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January 16, 2020 

Mr. Tom Biamonte 
Shelby Crushed Stone 
10830 Blair Rd 
Medina, New York 14103 

Re:  Wetland Hydrogeology Impact Evaluation 
        Medina Mine Expansion 

Dear Tom: 

It is our understanding that Shelby Crushed Stone (Shelby) has proposed to expand its Medina 
Mine southward through the existing 100-ft wetland buffer and into a wetland that borders the 
mine on the southern side. Alpha Geoscience (Alpha) was asked by Brian Milliman of Strategic 
Mining Solutions (SMS) to conduct a hydrogeologic evaluation for you regarding the potential 
impact of the mine expansion on the remaining wetland south of the expansion. 

The Medina Mine is located on the south side of Blair Road in the Town of Shelby, NY (Figure 
1). The mining plan map prepared by SMS indicates that the current life-of-mine (LOM) is 
approximately 106 acres and that the proposed southward expansion is approximately 15 acres 
(Attachment 1). Figure 2 shows the expansion area in more detail. Approximately 8.7 acres of 
the 15-acre expansion area are Federal and State wetland comprised of emergent marsh and 
hardwood swamp. The southern border of the expansion area is adjacent to an east-northeast 
oriented ditch (Figures 1 and 2). This ditch will be referred to in this report as the primary ditch. 
The primary ditch will remain undisturbed and an earthen berm will be constructed between the 
primary ditch and the quarry.  

Based on the information provided below, we anticipate that the proposed removal of 8.7 acres 
of wetland, which represents a loss of approximately 1.7% of the total wetland area (502 acres), 
will have no significant hydrogeological impact to the remaining wetland as a result of the mine 
expansion.  
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Hydrogeologic Characteristics of the Wetland 

 

Soil and Unconsolidated Material  

 

The wetlands continue southward beyond the primary ditch onto property owned by Shelby 
(Figure 2).  The wetland area is approximated by the large, flat area of Palms Muck soils on 
Figure 3. According to the online Soil Survey of Orleans County, New York, this area of Palms 
Muck soil is 502 acres.  Palms Muck is an organic, level soil that is very poorly drained and 
typically underlain by low-permeability silty clay loam. The silt layers retard downward 
percolation during the wet season. 

 

A test pit (TP-1) was dug to 8.5 feet below ground surface (BGS) on October 5, 2019, 
approximately 150 ft south of the primary ditch, to confirm the soil stratigraphy in the wetland 
area (Figure 2). The log for test pit TP-1 is included in Attachment 2. The presence of silt layers 
beneath the wetland were confirmed in the test pit. A sample of the silt from 5.0-5.4 feet BGS 
was submitted to Atlantic Testing Laboratory (ATL) for sieve analysis with hydrometer. The 
results show the sample was 88% silt, 8% clay, and 4% fine sand (Attachment 3). The test pit 
was dry to a depth of 8.0 ft BGS. Wet, silty clay was encountered at the bottom of the test pit.  

 

Two bore holes (B-1-14 and B-2-14) were drilled in the wetland in 2014. The locations of the 
bore holes are shown on Figure 2. The boreholes were drilled using hollow stem augers through 
the overburden and were cored into the underlying bedrock. Split-spoon samples were collected 
through the overburden and placed in jars. Logs for the two boreholes are provided in 
Attachment 2. Wet silty clay, which was similar to that encountered at the base of test pit TP-1, 
was encountered from 7.0-8.5 ft BGS. 

 

A soil sample from bore hole B-1-14, which is located in the middle of the wetland area north of 
the primary ditch, was also sent to ATL for sieve analysis. The sample was from a depth of 6.0-
8.0 ft BGS and, according to the boring log, represented both a silty sand and the underlying 
clayey silt layer. The results of the sieve analysis are consistent with that description and indicate 
the sample was comprised of 50% silt, 21% clay, and 29% sand. The log from bore hole B-2-14 
did not indicate any specific silt or clay layers; however, no split-spoon samples were collected 
from 6.0-9.0 ft BGS, which is the interval in which the silty clay was encountered at B-1-14. It is 
reasonable to assume that the clayey silt layer extends across the wetland, given the fact that the 
clayey silt was deposited in a glacial lake setting (Lake Tonowanda) thousands of years ago 
(Bradford et. al). 

