
engineering and constructing a better tomorrow 

MACTEC Engineering and Consulting, P.C. 

511 Congress Street  Portland, Maine  04101  Phone: 207-775-5401  Fax: 207-772-4762 

April 15, 2019 

Division of Environmental Remediation 

Remedial Bureau E, 12th Floor 

New York State Department of  

Environmental Conservation 

625 Broadway 

Albany, New York 12233-7016  

Attention: Mr. Kyle Forster, Project Manager 

Subject: Data Gap Investigation Report 

Former Bearoff Metallurgical; Site Number 401069 

MACTEC Engineering and Consulting, P.C. Project No. 3611171207 

Dear Mr. Forster: 

This Data Gap Investigation report has been prepared by MACTEC Engineering and Consulting, 

P.C. (MACTEC) in response to Work Assignment No. D007619-41 from the New York State

Department of Environmental Conservation (NYSDEC) for the Former Bearoff Metallurgical site

(Site) in Colonie, Albany County, New York.  On behalf of the NYSDEC under the state superfund

program, MACTEC conducted a Data Gap Investigation to evaluate the following data gap identified

during the Remedial Investigation (RI) (MACTEC, 2018a):

 Further evaluation of shallow bedrock groundwater in the northern and eastern portions of
the Site as a contributing factor to the seeps and the Site Constituents of Concern (COC) that
are observed there was determined to be required.

This data gap was based on: 

 Groundwater across the northern and eastern portions of the Site typically has not been
encountered in the overburden during investigations conducted to date.  However, samples
of water from seeps which have been observed on the northern and eastern slopes of the Site
contain concentrations of metals and polychlorinated biphenyls (PCBs) exceeding Class GA
groundwater standards.
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 Water level monitoring conducted during the RI indicated that monitoring wells were
nonresponsive to precipitation events largely due to the impermeable clayey till unit
underlying the waste/fill materials.  This suggested that precipitation across the site
preferentially results in overland flow or shallow subsurface migration along the top of the
till/clay surface and was potentially the source of the seeps on the Site slopes.

SITE LOCATION 

The Site is located at 152 Spring Street Road, in the Town of Colonie, Albany County, New York 

(Figure 1).  It is approximately 10.6 acres and is currently vacant with no buildings or paved roads. 

The AL Tech Specialty Steel property is located adjacent to the Site to the north (the Waste 

Management Area) and south (the Main Plant Area).  A small unnamed tributary to the Kromma Kill 

flows from west to east along the north side of the Site, originating in the AL Tech Specialty Steel 

Waste Management Area.  A residential property abuts the Site to the southeast.  A portion of a 150-

foot long driveway for this residence appears to be located on the Bearoff property according to a 

2017 Site survey (MACTEC, 2018a). The Niagara Mohawk Power Corporation (National Grid) has 

an easement for power lines that run along the eastern edge of the Site on AL Tech property. 

INVESTIGATION OBJECTIVES 

The objectives for this investigation included evaluation of: 

1) bedrock structure compared to seep locations to determine if seeps located on the northern
and eastern slopes are the result of bedrock groundwater discharge or precipitation leaching
through the waste and flowing along the till/clay surface,

2) water chemistry in the bedrock groundwater and the seeps to identify if seeps on the northern
and eastern slopes represent bedrock groundwater, and

3) site groundwater for emerging contaminant 1,4-dioxane.

To meet the objectives, two open borehole bedrock borings were installed at the site following the 

MACTEC 2011 Quality Assurance Program Plan (QAPP) and the methodologies described in the 

Field Activities Plans developed for this Site (listed below).  Groundwater and seep water samples 

were also collected.  Figure 2 shows the data gap sample locations.  
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FIELD OPERATIONS 

MACTEC conducted field investigations from September 24 through October 17, 2018 in 

accordance with the specifications presented in the documents below:  

 MACTEC’s Program QAPP (MACTEC, 2011a),

 Health and Safety Plan (HASP) (MACTEC, 2011b),

 Site Specific HASP (MACTEC, 2017a),

 Field Activities Plan (FAP) Former Bearoff Metallurgical (MACTEC, 2017b), and

 Data Gap Investigation FAP (MACTEC, 2018b).

Subcontractors chosen to support the field activities include: 

 Bedrock drilling - North Star Drilling, Homer, New York;

 Site survey - Shumaker Consulting Engineering, Albany, New York;

 Borehole geophysics - Northeast Geophysical, Hampden, Maine;

 Groundwater analysis - Test America Laboratories, Buffalo, New York.

HEALTH AND SAFETY 

Primary hazards at this Site include physicals hazards associated with steep slopes and debris (e.g. 

drums, metal debris, concrete, tires, etc.). Field investigations were conducted in Level D or Modified 

Level D personal protective equipment. There were no safety incidents during field activities.  

ACCESS AND CLEARANCE  

Investigation activities occurred on the Site property (Figure 2).  MACTEC coordinated access with 

the NYSDEC prior to mobilization.  To clear exploration locations, MACTEC and its drilling 

subcontractor marked locations in the field and coordinated utility clearance with Dig Safely, New 

York. 
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DOCUMENTATION 

Investigation documentation was conducted as described in the Site FAPs, and the field data records 

are included in Attachment 1. 

GROUNDWATER DATA GAP INVESTIGATION 

The data gap investigation included the following: 

 Installation and geophysical logging of two open bedrock boreholes.

 Synoptic groundwater measurements for both new and existing wells on and in the vicinity
of the Site.

 Groundwater and Seep Sampling

o Groundwater samples were collected from the newly installed open borehole wells
for PCBs, target analyte list (TAL) metals, hexavalent chromium, chloride, sulfate
and alkalinity using low-flow sampling techniques.

o Grab samples were collected from one seep on the northern slope (PP-2) and one
seep on the eastern slope (PP-3) for comparison to data from the new bedrock wells.
Seeps were sampled for PCBs, TAL metals, hexavalent chromium, chloride, sulfate
and alkalinity.

o Groundwater sampling for 1,4- dioxane from MW-04 and BR-202.

 Location survey of groundwater and seep samples (horizontal to 0.1 feet and vertical to 0.01
feet).

Bedrock Well Installation 

Two open bedrock boreholes (BR-201 and BR-202) were advanced using hollow stem augers 

through the waste/fill and clayey and silty overburden to the top of bedrock.  A steel casing was 

grouted in place to seal off the overburden materials. The boreholes were then advanced into the 

shale bedrock using rock coring methods.  

The terminal depths of the boreholes were designed to capture shallow bedrock groundwater to an 

elevation comparable to and below that which the seeps are observed on the downgradient slope. 

Borehole BR-201 was advanced 26 feet (ft) to the top of bedrock and 44.4 ft into shale bedrock for 

a total depth of 70.4 ft below ground surface (bgs). Borehole BR-202 was advanced 37 ft to the top 

of bedrock and 29.1 ft into the shale bedrock for a total depth of 66.1 ft bgs. Soil boring and rock 

coring logs are included in Attachment 1.  
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The boreholes were developed by over pumping in accordance with procedures outlined in the FAPs. 

Bedrock Geophysical Evaluation 

Geophysical logging was conducted by Northeast Geophysical Services of Hampden, Maine on the 

open boreholes for each of the newly installed bedrock wells.   The following data were collected: 

 Acoustic and optical televiewer data to determine the location, degree of weathering, and
attitude of fractures exposed in the bedrock borehole.

 Caliper (3-arm type) data to measure the diameter of the borehole.  Deviations in borehole
diameter indicate the presence of fractures leaving breakouts in the borehole wall.  Caliper
data could also be used to locate packer intervals for a proper seal; if packer sampling is
deemed necessary in the future.

