
Phil Fiore 
19 Cardinal Ln. 
Gales Ferry, Ct. 

 
To:           Elizabeth Burdick 
                  Director of Land Use and Planning 
                  Town of Ledyard 
 
From:      Phil Fiore 
Date:       11-27-24 
 
Subject: Requested Arsenic Reference Data and New Arsenic and Lead Calculations 
 
Special Use Permit 
[PZ#24-8SUP & PZ#24-9CAM – 1737 and 1761 Connecticut Route 12 (Parcel IDs: 
76-2120-1737 & 61-2120-1761)] GFI, LLC.  
 
Arsenic Testing (Exhibit 138-1 & -2) and References 
 
In response to Beth Ribe’s request for the reference of arsenic concentrations in 
private wells, I had made copies of the relevant pages that I have previously 
discussed from exhibit number 122, reference number 2, pages 1 and 5 inclusive in 
this report (USGS, Arsenic and Uranium in Private Wells in Connecticut. 2013-15, 
May2017).   The two geological maps attached confirm that Mount Decatur is 
labeled as Hope Valley Alaskite Gneiss terrane present in the Avalonia (Continental) 
terrane. 
 
The USGS reference describes Connecticut’s arsenic concentrations exceeding EPA 
guidelines originating from minerals and bedrock that exceed EPA guidelines of  
10 ug/L that are present in the Hope Valley Alaskite Gneiss formations of 20% of the 
wells tested.1  Therefore, the arsenic levels are not zero and have not been tested to 
the proper sensitivity level of ug/L (ppb) by the analytical instrument ICP-MS as 
described in method EPA 6020 from exhibit 138-2.   The ICP-MS instrument would 
also be used for arsenic determinations in private well samples [(Method EPA 200.8, 
Rv. 5.4 (1994)] at the 1 ug/L or ppb concentration level of detection for regulatory 
monitoring as described in the attached reference by the USGS.     
 
Exhibit number 138-1 from Attorney Heller explains a more sensitive arsenic test 
that gave results less than 1.84 ppm. The concentration and level of sensitivity was 
only reduced by a factor of 10.  The method was tested from an initial result of < 20 
ppm to a new result of < 1.84 ppm when the level of toxicity is at an EPA guideline 
concentration of 10 ug/L (ppb) maximum contaminant level (MCL), which is 100 
times less (1ppm = 1000ppb) than reported.  Arsenic is a widely dispersed metal 
that is present in the environmental terranes and bedrock.  An acid rock 
environment does not need to be present to initiate mobilization.             
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Alaskite Gneiss 
 
Sa, orange-pink to light grey, fine-to medium grained, equi granular gneissic granite 
composed of about equal amounts of quartz, microline, and albite to sodic 
oligoclase, and about 1% Magnetite or as much as 2% magnetite and biotite 
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Based on the new arsenic results as described in exhibit 138-2, the amount of 
arsenic will be recalculated to reflect the total excavation.  A computer aided model 
design from the topography of Mt. Decatur is a more accurate representation of the 
total bedrock in the proposed 40-acre excavation and has been calculated at 
approximately 5,000,000 yd3.   This number was calculated considering the 
overburden, bedrock waste that will not be sold, and over excavation.  In either case, 
toxic metals as identified as arsenic will be exposed to the environment and will be a 
hazard to both the workers and residents.   
 
The applicant environmental professional should identify the closest drinking water 
wells within a 1000-foot radius.  “DEEP recommends a minimum of annual 
monitoring of water levels and water quality of the closest drinking water well until 
the development project is completed and the site has been stabilized.” 2  This 
government regulated monitoring procedure was not described in the application.  
 
In addition, based on the article from Northeastern Geoscience, volume 32, written 
by Brown and Thomas, they described that there are risks to human health from 
arsenic soil exposure resulting from ingestion, dermal contact, or inhalation.3  Even 
though Mount Decatur might not be an acid rock drainage (ARD) site, arsenic 
molecules are still mobile under neutral and basic conditions.  Therefore, arsenic 
can make its way faster into wells, aquifer or Thames River by increasing the surface 
area of the bedrock when blasted, crushed, and transported.   The below 
calculations approximate total arsenic from the excavation and quarry operations as 
provided by a new arsenic result from exhibit number 138-2.  The total arsenic of  
6 kg was calculated from a 10-year operation. 
 

