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DOCUMENT INTENT

These Performance Standards, which consist of detailed engineering and construction specifications and
requirements, are a component of the Design Standards which have been incorporated into and made
part of the Special Permit for Tuxedo Reserve. They have been designed to address conditions specific
to the Tuxedo Reserve site. In the event of any conflict between a Performance Standard and an
otherwise applicable general Town standard, the Performance Standard shall apply unless such standard
is otherwise expressly prohibited by the provisions for Design Standards in the Planned Integrated
Development Law under which the Project is grandfathered. In the instances where a Performance
Standard is not identified, the relevant Town of Tuxedo or New York State standard, whichever is more
stringent, shall apply.

A. STORMWATER MANAGEMENT

The stormwater management system shall be designed in accordance with the current
requirements of the NYSDEC Stormwater Management Design Manual.

Design shall meet the NYSDEC sizing requirements for water quality volume, channel protection
volume, overbank flood control and extreme flood control. Requirements for channel protection
overbank and extreme flood control may be waived in certain instances where the conditions
specified in the NYSDEC Manual are met.

Where required, stormwater management systems shall be designed to provide for a zero net
increase in the peak rate of stormwater runoff from the developed project to Offsite areas. In
addition to the water quantity structural controls to be provided, grassed swales, water quality
basins or other means will be developed to provide for water quality control measures. These
water quality control best management practices will be provided in accordance with current
NYSDEC requirements. Appropriate hydrologic and hydraulic calculations will be provided to
demonstrate project impact to receiving channels or drainage systems immediately downstream.

1. Storm Drain System
a. Drainage Collection System

1) For watersheds with drainage areas of less than 320 acres the storm sewer system will
be designed to convey the peak runoff for a 25-year storm event. For watershed with
drainage areas of between 320 and 640 acres the storm sewer system will be designed
to convey the peak runoff for a 50-year storm event. For watersheds with drainage areas
larger than one square mile, the structures should be designed to carry peak runoff for a
100-year storm event.

2) The Rational Method Q=CIA shall be used to size storm water conveyance pipes where
the drainage area is less than half a square mile or 320 acres. Where the drainage area
is greater than 320 acres, Town of Tuxedo or NYSDEC standards, whichever is more
stringent, shall apply.

Q =The peak runoff rate in cubic feet per second (CFS)
C = The composite runoff coefficient based on the surface conditions:

Condition C

Grass/ Landscape areas 0.65
Wooded areas 0.59
Paved/ Impervious area 0.99

I = The average rainfall intensity in inches per hour, taken from the intensity-
duration- frequency curve for Orange County, NY.
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Tc = The time of concentration in minutes, and the minimum Tc shall be
6 minutes.
A = The size of the drainage area in acres.

3) USDA Soil Conservation Service Technical Release TR-20 methodology shall be used to
size stormwater conveyance pipes where the drainage area is greater than half a square
mile or 320 acres.

4) The stormwater management report shall analyze the 25-yr storm event to determine the
effect of stormwater runoff from the proposed development to existing downstream
drainage facilities outside the area of the subdivision. Impacts to the existing downstream
drainage facilities shall be addressed in accordance with the requirements of the agency
having jurisdiction.

5) Storm drainage pipes will be sized based on Manning's Equation (with n=0.012 for RCP
and HDPE sewer pipes). Minimum pipe slope shall be 0.50%.

a) Minimum storm sewer pipe shall be 18"diameter

b) Maximum distance between inlet and manhole structures on roads will be 300'.

c) Each catch basin shall be designed in accordance with acceptable flow rates to the
specific basin, but not to exceed 6 cfs in any case.

Storm Drain Culvert

1) The Soil Conservation Service Method TR20 shall be used for designing storm drain
culverts.

2) Storm drainage culverts for roadways and pavements are to be designed for a 50 year
storm except that any facilities provided at a low point of the pavement/structure shall be
able to pass a 100-year storm under surcharge conditions without flooding the roadway.

4) The type of culvert structure material shall be selected based on size, structural strength,
constructability, preservation of natural stream channel, aesthetics and cost.

5) In vehicular areas, provide a minimum cover of 18 inches or Class V RCP where cover is
less than 18 inches.

2. Stormwater Detention Basins

a.

Hydrology for stormwater detention basins shall be based on USDA Soil Conservation
Service Technical Release TR-20 methodology.

Where detention facilities are required, the release of stormwater runoff to offsite areas shall
not exceed the pre-development peak rate of runoff. To accomplish this, the rate of
stormwater runoff shall be controlled through the use of detention basins or underground
detention facilities, so that the post-development discharge rate is equal to or less than the
existing discharge rate.

The runoff generated from a 2 year, 10 year, and a 100 year storm shall be based on the
24 hour SCS Type Il cumulative rainfall distribution for both existing and proposed
conditions.
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d. Unless a site-specific soils evaluation is provided, the Rockland and Orange County soils
maps shall be used to determine soil types to calculate CN factors. Additionally, the Town
can require soil testing for specific locations.

e. The water quantity basin design shall conform to the current design requirements contained
in the NYSDEC Stormwater Management Design Manual.

3. Water Quality Basin Design

a. The water quality basin design shall conform to the current design requirements contained in
the NYSDEC Stormwater Management Design Manual.

b. The design approach shall utilize a "kit of parts" philosophy that encourages a variety of
stormwater management practice (SMP) types. The selection of a specific SMP shall be
based upon guidance from Chapter 7 of the Design Manual, and shall be depend on
topography, soil and groundwater conditions, habitat, watershed characteristics, aesthetics,
and other pertinent factors. Examples of SMP types to be considered from Chapter 6 of the

Design Manual include:

e ponds

e wetlands

e infiltration practices (infiltration trenches, basins, dry wells)

o filtering systems (sand filters, organic filters, bioretention facilities)
e open channels (wet swales, dry swales).

Where practicable, alternative approaches from Chapter 9 of the Design Manual shall also be
considered to mitigate potential adverse impacts. These measures include:

rain gardens

green roofs
stormwater planters
permeable paving
cisterns.

c. Where appropriate, water quality basins may be designed and incorporated as part of
stormwater detention basin systems.

d. Underground water quality treatment units may be used to satisfy the NYSDEC
"pretreatment” criteria.

e. Water quality treatment practices may include small decentralized facilities to serve localized
drainage areas.

4. Open Channels
a. Side slopes should not be greater than 2H:1V.

b. Channels shall have a capacity to convey the runoff from a 25-year storm event with 0.5 foot
of free board.

c. The top width of parabolic waterway shall not exceed 30'; and the bottom width of trapezoidal
waterway shall not exceed 15 feet.

d. Channel stabilization measures shall be provided as required to prevent erosion.
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e. Rock Catchment areas may also be used to convey storm water runoff.

B. GRADING & EARTHWORK AND STEEP SLOPE PROTECTION

1.

Grading & Earthwork

To minimize impacts to the natural resources, grading activities will be kept to the absolute
minimum. Development activities will be generally limited to within those areas where the ground
surface slope is no greater than 33%. The design of the roads and building areas will be
completed to maintain less than a 20 foot cut or fill where ever possible. There will be those areas
within the project site with existing topographic conditions which will require cuts and/or fills to be
greater than 20 feet.

a. Maximum slope for embankments and all landscaping areas shall be 2 horizontal to 1
vertical. Rock cut slopes and rock catchment areas will be based on the analysis and
recommendations of the project geotechnical engineer.

b. Grading plans to be designed to produce a minimum disturbance to natural resources.
Balance earthwork where possible. Reuse excess rock for general fill and, if possible, for
slope stabilization (i.e.; gabion walls) or for channel stabilization.

c. Erosion control will be in compliance with New York State Guidelines. An erosion control plan
will accompany all grading, utility and paving plans for both on-site and off-site improvements.

d. Border areas shall be provided along Major, Collector, Local, Country and private roads.
Guide rail should be considered where minimum border area cannot be provided.

