
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Revegetation 
Testing Program 
Monitoring Report 

 
 

Submitted by: Submitted to: 
 
Bowman Barton Mines Company, LLC 
179 River St.  Ruby Mountain Garnet Mine 
Troy, New York 12180 PO Box 400 
518.270.1620 North Creek, New York 12853 

 

February 23, 2024 
  

bowman.com 

APACMagee
APA-ReceivedStamp



179 River Street, Troy, New York, 12180 
P: 518.270.1620  

2         bowman.com 
 

Contents 
 

1.0 Project Overview ................................................................................................................................................................... 4 
2.0 Site Conditions ...................................................................................................................................................................... 5 

2.1 Residual Mineral Storage .............................................................................................................................................. 5 
2.2 Topography ........................................................................................................................................................................ 5 
2.3 Surface Water Features .................................................................................................................................................. 5 
2.4 Soils ....................................................................................................................................................................................... 5 
2.5 Threatened and Endangered Species ...................................................................................................................... 5 

3.0 Revegetation Testing Program 1995-2000 ................................................................................................................. 6 
3.1 Proposed Revegetation Testing Program (1995)................................................................................................. 6 
3.2 Revegetation Testing Program Monitoring (1998) ............................................................................................. 6 
3.3 Final Revegetation Testing Program Monitoring (1999) .................................................................................. 6 

4.0 Methodology ......................................................................................................................................................................... 7 
4.0 Results....................................................................................................................................................................................... 8 

4.1 Sample Adequacy ............................................................................................................................................................ 8 
5.0 Discussion ................................................................................................................................................................................ 9 

5.1 Future Sampling Considerations ................................................................................................................................ 9 
6.0 References ............................................................................................................................................................................. 11 
 

Tables 
Table 1  Species Cover per Plot, Transect 1 

Table 2  Species Cover per Plot, Transect 2 

Table 3  Species Cover per Plot, Transect 3 

Table 4  Species Cover per Plot, Transect 4 

Table 5  Species Cover per Plot, Transect 5 

Table 6  Relative Frequency per Species 

 

Figures 
Figure 1 Site Location 

Figure 2  Revegetation Testing Plot 

Figure 3 Current Reclamation Plan Map 

Figure 4 Current Reclamation Plan Cross Sections 



179 River Street, Troy, New York, 12180 
P: 518.270.1620  

3         bowman.com 
 

Figure 5 NWI Surface Water Features 

Figure 6 NRCS Soils Map 

Figure 7 Threatened and Endangered Species 

Figure 8 Test Plot Sampling Design 

Figure 9 10% Effort over Species-Area Curve 

Appendices 
Appendix A Proposed Revegetation Testing Program (1995) 

Appendix B Adirondack Park Agency Permit #87-39B (1988) 

Appendix C The Design of the Expanded Tailings Valley (1993) 

Appendix D Revegetation Testing Program Monitoring: Summer 1998 

Appendix E Revegetation Testing Program Monitoring: Summer/Fall 1999 

Appendix F Second Notice of Incomplete Permit Application (2023) 

Appendix G Photo Log 

 

 

 

 

 

 

 

 

 

 

 

 

 



179 River Street, Troy, New York, 12180 
P: 518.270.1620  

4         bowman.com 
 

1.0 Project Overview 
A reclamation testing program for the Ruby Mountain facility was developed in 1995 by Bamberg 
Associates and Pine Creek Associates (Appendix A), as a requirement of Condition #7 in Adirondack 
Park Agency (APA) Permit #87-39B (Appendix B). The program was intended to provide robust and 
practical testing of the reclamation procedures as described in “The Design of the Expanded Tailings 
Valley Tailings Facility Ruby Mountain Project” (1993) (Appendix C). Monitoring of the test plots was 
conducted from 1996-1999 by Bamberg Associates to fulfill reporting requirements (Appendix D and 
E).  

Barton submitted a Mine Land Use Permit (MLUP) modification application on October 15, 2021. As 
part of this application, the APA has requested an updated assessment of the vegetation test plot area 
(Appendix F). The purpose of this report is to summarize the conditions of the test plot using 
monitoring methodologies that resemble those utilized in the previous monitoring reports. Monitoring 
reports prior to 1998 are unavailable.  
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2.0 Site Conditions 
The Ruby Mountain Garnet Mine is located in the hamlet of North River, in the town of Johnsburg, 
Warren County, New York, and also within the Adirondack Park (Figure 1). The Revegetation Testing 
Plot (Site) is approximately two acres, located on the southwestern portion of the mine overtop a 
residual minerals (RM) pile (Figure 2).  

2.1 Residual Mineral Storage 

Residual minerals (RM) produced by the mine are hydraulically placed in the RM pile, where they are 
separated by a cyclone system into fine-grained (silt/clay particle size) and coarse-grained (sand 
particle size) RM. Fine-grained RM that leaves the cyclone system are in the form of a slurry that is 
conveyed via gravity to either the upper or middle ponds where they settle to the bottom and water 
filters through the pile and is recovered in the lower ponds for reuse in the beneficiation process. The 
currently permitted peak elevation for the RM pile is 2,275 ft. amsl with a reclamation side slope of 2:1 
based on Reclamation Plan Map and Cross-Sections updated in March of 2009 (Figures 3 and 4). The 
resulting material overlaying the RM pile is approximately 93% fine to medium sands (0.1-1.1.mm) and 
7% fines of silt and clays (0.001-0.1mm).  

2.2 Topography 

The topography throughout the Barton property is steep, with elevation ranging from about 2,700 ft 
amsl atop Ruby Mountain to 1,600 ft amsl in Thirteenth Brook Valley to the east. The RM pile lies 
adjacent to steep slopes on its northwestern border; a topographic swale extends from the pile with 
eastern progression. A similar pattern occurs directly east of the quarry, where the cliff face decreases 
in elevation east and south towards Thirteenth Brook. The mine is bordered to the north and south by 
mountainous terrain, steep topographic drop offs occur to the north and east of the active mining area 
(Figure 1). 

2.3 Surface Water Features 

A riverine feature is mapped to intersect with the western corner of the Site (Figure 5). This feature 
was not observed during the field effort for this report, and likely no longer exists.  

2.4 Soils 

The Site is mapped to contain Hermon very boulder fine sandy loam, sloping (Figure 6). RM now 
overlays the mapped soils.  