 Fluid temperature and fluid resistivity log data to evaluate the presence of hydraulically
active fractures and highly conductive groundwater.

 Electrical logs (Single Point Resistance/ Spontaneous Potential/ Current) to evaluate the
presence of hydraulically active fractures and possible changes in lithology.

 Natural gamma data to evaluate bedrock lithology (particularly shale/non shaley units).

 Heat pulse flowmeter and pressure transducer logging completed under non-pumping
(ambient) and pumping conditions.  The log data was used to determine the location of water
bearing fractures under non-stressed and stressed conditions.

A summary report of the geophysical findings is presented in Attachment 2. 

Synoptic Groundwater Monitoring 

A synoptic round of water levels from Site and nearby monitoring wells located at the AL Tech 

Waste Management Area was collected prior to groundwater and seep sampling.  The groundwater 

elevation measurements are presented in Table 1.  Water level measurements were not collected from 

the downgradient wells in the area of the AL Tech Leachate building or from the historically dry 

piezometers.  The overburden groundwater potentiometric surface is presented on Figure 3.  The 

interpreted bedrock groundwater flow direction is presented on Figure 4.   
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Groundwater/Seep Sampling 

Due to low recharge rates, newly installed open borehole bedrock well BR-201 and existing well MW-

4 were purged dry and allowed to recover prior to sampling the groundwater recharge. Open borehole 

bedrock well BR-202 was sampled using low-flow sampling procedures as described in the FAP 

(MACTEC, 2017b).  In addition, grab samples were collected from two previously sampled seep 

locations (PP-02 and PP-03). PP-02 was sampled on the embankment in a visibly saturated area 

approximately 20 ft upslope of the unnamed tributary. The sample was collected using a push point 

sampler inserted 0.25 ft bgs. Water quality readings were collected before and after sampling at PP-02.  

PP-03 was sampled below rubble along a saturated area leading to phragmites. Unsuccessful attempts 

were made to sample PP-03 with a push point sampler. The sampler was pushed into the ground at 

varying depths and angles and then removed slowly while pumping to find a water source. Each attempt 

yielded small amounts of turbid water that was insufficient for sampling. Off-setting horizontally 

throughout the saturated area yielded similar results.  PP-03 was ultimately collected by digging a 

shallow hole and sampling the accumulated water.  Water quality parameter readings were collected 

prior to sampling the seep.   

The groundwater and seep sampling field data records are provided in Attachment 1.  Purge water from 

the groundwater and seep sampling did not exhibit visual or olfactory evidence of contamination and 

was released to the ground surface in the immediate area of the sampling location in accordance with 

the FAP (MACTEC, 2017b).   

Groundwater and seep samples were analyzed for PCBs, TAL Metals, hexavalent chromium, chloride, 

sulfate, alkalinity and 1,4-dioxane (BR-202 and MW-4 only).  Due to elevated turbidity at PP-03 a field 

filtered sample for dissolved TAL metals was also collected. 

Elevation Survey 

Shumaker Consulting Engineering of Albany, New York completed a survey of the newly installed 

boring locations.  Horizontal locations were tied to the New York State Plane Coordinate System 

using North American Datum of 1983.  
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Vertical elevations of groundwater wells were tied to mean sea level (msl), using North American 

Vertical Datum of 1988, and measured to an accuracy of 0.01 ft; horizontally the well was measured 

to an accuracy of 0.1 ft.  The elevation survey is presented in Attachment 3. 

RESULTS AND DISCUSSION 

Site Geology and Hydrology 

Geology 

Overburden in the area consists of steel manufacturing waste fill (where present) and clayey till.  The 

fill is variable in nature and is comprised of debris such as slag, metal fragments, brick, fire brick, 

and concrete, as well as sand and gravel.  Fill thickness varies across the extent of the Site.  Fill is 

generally underlain by competent clayey till deposits of varying plasticity which are underlain by 

bedrock. Bedrock encountered consists of dark gray shale, which is consistent with area bedrock 

maps. According to published maps, the bedrock in the area of the Site consists of the Middle 

Ordovician Normanskill Shale (Fisher et al, 1970) also referred to as the Snake Hill Shale (United 

States Geological Survey, 2014).  The Snake Hill Shale is characteristically medium to dark gray, 

silty, micaceous, and pyritic with occasional thin interbeds of siltstone and fine grained calcareous 

mudstone.  The Snake Hill Shale is intensely folded and well cleaved. 

Site features observed during the drilling of BR-201 and BR-202 were consistent with those observed 

during the RI and Site Characterization (SC) investigations (MACTEC, 2018a and MACTEC, 2015). 

An updated bedrock surface map is presented as Figure 5.  Cross sections for the Site are presented 

as Attachment 4.   

BR-201 encountered approximately 17.5 ft of mixed fill consisting of fire brick, slag, metal, ceramic 

rollers, and other waste debris followed by 8.5 ft of moist, plastic clay and silt before encountering 

shale bedrock at 26 ft bgs (162.2 ft msl) (Attachment 4 - Figures A4.2 and A4.3). 

BR-202 did not encounter fill material.  The boring encountered thicker than expected (37 ft) of 

plastic clay and silt overlying deeper than expected shale bedrock (present at 150.7 ft msl) 

(Attachment 4 - Figures A4.2 and A4.3).  The localized bedrock trough and associated thicker 

overburden deposits is consistent with other trough structures inferred at the nearby AL Tech Main 
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Plant area and Waste Management area sites (MACTEC, 2017c).  The bedrock knob observed at TP-

07 and TP-08 has been narrowed from the RI interpretation as a result of the localized trough 

structure observed at BR-202.   

Hydrology 

Groundwater flow directions did not deviate significantly from those observed in the RI.   In general, 

over the course of the Site investigations groundwater has not been observed in the overburden 

monitoring wells, piezometers, and soil borings across the northern and eastern portion of the Site 

(Figure 3).  Monitoring wells installed at the Site indicate that groundwater is greater than 25 ft bgs 

across the west-central portion of the Site. 

Data collected from pressure transducers during the RI indicated a gradual lowering of both bedrock 

and overburden groundwater over the month of September 2017 (MACTEC, 2018a).  Rainfall that 

was recorded early in the month of September at Albany airport did not appear to influence the 

recorded groundwater levels.  Piezometers PZ-01 and PZ-03 (Figure 2), located along the southern 

embankment of the unnamed tributary, and installed on top of bedrock, did not contain water during 

the entire month of September 2017. This implies that groundwater that is contributing to the flow 

of the unnamed tributary is from the discharge of bedrock groundwater.  Seeps that occur along the 

unnamed tributary’s southern embankment and from the Site’s eastern slopes are inferred to be due 

to surface water runoff (i.e., precipitation) traveling along the surface of the underlying clay.   

Where overburden groundwater is present, hydraulic gradients are relatively flat across the site with 

a slight 0.05 ft/ft slope to the east, which mimics the general topography.  The vertical hydraulic 

gradient between the overburden/bedrock monitoring well pair MW-04/MW-101 does not suggest a 

vertical flow component between the two formations on the Site.  Previous water levels at the MW-

21/MW-21B (overburden/bedrock) well pair downgradient of the Site indicate a more regional 

downward vertical gradient between the overburden and bedrock (MACTEC 2018a). 

