.34E+00 2.71E-02 7.00E+02 1.00E-03 1.43E-04 4.10E+04 5.19E-01 1.27E-03

PA-19 Huntley Mountain Formation 19.04 2.39E+08 3.64E+03 1.52E-03 1.22E+05 1.62E+02 1.33E-01 1.80E+03 6.90E-02 3.83E-03 1.21E+05 1.13E+00 9.35E-04
PA-26 Huntley Mountain Formation 9.02 3.68E+08 3.08E+03 8.38E-04 2.98E+04 8.83E+00 2.96E-02 3.70E+03 0.00E+00 0.00E+00 7.06E+04 2.90E-01 4.11E-04
PA-1 Catskill Formation 9.51 2.97E+08 3.76E+03 1.27E-03 8.45E+04 4.40E+00 5.21E-03 2.10E+03 4.00E-03 1.90E-04 1.05E+05 2.57E+00 2.46E-03
PA-2 Catskill Formation 4.21 1.04E+08 1.52E+03 1.47E-03 1.60E+05 6.01E+01 3.76E-02 1.60E+03 8.70E-02 5.44E-03 2.58E+04 4.74E-01 1.84E-03
PA-3 Catskill Formation 23.90 3.02E+08 4.17E+03 1.38E-03 8.12E+04 1.77E+00 2.18E-03 2.20E+03 8.00E-03 3.64E-04 8.23E+04 1.49E+00 1.81E-03
PA-7 Catskill Formation 3.61 3.41E+08 2.96E+03 8.68E-04 4.68E+04 6.50E+00 1.39E-02 3.20E+03 3.80E-02 1.19E-03 8.19E+04 8.23E+00 1.01E-02
PA-9 Catskill Formation 9.55 3.68E+08 2.61E+03 7.09E-04 5.23E+04 7.34E+00 1.40E-02 5.30E+03 2.20E-02 4.15E-04 4.70E+04 0.00E+00 0.00E+00