2.5 Threatened and Endangered Species 

The Site is mapped to contain potential habitat for bats listed as endangered or threatened (Figure 7). 
Due to proximity to the mine and previous disturbance, the site likely contributes little value to the 
habitat.   
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3.0 Revegetation Testing Program 1995-2000 
3.1 Proposed Revegetation Testing Program (1995) 

The purpose of the Revegetation Testing Program proposed in 1995 was to provide robust practical 
testing of potential reclamation procedures, with a goal to achieve a successional trend in vegetation 
toward a mature forest ecosystem. Four ½-acre plots were to be treated with various planting 
techniques and then monitored for success. The testing variables were surface preparation, placement 
of topsoil substrates, possible soil amendments, and plant species. Each plot was prepared through 
rough and fine grading processes prior to treatment.  

Monitoring was to be conducted to assess the success of each plot according to the following aspects: 
plant species cover, diversity, density and productivity. Each treatment plot was to be assessed using 
20 sampling plots along a transect line. Two transect lines would be allotted to each plot, for a total of 
40 sampling plots. Each sampling plot would be assessed for species cover by percent, total cover 
estimated by percent, shrub and tree density by count, height of shrub and tree strata, and 
productivity estimates.  

3.2 Revegetation Testing Program Monitoring (1998) 

The 1998 monitoring report summarizes the third year of quantitative survey results for the 
revegetation testing plots. The prior 1996 and 1997 reports have not been located.  

The 1998 monitoring included quantitative evaluation and measurement of plant species cover, density 
and diversity during the growing season. The report refers to evaluation of five test plots, instead of 
the original 4 in the 1995 proposal. The plot schematic was not depicted in a figure or map.  

A total of 56 species were identified in the plots, with variations of estimated cover from 5% to 57.3% 
per treatment plot. The controlling factors for species diversity and cover were identified as substrate 
and topographic conditions. 

3.3 Final Revegetation Testing Program Monitoring (1999) 

The assessment provided in the 1999 monitoring report was qualitative in nature. Estimated cover per 
testing plot and general condition were described. The report is incomplete and discontinues after 
section 3.0.  
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4.0 Methodology 
The revegetation testing plot was reassessed by Bowman Consulting staff on 29 September 2023. The 
methodology to assess the vegetation within the test plot was based on the previous monitoring 
reports and additional guidance documents, which are referenced throughout this section. The 
monitoring reports did not supply sufficient information to confidently replicate the sampling 
methodologies and were supplemented where needed.  

The quantitative assessment as described in the 1998 report is conducted according to five treatment 
plots. These plots are not depicted within the report and deviate from the original sampling design of 
four plots in the 1995 report. The controlled variables for the five sampling plots included surface soil 
preparations. Variations in surface soil from placement of topsoil, forest humus, and wood were not 
clearly visible at the site. Frequency sampling was utilized in place of sampling the treatment plots, as it 
is objective and repeatable (Technical Reference 1734-4, 1985).  

Five transects were oriented northwest to southeast spaced equidistant within the Site. Eight 1-
meter^2 sampling plots were spaced equidistant along each transect (Figure 8). The transects were 
followed infield using Geospatial Information Systems (GIS) Field Maps and the sampling plots were 
verified using a Daubenmire Frame. Each sampling plot was labeled according to its transect number 
from west (1) to east (5) and its plot number from north (1) to south (8) along the transect (i.e. T1-1). 
Supplemental site photos can be found in Appendix G.  

The vegetation variables listed in the 1995 report are species composition, densities, dominance, 
frequency, canopy cover by species, vegetation structure and heights, an estimate of productivity and 
trend analysis of plant succession. Species and percent cover were recorded for each sampling plot to 
inform these variables. Cover was estimated according to canopy density within the sampling plot. An 
individual plant was considered within the sampling plot if its canopy overlapped with the edge of the 
Daubenmire Frame.  
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4.0 Results 
40 meter^2 plots were sampled throughout the revegetation testing plot. 19 species were observed 
throughout the plots (Tables 1-5). This included 7 species of trees, 2 species of shrubs, and 10 
herbaceous species.  

Table 6 depicts the Relative Frequency of each species (𝑅𝑅𝑅𝑅𝑖𝑖), where 𝐽𝐽𝑖𝑖=number of plots containing 
species i and 𝑅𝑅𝑖𝑖=the frequency of species i. The species with the greatest relative frequency were 
spotted knapweed (Centaurea stoebe) (𝑅𝑅𝑅𝑅𝑖𝑖=0.26), paper birch (Betula papyrifera) (𝑅𝑅𝑅𝑅𝑖𝑖=0.15), and 
quaking aspen (Populus tremuloides) (𝑅𝑅𝑅𝑅𝑖𝑖=0.12).  

The average cover per plot was approximately 47.4%. An ANOVA Single Factor test showed no 
significant difference in plot cover per transect (P=0.09). Calculation of relative cover would not 
provide accurate representation of the Site due to the combined sampling of different stratums. This is 
taken into consideration in Section 5.1: Future Sampling Considerations.  

4.1 Sample Adequacy 

The initial number of sampling plots (40) was based on hypothesized community homogeneity and 
previous sampling effort (DaBerry 2018). Sampling adequacy was determined with a species-area 
analysis (Figure 9). A 10% effort, where a 10% increase in effort yields a 10% increase in species 
richness, is satisfied at 12 plots. However, the “stairstep” curvature shape depicted in the curve of the 
data indicates that the transects did not display a homogeneity relative to the cumulative species 
richness. This is taken into consideration in Section 5.1: Future Sampling Considerations.  

Figure 9: 10% Effort over Species-Area Curve 
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5.0 Discussion 
The specific goals of the reclamation program and testing procedures as discussed during a meeting 
with the APA in 1994 are as follows: 

• Establish soil and substrate conditions that promote vegetative germination and growth, 
• Establish a plant cover to dissipate energy of wind and rain to prevent blowing and erosion, 
• Quickly reduce visual impacts by establishment of shrubs and pioneer tree species,  
• Create diversity and change by restoring a compatible stable vegetation type with succession 

trends toward a mature forest ecosystem, 
• Develop a monitoring program and determine achievable performance standards,  
• Determine the most economical methods using the time, effort and resources necessary to 

accomplish the objectives and results.  

This assessment can contribute to the goals in only a limited manner. Because the schematic of the 
treatment plots has not been established, it is impossible to know which areas have received which 
treatments. This assessment can and does provide a general inventory and relative frequency of 
species and an estimation of cover to compare to previous results in the 1998 and 1999 reports. 