The geophysical logs for BR-201 identified possible water bearing fractures due to apparent rust 

staining located from 35.5 to 40.1 ft bgs (152.6 to 148 ft msl). Although these fractures were 

identified as above the water table in the geophysical logging report, the water level had risen to an 

elevation above this zone by the time groundwater sampling occurred.  Flowmeter measurements 

taken under ambient and pumping conditions indicated no flow in the borehole.  However, these tests 
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were conducted in the water column below these potentially transmissive fractures.  These potentially 

transmissive fractures dip from the horizontal at an average of 40 degrees (°) to the southeast (129° 

azimuth) with a strike to the northeast (39° azimuth).   

Geophysical results for BR-202 indicate likely transmissive fractures at 47.2 ft bgs (140.5 ft msl) 

and 50.9 ft bgs (136.8 ft msl).  Flow measurements under ambient conditions indicated no flow, 

however under pumping conditions upflow was observed from the fractures at 47.2 and 50.9 ft bgs 

at 0.18 gpm.  Deviations in the caliper log and median fluid conductivity also suggest that these 

fractures are transmissive.  These likely transmissive fractures at BR-202 dip at approximately 20° 

from the horizontal to the east-northeast (96° and 31° azimuth) with a strike to the north-northwest 

(6° and 329° azimuth).     

The azimuthal directions and dip angles of these potentially water bearing fractures are consistent 

with the interpreted overall groundwater flow in bedrock toward the steep slopes to the east-northeast 

of the Site.  A component of groundwater flow may also be attributed to the strike of these features, 

largely identified to the north towards the unnamed tributary.  The relative elevations and attitudes 

of these features suggest that water bearing fractures in bedrock have limited potential to be 

discharging as seeps on the steep slopes of the Site. 

The groundwater elevation at BR-202 was measured as 150.27 ft msl and the top of bedrock is at 

150.7 ft msl.   The measured groundwater elevation at BR-202 was significantly lower than those 

observed in nearby bedrock wells BR-201 and MW-101 (159.38 and 162.51 ft msl, respectively). 

Groundwater in this well, BR-202, is likely not well connected to the overburden groundwater due 

to the overlying clays and silts acting as a hydraulic barrier.   Groundwater in BR-201 was observed 

just below the bedrock surface which is consistent with the lack of overburden groundwater observed 

at nearby well MW-02.  Water levels at MW-101 were measured above the top of bedrock and may 

be the result of coarse grained material and less fine material in the overburden immediately 

overlying bedrock in this area, allowing connection of groundwater between the overburden and 

fractured bedrock.  In other areas of the Site, where there is a lack of permeable material, the presence 

of relatively impermeable clays and silt overlying bedrock likely act as an aquitard.  This 

heterogeneity in overburden material at the bedrock interface is evident in the relative specific 

capacity of the overburden wells.  The specific capacity at monitoring well MW-4 is 0.04 gpm/ft and 
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at MW-1 is <0.008gpm/ft.  This indicates that overburden at MW-4 where coarser material is 

observed, is  more transmissive than at MW-1, where coarser material is not observed. 

The more highly fractured bedrock at BR-202 may represent an area of localized preferential 

groundwater flow in bedrock acting as a hydraulic sink, as reflected in the difference of water 

elevations between BR-201, BR-202, and MW-101.  However, even with this localized hydraulic 

sink the overall flow of bedrock groundwater is expected to be to the east-northeast across the Site 

in the direction of the identified fracture dips.  There is some potential for groundwater to migrate 

along the strike of the fractures towards the steep slopes and the unnamed tributary to the north which 

is consistent with bedrock groundwater acting as a contributing source to the tributary.  This 

northward flow potential might be limited based on the competence of the rock observed at BR-201. 

Groundwater and Seep Sample Results 

Groundwater and seep sampling results are presented in Table 2.  Concentrations of contaminants 

were compared to Class GA Groundwater Quality Standards and Guidance Values (New York State 

[NYS], 2006).  A Data Usability Summary Report was prepared in accordance with the NYSDEC’s 

Guidance for the Development of Data Usability Summary Reports (NYSDEC, 2010) and is 

provided as Attachment 5.  Data results were determined usable for the objectives of the Data Gap 

Investigation.  

The groundwater and seep sampling results were consistent with those observed during the RI.  

 Metals – Site COC metals (barium and hexavalent chromium) were only observed above
Class GA standards in the seep samples.  Nickel was detected above Class GA standards at
PP-3.  However, turbidity values were elevated at this location and the concentrations of
nickel in the dissolved metals analysis were below Class GA standards. Detections of Site
related COCs in the bedrock groundwater samples, when present, were typically one to two
orders of magnitude lower in concentration in comparison to the seep sample results.

 PCBs - PCBs were detected above Class GA standards at seep location, PP-2.  PCBs were
not detected in the other samples.  Due to the elevated turbidity of the sample collected at
PP-3, reporting limits for PCBs were elevated and subsequently non-detect.  PCBs were
previously detected during the SC and RI at seep locations PP-3 and PP-4.   PCBs have
consistently not been detected in groundwater at the Site.

 Emerging contaminant 1,4-dioxane was not detected in the groundwater samples collected
and is therefore not considered a Site COC.
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Seep and Bedrock Geochemistry Comparison 

Geochemistry data collected from the bedrock wells was compared to that from seeps identified on 

the steep downgradient slopes of the Site.  Cations (calcium, magnesium, sodium, and potassium) 

and anions (bicarbonate alkalinity, sulfate, and chloride) were selected for comparison purposes as 

they are naturally occurring in soils, bedrock, and precipitation in the region. The concentrations of 

these constituents are not expected to be affected by the presence or absence of Site COCs.   

The concentrations of the cations and anions selected are presented in Table 2.  The anion/cation 

total concentrations were normalized to percent concentrations by converting to milliequivalents per 

liter (meg/L).  Stiff plots were generated using these percent concentrations to compare the bedrock 

groundwater and seep sample results and are presented in Attachment 6.    

The stiff plots indicate that the seeps are geochemically different than bedrock groundwater, 

particularly in the disparity in relative sulfate concentrations, where bedrock groundwater was higher 

in sulfate concentrations (magnitude and total anion percentage) than in the seep water.  Shale 

bedrock typically contains sulfur bearing minerals that will leach sulfate into groundwater resulting 

in high sulfate concentrations.  Water derived from meteoric precipitation is typically much lower in 

sulfate concentrations.  The sampling results indicate that the source water for the seeps is from 

infiltrating precipitation that is migrating through the shallow subsurface along the surface of the 

impermeable clay and silt rather than from bedrock groundwater. 

REVISED CONCEPTUAL SITE MODEL

Based on the results of the data gap investigation, the conceptual site model (CSM) has been updated 

from that presented in the RI report (MACTEC, 2018a).  The entire updated CSM is presented below 

for continuity purposes. 

Site History 

The known history of Bearoff Metallurgical operations is vague.  Activities at the Site appear to have 

occurred between 1952 and 1978 based on available aerial photographs (MACTEC, 2018a).  It is 
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believed that the Site was used for waste disposal for the AL Tech Specialty Steel property prior to 

waste regulation (NYSDEC, 2017).  Historical documentation, previously collected data, and data 

collected for the RI indicate that metals and PCBs were released to Site soils as a result of previous 

Site activities.   

Contaminants of Concern 

Contaminants of concern at the site include:  

 Metals (primarily chromium [hexavalent and trivalent], nickel, copper, and barium) and

 PCBs.

These contaminants are typically associated with industrial waste materials including waste from 

steel mill operations.   

