


Table 2.   Dewatered Tailings and Synthetic 
Precipitation Leaching Procedure Analyses 

Omya, Inc.
Florence, Vermont

Geosyntec Consultants, Inc.

Unit UnitMethod Group Parameter 3/19/200911/25/2008VTGES

DRY TAILINGS
DRY TAILINGS         

Leachate                
(SPLP)

VTPAL
Acenaphthene ug/Kg ND < 415 ug/L ND < 0.526
Acenaphthylene ug/Kg ND < 415 ug/L ND < 0.526
Acetophenone ug/Kg ND < 415 ug/L ND < 0.526
Aniline ug/Kg ND < 415 ug/L ND < 0.526
Anthracene 2100 1050 ug/Kg ND < 415 ug/L ND < 0.526
Azobenzene ug/Kg ND < 415 ug/L ND < 0.526
Benzo(a)anthracene ug/Kg ND < 415 ug/L ND < 0.526
Benzo(a)pyrene 0.2 0.1 ug/Kg ND < 415 ug/L ND < 0.526
Benzo(b)fluoranthene ug/Kg ND < 415 ug/L ND < 0.526
Benzo(g,h,i)perylene ug/Kg ND < 415 ug/L ND < 0.526
Benzo(k)fluoranthene ug/Kg ND < 415 ug/L ND < 0.526
Benzyl alcohol ug/Kg ND < 415 ug/L ND < 0.526
Bis(2-Chloro-1-methylethyl)Ether ug/Kg ND < 415 ug/L ND < 0.526
bis(2-Chloroethoxy) methane ug/Kg ND < 415 ug/L ND < 0.526
bis(2-Chloroethyl) ether ug/Kg ND < 415 ug/L ND < 0.526
bis(2-Ethylhexyl) phthalate ug/Kg ND < 415 ug/L ND < 0.863
Butylbenzylphthalate ug/Kg ND < 415 ug/L ND < 0.884
Chrysene ug/Kg ND < 415 ug/L ND < 0.526
Dibenzo(a,h)anthracene ug/Kg ND < 415 ug/L ND < 0.526
Dibenzofuran ug/Kg ND < 415 ug/L ND < 0.526
Diethylphthalate ug/Kg ND < 415 ug/L ND < 0.526
Dimethylphthalate ug/Kg ND < 415 ug/L ND < 0.526
Di-n-butylphthalate ug/Kg ND < 415 ug/L ND < 1.02
Di-n-octylphthalate ug/Kg ND < 415 ug/L ND < 0.526
Fluoranthene 280 140 ug/Kg ND < 415 ug/L ND < 0.526
Fluorene ug/Kg ND < 415 ug/L ND < 0.526
Hexachlorobenzene 1 0.22 ug/Kg ND < 415 ug/L ND < 0.526
Hexachlorobutadiene 1 ug/Kg ND < 415 ug/L ND < 0.526
Hexachlorocyclopentadiene 50 25 ug/Kg ND < 1660 ug/L ND < 0.526
Hexachloroethane ug/Kg ND < 415 ug/L ND < 0.526
Indeno(1,2,3-cd)pyrene ug/Kg ND < 415 ug/L ND < 0.526
Isophorone 100 50 ug/Kg ND < 415 ug/L ND < 0.526
Naphthalene 20 10 ug/Kg ND < 415 ug/L ND < 0.526
Nitrobenzene ug/Kg ND < 415 ug/L ND < 0.526
N-Nitroso-di-n-propylamine ug/Kg ND < 415 ug/L ND < 0.526
N-Nitrosodiphenylamine/Diphenylamine ug/Kg ND < 415 ug/L ND < 0.526
Pentachlorophenol 1 0.3 ug/Kg ND < 415 ug/L ND < 0.526
Phenanthrene ug/Kg ND < 415 ug/L ND < 0.526
Phenol 2100 210 ug/Kg ND < 415 ug/L ND < 0.526
Pyrene ug/Kg ND < 415 ug/L ND < 0.526