There is an overlap of 11 species identified in the 2023 and 1998 report. Six out of the 11 original tree 
species can still be observed onsite, which may indicate a level of success within those species. The 
species richness in the 1998 report is much higher, though sampling efforts may have been for a 
greater area. Spotted knapweed was the species observed with the highest relative frequency in 2023, 
while it was absent in 1998. It is highly invasive and has clearly established in the testing plot.  

Although the average cover per transect from 2023 does not directly relate to the average cover per 
plot, the numbers do appear to be comparable. The plots average cover in 1998 ranged from 5-57.3%. 
The average cover per transect ranged from 32-65.25%, perhaps indicating succession over time.  

Treatment Plot #2 was described as the most successful in terms of cover in the 1998 report (57.3%). 
This plot was treated with topsoil, humus, fertilizer, and transplanted with balsam fir (Abies balsamea), 
beech (Fagus sp.), and maple (Acer sp.). This treatment style with an adjusted planting strategy may be 
optimal for future reclamation.  

5.1 Future Sampling Considerations 

The sampling plots designed for usage in the 1995 proposal cannot be used for ongoing analysis of 
reclamation success onsite unless the original schematic is located. Without knowing the orientation of 
the design, the treatments are also unknown. If this testing procedure is to be replicated, it will have to 
be done so from the very beginning, with documented treatment plots in a new testing site. The 
monitoring was designed to be finalized in 1999 and is no longer applicable.  

The existing testing site can be monitored, but sampling will have to be altered to adequately 
characterize the Site. Sampling plots instead of transects may be more effective for capturing all 
vegetative types and characterizing relative cover. Species cover should be identified according to 
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stratum within the plots. Data for tree height and width may provide further insight to successional 
growth. 
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Tables 



Plot ID Stratum 
Species 

Percent Cover Total 
cover Common Name Scientific Name 

T1-1 
Herb Spotted 

knapweed Centaurea stoebe 15% 
20% 

Tree Striped maple Acer pensylvanicum 5% 

T1-2 
Herb Spotted 

knapweed Centaurea stoebe 25% 
40% 

Tree Striped maple Acer pensylvanicum 15% 

T1-3 
Herb Coltsfoot Tussilago farfara 5% 

65% Tree Paper birch Betula papyrifera 25% 
Tree Striped maple Acer pensylvanicum 35% 

T1-4 
Tree Sugar maple  Acer saccharum 15% 

45% 
Tree Paper birch Betula papyrifera 30% 

T1-5 
Tree Sugar maple  Acer saccharum 90% 

92% 
Tree Green ash Fraxinus pennsylvanica 2% 

T1-6 
Tree Striped maple Acer pensylvanicum 70% 

95% 
Tree Sugar maple  Acer saccharum 25% 

T1-7 
Tree Sugar maple  Acer saccharum 80% 

90% 
Shrub Bush 

honeysuckle Lonicera sp.  10% 

T1-8 Herb Coltsfoot Tussilago farfara 75% 75% 
 

Table 1: Species cover per plot, Transect 1 

 

 

 

 

 

 

 

 

 

 

 



 

Plot ID Stratum 
Species 

Percent Cover Total 
cover Common Name Scientific Name 

T2-1 

Herb Canada 
goldenrod Solidago canadensis 8% 

43% Herb Spotted 
knapweed Centaurea stoebe 20% 

Shrub Purple willow Salix purpurea 10% 
Herb Late golenrod Solidago altissima 5% 

T2-2 
  Bedrock    95% 

2% 
Herb Spotted 

knapweed Centaurea stoebe 2% 

T2-3 
Herb Spotted 

knapweed Centaurea stoebe 20% 
25% 

Tree Paper birch Betula papyrifera 5% 

T2-4 

Herb Pearly 
everlasting Anaphalis margaritacea 5% 

60% 
Shrub Purple willow Salix purpurea 30% 
Tree Quaking aspen Populus tremuloides 15% 

Herb Canada 
goldenrod Solidago canadensis 10% 

T2-5 

Herb Spotted 
knapweed Centaurea stoebe 15% 

85% 
Herb Canada 

goldenrod Solidago canadensis 15% 

Tree Quaking aspen Populus tremuloides 40% 
Herb Engelmann daisy Engelmannia peristenia 5% 
Tree Black cherry Prunus serotina 10% 

T2-6 
Herb 

Spotted 
knapweed Centaurea stoebe 10% 

20% 

Herb 
Canada 

goldenrod Solidago canadensis 10% 

T2-7 Tree Black cherry Prunus serotina 60% 60% 

T2-8 

Herb 
Canada 

goldenrod Solidago canadensis 20% 

70% Herb 
Pearly 

everlasting Anaphalis margaritacea 5% 

Tree Quaking aspen Populus tremuloides 35% 
Tree Paper birch Betula papyrifera 10% 

 

Table 2: Species cover per plot, Transect 2 



Plot ID Stratum 
Species 

Percent Cover Total 
cover Common Name Scientific Name 

T3-1 Herb 
Spotted 

knapweed Centaurea stoebe 10% 10% 

T3-2 Herb 
Spotted 

knapweed Centaurea stoebe 10% 10% 

T3-3 
Herb 

Spotted 
knapweed Centaurea stoebe 5% 

20% Shrub Purple willow Salix purpurea 5% 
Tree Paper birch Betula papyrifera 10% 

T3-4 Herb 
Spotted 

knapweed Centaurea stoebe 40% 40% 

T3-5 Herb 
Spotted 

knapweed Centaurea stoebe 8% 8% 

T3-6 
Herb 

Spotted 
knapweed Centaurea stoebe 10% 

35% 
Herb 

Cananda 
goldenrod  Solidago canadensis 20% 

Tree Paper birch Betula papyrifera 5% 

T3-7 Herb 
Spotted 

knapweed Centaurea stoebe 60% 60% 

T3-8 

Tree Paper birch Betula papyrifera 20% 

75% Tree Quaking aspen Populus tremuloides 50% 

Herb 
Spotted 

knapweed Centaurea stoebe 5% 

 

Table 3: Species cover per plot, Transect 3 

 

 

 

 

 

 

 

 

 



Plot ID Stratum 
Species 

Percent Cover Total 
cover Common Name Scientific Name 

T4-1 

Herb Pearly everlasting 
Anaphalis 

margaritacea 5% 

30% Herb 
Nodding ladies'-

tresses Spiranthes cernua 5% 

Herb Spotted knapweed Centaurea stoebe 15% 
Tree Balsam poplar Populus balsamifera 5% 