(1) Major and Collector Road Border Area = min 9 ft wide measured from the edge of
cartway. Maximum slope 3H:1V.

(2) Local, Country and Private Road Border Area = min 6 ft wide measured from the edge of
cartway. Maximum slope 3H:1V.

e. Retaining walls, rock catchments and slopes shall be permitted within the road R.O.W.
provided these elements are located outside of the road border area or coordinated with
guide rail protection.

Blasting

See Rock Blasting and Stabilization Protocol attached as Exhibit A.

C. ROAD STANDARDS

1.

Streets

Street hierarchy and guidelines for gradients, sight distances, intersections, horizontal and
vertical alignment, driveways, curbs and sidewalk have been addressed in Table 4C of the
SMART CODE

Paving

Pavement sections will be based on Geotechnical Engineers recommendations and after
completing a paving design analysis. The following are typical bituminous pavement sections to
be used.
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Major: 12" Asphalt Concrete Top Course, NYSDOT Type 6
172" Asphalt Concrete Binder
4" Asphalt Concrete Base Course, NYSDOT Type 2
8" Subbase, NYSDOT Type 1

Collector: 172" Asphalt Concrete Top Course, NYSDOT Type 6
4" Asphalt Concrete Base Course, NYSDOT Type 2
8" Subbase, NYSDOT Type 1

Residential, Local, Private: 1%2” Asphalt Concrete Top Course, NYSDOT Type 6
Country Lane 3" Asphalt Concrete Base Course, NYSDOT Type 2
8" Subbase, NYSDOT Type 1

Parking Lots: 12" Asphalt Concrete, NYSDOT Top Course, NYSDOT Type 6
2" Asphalt Concrete Base Course, NYSDOT Type 2
6" Subbase, NYSDOT Type 1

D. SANITARY SEWER
Sanitary sewers shall be designed based on the standards and regulations of Orange County Health
Departments and the NYS DEC Design Standards for Wastewater Treatment Works.

1. Wastewater Design Flow

The flow rate is based on the NYS DEC Design Standards for Wastewater Treatment Works
1988, Table 3, or the most current version. Expected Hydraulic Loading Rate incorporates a 20%
reduction for the use of water-saving plumbing fixtures.

Assumed bank, postal office, food, sport/health, day care, retail, office & business center all
based on the flow rate of 0.10 gpd/sf in Southern Tract; and 0.08 gpd/sf for office, light industrial
and warehouse in Northern Tract.

Wastewater peak wet weather design flows will be based on the following:
o Domestic sanitary flows based on above average daily domestic sanitary flow rate times
a peak hourly factor of 4
« Infiltration flow allowance (additional 15% of average daily domestic sanitary flow)
2. Gravity Sewer
a. Pipe
1) Gravity system shall be designed for peak wet weather flow and without surcharging the
system. Gravity sewers shall be designed when possible to provide a minimum velocity of
not less than 2 fps when flowing half full. During initial years of development frequent
sewer line flushing or cleaning may be required to flush and sediments that may be
deposited during the low flows.

2) Minimum diameter of sewer lateral shall be 6" for commercial connection, 4" for
residential connection, and 8" for public sewer extension.

3) Cleanout shall be provided at each lateral connection.
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4) Sanitary pipes will be designed with following minimum hydraulic slope for all pipe types
using n=0.013 for ductile iron and n=0.010 for PVC to provide a minimum velocity of
2 fps.

5) The maximum velocity shall be 15 fps, where 10 fps is preferred where possible.

6) When a smaller sewer joins a larger one, the invert of the larger sewer should be lowered
to place the 0.8 depth point of both sewers at the same elevation.

7) Minimum cover above sanitary sewer pipe shall be 4'.
8) Minimum 3' of cover from the bottom of stream at stream crossing.

9) Minimum 10' of lateral separation and 18" of vertical separation shall be provided
between sanitary sewers and water main.

10) Where appropriate separation from a water main is not possible, the sewer shall be
encased in concrete or constructed of ductile iron pipe using mechanical or slip-on joints
for a distance of at least 10' on either side of the crossing.

11) No sewer main shall be constructed within:

- 200' from a water supply well or a below-grade reservoir, unless otherwise approved by
the Orange County Department of Health;

25' from surface water or open drainage/ culvert;

10" from a water pipe;

- 25' from top of embankment or steep slope.

12) Sanitary sewers crossing streams or wetlands, or located within 25' of the stream
embankment shall be constructed of steel, reinforced concrete or ductile iron pipes.

13) Maximum distance between manholes shall not exceed 400 feet.

14) Sewers on 20% slopes or greater shall be anchored securely with concrete or equal, anchors
spaced as below:

- Not over 36' center to center on grades 20% and up to 35%;
- Not over 24' center to center on grades 35% and up to 50%;
- Not over 16' center to center on grades 50% and over.

15) Except where otherwise approved by municipality or utility authority, the centerline of
sanitary sewer manholes, when located within the municipal right-of-way, shall be located
where possible 5ft from the center line of the paved cartway. If conditions prevent
location near the centerline, the manhole shall be located within the cartway a minimum
of five-feet from the gutterline.

Sanitary Sewer Manholes

1) Minimum inside manhole diameter shall be 60".

2) Provide minimum 0.1' drop across the sanitary sewer manhole.

3) Provide a drop connection when the difference between inverts is more than 2 feet.

Inside or outside drop shall be used. Inside drop connections shall require a larger inside
diameter manhole
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4) No manholes are permitted within 100" of a public water supply well or a below grade
reservoir.

5) Watertight manhole cover shall be provided within the 100-year flood level or 50' from the
wetlands limit.

Force Main

a.

The minimum building service connections from individual grinder pumps to the collectors
shall be 1-1/4" PVC pipe.

The minimum force main diameter shall be 4".
The minimum velocity shall be 2 fps.

Force main shall enter the gravity sewer system at a point not more than 2 feet above the
flow line of the receiving manhole.

Cleanout shall be provided every 400’ to 500, at major change in direction, and at where one
collector main joins another main.

Pump Station

a.

Pump station shall be located outside of the 100-year floodplain and be accessible during the
25 year flood.

Pump suction and discharge openings shall be at least 4" in diameter, unless otherwise
approved in writing by the Town.

Sewage Disposal System

a.

All design and construction of sewage disposal systems shall be in accordance with the
standards and regulations of Orange County Department of Health, and New York
Department of Environmental Conservation, as outlined in the with Appendix 75-A of Part 75
of the Administrative Rules and Regulations contained in Chapter 11 of Title 10 (Health) of
the Official Compilation of Codes, rules and Regulations of the State of New York.

Mounded septic system is not permitted in Orange County
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E. WATER

Water mains, pumping facilities and distribution storage design shall be designed in accordance with
the latest edition of Recommended Standards for Water Work (also know as the Ten State
Standards) and Part 5 of the New York State Sanitary Sewer Code.

1.