Source Areas and Points of Entry 

Contaminants detected on-site are associated with waste materials/fill which was apparently 

deposited on the ground surface and used to fill low areas throughout the Site.  The fill is variable in 

content, presumably depending on the type of waste accepted at the time of deposition.  Some fill 

areas consist primarily of fire brick and ash and other areas consist of slag, metal fragments, and fire 

brick, while other areas additionally include concrete construction debris.  Metals contamination was 

typically associated with the waste/fill materials throughout the Site.  However, concentrations in 

several soil samples were detected above soil cleanup objectives in areas beyond the visual extent of 

the waste.  PCB contamination in shallow surface soil samples is present at the highest concentrations 

in the north and central portions of the Site, with decreasing concentrations along the site road to the 

site entrance, which may be due to tracking by vehicles. 

Contaminant Fate and Transport 

Metals and PCBs are typically very persistent in the environment, remaining long after their use 

discontinues.  Once released into the environment metals may be soluble in water depending on the 

geochemistry of the Site soils and their physical state upon their release.  Although metals as elements 

do not break down, they are often present in various ionic states or complexed with other metals 
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depending on factors such as the surrounding chemistry, which may change their chemical properties 

and their behavior in the environment.  

PCBs are hydrophobic and readily sorb to soil particles.  PCBs are chemically stable and strongly 

resistant to degradation.  PCBs can be broken down by the effect of sunlight (such as in shallow 

surface water) or by microorganisms in soil and sediment. The rate of breakdown by microorganisms 

depends on the PCB congener present, the type of microorganisms present, available nutrients, and 

temperature. 

Processes including infiltration, percolation, and erosion can cause migration from one 

environmental medium to another and/or one area of the Site to another.  Mobility of PCBs in the 

environment is generally low; metals may be more mobile depending on the ionic state of the metal 

and the Site geochemistry.   

Migration Pathways 

Contaminants detected on-site are typically associated with the waste materials/fill.  Site related 

contaminants including metals and PCBs are present in soil, groundwater, surface water, and 

sediment.  Migration pathways for the contaminants from soil into the other media include 

erosion/overland flow and leaching. 

Erosion/Overland Flow 

The presence of metals contamination beyond the visual extent of the fill/waste suggests that erosion 

and overland flow of soils is a migration pathway at the Site.  PCBs in surface soils can migrate by 

erosional processes, with precipitation, or by tracking as people and/or vehicles move through the 

area. Elevated concentrations of metals and PCBs in surface water in the unnamed tributary were 

also present, although less frequent, suggesting that erosion of soil down the steep embankment and 

into nearby surface water bodies is a migration pathway at the Site.  Metals and PCB contamination 

of surface soils and waste materials adjacent to the unnamed tributary may be contributing to 

contamination detected in sediments.  
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Infiltration/Leaching 

Metals and PCBs have the potential to impact groundwater by leaching with infiltrating precipitation. 

Contaminants may then migrate with groundwater and discharge directly to adjacent surface water 

bodies or as seeps on the steep embankment adjacent to the Site.  Migration of PCBs through leaching 

with precipitation into the groundwater is expected to be minimal since 1) PCBs are hydrophobic 

and tend to adsorb to soil particles, and 2) concentrations in soil are observed to be decreasing with 

depth. Review of the analytical data for perched groundwater indicates that detections for PCBs and 

metals were less frequent and at lower concentrations than in soil.  PCBs were not detected in 

groundwater samples collected from the groundwater monitoring wells and are limited to water 

samples collected with shallow push point samplers from perched water located above the water 

table.  Toxicity Characteristic Leaching Procedure results also indicate that concentrations of metals 

in soil potentially mobilized by rainfall from Site soils are low in comparison to regulatory criteria. 

This data together suggests that although contaminants in soil are leaching to perched water with 

rainwater, this migration pathway to underlying groundwater may be limited for this Site. 

Water discharging at the seeps along the steep slopes of the Site is interpreted to be the result of 

rainwater migrating down to, and then along the surface of the impermeable clay underlying the Site 

based on: 

 the geochemical data,

 the infrequent detections of Site COCs in monitoring wells,

 the general horizontal or slightly downwards hydraulic gradients, and

 the relative difference in potentiometric groundwater elevations.

Metals and PCB detections in the seeps may be contributing to contamination detected in surface 

water in the unnamed tributary and surface soils on the eastern slope of the Site.  As such, the seeps 

are considered part of the contaminant migration pathway identified for the Site; however, the seeps 

are not considered to be related to bedrock groundwater migration.   

Complete Exposure Pathways 

Site related contaminants including metals and PCBs are present in soil, groundwater, surface water, 

and sediment.  Potentially complete exposure pathways were identified for direct contact with soil, 
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MACTEC Engineering and Consulting, P.C., Project No. 3611171207

April 2019

Location I.D Well Site

Measuring 
Point

Elevation
(ft msl)

Groundwater 
Elevation

(ft msl)

Water level 
(ft btor) Comments

BR-201 Bearoff 189.84 159.38 30.46 Top of Rock 162.2 ft msl
BR-202 Bearoff 190.12 150.27 39.85 Top of Rock 150.7 ft msl
MW-01 Bearoff 196.60 164.07 32.53
MW-02 Bearoff 189.69 <156.55 33.14 (Sump) Top of Rock 156.9 ft msl
MW-04 Bearoff 190.88 162.58 28.3

MW-101 Bearoff 190.86 162.51 28.35 Top of Rock  156.1 ft msl

WW-5 AL Tech - WMA 200.72 178.79 21.93
WW-10B AL Tech - WMA 212.59 173.24 39.35
WW-16 AL Tech - WMA 162.15 141.05 21.1

WW-16B AL Tech - WMA 163.48 147.33 16.15

PP-02 Bearoff NA 138.15 NA
PP-03 Bearoff NA 134.98 NA

Notes:
ft msl - ft above mean sea level
ft btor - feet below top of riser
WMA - Waste Management Area

Seeps

Table 1 -  Groundwater Elevation Measurements

Monitoring Wells

 4.1 Table 1 ‐ Water Level measurements Page 1 of 1
Created By:  NWV 11/30/18

Checked By: CRS 12/8/18
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April 2019

Location
Sample Date

Sample ID
Qc Code

Parameter NY-GA NY-GV Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual
Dioxane (µg/L)
1,4-Dioxane 1* NS NA 0.2 U NA 0.2 U NA NA
Polychlorinated biphenyls (µg/L)
Aroclor-1016 0.09 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 5 U
Aroclor-1221 0.09 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 5 U
Aroclor-1232 0.09 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 5 U
Aroclor-1242 0.09 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 5 U
Aroclor-1248 0.09 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 5 U
Aroclor-1254 0.09 NS 0.5 U 0.5 U 0.5 U NA 1.5 5 U
Aroclor-1260 0.09 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 5 U
Aroclor-1262 0.09 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 5 U
Aroclor-1268 0.09 NS 0.5 U 0.5 U 0.5 U NA 0.5 U 5 U
PCB (total) 0.09 NS 0.5 U 0.5 U 0.5 U NA 1.5 5 U
Total Metals (mg/L)
Aluminum NS NS 0.18 J 0.2 U 0.2 U NA 0.15 J 5.7
Antimony 0.003 NS 0.02 U 0.02 U 0.02 U NA 0.02 U 0.02 U
Arsenic 0.025 NS 0.015 U 0.015 U 0.015 U NA 0.015 U 0.015 U
Barium 1 NS 0.034 0.023 0.022 NA 2 3.9
Beryllium NS 0.003 0.002 U 0.002 U 0.002 U NA 0.002 U 0.00038 J
Cadmium 0.005 NS 0.002 U 0.00062 J 0.0006 J NA 0.00066 J 0.00055 J
Calcium NS NS 125 106 103 NA 37.9 51.9
Chromium 0.05 NS 0.0018 J 0.004 U 0.004 U NA 3.6 1.3
Chromium, Hexavalent 0.05 NS 0.0055 U 0.0055 U 0.0055 U NA 3.8 0.78
Cobalt NS NS 0.00081 J 0.004 U 0.004 U NA 0.0071 0.017
Copper 0.2 NS 0.055 0.08 J 0.01 UJ NA 0.0045 J 0.021
Iron 0.3 NS 0.59 0.96 0.88 NA 0.12 8.5
Lead 0.025 NS 0.01 U 0.0058 J 0.01 U NA 0.01 U 0.018
Magnesium NS 35 35.7 94.5 92.1 NA 151 74.2
Manganese 0.3 NS 0.27 0.59 0.58 NA 0.011 1
Mercury 0.0007 NS 0.0002 U 0.0002 U 0.0002 U NA 0.0002 U 0.0002 U
Nickel 0.1 NS 0.0032 J 0.0019 J 0.01 U NA 0.026 0.24
Potassium NS NS 13 19.4 18.5 NA 16.8 25.6