PA-11 Catskill Formation 9.48 2.71E+08 3.40E+03 1.26E-03 8.31E+04 9.66E-01 1.16E-03 3.60E+03 3.00E-03 8.33E-05 1.15E+05 2.79E+00 2.43E-03
PA-12 Catskill Formation 8.58 2.71E+08 2.76E+03 1.02E-03 9.57E+04 2.14E+01 2.23E-02 2.50E+03 1.46E-01 5.84E-03 9.00E+04 9.95E-01 1.11E-03
PA-13 Catskill Formation 8.10 3.43E+08 4.47E+03 1.31E-03 5.47E+04 2.19E+01 4.00E-02 3.60E+03 0.00E+00 0.00E+00 8.33E+04 7.57E-01 9.09E-04
PA-16 Catskill Formation 8.68 3.91E+08 2.78E+03 7.13E-04 3.73E+04 7.66E+01 2.05E-01 1.60E+03 2.80E-02 1.75E-03 5.12E+04 4.87E+00 9.50E-03
PA-17 Catskill Formation 4.29 3.64E+08 2.69E+03 7.40E-04 7.34E+04 7.34E+01 1.00E-01 3.00E+03 2.40E-02 8.00E-04 4.05E+04 7.66E+00 1.89E-02
PA-18 Catskill Formation 9.16 3.15E+08 5.16E+03 1.64E-03 6.39E+04 9.50E+00 1.49E-02 2.20E+03 5.00E-03 2.27E-04 1.04E+05 2.43E+00 2.34E-03
PA-24 Catskill Formation 11.20 2.48E+08 5.23E+03 2.10E-03 1.56E+05 6.00E+00 3.85E-03 4.90E+03 1.10E-02 2.24E-04 1.20E+05 1.47E+00 1.23E-03
PA-29 Catskill Formation 8.73 2.85E+08 3.70E+03 1.30E-03 8.90E+04 2.21E+00 2.49E-03 3.60E+03 1.50E-02 4.17E-04 1.08E+05 1.60E+00 1.48E-03
PA-30 Catskill Formation 8.67 3.71E+08 3.21E+03 8.67E-04 4.39E+04 6.59E+00 1.50E-02 3.90E+03 1.00E-03 2.56E-05 4.97E+04 6.11E-01 1.23E-03
NY-10  West Falls Group (Dunn Hill Shale) 8.86 3.23E+08 4.40E+03 1.36E-03 7.64E+04 5.44E+00 7.12E-03 3.00E+03 4.00E-03 1.33E-04 9.34E+04 N/A N/A
NY-16  West Falls Group (Upper Walton) 8.57 3.10E+08 3.58E+03 1.15E-03 1.15E+05 4.31E+00 3.76E-03 4.40E+03 2.00E-03 4.55E-05 9.89E+04 2.02E+00 2.04E-03
NY-18  West Falls Group (Upper Walton) 8.97 3.01E+08 2.69E+03 8.95E-04 1.07E+05 3.77E+01 3.51E-02 3.50E+03 5.30E-02 1.51E-03 9.95E+04 0.00E+00 0.00E+00
NY-24  West Falls Group (Upper Walton) 8.18 3.46E+08 2.39E+03 6.91E-04 6.80E+04 3.78E+00 5.56E-03 2.40E+03 1.00E-03 4.17E-05 9.16E+04 0.00E+00 0.00E+00
NY-17 West Falls Group (Gardeau Fm) 11.00 2.63E+08 3.80E+03 1.44E-03 1.38E+05 4.63E+00 3.35E-03 4.90E+03 2.00E-03 4.08E-05 9.65E+04 1.87E+00 1.94E-03
NY-9 West Falls Group (Roricks Glen Shale) 8.49 3.15E+08 3.37E+03 1.07E-03 8.76E+04 4.90E+00 5.59E-03 4.30E+03 1.00E-03 2.33E-05 8.98E+04 N/A N/A
NY-12 Enfield & Kattel Form - Sonyea Group 9.38 3.40E+08 2.19E+03 6.45E-04 7.78E+04 2.53E+01 3.25E-02 2.70E+03 3.60E-02 1.33E-03 6.40E+04 1.76E+00 2.75E-03
NY-20 Enfield & Kattel Form - Sonyea Group 8.72 3.02E+08 4.19E+03 1.39E-03 1.11E+05 2.98E+00 2.68E-03 2.50E+03 1.60E-02 6.40E-04 7.88E+04 7.78E-01 9.87E-04
NY-23 Enfield & Kattel Form - Sonyea Group 3.79 3.33E+08 N/A N/A 9.53E+04 N/A N/A 3.60E+03 3.10E-02 8.61E-04 6.46E+04 8.72E-01 1.35E-03
NY-7 Genesee Form. (Renwick Shale) 3.51 3.15E+08 2.30E+03 7.30E-04 1.01E+05 8.88E+01 8.81E-02 3.70E+03 1.10E-02 2.97E-04 7.01E+04 N/A N/A
NY-8 Genesee Form. (Renwick Shale) 8.64 2.81E+08 2.99E+03 1.07E-03 1.39E+05 5.62E+01 4.05E-02 3.20E+03 4.90E-02 1.53E-03 1.44E+05 N/A N/A
NY-19 Genesee Form. 9.75 2.79E+08 2.71E+03 9.73E-04 1.24E+05 2.47E+01 1.99E-02 4.00E+03 4.30E-02 1.08E-03 8.50E+04 3.09E+00 3.63E-03
NY-2 Marcellus Form. (Chittengo) 9.30 2.62E+08 2.02E+03 7.70E-04 2.43E+05 4.72E+02 1.94E-01 6.90E+03 2.00E-03 2.90E-05 5.99E+04 N/A N/A
NY-5 Marcellus Form. (Chittengo) 6.19 1.40E+07 6.50E+02 4.63E-03 3.51E+05 3.83E+02 1.09E-01 3.50E+02 9.60E-02 2.74E-02 7.00E+02 N/A N/A
NY-4 Marcellus Form. (Solsville Shale) 9.35 2.98E+08 2.66E+03 8.91E-04 9.23E+04 1.83E+01 1.98E-02 2.50E+03 1.70E-02 6.80E-04 8.94E+04 N/A N/A
NY-3 Marcellus Form.(Cardiff) 11.25 2.84E+08 2.79E+03 9.83E-04 9.73E+04 1.60E+02 1.64E-01 3.90E+03 1.12E-01 2.87E-03 2.76E+05 2.12E+00 7.71E-04
NY-1  Marcellus Form. (Unions Springs Shale) 2.10 7.95E+07 1.24E+03 1.55E-03 3.96E+05 5.95E+02 1.50E-01 1.65E+04 8.60E-02 5.21E-04 1.86E+04 N/A N/A
PA-4 Susquehanna Group (Lock Haven Form.) 6.60 2.51E+08 1.37E+03 5.47E-04 7.47E+04 2.49E+01 3.34E-02 1.30E+03 4.30E-02 3.31E-03 3.64E+04 1.20E+00 3.29E-03
PA-5 Susquehanna Group (Lock Haven Form.) 8.71 3.39E+08 2.80E+03 8.25E-04 6.53E+04 9.80E-01 1.50E-03 3.50E+03 7.00E-03 2.00E-04 1.47E+05 1.79E+00 1.22E-03