T4-2 Herb Spotted knapweed Centaurea stoebe 5% 5% 

T4-3 

Herb Spotted knapweed Centaurea stoebe 5% 

20% Tree Quaking aspen Populus tremuloides 10% 

Herb St John's wort 
Hypericum 
perforatum 5% 

T4-4 
Tree Quaking aspen Populus tremuloides 5% 

25% Herb Spotted knapweed Centaurea stoebe 10% 
Herb Sweet goldenrod Solidago odora 10% 

T4-5 

Herb Spotted knapweed Centaurea stoebe 20% 

45% 
Tree Sugar maple  Acer saccharum 10% 

Herb St John's wort 
Hypericum 
perforatum 5% 

Tree Paper birch Betula papyrifera 10% 

T4-6 
Tree Quaking aspen Populus tremuloides 25% 

40% Herb Spotted knapweed Centaurea stoebe 5% 
Shrub Purple willow Salix purpurea 10% 

T4-7 
Tree Quaking aspen Populus tremuloides 25% 

65% Tree Paper birch Betula papyrifera 30% 
Herb Spotted knapweed Centaurea stoebe 10% 

T4-8 
Herb Canada goldenrod Solidago canadensis 25% 

65% 
Tree Paper birch Betula papyrifera 40% 

 

Table 4: Species cover per plot, Transect 4 

 

 

 

 

 

 



Plot ID Stratum 
Species 

Percent Cover Total 
cover Common Name Scientific Name 

T5-1 Herb 
Canada 

goldenrod Solidago canadensis 5% 
10% 

Tree Quaking aspen Populus tremuloides 5% 

T5-2 

Tree Quaking aspen Populus tremuloides 15% 

45% 
Herb 

Pearly 
everlasting  Anaphalis margaritacea 10% 

Herb St John's wort Hypericum perforatum 15% 

Herb 
Spotted 

knapweed Centaurea stoebe 5% 

T5-3 

Tree Quaking aspen Populus tremuloides 20% 

50% 
Herb 

Spotted 
knapweed Centaurea stoebe 10% 

Herb 
Pearly 

everlasting  Anaphalis margaritacea 10% 

Tree Paper birch Betula papyrifera 10% 

T5-4 

Tree Paper birch Betula papyrifera 15% 

35% Tree Quaking aspen Populus tremuloides 10% 

Herb 
Spotted 

knapweed Centaurea stoebe 10% 

T5-5 

Tree Black cherry Prunus serotina 10% 

55% 
Tree Sugar maple Acer saccharum 25% 

Herb 
Spotted 

knapweed Centaurea stoebe 15% 

Herb St John's wort Hypericum perforatum 5% 
T5-6 Tree Paper birch Betula papyrifera 85% 85% 
T5-7 Tree Paper birch Betula papyrifera 75% 75% 

T5-8 

Tree Paper birch Betula papyrifera 20% 

100% Tree Black cherry Prunus serotina 10% 

Herb 
Large-leaved 

aster Eurybia macrophylla 70% 

 

Table 5: Species cover per plot, Transect 5 

 



 

Table 6: Relative Frequency per Species 

Common Name Scientific Name
Spotted Knapweed Centaurea stoebe 25 0.625 0.25773
Striped Maple Fraxinus pennsylvanica 4 0.1 0.04124
Coltsfoot Tussilago farfara 2 0.05 0.02062
Paper birch Betula papyrifera 15 0.375 0.15464
Sugar Maple Acer saccharum 6 0.15 0.06186
Green ash Fraxinus pennsylvanica 1 0.025 0.01031
Bush honeysuckle Lonicera sp. 1 0.025 0.01031
Canada goldenrod Solidago canadensis 8 0.2 0.08247
Purple willow Salix purpurea 4 0.1 0.04124
Late goldenrod Solidago altissima 1 0.025 0.01031
Pearly everlasting Anaphalis margaritacea 5 0.125 0.05155
Quaking aspen Populus tremuloides 12 0.3 0.12371
Engelmann daisy Engelmannia peristenia 1 0.025 0.01031
Black Cherry Prunus serotina 4 0.1 0.04124
Nodding ladies'-tresses Spiranthes cernua 1 0.025 0.01031
Balsom Poplar Populus balsamifera 1 0.025 0.01031
St. Johns Wort Hypericum perforatum 4 0.1 0.04124
Large-leaved aster Eurybia macrophylla 1 0.025 0.01031
Sweet goldenrod Solidago odora 1 0.025 0.01031

Species
𝐹𝑖𝐽𝑖 𝑅𝐹𝑖
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Reclamation Notes:

Grading & Slopes

• All slopes will be final graded and contoured to a slope not exceeding 2:1.

• Final pit walls will be blasted and/or pre-split at an angle which will maintain stability of
the rock face and will be scaled of loose material upon final blasting.

Revegetation

• A minimum 75% revegetation will be established over the mine site. Lime, fertilizer and
mulch will be applied as necessary to support vegetative growth.

• A minimum of 6” of cover material with a soil composition capable of sustaining plant
growth shall be used on all areas to be revegetated.

• Mulch in the form of hay or straw will be used during seeding and applied generally to a
wetted thickness of about ½ inch.

• Seed mixtures and application rates will be selected based on specific site/soil conditions
as outlined in Table-7 of the NYS DEC Revegetation Procedures Manual.

• Mine benches will be covered with a minimum two feet of topsoil (where accessible),
mulched/fertilized (as required) and seeded with a mixture of warm-season grasses and
perennial legumes to establish vegetative cover.  Drought tolerant native shrub species will
be utilized wherever possible to supplement the revegetation of benches within the pit
boundary.

• Tailings areas are slated to be reclaimed in a manner consistent with summary findings
contained in Section 4.0 of the report titled “Revegetat ion Te sting Program Monitoring:
Summe r 199 8 and Sections 2.1-2.3 of the report titled “ Revegetation Testing Program
Monitoring: Summer/Fall 1999” .  These findings are the result on-site test plots designed
and monitored by Bamberg Associates of Littleton, Colorado.  This study was conducted
from 1995-1999, copies of which are included with this submission.

Drainage and Erosion Control

• Control structures will be utilized and constructed to prevent erosion from concentrated
runoff.

• Water courses and/or impoundments constructed during mining will either be
incorporated into the final land use plan or reclaimed.