MW-04-284 PP-02 PP-03
FS FD FS FS FS

BR-202D-550

Table 2 - Groundwater and Seep Sample Results

FS
BR-201-680
10/16/2018

BR-201 BR-202

BR-202-550

MW-4 PP-2 PP-3
10/16/2018 10/16/2018 10/16/2018 10/16/2018 10/16/2018

BR-202

Table 2 ‐ Former Bearoff_GW_2018_Results rev Page 1 of 3
Created by: KMS 11/16/18

Checked by:  NWV 11/30/18
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NYSDEC – Site No. 401069  
MACTEC Engineering and Consulting, P.C., Project No. 3611171207

April 2019

Location
Sample Date

Sample ID
Qc Code

Parameter NY-GA NY-GV Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual

MW-04-284 PP-02 PP-03
FS FD FS FS FS

BR-202D-550
FS

BR-201-680
10/16/2018

BR-201 BR-202

BR-202-550

MW-4 PP-2 PP-3
10/16/2018 10/16/2018 10/16/2018 10/16/2018 10/16/2018

BR-202

Selenium 0.01 NS 0.025 U 0.025 U 0.025 U NA 0.16 0.13
Silver 0.05 NS 0.006 U 0.006 U 0.006 U NA 0.006 U 0.006 U
Sodium 20 NS 68.8 42.2 40.5 NA 14.5 13.2
Thallium NS 0.0005 0.02 U 0.02 U 0.02 U NA 0.02 U 0.02 U
Vanadium NS NS 0.005 U 0.005 U 0.005 U NA 0.0075 0.025
Zinc NS 2 0.031 0.052 J 0.01 UJ NA 0.01 U 0.027
Dissolved Metals (mg/L)
Aluminum NS NS NA NA NA NA NA 0.2 U
Antimony 0.003 NS NA NA NA NA NA 0.02 U
Arsenic 0.025 NS NA NA NA NA NA 0.015 U
Barium 1 NS NA NA NA NA NA 1.5
Beryllium NS 0.003 NA NA NA NA NA 0.002 U
Cadmium 0.005 NS NA NA NA NA NA 0.002 U
Calcium NS NS NA NA NA NA NA 29.6
Chromium 0.05 NS NA NA NA NA NA 0.87
Cobalt NS NS NA NA NA NA NA 0.004 U
Copper 0.2 NS NA NA NA NA NA 0.01 U
Iron 0.3 NS NA NA NA NA NA 0.056
Lead 0.025 NS NA NA NA NA NA 0.01 U
Magnesium NS 35 NA NA NA NA NA 71.2
Manganese 0.3 NS NA NA NA NA NA 0.049
Mercury 0.0007 NS NA NA NA NA NA 0.0002 U
Nickel 0.1 NS NA NA NA NA NA 0.0016 J
Potassium NS NS NA NA NA NA NA 24.3
Selenium 0.01 NS NA NA NA NA NA 0.12
Silver 0.05 NS NA NA NA NA NA 0.006 U
Sodium 20 NS NA NA NA NA NA 13.3
Thallium NS 0.0005 NA NA NA NA NA 0.02 U
Vanadium NS NS NA NA NA NA NA 0.0046 J
Zinc NS 2 NA NA NA NA NA 0.01 U

Table 2 ‐ Former Bearoff_GW_2018_Results rev Page 2 of 3
Created by: KMS 11/16/18

Checked by:  NWV 11/30/18
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NYSDEC – Site No. 401069  
MACTEC Engineering and Consulting, P.C., Project No. 3611171207

April 2019

Location
Sample Date

Sample ID
Qc Code

Parameter NY-GA NY-GV Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual

MW-04-284 PP-02 PP-03
FS FD FS FS FS

BR-202D-550
FS

BR-201-680
10/16/2018

BR-201 BR-202

BR-202-550

MW-4 PP-2 PP-3
10/16/2018 10/16/2018 10/16/2018 10/16/2018 10/16/2018

BR-202

Anions (mg/L)
Chloride 250 NS 13.1 12.2 NA NA 13.9 9.3
Sulfate 250 NS 293 391 NA NA 40.4 27.6
Alkalinity (mg/L)
Bicarbonate Alkalinity, as CaCO3 NS NS 347 328 NA NA 665 327
Total Alkalinity, as CaCO3 NS NS 347 328 NA NA 680 359 F1

Note:
Bold cells indicate a positively detected result F1 =   MS and/or MSD Recovery was outside acceptable limits
Highlighted cells indicate an exceedance of either the GA or GV FS = Field Sample
NY-GA = New York State Class GA Groundwater Standards FD = Field Duplicate
NY-GV = New York State Guidance Values J = estimated value
NS = No Standard PCB = Polychloinrated biphenyls
NA = Not analyzed for U = not detected
µg/L = micrograms per liter *- New York State Recommended Maximum Contaminant Leve
mg/L = milligrams per liter

Table 2 ‐ Former Bearoff_GW_2018_Results rev Page 3 of 3
Created by: KMS 11/16/18

Checked by:  NWV 11/30/18
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ATTACHMENT 1 

FIELD DATA RECORDS 























PROJECT NAME LOCATION ID DATE

PROJECT NUMBER START TIME END TIME

SAMPLE ID SAMPLE TIME SITE NAME/NUMBER PAGE

OF

WELL INTEGRITY
WELL DIAMETER (INCHES) YES NO N/A

CAP
TUBING ID (INCHES)  1/8  1/4  3/8  1/2  5/8  OTHER CASING

LOCKED
MEASUREMENT POINT (MP)  TOP OF RISER (TOR)  TOP OF CASING (TOC)  OTHER COLLAR

INITIAL DTW FINAL DTW PROT. CASING TOC/TOR
(BMP) FT (BMP) FT STICKUP (AGS) FT DIFFERENCE FT 

WELL DEPTH SCREEN PID REFILL TIMER
(BMP) FT LENGTH FT AMBIENT AIR PPM SETTING SEC

WATER DRAWDOWN PID WELL DISCHARGE
COLUMN FT VOLUME GAL MOUTH PPM TIMER SETTING SEC

(initial DTW- final DTW X well diam. squared X 0.041)
CALCULATED TOTAL VOL. DRAWDOWN/ PRESSURE
GAL/VOL GAL PURGED GAL TOTAL PURGED TO PUMP PSI
(column X well diameter squared X 0.041) (mL per minute X total minutes X 0.00026 gal/mL)

FIELD PARAMETERS WITH PROGRAM STABILIZATION CRITERIA (AS LISTED IN THE QAPP)

EQUIPMENT DOCUMENTATION

NITRIC ACID HDPE TUBING TEFLON BLADDER TURB. METER
WATTERA HEXANE LDPE TUBING OTHER PUMP
OTHER METHANOL OTHER OTHER OTHER
OTHER OTHER OTHER OTHER FILTERS NO. TYPE

ANALYTICAL PARAMETERS

PURGE OBSERVATIONS SKETCH/NOTES

PURGE WATER YES NO NUMBER OF GALLONS
CONTAINERIZED GENERATED

NO-PURGE METHOD YES NO
UTILIZED

Sampler Signature: Print Name:

Checked By: Date:

LOW FLOW GROUNDWATER SAMPLING RECORD

511 Congress Street, Portland Maine 04101

If yes, purged approximately 1 standing volume prior
to sampling or __________mL for this sample location.  