Perchlorate 4* ND < 0.543 ug/L ND < 0.05

Antimony 6 3 mg/Kg ND < 0.0949 ug/L ND < 2.5
Arsenic 10 1 mg/Kg 6.66 ug/L 2.72
Barium 2000 1000 mg/Kg 5.89 ug/L ND < 25
Beryllium 4 1 mg/Kg 0.11 ug/L ND < 2.5
Cadmium 5 2.5 mg/Kg ND < 0.0355 ug/L ND < 1
Iron 300 150 mg/Kg 5570 ug/L ND < 250
Lead 15 1.5 mg/Kg 1.79 ug/L ND < 5
Manganese 300 150 mg/Kg 19.6 ug/L ND < 2.5

Notes:

NA = Not Analyzed
VTGES = Vermont Groundwater Enforcement Standard (Primary)
VTPAL = Vermont Preventative Action Level
*  = Vermont Health Advisory Limit
MDL = Minimum Detection Limit
SPLP = Synthetic Precipitation Leaching Procedure

'ND' = Not detected. This means that the compound is either not present at all, or present only at a concentration too small to be detected        by the analytic

Metals

Perchlorate
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Appendix B - Dry Tailings Analytical Results (from Geosyntec)
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SHA note:

An initial sample of “dry” tailings was submitted to the laboratory by Geosyntec on November 25, 2008 for total and SPLP analyses; however, following laboratory analysis of the SPLP extract, data validation uncovered procedural problems with the SPLP method performance.  As such, the initial SPLP results were considered invalid and the SPLP procedure was repeated on a second sample of the “dry” tailings submitted to the laboratory by Geosyntec on March 19, 2009 for SPLP analyses only.  According to Geosyntec, data validation results of the second SPLP procedure indicated usable data.  Therefore, the results of the initial “dry” tailings total analyses (November 25, 2009) and the second (March 19, 2009) “dry” tailings SPLP analysis are presented on this table.  No invalidated data are presented.
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APPENDIX C 

Arsenic Dilution Analysis 

TMF Certification Application 

Omya Inc., Verpol Facility 

Florence, Vermont 

 

As mentioned in Section 2.1.2, the concentration of arsenic in the prototype “leachate” was 

inferred from SPLP analysis of “dry” tailings to be about 0.003 mg/L, which is lower than 

arsenic concentrations historically reported in groundwater in the vicinity of the proposed TMF.  

The arithmetic average of dissolved arsenic concentrations recorded at Well 2, Well B, and Well 

K is about 0.012 mg/L (i.e., “background” condition for the purpose of this analysis), or about a 

factor of four greater than the arsenic concentration reported in the prototype “leachate.”   

 

As discussed in Sections 1 and 2, a series of step-wise estimates were performed to evaluate 

arsenic migration in groundwater resulting from hypothetical leachate releases from the proposed 

TMF.  The hypothetical leakage through the geomembrane was estimated using the methods 

described in Section 2.2.  As discussed above, the concentration of arsenic in the prototype 

“leachate” was inferred from SPLP analysis of “dry” tailings to be about 0.003 mg/L.  The mass 

flux (mass per time) of arsenic through the geomembrane is the product of the estimated leakage 

rate times the prototype “leachate” concentration. 

 

To estimate the groundwater flux in the vicinity of the proposed facility, Darcy’s Law was used: 

 

 
 

where: 

 

QGW  =  calculated groundwater flux (m
3
/s); 

K  =  hydraulic conductivity (m/s); 

i  =  hydraulic gradient (m/m); and 

A   =  Area of groundwater flux, cross-sectional flow area downgradient of TMF (m
2
). 

 

The input values for the Darcy’s Law calculation are indicated on Table 3.  The hydraulic 

conductivity value was obtained from Heindel and Noyes (2005).
1
  As previously described, the 

proposed TMF was divided into Areas A and B to estimate hydraulic gradients (see Figure 1).  