Water Demand

Water demand is the sum of the residential and non-residential water demand. Fire flow volume
is provided in dedicated storage and is, therefore, not a demand. The residential and non-
residential water demand will be based on the following:

Water per 2010, 2010,
Parameter Unit Basis No PIPC Water Demand PIPC Water Demand
Residential
1BR Dwellings 150 gal/unit/day 20 units 2,400 gpd 20 units 2,400 gpd
@80%
2BR Dwellings 300 gal/unit/day 409 units 98,160 gpd 409 units 98,160 gpd
@80%
3BR Dwellings 400 gal/unit/day 638 units 204,160 gpd 607 units 194,240 gpd
@80%
4BR Dwellings 475 gallunit/day 128 units 48,640 gpd 159 units 60,420 gpd
@80%
Residential Average
Daily Demand 353,360 gpd 355,220 gpd
Max Month to Average 1.3 459,368 gpd 1.3 461,786 gpd
Day Peaking Factor
Residential Maximum 2.139 755,837 gpd 2.139 759,816 gpd
Day Demand
Non-Residential
Commercial & 0.16 gal/sf/day 100,000 sq. 16,000 gpd 100,000 16,000 gpd
Amenity Uses feet sq. feet
Future School 20 gallons per 500 10,000 gpd 500 10,000 gpd
student per day students students
Non-Residential 26,000 gpd 26,000 gpd
Average Daily Demand
Max Month to Average 1.3 33,800 gpd 1.3 33,800 gpd
Day Peaking Factor
Non-Residential 15 39,000 gpd 15 39,000 gpd
Maximum Day Demand
Totals
Total Avg Daily Demand 379,360 gpd 381,220 gpd
Total Max Day Demand 794,837 gpd 798,816 gpd
Total Max Day Supply 835,200 gpd 835,200 gpd
(24 hrs per day)
Notes:
1) Up to 2,860 bedrooms for non-age restricted residential units and no bedroom limitation for age restricted
residential units will be allowed.
2) Weighted Average Peaking Factor is calculated as follows: [(SFD X 2.5) + (MFD X 1.5)] / Total Units
(SFD) Single Family Dwellings: 764 units
(MFD) Multi Family Dwellings: 431 units
Total: 1,195 units
Peaking Factor: [(764 X 2.5) + (431 X 1.5)] /1,195 =2.139
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The water supply system should be designed to carry and deliver the peak-hour flow demand and
the fire flow requirement whichever is greater. The storage facility shall contain average day
demand plus the fire flow requirement.

Fire Flow

The fire protection need will be based on Insurance Services Office (ISO), Fire Suppression
Rating Schedule and the ISO formula for estimated Needed Fire Flow (NFF) and the American
Water Works Association's (AWWA). Manual of Practice 31, Distribution System Requirements
for Fire Protection (M31).

The following fire flow values will be provided:

e 2000 gpm for 2 hours for the multi-family dwellings
e 1060 gpm for 2 hours will be provided to the school
e 1000 gpm for 2 hours will be provided for the single family homes.

The minimum fire flow requirement is based on 2000 gpm for two hours.
Fire Hydrant
a. Fire hydrants shall be spaced in accordance with New York State requirements.

b. Fire hydrants shall be generally located in the vicinity of low and high points of the streets and
in the vicinity of street dead ends.

Water Main

a. All water mains shall be sized to maintain a minimum pressure of 20 psi at ground level at all
points in the distribution system under all conditions of flow, including fire.

b. The normal working pressure in the distribution system should be approximately 60 psi and
not less than 35 psi.

c. Water main shall be separated both horizontally by 10" minimum and vertically by 18"
minimum with any pipe lines carrying non-potable water such as sanitary and storm sewer.

d. Water mains will be installed with minimum 4 feet of cover.

e. Minimum water main size shall be 6" diameter cement-lined ductile iron pipe.

f.  Maximum valve spacing shall be 500' for commercial and 800’ for residential development.

g. Water mains shall be installed with minimum 2 feet of cover when crossing water course 15
feet wide. The pipe shall be of special construction having flexible watertight joint, and valves
and permanent taps shall be provided on both sides of major stream crossings.

Water Storage Tank

a. Water Storage tank shall be tucked below the ridge lines where possible.

b. The minimum capacity of a water storage facility shall contain average day demand and fire
flow for a total of 621,220 gallons (assuming an average flow of 381,220 gpd).

Wells

Public water supply wells shall be located to meet State regulatory requirements.

10
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SOIL EROSION AND SEDIMENT CONTROL

Soil Erosion and sediment control devices and application shall be in accordance with NY State
Guidelines for Urban Erosion and Sediment Control standards and regulations.

TREE SURVEYS

Given the intention of clustered development at Tuxedo Reserve is to preserve large swaths of open
space, it is understood that construction activities within the limits of disturbance of roads and lots will
generally require the clear-cutting of trees. In addition to clearing, grading activities will generally
prohibit the ability to preserve specific trees on proposed lots. To mitigate the visual impact of these
clearing and grading activities, the Special Permit adopted the Design Guidelines which includes
standards for on-lot landscaping.

The Planning Board may require a tree survey and protective measures to ensure the survival of the
tree or stand of trees in the specific circumstances when a specimen tree or a stand of specimen
trees (pertaining to trees 18 inches caliper DBH and larger) are located within the limits of disturbance

and:

1. The preservation of the tree or trees does not significantly alter the alignment of a road or its
associated infrastructure;
2. The preservation of the tree or trees does not eliminate or require the relocation of any lot or
lots such that the new lot or lots have less usable land area;
3. The preservation of the tree or trees does not render any lot unbuildable, or substantially
increase the cost or difficulty of developing a lot;
4. The proposed grading is such that the tree’s or stand of trees’ survival is feasible.

WATER QUALITY TESTING

To ensure the protection and preservation of the water quality at Tuxedo Lake, Mountain Lake, and
on the site, in general, the applicant must test surface water samples following any storm greater than
1.25 inches as follows:

Construction Test samples Any time before During Six_ months post-
Occurring taken from: construction, construction, construction and
Within: test for: test for: soil stabilization,
test for:
All Phases The existing
stream on the
Sloatsburg parcel
before it enters
tlgguighﬁrt ) * Touwl ) ;?ézlended * Touwl
— suspended ; suspended
1,000 feet of the | The existing solids (TSS) solids _(TSS) solids (TSS)
nearest edge of | swale near the e Total o Ifaspill e Total
Mountain Lake proposgd N phosphorus occurs, test for phosphorus
recreation facility . appropriate ;
Total nitrogen Total nitrogen
e pH (substancels e pH
: e.g. petroleum .
The Tuxedo Lake | The outlets from * Chloride products) * Chloride
watershed sediment traps at
the locations of
Pocket Pond 5a
and Dry Swale
5b*

*Note; Only test outlet from sediment trap at the location of Pocket Pond 5a for pre-construction test.

11
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ENVIRONMENTAL COMPLIANCE

Prior to the first site disturbance, the developer must submit an Environmental Compliance Document
to the Town Engineer for his review and approval. It is the responsibility of the developer to maintain
signed copies of the Environmental Compliance Document for each of the Project’s contractors at the
Project’'s construction office. In addition, copies of the executed Environmental Compliance
Document must be attached to each Clearing and Grading Permit and Building Permit.

The approved Environmental Compliance Document must require compliance with the Project’s
NYSDEC-approved Stormwater Pollution Prevention Plans as well as identify additional measures for
the following:

e Spill Protection: Preventative measures, emergency spill event action plan, and non-

emergency spill event action plan;

e Hazardous Waste Management: Identification, reporting, storage, and disposal,

e Solid Waste Management: Storage and disposal;

¢ Natural & Cultural Resources: Identification and reporting.