QC 
COLLECTED 

SAMPLE BOTTLE ID 
NUMBERS

BEGIN PURGING

TYPE OF PUMP DECON FLUIDS USED TUBING/PUMP/BLADDER MATERIALS EQUIPMENT USED

PRESERVATION 
METHOD

VOLUME 
REQUIRED

SAMPLE 
COLLECTED

PARAMETER
METHOD 
NUMBER

_________________

TURBIDITY (ntu)
(+/- 10% <10 ntu)

REDOX 
(mv)

(+/- 10 mv)

FIELD 
FILTERED

pH (units)
(+/- 0.1 units)

LOW FLOW GROUNDWATER SAMPLING RECORD

COMMENTS
TIME

3-5 Minutes

DTW (FT)
0.0-0.33 ft 
Drawdown

SP. CONDUCTANCE
(mS/cm)
(+/- 3%)

DISS. O2 (mg/L)
(+/- 10%)

PUMP 
INTAKE 

DEPTH (ft)

COND.: 3 SF max (ex. 3333 = 3330, 0.696 = 0.696)
pH: nearest tenth (ex. 5.53 = 5.5)
DO: nearest tenth (ex. 3.51 = 3.5)
TURB: 3 SF max, nearest tenth (6.19 = 6.2, 101 = 101)
ORP: 2 SF (44.1 = 44, 191 = 190)

FINAL STABILIZED FIELD PARAMETERS (to appropriate significant figures[SF])
TEMP.: nearest degree (ex. 10.1 = 10)

PURGE RATE 
(mL/min)

TEMP. (oC)
(+/- 3 degrees)

PERISTALTIC LIQUINOX SILICON TUBING S. STEEL PUMP MATERIAL WL METER
SUBMERSIBLE DEIONIZED WATER TEFLON TUBING PVC PUMP MATERIAL PID
BLADDER POTABLE WATER TEFLON LINED TUBING GEOPROBE SCREEN WQ METER

11/1/2018



PROJECT NAME LOCATION ID DATE

PROJECT NUMBER START TIME END TIME

SAMPLE ID SAMPLE TIME SITE NAME/NUMBER PAGE

OF

WELL INTEGRITY
WELL DIAMETER (INCHES) YES NO N/A

CAP
TUBING ID (INCHES)  1/8  1/4  3/8  1/2  5/8  OTHER CASING

LOCKED
MEASUREMENT POINT (MP)  TOP OF RISER (TOR)  TOP OF CASING (TOC)  OTHER COLLAR

INITIAL DTW FINAL DTW PROT. CASING TOC/TOR
(BMP) FT (BMP) FT STICKUP (AGS) FT DIFFERENCE FT 

WELL DEPTH SCREEN PID REFILL TIMER
(BMP) FT LENGTH FT AMBIENT AIR PPM SETTING SEC

WATER DRAWDOWN PID WELL DISCHARGE
COLUMN FT VOLUME GAL MOUTH PPM TIMER SETTING SEC

(initial DTW- final DTW X well diam. squared X 0.041)
CALCULATED TOTAL VOL. DRAWDOWN/ PRESSURE
GAL/VOL GAL PURGED GAL TOTAL PURGED TO PUMP PSI
(column X well diameter squared X 0.041) (mL per minute X total minutes X 0.00026 gal/mL)

FIELD PARAMETERS WITH PROGRAM STABILIZATION CRITERIA (AS LISTED IN THE QAPP)

EQUIPMENT DOCUMENTATION

PERISTALTIC LIQUINOX SILICON TUBING S. STEEL PUMP MATERIAL WL METER
SUBMERSIBLE DEIONIZED WATER TEFLON TUBING PVC PUMP MATERIAL PID
BLADDER POTABLE WATER TEFLON LINED TUBING GEOPROBE SCREEN WQ METER

NITRIC ACID HDPE TUBING TEFLON BLADDER TURB. METER
WATTERA HEXANE LDPE TUBING OTHER PUMP
OTHER METHANOL OTHER OTHER OTHER
OTHER OTHER OTHER OTHER FILTERS NO. TYPE

ANALYTICAL PARAMETERS

PURGE OBSERVATIONS SKETCH/NOTES

PURGE WATER YES NO NUMBER OF GALLONS
CONTAINERIZED GENERATED

NO-PURGE METHOD YES NO
UTILIZED

Sampler Signature: Print Name:

Checked By: Date:

LOW FLOW GROUNDWATER SAMPLING RECORD

511 Congress Street, Portland Maine 04101

If yes, purged approximately 1 standing volume prior
to sampling or __________mL for this sample location.  

QC 
COLLECTED 

SAMPLE BOTTLE ID 
NUMBERS

BEGIN PURGING

TYPE OF PUMP DECON FLUIDS USED TUBING/PUMP/BLADDER MATERIALS EQUIPMENT USED

PRESERVATION 
METHOD

VOLUME 
REQUIRED

PARAMETER
METHOD 
NUMBER

_________________

TURBIDITY (ntu)
(+/- 10% <10 ntu)

REDOX 
(mv)

(+/- 10 mv)

FIELD 
FILTERED

pH (units)
(+/- 0.1 units)

LOW FLOW GROUNDWATER SAMPLING RECORD

COMMENTS
TIME

3-5 Minutes

DTW (FT)
0.0-0.33 ft 
Drawdown

SP. CONDUCTANCE
(mS/cm)
(+/- 3%)

DISS. O2 (mg/L)
(+/- 10%)

PUMP 
INTAKE 

DEPTH (ft)

COND.: 3 SF max (ex. 3333 = 3330, 0.696 = 0.696)
pH: nearest tenth (ex. 5.53 = 5.5)
DO: nearest tenth (ex. 3.51 = 3.5)
TURB: 3 SF max, nearest tenth (6.19 = 6.2, 101 = 101)
ORP: 2 SF (44.1 = 44, 191 = 190)

FINAL STABILIZED FIELD PARAMETERS (to appropriate significant figures[SF])
TEMP.: nearest degree (ex. 10.1 = 10)

PURGE RATE 
(mL/min)

TEMP. (oC)
(+/- 3 degrees)

SAMPLE 
COLLECTED

11/1/2018



PROJECT NAME LOCATION ID DATE

PROJECT NUMBER START TIME END TIME

SAMPLE ID SAMPLE TIME SITE NAME/NUMBER PAGE

OF

WELL INTEGRITY
WELL DIAMETER (INCHES) YES NO N/A

CAP
TUBING ID (INCHES)  1/8  1/4  3/8  1/2  5/8  OTHER CASING

LOCKED
MEASUREMENT POINT (MP)  TOP OF RISER (TOR)  TOP OF CASING (TOC)  OTHER COLLAR

INITIAL DTW FINAL DTW PROT. CASING TOC/TOR
(BMP) FT (BMP) FT STICKUP (AGS) FT DIFFERENCE FT 

WELL DEPTH SCREEN PID REFILL TIMER
(BMP) FT LENGTH FT AMBIENT AIR PPM SETTING SEC

WATER DRAWDOWN PID WELL DISCHARGE
COLUMN FT VOLUME GAL MOUTH PPM TIMER SETTING SEC

(initial DTW- final DTW X well diam. squared X 0.041)
CALCULATED TOTAL VOL. DRAWDOWN/ PRESSURE
GAL/VOL GAL PURGED GAL TOTAL PURGED TO PUMP PSI
(column X well diameter squared X 0.041) (mL per minute X total minutes X 0.00026 gal/mL)