Structures and Equipment

• All buildings, structures, machinery, equipment and other personal property, will be
removed from the permit area or incorporated into the final land use plan. • Building sites
will be covered with topsoil sufficient to support vegetation and planted.

End Land Use

In view of the projected mine life, it is not possible to state a final end-land use
determination for the property.  Current plans are to restore the potential for lumbering
and/or other type of resource management on the property.
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Appendix A 

Proposed Revegetation Testing Program 

(1995)

















































Appendix B

Adirondack Park Agency Permit # 87-39B 

(1988)

































































































Appendix C

Design of the Expanded Tailings Valley

(1993)



























Appendix D

Revegetation Testing Program Monitoring: 

Summer 1998

















































Appendix E

Revegetation Testing Program Monitoring: 

Summer/Fall 1999















Appendix F

Second Notice of Incomplete Permit 

Application (2023)



 

P.O. Box 99 • 1133 NYS Route 86 • Ray Brook, NY 12977 • Tel: 518 891-4050 • www.apa.ny.gov 
 

SECOND NOTICE OF INCOMPLETE PERMIT APPLICATION 
APA Project No. 2021-0245 

 

Project Sponsor: 
Barton Mines, LLC 
c/o Mario Cangemi 
PO Box 400, 
North Creek, NY 12853 

Authorized Representative: 
Bernard Melewski, Esq. 
32 Fryer Lane, 
Altamont, NY 12009 
bmelewski@gmail.com  

 
Date Permit Application Received: October 15, 2021 
Type of Project: amendment to a previously-approved mineral extraction 
Location of Project: Town of Johnsburg, Warren County  
  Land Use Area: Industrial Use, Resource Management, Rural Use 
 Tax Map Nos.: 29.-1-5, 4, and 1; 46.-1-63, 62, 61, 57.1 and 58 
 Town of Indian Lake, Hamilton County 
 Land Use Area: Industrial Use 
 Tax Map No.: 67.000-1-39 
 
Dear Bernard Melewski, Esq.: 
 
Thank you for the recent submissions in relation to APA Project No. 2021-0245, 
received by the Agency on May 4, 2023 and June 6, 2023.  The submissions provided 
important information in response to the Agency’s November 16, 2021 Notice of 
Incomplete Permit Application (NIPA). 
 
Based upon staff review of your proposal and the information submitted in response to the 
Agency’s November 16, 2021 NIPA, the following questions must be addressed in order to 
review your application.  Also, as outlined below, some of the information requested in the 
November 16, 2021 NIPA was not submitted and is required to review the application. 
 
Agency Permits 78-401, 79-358, 79-174 allow for the current mineral extraction and 
industrial use on the project site.  Review of your proposal and Agency requirements 
included in prior permits indicate that the following proposals require Agency review:  
• Expansion of the residual mineral (RM) pile from 73 acres to 85 acres in size (P87-39B);  
• Lowering of the quarry floor depth from 1860 feet above mean sea level (amsl) to 

1,720 feet (P78-401); 
• Increasing hours of on-site trucking from 7:00am-3:30pm M-F to 7:00am-4:30pm 

(P79-358): 
• Increased trucking from the project site from 5 trips per day to a maximum of 16 

trips per day (P79-358): and 
• Any changes to water withdrawal from Thirteenth Brook (P2019-0136). 

 

mailto:bmelewski@gmail.com


Bernard Melewski, Esq. 
June 12, 2023 
Page 2 of 9 
 
You will receive a notice in writing informing you when staff has received the information 
necessary to complete the application.  At the time the application is deemed complete, 
the required time period for Agency action on your proposed project will begin.   
 
The proposal may not be undertaken until a permit has been issued by the Agency.  
“Undertake” means any commencement of a material disturbance of land preparatory to 
the proposed project, including but not limited to road construction, grading, installation 
of utilities, excavation, clearing of building sites, or other landscaping, or in the case of 
subdivision, the conveyance of any lots. 
 
If you have any questions regarding this notice or the project review process, please 
contact APA Environmental Program Specialist 1 (EPS1) Corrie Magee, who is 
assigned to review your project. 
 
_June 12, 2023_________ ______________________________ 
Date David J. Plante, AIC CEP 
 Deputy Director, Regulatory Programs 
 
Attachment:  List of Requested Information, Local Government Notice Form  
 
 

REQUESTED INFORMATION 
 

APA Project No. 2021-0245 
 
Please submit your response to this notice by e-mail to corrie.magee@apa.ny.gov  
All application submissions should be in PDF or similar format and be legible. 
Electronic copies of plans must be fully scalable.   
 
1. Site Plans, Maps & Figures: Why do the submitted maps and site plans contain 

the disclaimer “not to be used for engineering purposes”? 
 

The submissions received on May 4, 2023 and June 6, 2023 indicate that edits 
have been made to various site plans, maps and figures since the original 
October 15, 2021 application submission.  However, the site plans and figures 
have been revised but appear to have all been backdated to February 6, 2020, 
which is older than the original application materials, with no revision dates 
indicated, making it difficult to discern which figures or maps have been revised.  
Please update all maps and figures to indicate the most recent revision date.   

 
As requested in Item 6 of the November 16, 2021 NIPA, please revise all maps, 
plans and narratives to indicate the location and volume of the existing topsoil 
stockpiles and the proposed estimated volume, footprint, and location of the 
topsoil stockpiles in each of the proposed phases.  

 
The maps and plans have been revised to indicate a 100-foot vegetated buffer 
from wetlands, however at the scale of 1” = 200’ the Life of Mine (LOM) boundary 

mailto:corrie.magee@apa.ny.gov


Bernard Melewski, Esq. 
June 12, 2023 
Page 3 of 9 
 

is approximately 20 feet wide, and therefore the LOM appears to be 
approximately 80 feet from wetlands.  As requested in the November 16, 2021 
NIPA, please revise all maps and plans to maintain a 100-foot vegetative buffer 
from the Finger Valley Wetland.  

 
Figure 2 titled “Life of Mine Phases” within the narrative titled “Mine Permit 
Amendment and Modification” indicates that Residual Mineral (RM) pile lateral 
expansion began in year 2020.  Please revise this figure and all references to it to 
clearly indicate that RM pile expansion beyond what is currently permitted by 
Agency Permit 87-39B has not been authorized and Phase 1 has not commenced.   
 