12
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Exhibit A

Rock Blasting and Stabilization Protocol
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EXECUTIVE SUMMARY

This Rock Biasting and Stabilization protocol document has been prepared to provide a “road
map” for all rock blasting and subseguent stabilization activities, as well as, to identify
protection measures for public and private supply wells and on-site wetlands during
construction of the residential development at Tuxedo Reserve in Tuxedo Park, New York. It is
the intent of the Owner to impiement at the onset of mass excavation all mass and trench
blasting within any development phase. However, written modifications to this protocol may be
made, with the concurrence of the Town's Engineer, based on performance of the work. This
protocol is not intended to provide details for the work described herein; construction drawings
and technical specifications will be prepared to provide the required detail that will be
consistent with the guidance provided in this protocol document.

The three main components of this protocol address the following activities:

1. Blasting to facilitate mass and trench excavation of rock.
2. Rock cut stabilization and rock fall protection.
3. Protection of sensitive receptors, such as wetiands and supply wells,

A brief description of each of these activities, including a summary of reguired notifications,
hours of operation, and vibration and noise leve! thresholds, beginning with a summary of site
geologic conditions is provided in the following sections.

REGIONAL AND LLOCAL GEOLOGY & HYDROGEOLOGY

Based on the USDA Scil Conservation Service Soil Survey for Orange County, New York, dated
1981, and the 1995 “Surficial Geology Map of New York - Lower Hudson Street”, published by
the New York State Geologic Survey, the majority of the surficial layer of the site consists of
shallow welt drained soils and rock outcrops; see Figure 1 for surficial geology map. The soils
tend to be a thin mantle of glacial till deposits. In general, the surface layer is dark brown
gravelly sandy loam, gravelly silt loam, or gravelly loam, with protrusions of large boulders.
L.ocalized deeper soil deposits exist typically between ridges, along shallow drainage ways of
the uplands, and consists of stony glacial till debris from schist and gneiss bedrock. These
deeper deposits are generally a yeliowish-brown gravelly sand loam with new soils deposited
over the old soils by wind/water and occasionally cemented together (“fragipan”).

Rock outcrops tend to form farge protruding blocks and ledges that occur throughout the site.
These rock outcrops are predominantly sloping and moderately steep. Low lying bhasins and
depressions in the area generally consist of well decomposed woody and herbaceous plant
remains forming a black muck, which overlies a very poorly drained layer of bluish gray muck
formed from organic deposits. The water table in the region tends to be perched only over

LANGAN
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areas of poorly jointed rocks. Based on the results of our subsurface investigations, which have
included borings and testpits, groundwater within the rock mass is typicaily expected to be at
depths greater than 75 ft.

Over 100 testpits and borings have been performed on site; In addition, structural mapping of
rock outcrops across the site was also performed. The site investigation findings indicate up to
about 10 feet of sandy soils typically overly hard, irregularly or non-distinctly foliated gneiss
possessing typically moderate to very widely spaced generally rough jointing. Occasionally low
lying areas contain dark soft silts and clay or muck. Refer to the latest geotechnical engineering
studies for a complete description of subsurface conditions.

The 1995 “Geologic Map of New York — Lower Hudson Sheet” published by the New York
State Geologic Survey indicates the predominant bedrock type beneath the site consists of
guartz plagioclase gneiss; see Figure 2.

ROCK BLASTING PROTOCOL

Because of the significant amount of hard rock that exists above proposed finished grades,
blasting is expected to be the most expeditious method to facilitate rock excavation. Blasting
should be properly sequenced and coordinated such that mass-cut production blasting is done
to simultaneously address any necessary site utility trenches. Rock excavation should be
controlled where necessary to prevent excessive vibrations that may adversely affect nearby
residences, utilities, supply wells and on-site wetlands, and to prevent rock overbreak of the
final excavation faces. The contractor's means and methods should be adjusted to comply with
these requirements. Hoe-rams, splitters, or other mechanical equipment may also be required.
The Contractor's means and methods for rock excavation and seguence of operations should
be developed by a Blaster licensed in the State of New York, experienced in similar controlled
rock excavation activities, and should be submitted for review by the Owner's Geotechnical
Engineer prior to the start of work. The drilling/blasting methods and procedures selected will
depend upon the relative location of the excavation work to the adjacent roadways, stormwater
basins, supply wells, wetlands, utilities, and residential structures, and should be prepared in
accordance with this approved blasting protocol. See Drawing BP-1 in Appendix A for a
description of work associated with blasting and excavation. General blasting procedures and
MSDS sheets for typical explosive agents/materiais are provided in Appendix A. Blasting
components containing perchlorates are not permitted. A summary of key notifications, hours
of operation, and vibration and sound threshold leveis are provided herein.

The mass rock removal work shouid be performed in such a manner to prevent over-excavation
or the creation of an unstable condition. After blasting the contractor must clear all loose
material to proposed building or site sub-grade elevation to the satisfaction of the Owner's
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Geotechnical Engineer to assure that the rock has been fractured to the appropriate depth.
Rock within building footprints should be over-biasted below the proposed finished subgrade
levels; the depth of over blasting should be coordinated when building plans are completed.
Rock in the over-biast zone need not be removed (except for building footing excavations), but
should allow for normatl trenching excavation for instaliation of utilities.

Exposed rock faces should be monitored and jointing mapped by the Owner's Geotechnical
Engineer as the work progresses downward. If unstable wedges or blocks of rock cccur during
excavation, these blocks should be removed, or restraint should be provided as the work
progresses as described in the following section.

Blasting and rock processing operations are to be contained on site. The owner propeses to
utitize all blasted and processed materials for fill. Noise levels will be monitored at the nearest
sensitive receptor location during the rock processing operation.

Vibration control and rock overbreak control methods should be used during construction
excavation, especially in the vicinity of the wetlands and supply wells. Because it is widely
accepted that openings in rock impede the transmission of shear waves; line drilling or channel
drilling at final cut faces and in the vicinity of the wetlands are expected to limit the
transmission of energy beyond the final rock face, and beneath the wetlands, respectively. The
purpose of these controlled blasting methods is to ensure an air cushion and to establish a
crack plane between adjacent periphery holes and thereby minimize the propagation of primary
vibrations and strain cracking in the rock mass beyond the excavation perimeter that could open
fractures. For example, the stress concentrating effect of a line drilled hole dies away rapidly,
and at a distance of approximately 1.5 times the hole diameter, virtuaily no stress increase is
felt by the rock (Hoek and Brown, 1980)'. Excavation vibration control can be achieved by
limiting the equipment impact energy, or in the case of blasting, the charge per delay, to that
value that would produce non-damaging tevels of ground vibration. The peak resultant particle
velocity shouid be the measure of the level of vibration.

In addition to the confractor's moenitoring, vibration monitoring will be performed by the
Owner’s Engineer using at least two seismographs located at the nearest receptors. Vibration
and noise level thresholds are provided later in this section; these excavation vibration
threshold criteria should be considered to be preliminary, subject to review, approval, or
modification by any party with jurisdictional control, including the Owner's Geotechnical
Engineer, based on the behavior of the adjacent receptors. Cnce the final criteria are
established, they should not be exceeded. The blaster is required by Town Code to control

' Hoek, E., and E.T. Brown, 1980. Underground Excavations in Rock, Londen: Introduction of Mining

and Metallurgy
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vibrations at selected features/structures to within tolerable levels. Control methods are
described on Drawing BP-1 in Appendix A.