The cross-sectional groundwater flux areas for Areas A and B were estimated by taking the 

average groundwater elevation along the downgradient flux boundary (518 feet for Area A; 530 

feet for Area B) minus the elevation of the deepest water-bearing fracture from Well K (238 

feet), which is located generally downgradient of the proposed TMF, and multiplying by the 

assumed flux cross-section width (525 feet for Area A and 1,654 feet for Area B; see Figure 1). 

 

To estimate the total concentration of arsenic in groundwater resulting from the mixing of 

hypothetical leachate leakage with ambient groundwater, the following “dilution” analysis was 

performed: 

                                                 
1
 Heindel & Noyes, “Site Characterization Report,” dated August 15, 2005. 
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where: CT = resulting concentration of arsenic in groundwater (mg/L); 

 QTMF = the leakage through the geomembrane as estimated from the Giroud 

equations (see discussion in Section 2.2; and the summary table below) 

(m
3
/s); 

 CTMF = leachate concentration (from SPLP analysis - see discussion in Section 

2.1.2) (mg/L); 

 QGW = groundwater flux (Darcy’s law; see summary table below) (m
3
/s); and 

 CGW = background groundwater concentration (see discussion in Section 2.4.2) 

(mg/L).
2
 

 

An initial arsenic concentration in leachate of 0.003 mg/L (CTMF) was assumed based on “dry” 

tailings SPLP analysis.  Groundwater fluxes (QGW) and geomembrane leakage estimates (QTMF) 

were estimated using the methods described above for areas A and B.  Using these values, the 

following resulting concentrations of arsenic were estimated for groundwater. 

 

Estimated Concentrations of Arsenic in Groundwater 

Scenario 

CTMF 

(mg/L) 

CGW 

(mg/L) 

Estimated QGW  

(m
3
/s) 

Estimated QTMF  

(m
3
/s) 

Estimated Arsenic 

Concentration 

(mg/L) 

Areas A 

and B 

Areas A 

and B Area A Area B Area A Area B Area A Area B 

Scattered 

Pinholes 
0.003 0.012 2.7x10

-4
 1.3x10

-3
 

2.2x10
-5

 5x10
-5

 0.012 0.012 

Single Hole 1.1x10
-6

 1.1x10
-6

 0.012 0.012 

Single Tear 3.3x10
-6

 3.3x10
-6

 0.012 0.012 

 

The table above suggests negligible differences in “background” arsenic concentrations in 

groundwater resulting from the hypothetical leachate “release” scenarios described in Section 

2.2.  As such, we do not anticipate that a groundwater discharge from the proposed TMF will 

result in violations of surface water quality standards. 
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2
 The background groundwater concentration for arsenic was estimated to be about 12 ug/L based on the arithmetic 

average of the observed dissolved arsenic concentrations in Wells 2, B, and K. 

Arsenic mass flux through geomembrane Arsenic mass flux in groundwater 

Total groundwater flux from TMF area 
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Well K Analytical
Modeling Results

Omya Inc., Verpol Facility

TMF Certification Application

Florence, Vermont

Appendix D

Date:
Reviewed By:
Designed By:

Drawn By:
T. White
E. Wright

May 2009
B. Cole

Figure Narrative
This figure presents a comparison of predicted
AEEA concentration profiles and empirical data
derived from Well K.  Additional discussion
regarding analytical modeling is provided in the
text of the report (see Table 3 for parameter
definitions).
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Predicted AEEA Concentration at Well K - Groundwater Transport - Longitudindal Analysis
y = 0 (Centerline); L = 4 m; T = 0.4 m;  t = 10,000 days

Vs/Rf = 3.6 x 10-7 m/s (Rf = 1.1);  = 0.03 1/day

Maximum Supernatant (19 mg/L) Median Supernatant (6.8 mg/L) Minimum Supernatant (5.9 mg/L)

Typical Reporting Limit (0.002 mg/L; 2 ug/L) VT GES (0.02 mg/L; 20 ug/L)

WELL K

AEEA Observed Concentrations
@ Well K = 0.01 to 0.03 mg/L

VT GES =
0.02 mg/L (20 ug/L)

Reporting Limit =
0.002 mg/L (2 ug/L)