2. RM Geotechnical Report: The “Tailings Storage Facility Expansion 
Geotechnical Assessment of Proposed Permit Modification Expansion” report 
(Appendix T) states that the total tailings throughput is approximately 450,000 dry 
tons per year.  Assuming the density of RM material is similar to dry sand at 
approximately 100 lbs per CF, the response narrative statement of an annual RM 
production rate of 250,000 CY results in approximately 337,500 tons of RM.  
Please explain this production rate discrepancy.  

 
The Appendix T report also states that numerous assumptions were made in the 
geotechnical assessment, and due to the nature of the facility and the lack of 
engineered fill placement throughout the impoundment, additional geotechnical 
evaluations will be required at regular intervals to confirm that conditions remain as 
proposed and to assess whether revisions to the RM pile geometry or construction 
procedures are necessary.  As recommended by Appendix T, please provide a 
schedule for site investigations and routine geotechnical evaluations for the RM pile.  

 
Also, the analyses presented in the Appendix T geotechnical assessment do not 
consider a post-construction case, which would include normal-stress induced 
pore pressure generation in fine-grained materials, such as the tailings slimes. 
This assumption will need to be confirmed throughout the phases in areas where 
tailings sands are to be placed overtop of existing slimes.  Based on this, the 
proposed mine expansion, specifically the RM tailings pile footprint, height, 
configuration, and construction methods are subject to change over the entire 
proposed estimated quarry life of 75 years.  Therefore, it is unclear as to whether 
the Agency can authorize the expansion of the geotechnically complex RM pile at 
this time when it is subject to change during construction and those unanticipated 
changes have not been evaluated for potential undue environmental impacts.   

 
3. Residual Mineral Storage: The submissions received by the Agency on May 4, 

2023 and June 6, 2023 do not evaluate RM pile configuration alternatives that 
include: expansion of the pile to the east and northeast, re-location of the access 
road for increased low-elevation RM storage, and storage of RM in the area of 
the processing mill once it is removed at the end of Phase 4.  Please consider 
these alternatives as a means to reduce noise and visual impacts.  

 



Bernard Melewski, Esq. 
June 12, 2023 
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Why is the Phase 4 quarry area not proposed to be filled in with coarse or fine-
grained RM?  It appears as if the final height of the RM pile could be reduced if 
the Phase 4 quarry area was utilized for RM storage.  

 
As requested in the November 16, 2021 NIPA, please describe and depict on site 
plans how the fine-grained RM will be transported from the settling pond near the top 
of the RM pile to the proposed containment cells within the quarry.  Please revise 
site plans to include the proposed locations of all equipment associated with 
transporting the fine-grained RM, including all decanting/dewatering equipment 
(cyclones, pumps, hoses, etc.)  If trucking onsite is proposed, please calculate the 
proposed number of truck trips associated with transporting the fine-grained RM 
between the settling pond and the quarry.  Please quantify and assess the noise and 
visual impacts of transport method of the fine-grained RM.  If the conveyance 
method for the fine-grained RM is still undetermined at this time, then the associated 
potential noise and visual impacts of the proposal cannot be fully assessed. 

 
Section 3.4 of the narrative, titled “Mine Permit Amendment and Modification,” states 
that “APA Permit 87-39B allows for a RM engineered pile lateral footprint of 73.7 
acres…”  Please revise the narrative to indicate the correctly permitted 73 acres.  

 
Section 4.3.2 of the narrative, titled “Mine Permit Amendment and Modification,” 
states that “approximately 10% of the RM generated is fine grained and would 
require significant processing and potentially chemical addition to transform it into a 
state where it would be loaded into a truck for transport.”  However, the submitted 
response to the November 16, 2021 NIPA Item 6 regarding alternatives analysis 
states that “fine grained RM could be decanted through gravitational and mechanical 
means to improve internal strength to a point whereby trucking is possible, which is 
time consuming and more expensive method that may occasionally be employed 
when resources permit.”  Please reconcile how trucking fine-grained material would 
be possible occasionally for onsite disposal but not for offsite disposal.   

 
The submissions received by the Agency on May 4, 2023 and June 6, 2023 state 
that the there are no plans for increased production, and that the estimated 
production is to remain at approximately 250,000 CY per year of RM.  However, 
the past, current and project annual proposed production amounts of garnet are 
not specified.  Please provide this information.  P87-39B FOF No. 8(a) required 
that single disposal area have a final 73-acre size, peak elevation of 2275 feet 
amsl, 5.9 million CY volume capacity, and estimated life of 35 years or 2033.  
The final footprint area of 85 acres is only described in the Visual Impact 
Assessment (VIA).  Please provide a table of the four proposed mining phases 
that includes: time start, duration, RM pile height, RM pile footprint, RM pile 
volume, fine-grained RM disposal activities, and concurrent and final reclamation 
activities, and revise other application materials as needed for consistency.  

 
4. Revegetation Testing Program: The application materials state that the RM pile 

will be reclaimed in a manner consistent with the reports titled “Revegetation 
Testing Program Monitoring: Summer 1998” and “Revegetation Test Program 
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Monitoring, Summer/Fall 1999.” The complete documents were not received in 
the November 16, 2021 NIPA response received by the Agency on May 4, 2023, 
as the last page of the document ends in an incomplete sentence.  Please send 
the complete reports.  

 
If the RM pile will be reclaimed in a manner consistent with the abovementioned 
reports, what specific parameters and which of the five plot methods will 
reclamation be consistent with?  The application materials do not articulate what 
aspects of the revegetation testing program would be implemented and the 
reports do not provide concrete recommendations. 

 
It was discussed by Barton staff at the site visit that the RM pile revegetation test 
plot area appears to have been successful, however aside from visual 
observation, there is no data on the success of these test plots since 1999, 
where no test plot achieved greater than 57.3% vegetative cover.  There is no 
data to support the notion that the species planted in the revegetation testing 
program are the species that comprise the test plot area today, what the 
coverage percentage is, and what percentage would be considered successful.  
Please revise the application materials to provide an updated assessment of the 
revegetation test plot area, to report what species, percent cover, and other 
conditions currently exist in each test plot.  Please provide an updated RM pile 
reclamation plan that describes what specific reclamation methods and species 
will be utilized in the final reclamation of the entire RM pile area, and what 
percentage cover after what time frame would be considered successful 
reclamation, versus what would require additional reclamation activities.  

 
5. Visibility: The Visual Impact Analysis (VIA) narrative describes that the final RM 

pile shape will mimic local topography to mitigate visual impacts, but the provided 
RM pile visual renderings depict a flat-topped feature.  Please explain.  