Vibration and noise {air-pressure} monitoring will be performed prior t0 and throughout the
blasting operations, mass-excavation procedures, and shot rock processing. Before beginning
any blasting at the site, existing {ambient) vibration and noise teveis will be monitored and
recorded for use as a pre-blast baseline in each blasting area. At the beginning of the blasting
operations, the results of the vibration and noise level monitoring will be provided on a daily
basis to the Town's Engineer. As the construction progresses, based on approval by the
Town's Engineer, weekly vibration and noise level monitoring reports may be issued. A copy of
the blaster’s report will be issued to the Town's Engineer on a daily basis. The Contractor will
monitor the train rails of the Metro North Raiirocad when blasting within 800 feet. A monitoring
report will be issued to the Metro North Railroad’'s office at the end of each work day. The
seismographs would measure both vibrations and noise levels throughout the blasting, mass-
excavation, and processing operations. The contractor is responsible for installing and
maintaining all monitoring eguipment and for taking readings and issuing reporis to the
Owner's Geotechnical Enginger for review and to the pertinent governing agency as required.
Should the measured vibration or noise levels exceed the approved threshold levels, the
contractor should cease his work and evaluate his means and methods. Work would resume
cnce the modified procedures are reviewed and agreed upon by the Town’s Engineer and the
Owner’'s Geotechnical Engineer. The vibration and noise monitoring reports will consist of the
pre-blast (ambient) readings, the Town Engineer's approved leveis, and the recorded readings
over the established monitoring period.

Hours of Operation

Blasting shali be permited in the Town of Tuxedo Monday through Friday between the hours
of 9:00 a.m. and 5:00 p.m. No blasting shall be permitted at any time on Saturdays, Sundays,
and public holidays observed by the Town of Tuxedo.

Notifications

These should be issued with copies to the Town’s Engineer.

1. First Level - Issued two months prior 1o excavation:
* Notify property owners within 800 ft of the work area to inform them of the work
and the need to document the existing conditions of the property.

LANGAN



Rock Blasting and Stabilization Protocol 16 October 2009
Tuxedo Reserve Page 5 of 9
Tuxedo, New York

Langan Project No. 9108601

2. Second Level - Issued two months prior to blasting:
e MetroNorth Railroad
e New York State Department of Environmental Conservation
s United States Army Corp of Engineers

3. Third Level - Issued 48 hours prior to blasting:
e Town Supervisor
s Town Director of Roads
e Town Construction Cfficial
¢ Town Engineer

Vibration and Noise Threshold Levels

PPV (ips) PPV (ips)
Threshold (Frequency > 40 Hz) {Frequency < 40 Hz)
Initial 2 0.7
First Warning 1 0.5
Sensitive
Receptors 05

Air Pressure Threshold Levels at Corresponding High Pass Filter Frequency

Air Pressure Threshold {dB) Frequency (Hz)
131 0.1
128 2
125 8

Note 1: Sliding Scale per OSM Alternative Blasting Level Criteria (Modified from Figure B1,
RI8507 vs. Bureau of Mines; See Appendix A of this Protocol}.

Note 2: Peak Particle Velocities expressed in inches per second (ips) are subject to
meoditfication based on the performance of receptors.
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Test Blast Program

The Contractor shouid submit a test biasting program (schedule and design) to the Owner's
Geotechnical Engineer and the Town's Engineer for review and any required approvals at least
14 days prior to any test. The required design information should include the preliminary burden
and spacing information. The drill hole diameter selection should be based on, but is not limited
to, the rock depth to grade, pounds per delay in consideration to the nearest structure, field
measured ground vibration levels of previous blasts, and maintaining agreed upon particle size
of biasted rock. Staggered blast hole patterns may provide more efficient breakage through
rock movement and more uniform distribution of explosive energy throughout the rock bed.
The blast-hole patterns will be decided upon by a licensed blaster. Delay timing patterns will be
designed to provide optimum breakage and desired rock movement. Whenever possibie, one
hote per delay sequence wilt be utilized to ease the effects of the blast on nearby structures.
Biasts will be designed whenever possible to allow rock movement into a dew face away from
any protected structures. Blasting mats or covers shall be used to help contain flyrock. The plan
should include qualifications and proof of insurance.

An initial test should be performed in an overall area measuring approximately 60 feet by
60 feet and should be located within the central area of the sub-division section. The test
blasting program should be used to verify that the contractor can blast the rock into a maximum
block and aggregate fill size specified in the geotechnical report. In addition, the Contractor wvill
utilize the information from the test biast program to develop a plan indicating allowable
explosive charge weights per delay which will result in the attenuation of ground motions less
than the limiting velocities and air blast overpressures defined herein. Test blast holes will be
similar diameter and spacing as those to be used for production blasts. Depths of holes and
type and quantities of expiosives per hole will match the expected depths and quantities
respectively for the use in production blasting. Additional test blasts should be performed as
needed. Production blasting should be completed using the approved testing program biast
parameters (i.e., hole spacing, loading, monitoring, etc).

ROCK STABILIZATION AND ROCK FALL PROTECTION PROTOCOL

Permanent rock cuts are expected to be stable at a slope of 2V:TH. The maximum rock cut
height is approximately 50 feet. The stability of these rock cut masses is typically governed by
movement along existing joints/fractures. Although the anticipated rock cuts are expected to be
stable, potentially unstable blocks of rock and localized potentially unstable areas may be
encountered where unfavorable rock joints intersect. Any areas exhibiting potential rock fall
may require stabilization. Where space allows, the rock will be re-contoured to a gentler slope
to achieve stability. Where this is not practical, rock bolting, shotcrete, buttressing, netting,
fence, or a combination of these methods may be required depending on the condition of final
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exposed cut rock face. Typical rock falil protection stabilization methods are provided on Figure
ST-1 in Appendix B. Therefore, the Owner's Geotechnical Engineer will inspect this excavation
work and will provide recommendations for temporary stabilization as needed between blasts
and after the bilasting operations are completed.

Rock fall catchment ditches will be provided at the base of the road cuts where indicated on
the construction drawings. Should water be encountered in roadway rock cuts, the catchment
areas or swales will provide drainage. Ditch dimensions will be provided on the contract
drawings.

As provided on the construction drawings, a physical barrier such as a fence should be placed
at both the top of the ditch or swale adjacent to roadway cuts to restrict access to the ditch or
swale and at the top of roadway and detention basin cuts to restrict access to the cut slope.
Rock cuts, ditches and swales should be maintained.

Periodic monitoring of rock cut faces and rock catchment areas for all rock cut will be
performed by the Owner's Geotechnical Engineer to document the performance of the rock cut
and identify conditions that may require attention. Any restraint / rock fall protection measures
implemented during construction are performing as intended. Also, changes in site conditions
that could affect the constructed cuts and restraint / rock fall protection measures must be
monitored. Monitoring on an annual basis after freeze / thaw has ended is anticipated.

PROTECTION OF SENSITIVE RECEPTORS PROTOCOL

Blasting operations wili be performed in the proximity of residential and public properties and
transportation Rights-of-Way to the north, west, and south of the proposed North Ridge
development. The Contractor should perform his rock excavation/blasting work so as not to
damage or otherwise adversely impact adjacent properties, utilities, or other sensitive receptors
such as wetlands or supply wells. Monitoring should be performed to ensure compliance with
the project protocol established herein.