PA-10 Susquehanna Group (Lock Haven Form.) 6.80 3.49E+08 3.37E+03 9.66E-04 6.44E+04 3.28E+00 5.10E-03 3.00E+03 1.10E-02 3.67E-04 7.37E+04 0.00E+00 0.00E+00
PA-23 Susquehanna Group (Lock Haven Form.) 7.50 3.48E+08 3.34E+03 9.60E-04 7.13E+04 5.86E+00 8.22E-03 3.90E+03 5.00E-03 1.28E-04 6.62E+04 2.68E-01 4.05E-04
PA-27 Susquehanna Group (Lock Haven Form.) 8.24 3.50E+08 2.45E+03 7.01E-04 6.25E+04 5.20E+00 8.32E-03 3.40E+03 0.00E+00 0.00E+00 8.74E+04 3.25E-01 3.72E-04
PA-28 Susquehanna Group (Lock Haven Form.) 9.44 2.96E+08 2.84E+03 9.61E-04 8.59E+04 7.94E+00 9.25E-03 2.40E+03 6.00E-03 2.50E-04 1.03E+05 6.36E-01 6.17E-04
PA-8  Susquehanna Group (Trimmer's Rock Form) 4.48 3.06E+08 3.78E+03 1.24E-03 8.44E+04 2.86E+01 3.38E-02 2.30E+03 2.00E-03 8.70E-05 7.56E+04 2.24E+00 2.97E-03

PA-25  Susquehanna Group (Trimmer's Rock Form) 7.71 3.41E+08 1.79E+03 5.24E-04 6.48E+04 3.73E+01 5.76E-02 3.20E+03 8.80E-02 2.75E-03 7.52E+04 3.87E+00 5.15E-03
NY-6 Hamilton Group (Moscow Formation) 4.00 2.81E+08 2.70E+03 9.58E-04 9.66E+04 3.18E+01 3.29E-02 2.00E+03 5.20E-02 2.60E-03 7.06E+04 N/A N/A
NY-13 Hamilton Group (Upper Skaneateles Form.) 17.20 2.69E+08 3.40E+03 1.27E-03 1.69E+05 1.72E+02 1.02E-01 1.09E+04 3.14E-01 2.88E-03 2.92E+04 1.23E+01 4.22E-02
NY-15 Hamilton Group (Upper Skaneateles Form.) 8.70 2.90E+08 3.02E+03 1.04E-03 9.94E+04 5.21E+01 5.25E-02 2.40E+03 1.50E-01 6.25E-03 8.10E+04 4.72E+00 5.83E-03
NY-21 Hamilton Group (Upper Skaneateles Form.) 7.86 3.22E+08 2.35E+03 7.30E-04 8.97E+04 5.76E+01 6.42E-02 2.30E+03 1.22E-01 5.30E-03 7.77E+04 2.28E+00 2.93E-03
NY-14 Chrysler Limestone - Helderbeg Group 12.97 1.89E+08 2.83E+03 1.50E-03 9.77E+04 4.30E+02 4.40E-01 2.60E+03 2.90E-01 1.12E-02 3.19E+04 3.69E+00 1.16E-02

SWDR =  EPA Secondary Drinking Water Regulation
SMCL= EPA Secondary Max Contamination Limit
MCL= EPA Max Contamination Limit

Total CEC       
(meq/100 g)FormationSample ID

N/A = No leaching data available

Appendix 2 - Leaching Results
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