 
The VIA does not address the visual impact of industrial machinery, conveyors, 
vehicles etc. at or near the top of the RM pile prior to project completion.  Please 
revise the VIA to account for this element of visibility.  

 
As described in Item 10 if the November 16, 2021 NIPA, the proposed RM pile 
expansion will result in a face view area increase of approximately 4.13 acres above 
the currently permitted 2,275-foot RM pile elevation, as viewed from the south or 
north.  This face view estimate area does not account for the side slope triangular 
areas on the east or west sides or the proposed lateral expansion below 2,275 feet, 
beyond the 73-acre currently permitted area.  Please revise the VIA to assess the 
potential impacts to off-site locations resulting from the increased surface area of the 
RM pile described above.  

 
Visual analysis and simulation photos were taken in dusk or hazy conditions, 
which do not provide an accurate representation of visual impacts.  Please revise 
the VIA to include visual analysis and simulation photos that are taken during 
more appropriate conditions for a proper assessment.  
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It is not clear what percentage of vegetation cover was used in the visual simulations.  
As described in #3 above, no test plot achieved greater than 53.7% cover in the 1999 
report, and there is no data to support anything greater than that exists on site today, 
and if what exists today can be attributed to the test plot activities.  Please revise the 
visual simulations to accurately represent data-supported coverage conditions.  
 
Several of the digital simulations provided in the submission received by the Agency 
on May 4, 2023 make assumptions that intervening vegetative cover between visual 
receptors and the project site will provide sufficient screening.  Please provide detailed 
simulations illustrating vegetative cover over time to determine to the extent of 
vegetative screening from each digitally-modeled location.  
 
As requested in the November 16, 2021 NIPA, please assess the potential 
environmental impacts associated with the proposed Phase 4 removal of the 2,100-
foot forested ridgeline to an elevation of 1,950 feet, including off-site visual impacts.  
The current proposal would increase visibility of the quarry area by an area 
approximately 150 feet tall by 1,400 feet long, totaling 4.82 acres of potential visibility 
increase.  Please revise the VIA to include off-site visual impacts of the proposed 
quarry expansion, including at off-site visual receptors such as: Gore Mountain, 
Thirteenth Lake (shoreline and on-water), Thirteenth Lake Road, Harvey Road, Old 
Farm Road. Please revise the application materials to further mitigate potential visual 
impacts of the quarry expansion beyond simply delaying this activity until Phase 4.  

 
6. Reclamation: Please confirm that all structures, stationary equipment, mobile 

equipment, storage tanks, etc. will be removed from the site upon cessation of 
mining, provide a timeline for removal, and describe the method for disposal of 
materials.  

 
As requested in the November 16, 2021 NIPA, please revise the proposed reclamation 
cross-sections to show and differentiate between the proposed fine-grained and now-
proposed coarse-grained RM material depths within the excavation area.  

 
Section 4.3.2 of the narrative, titled “Mine Permit Amendment and Modification,” 
states that containment cells are routinely used in mining operations across the 
country for storage of fine-grained RM.  Please provide examples of mineral 
extraction operations that utilize these containment cells for both fine grained and 
coarse-grained materials as proposed, and provide their associated regulatory 
approved mine land use plans and reclamation plans for reference.    

 
At the June 1, 2023 site visit, Barton staff described that Barton had recently 
purchased a hydro-seeder.  Please describe how hydro-seeding will be incorporated 
into ongoing and final reclamation of the RM pile and revise application materials.  

 
Please describe the binder/dust suppressant product that is proposed to be 
applied annually to the RM pile, including product composition, safety 
information, potential impacts to wildlife, method, timing, and rate of application.  
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Please also revise the reclamation plan as appropriate for the RM pile to 
incorporate the use of this binder/dust suppressant product.  

 
The SWPPP assumes only a 50% RM pile revegetation at final reclamation, and 
only with grasses.  It does not include or evaluate the proposed binder/dust 
suppressant product to be applied to the RM pile and its effect on the runoff in 
the drainage areas associated with the RM pile.  Please revise.  

 
Please remove the use of hay mulch from all reclamation plans.   

 
7. RM Pile Growth Rate & Phasing: Section 4.4.2 states that “No changes are 

proposed for operations and the production rates of rock crushing and processing,” 
but then Section 4.5 states that “Changes to sales will impact the rate of mining and 
rate of growth of the RM storage piles and the volume of trucks needed to meet the 
market demand” and that “garnet produced here is a global commodity, therefore 
production rates can be impacted by operations, sales and new market 
developments well outside of any influence of Barton.”  Please reconcile these 
conflicting statements to provide a better understanding of how the phased 
proposal will proceed.      

 
The submissions received by the Agency on May 4, 2023 and June 6, 2023 indicate 
that the mine expansion proposal is estimated to be fully reclaimed approximately 
two years after mining is complete, or in year 2098.  Agency Permit 87-39B FOF No. 
8(a) required that single disposal area have a final 73-acre size, peak elevation of 
2275 feet amsl, 5.9 million CY volume capacity, and estimated life of 35 years or 
2033.  The above-referenced submissions indicate that the current RM pile area 
currently has a footprint of 73.7-acres, a peak elevation of 2275 feet amsl (as 
witnessed during our June 1, 2023 site visit) or taller as shown on the provided 
topographic maps, and the current permitted “quarry functional life is estimated to be 
6 years, primarily related to storage of RM materials.”  As the estimated functional 
life of the P87-39B permitted mine is near or past permitted threshold limits 
approximately ahead of the 33-year functional quarry life estimate, how much limit of 
error is there in the proposed projected functional quarry life estimate of 75 years or 
until year 2098?  Section 4.5 of the narrative, titled “Mine Permit Amendment and 
Modification” states that the ore variability and quality affect the rate of mining and 
that the “poorer quality ore accelerates the rate of growth of the RM storage 
engineered piles and better-quality ore decreases the rate of growth of the RM 
storage engineered piles.”  Please explain how this ore variability and quality affect 
the rate of mining and thereby the associated estimated functional quarry life and 
RM pile dimensions.  The narrative and response to comments state that the rate of 
production will not increase.  Please explain how ore variability and quality affects 
the growth rate of the RM pile but the production rates are to remain the same at an 
estimated RM production of 250,000 CY per year with approximately 25,000 CY per 
year of coarse-grained RM proposed to be trucked off site.   