Pre-Blast Documentation and Monitoring

Soit erosion control methods will be in place prior to the commencement of any blasting
activities. The owner will provide a written notice via mass mailing to all property owners within
600 feet of proposed blast areas. The Town Engineer and/or Town Building Inspector will
review and approve the notice, which wilt inform of the proposed blasting operation. The notice
will also recommend and identify the necessity for allowing the developer to perform pre-
construction documentation of their structures. The developer will retain the services of a
professional services organization to perform pre-blast documentation of all existing properties
surrounding the blast area. The documentation work will include but is not restricted to
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accessible portions of exterior and interior home facades facing the blast area, utilities, supply
wells, retaining walls, existing rock faces, etc. Vibration and noise monitoring will be performed
to establish ambient baseline vibration and noise levels. These levels can be compared to the
blasting vibration and sound levels if the occupants of adjscent properties express concemn
about vibrations and noise that occurs during construction. Ambient vibration and noise level
data will be collected using seismographs at several locations around the site. With approval by
individua! property owners crack monitoring reference lines will be established over selected
cracks observed on the above mentioned neighboring structures. These reference lines provide
a means for measuring and documenting the selected cracks for changes (if any) during
construction. Also, with approval by the same owners vertical elevation control points should
be established at selected locations on the sidewalks in front of buildings, and at selected
facade locations that adjoin the site. The Owner's professional land surveyor would establish
and monitor these elevation control points for movement (if any) during construction. The
results of the pre-blasting conditions documentation will be summarized in a report giving a
nrief description of the documented areas. The report would also include a plan showing the
locations where elevation control points and crack monitoring reference lines were established,
and ambient vibration and sound level measurements were made. The report would include a
tabulated listing of areas inspected along with referenced corresponding videotape and
photographs of the respective areas. Copies of the Digital Video Disks (DVDs), would be
included in the report. Digital photographs taken would be provided on a CD ROM which would
be included with the report. This report would be prepared and submitted to the Town of
Tuxedo and the Town Engineer a minimum of two weeks prior to the commencement of
blasting operations.

A Pre-Blasting meeting will be held by the Owner with all stake holders prior to the
commencement of the blasting operation. The Owner will hold a public meeting to inform the
public of the proposed blasting operations prior 1o the above mentioned Pre-Blasting meeting.
Sufficient time will be provided for the public to ask/submit any questions they might have to
the Owner.

Wetlands Monitoring and Maintenance

A Wetland Monitoring and Maintenance Plan (WMMP} was developed for the site by
EcolSciences, Inc., and is provided in Appendix C. The WMMP outlines investigations needed
to document the current state of wetlands conditions and indicators, and inventories species
present. The WMMP also establishes the frequency of periodic monitoring to evaluate
wetlands performance, the protocols associated with the monitoring, criterion for triggering
mitigation, and a schedule of implementation and associated reporting.

Soft sediment has been observed overlying soil or rock within the wetlands. If the wetlands
were filled with water at the time a blast-induced shear wave passed through the sediment, it
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is anticipated that the soft unconsolidated material would self heal, preventing the loss of
waler. However, to determine if blasting causes any deleterious effects on the wetlands, a
monitoring program as stipulated in Appendix C will be in place. In the event the wetland is
disturbed and/or damaged, as determined during the periodic monitoring, restoration of the
subject area will be evaluated and implemented as determined to be necessary.

Well and Hydrogeologic Monitoring

A well and hydrogeologic monitoring protocol was prepared for this development by Leggette,
Brashers, and Graham, Inc. and is provided in Appendix D. This protocol was prepared for
assessing impacts to nearby supply weils from site blasting operations, Inciuded in the protocol
are a discussion of hydrogeclogy, monitoring methods, sampling procedures, reporting
frequency, and a contingency plan for any impacts to wells within 1500 feet of the blast site. in
addition, a plan is provided showing supply well locations in the vicinity of the site,

G Adatatho 10860 WO fice Data\Blasting & Stabilization ProtocohRock Blasting and Stabiization Protocel (14 Qgt. 2009).docx
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APPENDIX A

Roadway Blasting Plan & Pre-Blasting
Documentation Plan; Drawing BP-1

General Blasting Procedure
“MSDS"” Sheets for Explosives
OSM Alternative Blasting Level Criteria
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JOHN JOSEPH, Inc.

EXPLOSIVES SPECIALISTS

HLABTING CONTUACTONS
CONCRETE nEMOLrnion
EXVLOSTVE FORMING & niZaNgG OF MITTALK

Puony Y75-019.0669
RINCWOOD, N 07466 Fax YTI-B10.765Y

3,3008

Relujed Companics
199 Oranpe Turnpike
Slostsburg. NY 10974

Al Puud Roppeman

Reft Blasting Operations for Toxedo Resarve

Dear Paui,

To address the concerns of the anfo in fice fiowing form.

{2

(¥

- Ammnonivm njtuie is o maierial that is wsed to femilize all lawns,

When using anfo in blast holes, we pre detonating over 99% in the confined blast hole.
Afler the detonation twkes plece. 21l the blaswed rock is now surface rock which will be
of no further danger than ferilizing the fawn if any residye is Jal1,
When there is water in the blast hole, (ere witl be senled & pickuged explosives or
i will be dewatered prios to loading WR/nfo (water fesistant).
Blusting Procedures enclosed.
Ao Blast panerns will vary From 4xé (o possibly 5x6 depending on the dismeter
ol the drilt hole and the depth..
Bo Al drilling wiil be done with hydraulic drills with dust eolleciors (o keep the
cust at o minimem,
C. There will be hydroulic tuck excsvolors ot eseh blust toeation o relieve the
shot alter blust occurs 1o minimize grousd vibration and improve rock
breaknge und prepaze for the next raund of boles. Also to pluce blosting muts
wlhen neeessary.

- There will be no overnight siovepe on sight. Al cxplosives Lo be used will be brouphy

in on u Siate upproved truck mounted magazine wnd rersoved ot the end of each doy.

+ Thie blaster wifl have onc (1) seismagraph o1 the nearest structure., Langan may want

1o place apother Seismopraph at another lacation,
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JOHN JOSE
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John B, .loscp(x
President
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EXPLOSIVES SPECIALISTS

BLASTING CONTRACTORS
CONCRETE DEMOLITION
EXPLOSIVE FORMING & SIZING OF METALS

JOHN JOSEPH, Inc.

695 WESTBROOK ROAD  Paonk 973-839-0669
RINGWOOD, N.i. 07456 Fax 973-839-7837

BLASTING PROCEDURES

THE DRILLING & BLASTING OF ROCK IN THE STATE QF NEW JERSEY 15
MORE RESTRICTIVE THAN ANY OTHER STATE. BLASTING CRITERIA IS
APPROXIMATELY 50% OF OTHERS.

THEREFORE, MANY FACTORS HAVE TO BE TAKEN INTO CONSIDERATION
PRIOR TO STARTING.

TO ASSIST PEOPLE WHO WOULD LIKE TO KNOW MORE ABOUT A TYPICAL
BLASTING OPERATION, WE WOULD LIKE TO EXPLAIN SOME TERMINOLOGY,
DESCRIPTIVE HAGRAMS, SOME PRODUCTS, HOW THEY FUNCTION AND ARE
USED.

REMEMBER THAT EXPLOSIVE, AT THIS TIME, 1S A SUBSTANCE WHEN
INFTIATED WILL DETONATE AT A RATE BETWELN 8,000 FEET PER SECOND IO
22,000 FEET PER SECOND. SOME SUBSTANCES WILL DETONATE FASTER BUT FOR
THE PURPOSE OF BLASTING ROCK, IT IS NOT EFFECTIVE (RATES OF 3,000 FEEY
PER SECOND AND LOWIR ARE CONSIDERED DEFLAGRATION TO BURNING.