FIELD PARAMETERS WITH PROGRAM STABILIZATION CRITERIA (AS LISTED IN THE QAPP)

EQUIPMENT DOCUMENTATION

PERISTALTIC LIQUINOX SILICON TUBING S. STEEL PUMP MATERIAL WL METER
SUBMERSIBLE DEIONIZED WATER TEFLON TUBING PVC PUMP MATERIAL PID
BLADDER POTABLE WATER TEFLON LINED TUBING GEOPROBE SCREEN WQ METER

NITRIC ACID HDPE TUBING TEFLON BLADDER TURB. METER
WATTERA HEXANE LDPE TUBING OTHER PUMP
OTHER METHANOL OTHER OTHER OTHER
OTHER OTHER OTHER OTHER FILTERS NO. TYPE

ANALYTICAL PARAMETERS

PURGE OBSERVATIONS SKETCH/NOTES

PURGE WATER YES NO NUMBER OF GALLONS
CONTAINERIZED GENERATED

NO-PURGE METHOD YES NO
UTILIZED

Sampler Signature: Print Name:

Checked By: Date:

LOW FLOW GROUNDWATER SAMPLING RECORD

511 Congress Street, Portland Maine 04101

If yes, purged approximately 1 standing volume prior
to sampling or __________mL for this sample location.  

QC 
COLLECTED 

SAMPLE BOTTLE ID 
NUMBERS

BEGIN PURGING

TYPE OF PUMP DECON FLUIDS USED TUBING/PUMP/BLADDER MATERIALS EQUIPMENT USED

PRESERVATION 
METHOD

VOLUME 
REQUIRED

SAMPLE 
COLLECTED

PARAMETER
METHOD 
NUMBER

_________________

TURBIDITY (ntu)
(+/- 10% <10 ntu)

REDOX 
(mv)

(+/- 10 mv)

FIELD 
FILTERED

pH (units)
(+/- 0.1 units)

LOW FLOW GROUNDWATER SAMPLING RECORD

COMMENTS
TIME

3-5 Minutes

DTW (FT)
0.0-0.33 ft 
Drawdown

SP. CONDUCTANCE
(mS/cm)
(+/- 3%)

DISS. O2 (mg/L)
(+/- 10%)

PUMP 
INTAKE 

DEPTH (ft)

COND.: 3 SF max (ex. 3333 = 3330, 0.696 = 0.696)
pH: nearest tenth (ex. 5.53 = 5.5)
DO: nearest tenth (ex. 3.51 = 3.5)
TURB: 3 SF max, nearest tenth (6.19 = 6.2, 101 = 101)
ORP: 2 SF (44.1 = 44, 191 = 190)

FINAL STABILIZED FIELD PARAMETERS (to appropriate significant figures[SF])
TEMP.: nearest degree (ex. 10.1 = 10)

PURGE RATE 
(mL/min)

TEMP. (oC)
(+/- 3 degrees)

11/1/2018
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PROJECT NAME SAMPLE LOCATION DATE

PROJECT NUMBER START TIME END TIME

SAMPLE ID SAMPLE TIME PAGESITE NAME/NUMBER Former

OF

WELL/PIEZOMETER GEOPROBE PORE WATER OUTFALL  OTHER WELL INTEGRITY
YES NO N/A

 1  2  4  6  8  OTHER CAP
CASING

 1/8  1/4  3/8  1/2  5/8  OTHER LOCKED
COLLAR

SAMPLE TYPE GRAB

WELL DIAMETER (INCHES)

TUBING ID (INCHES)

MEASUREMENT POINT (MP)  TOP OF RISER (TOR)  TOP OF CASING (TOC)  OTHER

INITIAL DTW FINAL DTW PROT. CASING TOC/TOR
(BMP) FT (BMP) FT STICKUP (AGS) FT DIFFERENCE FT 

WELL DEPTH SCREEN PID REFILL TIMER
(BMP) FT LENGTH FT AMBIENT AIR PPM SETTING SEC

WATER DRAWDOWN PID WELL DISCHARGE
COLUMN FT VOLUME GAL MOUTH PPM TIMER SETTING SEC

(initial DTW- final DTW X well diam. squared X 0.041)
CALCULATED TOTAL VOL. DRAWDOWN/ PRESSURE
GAL/VOL GAL PURGED GAL TOTAL PURGED TO PUMP PSI
(column X well diameter squared X 0.041) (mL per minute X total minutes X 0.00026 gal/mL)

FIELD PARAMETERS

CLEAR COLORED _______________ CLOUDY _______________ TURBID _______________ ODOR _______________ OTHER (see notes) _______________

EQUIPMENT DOCUMENTATION

PERISTALTIC LIQUINOX SILICON TUBING S. STEEL PUMP MATERIAL WATER LEVEL METER
SUBMERSIBLE DEIONIZED WATER TEFLON TUBING PVC PUMP MATERIAL PID
BLADDER POTABLE WATER TEFLON LINED TUBING GEOPROBE SCREEN WQ METER

NITRIC ACID HDPE TUBING TEFLON BLADDER TURB. METER
WATTERA HEXANE LDPE TUBING OTHER PUMP
Geopump METHANOL OTHER OTHER OTHER
OTHER OTHER OTHER OTHER FILTERS NO. TYPE

ANALYTICAL PARAMETERS

NOTES SKETCH

PURGE OBSERVATIONS

PURGE WATER YES NO NUMBER OF GALLONS

CONTAINERIZED GENERATED

NO-PURGE METHOD YES NO

UTILIZED

Sampler Signature: Print Name:

GROUNDWATER/ PORE WATER  GRAB SAMPLING RECORD
Checked By: Date:

TUBING/PUMP/BLADDER MATERIALS EQUIPMENT USED

SAMPLE OBSERVATIONS:

COMMENTS

BEGIN PURGING

_________________

If yes, purged approximately 1 standing volume prior
to sampling or __________mL for this sample location.  

TYPE OF PUMP DECON FLUIDS USED

pH (units) DISS. O2 (mg/L) TURBIDITY (ntu) REDOX (mv)
PUMP 

INTAKE 
DEPTH (ft)

TIME DTW (FT)
PURGE RATE 

(mL/min)
TEMP. (oC)

SP. CONDUCTANCE
(mS/cm)

GROUNDWATER/ PORE WATER GRAB SAMPLING RECORD

PARAMETER

511 Congress Street, Portland Maine 04101

SAMPLE 
COLLECTED

QC 
COLLECTED

SAMPLE BOTTLE ID 
NUMBERS

METHOD NUMBER
PRESERVATION 

METHOD
VOLUME REQUIRED

11/1/2018
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PROJECT NAME SAMPLE LOCATION DATE

PROJECT NUMBER START TIME END TIME

SAMPLE ID SAMPLE TIME PAGESITE NAME/NUMBER Former

OF

WELL/PIEZOMETER GEOPROBE PORE WATER OUTFALL  OTHER WELL INTEGRITY
YES NO N/A

 1  2  4  6  8  OTHER CAP
CASING

 1/8  1/4  3/8  1/2  5/8  OTHER LOCKED
COLLAR

SAMPLE TYPE GRAB

WELL DIAMETER (INCHES)