 



January 16, 2020  
Page 3 
 

  

679 Plank Road ● Clifton Park, New York 12065 ● (518) 348-6995 ● Fax (518) 348-6966 
www.alphageoscience.com  

Bedrock 

 

The logs for B-1-14 and B-2-14 (Attachment 2) indicate that the depth to bedrock ranges from 12 
ft, at B-1-14 to 18.5 ft at B-2-14 and that the depth to bedrock increases southward across the 
wetland. The bedrock consists of the Gasport and Decew Members of the Lockport Group 
dolostones that are underlain by the Rochester Shale. The quarry adjacent to the wetland is 
currently mining the Lockport dolostones; however, the plan is to also mine the top of the 
Rochester shale. 

 

Surface water 

 

The Soil Survey of Orleans County, NY (1977 Printed Version) has 1:15,840 scale soil map 
sheets with black and white aerial images that were taken in the early 1970s, prior to mining at 
the site. The aerial image for the site shows that the present-day wetland area was nearly treeless 
and that the vast majority of the wetland had ditches that drained into a primary ditch. The land 
was being drained and used for muck farming (potatoes and/or onions) on both sides of the 
primary ditch. This is consistent with the fact that the USGS Medina Quadrangle map, which 
was published in 1973, does not indicate a wetland present in the area south of the mine (see 
Figure 1). The ditches south of the primary ditch drained northward to the primary ditch, whereas 
those on the north side drained southward to the primary ditch. The topographic contours on 
Figure 1 indicate that a 10 to 15-ft high ridge bordered the wetland on the north side, where the 
quarry presently resides. 

 

The ditches are still visible more than 20 years later in a 1994-1999 Color Infrared aerial image 
of the site obtained from the NYS Office of Information Technology Services (Figure 4). The 
ditches on both sides of the primary ditch had water in them and several were still clearly 
defined, although brush and small trees had started to take over the wetland since the muck 
farming area had gone fallow by that time. The edge of the quarry was between 350 ft and 600 ft 
north of the primary ditch in the 1994-1999 image. The presence of surface water in the wetland 
area is an indication that the wetland had not been affected by the presence of the nearby quarry.  

 

Surface water was present seasonally in the wetland and its ditches. Aerial images of the site 
available from GoogleEarth and the NYS Office of Information Technology, as well as on-site 
monitoring of the ditch, indicate that the wetland is typically dry during the summer and fall and 
wet during the winter and spring (Table 1). On-site monitoring of a staff gage (SG-1) in the 
primary ditch confirms that the ditch was again dry in the fall of 2019, but water had started to 
back up in the ditch as of early November (Table 2). Figure 2 shows the location of SG-1. The 
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present edge of the quarry is between 300 ft to 350 ft north of the primary ditch (Figure 2).  
Ponded water has been present in the primary ditch from November 9, 2019 through January 9, 
2020, the most recent measurement date.  

 

A source of the water in the wetland, in addition to direct precipitation, is from surface water 
backing up in the primary ditch as a result of beaver dams further downstream. The investigation 
that you conducted into the current location of the beaver dam on October 29, 2019 revealed that 
the dam was located in the primary ditch approximately 0.9 miles east of the site (Figure 1). 
Water was ponded behind the dam to a position approximately 1,800 ft east of the site. As of 
November 9, 2019, the water had backed up in the primary ditch to a position west of SG-1.   

 

Ground Water 

 

Well points PZ-1 and PZ-2 were installed to depths below grade of 5.0 ft and 6.4 ft BGS, 
respectively, in the wetland on either side of the primary ditch, on October 5, 2019. Their 
locations are shown on Figure 2. Well point PZ-1 was installed adjacent to the location of core 
hole B-1-14.  Both well points remained dry for over two weeks after water had backed up in the 
primary ditch past SG-1 (Table 2). Well point PZ-2 had water in it prior to water appearing in 
PZ-1. The water level in both well points eventually rose above the water level in the primary 
ditch (SG-1). There was standing water around the base of the southern well point (PZ-2) at the 
time of the January 9, 2020 measurement; however, the ground around the northern well (PZ-1) 
point was still dry. 

 

The primary source of water to the wetland is direct precipitation. The beaver activity results in a 
secondary “surcharge” of water to the wetland. The ponding of surface water within the primary 
ditch and its feeders occurs first, followed by the development of a seasonal, semi-perched water 
table on the underlying clayey silt and silty clayey layers. This is shown by the data in Table 2 
and in the hydrographs of SG-1, PZ-1 and PZ-2 presented in Figure 5.  There is a lag time 
between when surface water appears in the ditches and when the shallow, perched water table 
develops. The elevation of the perched water table on both sides of the ditch rises above the 
elevation of the primary ditch as the wet season continues.  The semi-perched water table occurs 
during the winter and spring and is drawn down during summer and fall by evapotranspiration 
and very slow percolation downward to bedrock. This process occurs with or without the nearby 
presence of the quarry, which is currently approximately 215 ft north of PZ-1. 