THE PURPOSE OF USING EXPLOSIVES 1S TO DRILL HOLES IN THE ROCK IN
SUCH A MANNER AS TO CONFINE THE ENERGY THAT IS BEING EXPLELLED WHIEN
DETONATED (WHICH THEN CHANGLES TO GASES OF TEMPERATURES 3,000
DEGREES TO 7,000 DEGREES [F AND PRESSURES UP TO 1.5 MILLION PSI). AT THIS
TIME, THE ROCK. SHOULD START TO YIELD, FRAGMENT, & BREAK APART
PROVIDING THAT I'T' LIAS NOT BEEN TOO CONFINED.

TO DETERMINE CONFINEMENT OF THIS ENERGY OR FORCE, THERE IS
STANDARD TERMINOLOGY USED IN THE INDUSTRY.

(ALWAYS REMEMBER ANY FORCE OR ENERGY EXPELLED WHEN EQUAL IN
ALL DIRECTIONS WILL TRAVEL IN THE DIRECTION IN THE PATIL OF LEAST
RUSISTANCE).



DIAGRAM OF TERMINOLOGY:

KEY

Burden

Subdrilling
T = Stemming

S

J

Spacing

H = Hole Deplh



BORE HOLES ARE DRILLED IN A ROCK AT LOCATIONS SO THAT THE
BURDEN (DISTANCE FROM THE NEAREST FREE FACE) AND THE HOLE IS OF
SUFFICIENT SIZE TO HOLD THE AMOUNT OF ENERGY PRODUCED FROM THE
EXPLOSIVE CHARGE.

THE HOLE DIAMETER WILL DETERMINE THE SIZE AND AMOUNT OF
CHARGE THAT CAN BE PLACED IN THE I1OLE AND WILL ALSO HAVE TO BE
TAKEN INTO CONSIDERATION PRIOR TO DETERMINING THE DRILL PATTERN.

TO CONFINE THE ENERGY IN THE ROCK, A STEMMING MATERIAL IS USED
AT THE TOP SECTION OF THE HOLE WHICH 1S USUALLY 3/8" CRUSHED STONE FOR
2-1/2" HOLES.,
IT 1S OBVIOUS THAT THERE IHAS 1O BE MORE STEMMING IN DEPTH THAN
BURDEN ON THE HOLE , OTHERWISE, THE ENERGY WILL COME OUT THE TOP
WHICH WOULD BE DIFFICULT TO CONTROL.

SPACING IS THE DISTANCE BETWELN ADJACENT BLAST HOLES,
MEASURED PERPENDICULAR TO THE BURDEN. THIS IS DETERMINED BY TIE
SIZE OF CHARGE, ROCK FORMATION (STRATAY AND AMOUNT OF ROCK BEING
FRAGMENTED AND DISPLACED BY EACH CHARGED HOLE.

HOLE DEPTH 1S DETERMINED BY MANY FACTORS. FIRST RULE OF THUMB
COVERS ONLY THE RECOMMENDED MINIMUM

H-D=2X(B)
WHERE  H-D=HOLE DEPTI IN FEET
B =BURDEN IN FEET

WHICH MEANS 1Ff YOU HAVE 4' OF BURDEN ON THE HOLE THE MINIMUM DEPTH
OF HOLE WOULD HAVE TO BE 8 DEEP AND SUBDRILLING BECAUSE OF PEAKS OF
ROCK BETWEEN DRILL HOLES.

SECOND RULE OF THUMB FOR SUBDRILLING IS TO DRILL 20% TO 50% OF
THE BURDEN ON THE HOLE IF THERE IS A NATURAL SEAM 2' BELOW THE
BOTTOM OF THE HOLE, THERE IS A POSSIBILITY THAT THE ROCK COULD
POSSIBLY FRACTURE TO THAT DEPTH BUT CANNOT BE DETERMINED UNTIL
EXCAVATION TAKES PLACE.



A TYPICAL SHOT WOQULD FRAGMENT AS SHOWN IN THIS HLLUSTRATION:
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ALL STATE & LOCAL REGULATIONS ARE ADHMERED TO ANDA SEISMIC
RECORDING OF EACH BLAST SHOT IS TAKEN AT THE NEAREST STRUCTURE.

THE STATE AND LOCAL GOVERNING BODIES ARE NOTIFIED EACH DAY
PRIOR TO BLASTING.

AFTER EACH SHOT THE MUCK (BLASTED ROCK) IS EXCAVATED TO
DETERMINE IF THE GRADE HAS BEEN ATTAINED WITH THE PROCEDURE USED,
SOME OF THE MUCK IS PLACED BACK AGAINST THE FREE FACE TO HELP
CONTROL ANY FRAGMENTS OF ROCK FROM ESCAPING FROM THE NEXT BLAST
AND TO LOWER THE DB'S (AIRBLAST) WHICH 1S ALSO MONITORED BY THE
SEISMOGRAPIL

. WHEN WE ASSESS AN AREA THAT NEEDS BLASTING ALL THESE FACTORS
AND OTHERS ARE TAKEN INTO CONSIDERATION.

THETYPE OF ROCK THAT HAS TO BE BLASTED, WHICH DICTATES WHAT
TYPE AND AMOUNT OF ENERGY WILL BE NEEDED TO ACHEVE THE RESULTS
THAT ARE DESIRED, AS WELL AS THE PUBLIC RELATIONS WITH NEIGHBORS,
OTHER STRUCTURES OR UTILITIES ADJACENT OR NEARBY.

WE USUALLY START BY SHOOTING THREE TO SIX HOLES ON THE FIRST
SHOT AND DELAYING EACH HOLE BY 25 MILLISECONDS USING DIRT IF
AVAILABLE WITH CABLE BLASTING MATS BEING STRATEGICALLY PLACED TO
ATTEMPT TO CONTROL THE FRAGMENTED PIECES TO AN AREA THAT IS
SATISFACTORY.

THIS METHOD IS REPEATED TO ACCOMPLISH WHAT NEEDS TO BE
BLASTED.

WHAT MOST PEOPLE ASK 1S, I1OW DO YOU KNOW HOW MUCH EXPLOSIVES
DO YOU HAVE TO PLACE IN THE HOLE?

THERE 1S A RULE OF THUMB IN THIS CALCULATION WHICH IS WHEN
FIGURING THE CUBIC YARDS OF ROCK THAT THE HOLE WILL FRAGMENT AND
DISPLACE. IT WILL TAKE FROM 1.2 LBS. TO 3.5 LBS, PER CUBIC YARD TO
ACCOMPLISH THIS TASK DEPENDENT ON THE GEOLOGICAL FORMATION AND
TYPE OF ROCK THAT HAS TO BE BLASTED.

WE USUALLY START WITH 1.4 LBS. IF THE ROCK IS HARD AND DENSE WITH
SUFFICIENT BLAST MATS TO CONFINE THE FIRST TRIAL BLAST, THEN CHANGE
OR ADJUST WHAT IS NEEDED AS YOU PROGRESS.






i mEEE e b s & e e b S T M S b e S 0 e e e e s

p.00e/0ce

LR T

JUN-10-2008(TUE} 16:ce (FRX) 19738397831

- hhe AT R TLATHA AL A e g e I T = e

Dyno Hobal inc, ’ MSDS #1422

2650 Decher Loke Boulsvard, Sulle 300 Date UBM30L
Sait Luko Gity, Utah 84148

Phone: 801-964-4800 Fax: BO1-321-5703 S%mdnn

&-Malt danghsofam.dynonabielcom MSDI ¥ 1122 D124

FOR 24 HOUR ERMERGHENCY, CALL CHEMYREG {USAY pup-124-3300
CANUTEC (CANADA) €13-896-R666

SECTION [ - PROBUCT IDENTIFIGATION

Trade Name(sl;  NONEL®MS NONEL® EZ DETY
NONELT LR NONEL® BZTL™
NONEL® 51, NONEL® EZ DRIFTER ®
. NONEL®TD OPTIMIZER® OPTISLIDE®
NONELYMS CONNECTOR OPTIMIZER® OPTISURFACE®
NONEL® TWINPLEX ™ . OPTIMIZER® OPTITL®
NONEL® SYARTER .