TUBING ID (INCHES)

MEASUREMENT POINT (MP)  TOP OF RISER (TOR)  TOP OF CASING (TOC)  OTHER

INITIAL DTW FINAL DTW PROT. CASING TOC/TOR
(BMP) FT (BMP) FT STICKUP (AGS) FT DIFFERENCE FT 

WELL DEPTH SCREEN PID REFILL TIMER
(BMP) FT LENGTH FT AMBIENT AIR PPM SETTING SEC

WATER DRAWDOWN PID WELL DISCHARGE
COLUMN FT VOLUME GAL MOUTH PPM TIMER SETTING SEC

(initial DTW- final DTW X well diam. squared X 0.041)
CALCULATED TOTAL VOL. DRAWDOWN/ PRESSURE
GAL/VOL GAL PURGED GAL TOTAL PURGED TO PUMP PSI
(column X well diameter squared X 0.041) (mL per minute X total minutes X 0.00026 gal/mL)

FIELD PARAMETERS

CLEAR COLORED _______________ CLOUDY _______________ TURBID _______________ ODOR _______________ OTHER (see notes) _______________

EQUIPMENT DOCUMENTATION

PERISTALTIC LIQUINOX SILICON TUBING S. STEEL PUMP MATERIAL WATER LEVEL METER
SUBMERSIBLE DEIONIZED WATER TEFLON TUBING PVC PUMP MATERIAL PID
BLADDER POTABLE WATER TEFLON LINED TUBING GEOPROBE SCREEN WQ METER

NITRIC ACID HDPE TUBING TEFLON BLADDER TURB. METER
WATTERA HEXANE LDPE TUBING OTHER PUMP
Geopump METHANOL OTHER OTHER OTHER
OTHER OTHER OTHER OTHER FILTERS NO. TYPE

ANALYTICAL PARAMETERS

NOTES SKETCH

PURGE OBSERVATIONS

PURGE WATER YES NO NUMBER OF GALLONS

CONTAINERIZED GENERATED

NO-PURGE METHOD YES NO

UTILIZED

Sampler Signature: Print Name:

GROUNDWATER/ PORE WATER  GRAB SAMPLING RECORD
Checked By: Date:

TUBING/PUMP/BLADDER MATERIALS EQUIPMENT USED

SAMPLE OBSERVATIONS:

COMMENTS

BEGIN PURGING

_________________

If yes, purged approximately 1 standing volume prior
to sampling or __________mL for this sample location.  

TYPE OF PUMP DECON FLUIDS USED

pH (units) DISS. O2 (mg/L) TURBIDITY (ntu) REDOX (mv)
PUMP 

INTAKE 
DEPTH (ft)

TIME DTW (FT)
PURGE RATE 

(mL/min)
TEMP. (oC)

SP. CONDUCTANCE
(mS/cm)

GROUNDWATER/ PORE WATER GRAB SAMPLING RECORD

PARAMETER

511 Congress Street, Portland Maine 04101

SAMPLE 
COLLECTED

QC 
COLLECTED

SAMPLE BOTTLE ID 
NUMBERS

METHOD NUMBER
PRESERVATION 

METHOD
VOLUME REQUIRED
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ATTACHMENT 2 

BOREHOLE GEOPHYSICAL LOGGING REPORT 
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ATTACHMENT 3 

SITE SURVEY 





SS-G6 42.715418260 73.726109281 189.81

SS-N8 42.715169648 73.724907963 136.44
SS-L9 42.714974102 73.725166750 145.05
SS-L8 42.715105570 73.725097910 140.61
SS-L3 42.715784739 73.725278833 134.84
SS-K2 42.715944977 73.725495724 136.44
SS-J7 42.715276167 73.725588737 184.27
SS-J5 42.715546640 73.725599700 184.66
SS-J3 42.715766646 73.725573558 154.36
SS-I9 42.714941067 73.725719052 186.54

SS-I7B 42.715235267 73.725801838 188.27
SS-I7A 42.715295952 73.725690266 185.72
SS-I6 42.715410681 73.725743020 186.91
SS-I5 42.715523115 73.725805405 187.73
SS-I4 42.715656083 73.725787936 186.62
SS-I3 42.715818845 73.725769502 164.08
SS-H9 42.714979643 73.725986312 187.50
SS-H6 42.715404804 73.725937230 188.95
SS-H5 42.715557470 73.725898753 188.44
SS-H4 42.715666541 73.725971152 188.08
SS-H3 42.715807395 73.725963298 182.93
SS-H2 42.715914519 73.725885570 166.84
SS-H17 42.713888924 73.725915175 169.78
SS-H16 42.713995954 73.725921063 161.02
SS-G8 42.715102853 73.726185540 190.39
SS-G3 42.715841479 73.726150537 188.26
SS-G2 42.715941922 73.726143968 179.70
SS-G17 42.713897426 73.726149984 177.73
SS-G16 42.714015920 73.726127980 167.53
SS-F6 42.715372988 73.726552706 192.33
SS-F4 42.715752272 73.726292979 190.70
SS-E8 42.715106119 73.726465930 191.61
SS-D9 42.714927292 73.726783299 187.78
SS-E11 42.714760941 73.726461286 187.81
SB-102 42.714995483 73.724162244 94.06
SS-F16 42.714016843 73.72634210 181.75
SS-H7 42.715318346 73.72596559 189.53
SS-K8 42.715136282 73.72534766 168.49
SS-L7 42.715247277 73.72525876 170.80
SS-K7 42.715241133 73.72541096 176.93
SS-E3 42.715821681 73.72648510 188.97
SS-E4 42.715712895 73.72654294 191.10

SS-U11 42.714712633 73.72355700 74.79

SS-Q14 42.714276676 73.72426836 96.91

SS-T9 42.715031871 73.72378335 80.23
SS-Q10 42.714943994 73.72406315 89.34

Attachment 3 - Site Survey 

Latitude Longitude

15152.03

SOIL SAMPLES
BEAROFF METALLURGICAL SITE

*HORIZ. DATUM: GEOGRAPHIC NAD83

*VERT. DATUM: NAVD 88

Soil Samples
Elevation at 

Ground



MW-4 42.714507709 73.726760376 190.88 188.08
MW-101 42.714489379 73.726788884 190.86 188.05
SW-201 42.716122513 73.725698149 125.47
SW-202 42.715973591 73.725543522 122.28
SW-203 42.715786023 73.725071060 109.59
SD-204 42.715620200 73.724544075 84.94
SW-205 42.715554622 73.724236811 79.34
BR-201 42.715593342 73.725916979 189.84 188.15
BR-202 42.714964959 73.726005974 190.12 187.67

GEOGRAPHIC NAD83

Piezometer Latitude Longitude Elevation
PZ01 42.716004192 73.725860825 160.00
PZ03 42.715630103 73.725082787 140.94

Seep Location Latitude Longitude Elevation
PP-2 42.715832501 73.725521455 138.15
PP-3 42.715054387 73.725067228 134.98

Ground Elev.Well Latitude Longitude
Top of Casing 

Elevation

BEAROFF METALLURGICAL SITE

MONITORING WELLS
BEAROFF METALLURGICAL SITE

*VERT. DATUM: NAVD 88

*VERT. DATUM: NAVD 88

SEEP SAMPLING LOCATION
BEAROFF METALLURGICAL SITE

*HORIZ. DATUM: GEOGRAPHIC NAD83

PIEZOMETER

*HORIZ. DATUM: GEOGRAPHIC NAD83

*VERT. DATUM: NAVD 88
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ATTACHMENT 4 

SITE CROSS SECTIONS 
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