 

Data from bedrock well MW-6, which was located near the present quarry edge, indicates that 
the ground water table generally stays within the bedrock, separate from the perched water table. 
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Shelby has monitored water levels in various bedrock monitoring wells at the quarry since 2001. 
Well MW-6, also known as the Muck Well, was located just inside the LOM boundary (Figure 
2) and was installed in 2007 to a depth of 24 ft BGS. Water levels were monitored on a monthly 
basis there from 2007 until it was mined out in 2016. The hydrograph of the MW-6 water level 
elevation data is presented in Figure 6. The hydrograph indicates that the water table rarely rose 
above the bedrock surface during the nine years the well was monitored and never dropped 
below the Gasport Member (Figure 6). The water table at MW-6 fluctuated up and down 
seasonally by approximately four to five feet from 2007 until late fall 2105 and early winter 2016 
when an apparent downward trend in water levels began as the mine approached the well and 
ultimately took it out of commission. The southern quarry face was approximately 280 ft from 
well MW-6 in 2014 and there was no apparent impact to the water level trend in MW-6 at that 
time. 

 

Ground water seepage from the southern quarry face is stratigraphically controlled and emanates 
from the contact between the Gasport Member and the underlying Decew Member.  

 

 

Hydrogeologic Cross Sections 

 

Hydrogeologic cross sections were constructed to represent conditions in June 2014, October 
2019, and in the future on the last day of mining. The date of June 2014 was chosen because a 
topographic survey of the mine had been conducted for the mining permit renewal in 2014 and 
because well MW-6 had water level data available for that month. The cross sections are 
presented as Figure 7, 8 and 9 and were constructed using information from the following 
sources: 

 

 2019 Mining Plan Map showing proposed expansion area (Attachment 1) 

 Log of test pit TP-1 (Attachment 2) 

 Log of core holes B-1-14 and B-2-14 (Attachment 2) 

 Ground water data from well points PZ-1 and PZ-2, staff gauge SG-1, and monitoring 
well MW-6 (Table 2; Figure 6) 

 Elevation of seepage in southern quarry wall and its stratigraphic position (Figure 8) 

 2014 Mining Plan Map, dated June 9, 2014 (not attached) 

 2019 Reclamation Plan Map showing proposed expansion area (Attachment 1) 
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The water table drawdown curve away from the quarry face is estimated using the elevation of 
the known seepage at the quarry face at the base of the Gasport Member, the water level at MW-
6 on June 22, 2014, and the fact that the water table typically remains within the Gasport 
Member, or just above it. The June 22, 2014 water-level date for MW-6 is only two weeks after 
the topographic survey completed for the 2014 mining plan map; consequently, the location of 
the quarry face at that time can be determined as 280 ft from MW-6.  The drawdown curve is 
steeper as it approaches the quarry face and gradually flattens southward and away from the face.  
A very slight upward slope on the water table is maintained southward across the wetland due to 
the rise of the water table within the higher terrain immediately south of the wetland area (Figure 
1).  Ground water flow will follow the high to low water table elevation from the higher terrain 
in the south, northward across the wetland and toward the quarry. The hydrogeologic cross 
sections indicate that the vast majority of water table drawdown takes place within 
approximately 150 ft of the edge of the quarry. 

 

Potential Impact to the Wetland 

 

The proposed removal of 8.7 acres of wetland represents a loss of approximately 1.7% of the 
total wetland area (502 acres), as defined by the presence of Palms Muck. Other than the 
physical removal of wetland by mining, no significant hydrogeologic impact to the remaining 
wetland is anticipated as a result of the mine expansion. The evidence for this is summarized in 
the following bullets: 

 

 The primary source of water in the wetland is from direct precipitation. An additional 
contribution comes from surface water ponding in the ditches and wetland due to beaver 
dam(s) downstream in the primary ditch.  This will not change as a result of the mine 
expansion; 

 Water in the primary ditch will continue to naturally back up into the feeder ditches and 

low areas of the wetland south of the primary ditch as it has done for decades, with or 
without the presence of the mine; 

 The clayey silt layer beneath the wetland will remain and continue to retard infiltration to 
the bedrock during the seasonal wet periods; 