 
8. Noise: The revised sound study received as Appendix P of the submission received 

by the Agency on May 4, 2023 recorded ambient conditions while the processing mill 
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was in operation.  However, as witnessed at the June 1, 2023 site visit, the 
processing mill was shut down on June 1, 2023.  Barton staff discussed that the 
processing mill shuts down routinely for approximately two days per month for 
maintenance and/or repairs, and the crusher shuts down weekly for maintenance.  
As requested in the November 16, 2021 NIPA, please revise the sound study to 
obtain noise measurements during ambient conditions (without the mill, crusher, RM 
pile cyclone, excavation activities, equipment or other noise generating activities) in 
order to revise the noise assessment.  Please note that, as the corrected ambient 
noise conditions will change the noise assessment, the Agency may have additional 
comments or questions following receipt of the revised sound study.  

 
As the ambient noise conditions are most likely quieter than the sound study 
presented (with the mill in operation), additional noise mitigation measures may 
need to be implemented to the extent feasible on site to prevent adverse noise 
impacts.  Please reconsider the use of berms, noise barriers and other noise 
mitigation measures along with relocating expansion and operations further from 
residential receptors.   Please quantify all existing and proposed noise mitigation 
measures, including the sound dampening blanket on the rock hammer, in a revised 
noise assessment.  In addition, the provided noise assessment did not mention or 
evaluate the proposed hydro-seeder use during concurrent reclamation of the RM 
pile.  Please add the hydro-seeder and binder/dust suppressant product applicator to 
a revised noise assessment.  Please also specify the time duration of proposed 
greatest increases in noise generation on site, i.e., how many months instead of just 
“months.” In addition, the provided noise assessment does not evaluate the 
recorded sound levels and estimated future sound levels against changes in 
environmental conditions, such as changes in topography, temperature, wind, 
humidity, atmospheric inversions, and vegetation including leaf off conditions.  
Please include in a revised noise assessment. 

 
9. Trucking: Agency Permit 79-358 authorized garnet hauling to the Hudson River 

Plant via Thirteenth Lake Road from 7:00am to 10:00pm.  The current proposal 
includes a reduction in these trucking hours to 7:00am to 5:00pm.  Please 
confirm if this also means limiting trucking of RM to these hours.  

 
The Traffic Impact Assessment prepared by Creighton Manning, dated March 17, 
2021 (Appendix Q) states that the traffic assessment was performed “for the 
proposed increase in production of the Barton Mine located on Ruby Mountain 
Road in the Town of Johnsburg. The purpose of this evaluation is to identify 
potential transportation issues associated with the increased production…” 
Additionally, Section 2.0, titled “Traffic Forecasts”, states that “Trips associated 
with the increase of material production at the Barton Mine were distributed at the 
study intersection based on the location of the Hudson River Plant and 
anticipated travel patterns for the additional truckloads.”  The response narrative 
repeatedly states that Barton is not proposing to increase production of garnet 
but to improve production, yet the provided traffic study is based upon increased 
production.  Please clarify.    
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10. Wetlands and Water Usage: A map showing photo point locations and orientation 

were provided, but a map showing the locations of the data points referenced on the 
data forms in the Wetland and Stream Delineation report were not provided as 
requested in Item 3 of the November 16, 2021 NIPA.  Please provide this revised map.  

 
Condition 6 of Agency Permit 2019-0136 authorized water withdrawal from Thirteenth 
Brook at a maximum rate of 68 gallons per minute (gpm), and requires that “any change 
to the location, dimensions, or other aspect of the water intake system shall require a 
new or amended permit or prior written Agency authorization.”  Page 5 of the response 
to comment document, received by the Agency on May 4, 2023, states that “…Utilizing 
freshwater from the proposed TW-04 well will be in lieu of water that is currently bring 
withdrawn from Thirteenth Brook.  TW-04 will be the primary water withdrawal source 
and Thirteenth Brook will be used to supplement the freshwater needs.”  As requested 
in the November 16, 2021 NIPA, please clarify how water withdrawal from Thirteenth 
Brook would be decreased when the total combined freshwater demand of 110 gpm 
appears to include the existing maximum 68 gpm from Thirteenth Brook and the 
proposed 42 gpm from proposed well TW-04.  Please explain how increasing water 
withdrawal does not result in increased and improved production rates.  Please describe 
any proposed change in withdrawal rate from Thirteenth Brook, its proposed change 
from a primary to a secondary water source and assess whether it is possible to 
eliminate water withdrawal from Thirteenth Brook and its associated wetland impacts.  

 
11. Groundwater: Please support the assertions made in the response comment 

document received by the Agency on May 4, 2023 regarding absence of 
groundwater in the quarry by providing the supplemental wells’ (Shop Well, Raft 
Pond Well, and Brook Well) monitoring data summary reports and well logs.   

 
12. Lighting: Is there any existing or proposed lighting associated with expanding, 

accessing, maintaining, or reclaiming the RM pile, or transporting RM material 
from the pile to the quarry? If so, please describe the timing of such lighting, and 
incorporate into the VIA.  

 
Please provide information regarding any lighting associated with the water 
withdrawal from Thirteenth Brook as authorized in Agency Permit 2019-0136.  

 
13. Other Regulatory Approvals: The Agency has received a completed Local 

Government Notice Form (LGNF) from the Town of Indian Lake.  Please submit 
a completed LGNF from the Town of Johnsburg.   

 
To provide for a coordinated review, please copy the Agency on all 
correspondence, comments and approvals from NYSDEC.  
 

Enc: LGNF 
 
cc:  Ruby Mountain Holdings, LLC – mcangemi@barton.com  
      Mark Smith, Town of Johnsburg Supervisor – supervisor@johnsburgny.com  
      Brian Wells, Town of Indian Lake Supervisor – supervisor@indianlakeadk.com  
      Katherine Smith, NYSDEC - katherine.smith@dec.ny.gov  
      Beth Magee, NYSDEC - beth.magee@dec.ny.gov  
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Appendix G

Photo Log (2023)



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

Photo 1: T1-2 Photo 2: T1-3 



 

 

 

 

  

Photo 3: T2-8 Photo 4: T4-8 



 

 

 

 

 

 

  

 

Photo 5: Canopy Cover at T3-8 Photo 6: T5-2 



 

 

 

 

 

 

 

Photo 7: T5-8 Photo 8 



 

 

 

 

 

 

 

Photo 9 Photo 10 
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