• ~ 500,000 Yd3 / Yr (10-year operation ~5,000,000 yd3) 
•  1 ppm* As = 0.0001% 
•  1 Yd3 Bedrock = 1200 kg [1000kg (1 metric ton) = 2204 lbs].  
•  1200 kg = 1.2 gms (0.000001 x 1200) 
•  500,000 Yd3 x 1.2 gms = 0.60 kg / Year 
•  0.60 kg (40 acres) 10 years = 6.0 kg Total 
•  Well Testing (As) EPA: (ICP-MS) Analysis Method 200.8, Rv.5.4 [1ppb] 

(*EX 138-2 – Result of <1.84 ppm As) 

 
There are 25 metals listed that are present in the Mount Decatur sample from 
exhibit 77, slide 16 as noted in the bedrock mineralogy and chemistry slide from the 
GFI presentation.  Each metal has their own level of toxicity; however, arsenic is the 
most toxic at 10 ppb exposure from either inhalation or ingestion as discussed in 
exhibit 121 and 122.   The OSHA guidelines are 10 ug/m3/ 8hr period.  These results 
translate to workers not being exposed to more than 2 ug/m3/15-minute period.  
No PPE and safety plan present in the application would fail to prevent arsenic dust 
to come in contact with eyes, mouths, and skin of the workers plus there is a 
possibility of dust leaving the site and onto neighboring residents’ properties.   
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Lead is described as one other metals present in Mount Decatur as tested from 
Adirondack Geological Services DPC.   Lead had a positive test result of 27 ppm 
verses being at the limit of detection from analytical instrumentation.  As 40 acres of 
Mount Decatur is excavated, lead salts can be exposed to the environment from 
blasting, crushing, and transporting.  Even though there is supposedly no ARD for 
Mount Decatur, exposure to lead from ingestion, dermal contact, and inhalation can 
pose a serious health risk not only to the workers, but to the residents as dust 
particles that can leave the property on any one day depending on the wind speed 
and direction.  The below calculations approximate total lead from the excavation 
and quarry operations totaling 160 kg from a 10-year operation.  The sheer size of 
this operation over 10 years is a major health concern due to no engineering 
controls or safety plans in place as discussed by GFI experts or PPE provided for the 
workers.  
 

•  ~ 500,000 Yd3 / Yr (10-year operation ~5,000,000 yd3) 
•  27 ppm (Pb)* = 0.0027% 
•  1 Yd3 Bedrock = 1200 kg [1000kg (1 metric ton) = 2204 lbs].  
•  1200 kg = 32 gms. Pb (0.000027 x 1200) 
•  500,000 Yd3 x 32 gms. = 16 kg / Year 
•  10 Years = 160 kg Total 
         (*GFI Presentation: EX #77.  pg. 16.) 

 
The environmental protection agency (EPA) has guidelines for lead exposure.  They 
are the following: *   
 

•  Ground Dust:  10 ug/ft2   
•  Water: 15 ug/L or 15 ppb  
•  Air: 0.15 ug/m3 / calendar quarter            

                 (* 1986 Safe Drinking Water Act, no lead solder) 
                 (https/www.EPA.gov/Lead) 

 
There are health concerns from lead exposure that have a wide range of health 
issues.  They are the following: 
 

• Brain Damage: Damage of the brain, nervous system, and   kidneys 
• Development Delays: Hearing and speech issues, difficulty learning, and 

paying attention. 
• Anemia: fatigue 
• High Blood Pressure:  
• Cancer: Lung, brain, stomach, kidney 
• Miscarriage and Premature Birth  

 
In conclusion, based on the article from the USGS Department of the Interior, arsenic 
is present in the Hope Valley Alaskite Gneiss terrane which encompasses Mount 
Decatur bedrock and minerals.  In addition, based on the analysis by Harris Miller & 
Hanson Inc. (HMMH), a peer review of exhibit number 121, the experts review on 
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(exhibit #130) concluded Fiore’s report to be technically accurate.   Therefore, the 
methodology used in this report is also accurate when considering the new arsenic 
calculations and health issues of lead as an additional toxic metal at the ppb level.  It 
is not the responsibility of the residents to provide detailed solutions to issues of the 
applicants’ operations, but the applicant is required to provide the burden of proof 
that there will be no toxic metals and toxic dust generated.  
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        Analytical Instrumentation References 
       

• (XRF) X-Ray Florescence:   
Elemental Composition and Concentration 

• (XRD) X-Ray Diffraction:  0.1 – 1 wt.% 
             (crystal structure, orientation, oxidation states) 

• ICP-OES: Inductively Coupled Plasma / Optical Emission Spectroscopy:  
Agilent 5800 [ppb] 

• (ICP-MS) Analysis 200.8, Rv.5.4 (MS), 1 ppb   
              Inductively Coupled Plasma / Mass Spectrometry (ppt)     
              Well Testing (As) EPA: (Analysis 200.8, Rv.5.4)   