 The rate of infiltration to the subsurface will not change as a result of the expansion; 
consequently, the length of time that the wetland remains wet at the surface will not 
change as a result of the expansion; 

 A seasonal, semi-perched, water table condition develops on the underlying clayey silt 
and silty clay layers during the winter and spring. The semi-perched water table is drawn 
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down by evapotranspiration and slow percolation during the summer and fall. This 
condition will not change as a result of the mine expansion;  

 The earthen berm to be created between the primary ditch and the quarry will prevent 

surface waters from entering the quarry from the wetland and ditches; 

 The ground water table, which is typically within the bedrock, will be lowered by as 
much as 10 feet at the proposed southern quarry face; however, the extent of water table 
drawdown will diminish away from the quarry face. Based on the hydrograph of MW-6, 
the impact will be de minimis beyond approximately 280 ft, where the water table will be 
relatively unchanged. 

 

Let me know if you have any questions regarding this evaluation.  

Sincerely, 

 

 
Steven M. Trader, PG, CPG 

Alpha Geoscience 

 

 

Reference: 

 

Bradford, A.H., Puglia, P.S. and Yoakum, TD., 1973, Soil Survey of Orleans County, New York, 
USDA, Soil Conservation Service, 138 p. 
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Image Date or Monitoring 
Date

Condition of 
Wetland 
Ditches

Source

11/9/2019 ‐ 1/9/2020 Wet On‐site Monitoring
10/5/2019 ‐11/1/2019 Dry On‐site Monitoring

9/22/2018 Dry GoogleEarth
10/14/2016 Dry GoogleEarth
5/30/2016 Wet GoogleEarth

4/15/2015 > <5/7/2015 Wet NYS Office of Info. Tech.
6/5/2015 Wet GoogleEarth
6/21/2014 Wet GoogleEarth
10/5/2011 Dry GoogleEarth
April 2010 Wet NYS Office of Info. Tech.
5/3/2009 Wet GoogleEarth
6/4/2006 Wet GoogleEarth
April 2005 Wet NYS Office of Info. Tech.
April 2002 Wet NYS Office of Info. Tech.
3/27/1995 Wet GoogleEarth

Historical Wet and Dry Conditions
Wetland Ditches

Shelby Crushed Stone ‐ Medina Mine

TABLE 1

Z:\projects\2019\19100‐19120\19120 ‐ Medina Mine\4_0 Figures and Maps\Wetland Wet‐Dry Conditions\Table 1



ID
Total Depth
MP Elevation

Bottom Elevation
Date

10/5/2019 Dry <588.82 Dry <587.3 Dry <591.36
10/7/2019 Dry <588.82 Dry <587.3 Dry <591.36
10/18/2019 Dry <588.82 Dry <587.3 Dry <591.36
10/25/2019 Dry <588.82 Dry <587.3 Dry <591.36
11/1/2019 Dry <588.82 Dry <587.3 Dry <591.36
11/9/2019 Dry <588.82 Dry <587.3 3.01 591.89
11/15/2019 Dry <588.82 Dry <587.3 2.31 592.59
11/20/2019 Dry <588.82 Dry <587.3 2.21 592.69
12/5/2019 Dry <588.82 3.62 592.98 1.95 592.95
12/17/2019 4.54 591.36 2.55 594.05 1.7 593.2
12/27/2019 4.44 591.46 NR NR 1.83 593.07
1/3/2020 2.16 593.74 NR NR 1.66 593.24
1/9/2020 2.5 593.4 2.67 593.93 2 592.9

NR = No reading due to limited access

Total Depth measured from Measuring Point (MP)

588.82 587.30 591.36
Depth to Water

Note: Total depth and depth to water measurements are made from the top of the 

well casing, or top of staff gauge. All measurements are in feet and made by Shelby 

Crushed Stone except for 10/5/2019.

TABLE 2
Water Level Measurements

Wetland Monitoring Points
Shelby Crushed Stone ‐ Medina Mine

PZ1 PZ2 SG1
7.08 9.30 3.54
595.9 596.60 594.9

Z:\projects\2019\19100‐19120\19120 ‐ Medina Mine\9_0 Data Analysis\Shelby ‐ Wetland WL data\WLs for Wetland Report
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FIGURE 6
MW‐6 Water Level Elevations
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2019 Mining Plan Map 

2019 Reclamation Plan Map 
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Laboratory Results of Grain Size Analyses 
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