Product Clags: NONELY Non-electric Delay Riefonators

Protuct Appenrance & Odor: Aluminum cylindrieal shetl with varylng langth ard dlemeter of attached calored plaste
tubing. ‘The detanator may be enclosed I 2 plastic housing, and an assambly may contaln two datonators, Odorless,

DOT Hazard Shipping Description:  Detonators, nonwiactic 1,18 UNQD2O I
.o~  Detonater assemblias, non-alectric 1,18 UNGIRG L
o  Detonaler sssemtiies, non-slectric 1.48 WNO3S1 i

NFRA Hazard Clagsification: Nt Applicable {See Section IV~ Spacial Fire Flghting Procadures)
ECTION |{ ~ tald] El

Mﬁ%ﬂ%&w
ingredients CASE ' OSHA PEL-TWA AGHIH TLV-TWA
Pentaerythritol Tetranlirate (PETN) 7811445 None' Nona?
Lead Azide 13434-46-5 2,05 mg (Pbyim® 0,05 mg (Pla)im?
Lead 7438-0241 0.05 g {Phiim® 0.05 mg (Phyim®
. Slikon 7440213 16 mg /g lotal dust) 10 mplm®

& mg o (resplrablo fraction)
Salenium 77824942 0.2 mgtn® 0,2 mgim®
Res Lead (Lead tetroxide) 1374-44-8 6,05 mgst}!m“ 045 m,gnfh)hn’
“Thantum diaxdda J4EBET 15 mg/m 10 gy
Barum Chromate 1020440:3 2 eﬁg (c);:o,mnm’ 0,01 mg (Cfm’

) ng

: ’ , 0.5 mg ? 0.5 mg (Sa)m’®
tead Chromale . TTERETE 0.08 mg(Pb}!m’ 0.45 mg

z &'&J‘,""" 10m’ 0.012 mg (Crim®

B

Barjum Sulfate TT2TA3T 0.5 mg (Baym® 10 ggm‘
Potassium Porchlerate® 1778747 None No
Siliea (erystatine) 81780-53.2 Soe Note Below 0,08 chhn“ {resp frac)
Molybdenum 7433887 Nana' Nona

W50521122 Dafo; DSHIUS  Pagof af B
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fungsten 7440937 None' & mg/m’® (TWA)
10 (STEL)
Aluminum T428-90-5 15 mgim® (total dusl)  § mgfn®
. 5 mgim (gGSp!rabIe fraction)
Antimony 7440-36-0 6.5 maim 0.6 mgfm”
Cyelateframethyleno Tetranltramivie (HMX) 2861410 Nahe None

1 se fmit for particulates not otharvdse regutaled (PNOR): Total dust, 18 mafn” | resplrabla fraction, 3 mghr
2 (ae Yl for particulates not olherwiso classified (PNOC): Inhalable particulale, 10 mglm® | resplrable part,, 3 mgin® ,
Noile; The OSHA PEL for agstaﬂtne slilea Is eatcudatad as follows: s
Quiarty, respirable; 10 mpfnt®*® 1 % S10, 42 Quarx, tated dust: 30 mafm® /% S10, 4 2
2 Nat sll delay perlods eontaln perchiorate, These thut da contin batween from about 4 to a maximum of about 60 mg
perchiorata par detonetor, _

ingradients, ather than those mentiened above, s used In this preduct are nat haxardous ay deflned under curent
Dapartment of Labor regulalans, or are present in deminimus sarentrations (less then 0.1% for carcinogens, loss
than 1.0% for other hezardous matedals),

SECYION J[l - BHYSIGAL DIATA

Holiing Polnt: Not Applicable . Vapor Pressure: Not Applicable
Vapor Density: Not Applicable Density: Not Applicable
Percont Volatife by Volume: Not Applicable Salubiilty in Water: Not Applicable

Evaporation Rato {Butyl Acetate = 1): Not Appllzatie

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Flash Polnt: Not Applicable Flamable Limits: Not Applicable

Extingulshing Madia: (Sea Speclal Fire Fighting Procedures setlion.)

Special Fire Fighting Procedures: Do not attempt 1o fight fires bwalving explosive materials. Evacuate all parsonnel to
] pre:i&te;gﬂdnod sa;fe. distant locatlon. Allaw fire to bum iniass It ean be fought remotsly or with fixed extingulshing
systems (sprinktors).

Umusual Fire and Explogion Hrzards: Can explode or detenste tnder firs condillons. Burning tnaterial may produce
loxlc vapors.

SECGTION V- HEALTHH RO A

Effects of Ouarexposue

This I8 2 packaged product that will nat result In exposure to the explosive matarial under nommat conditions of use,
Exposure cancarns are primarly with post-detonation reaction praduets, perticulady heavy metal compaunds,

Byes: Na oxposun to chemica! hazards antlcipated with nermal handling procedures, Paticulates In the eye may causa
Irritation, rednoss, sweiling, iching, paln and tesdng,

8kint  No exposwe to chemical hazards anticipated with nanmal hanling procedures, Expasiie 1o post-datonation
reaction products may couse Irdtation,

ingestion: Na expasure to chamical hamrds ardloipated wilh normal tandling prosedures,  Fost-deloration reacdion
product resldue Is toxc by Ingastion, Symplams may incluste yastroanteris with abdoming! paln, nausea, vomiting and
diarrhisa, Sen sysiomic offotds balow, '

MSNEEF 2R Dato DEMINS  Pago2al &
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Inhatation: Not a Hkely route of exposvre, See

systemic effeci balow,
Systemic or Other Effectst Noné anticipated with narmal handing procadures, Repested inhalallon of ngestion of post-
detonation reaction products may lead ta systemic sifects swsh 28 resplratory tract initation, ringing of the ears, dizziness,
elavated blood pressure, biurred viston and tremors. Hoavy mate él:arg) poisoning can ooty :
g

gy A
Careinogonilly: ACGIH classifies Lead 25 3 “Syspected Human an® end insoluble Chromium VI e "Confirmed
Human Carcnogen®. NTP, OSHA, and IARC consider components contalned in this detorsator vardnugenic,

Perchiorale: Parchiorate can potentially Inhlbit jotide ugtaka by the thyrold and resiit i B tocraase In thyrold bormone,
“tha Nallonal Asstlzmy of Sclances (NAS) has revlowad the taxicly of perchiorate and has canchided that even the most
sansliive m!&ﬂm could Ingest up to 0.7 microgrem perchlorate par Klogram of body welght per day without ndvarsely
Fil th, The USEPA must estatilsh a maximim contaminant leve! (MCL) for perchlorate in deinking water by
2007, and this sludy by NAS may result i 8 recommendation of abeut 20 ppb for the MCL.

Emergenty and Hirst Ald Procadlires

Eyes: Inigate with running water for at least fifeen miirutas, 1fimitation persists, seak medical attentian,
Skin: Wash with soap and waler,

Ingestion: Seek medlcal attention,

inhatatlon; Nat applicable,

Speclal Gonstderations: None

SECTION V1 - REACTIVITY, BATA

smt;l;:!t'yzl gﬁ!e under normal conditions, may explode when subjected to fire, supersonic shock or high-enargy
projectiie Im

Conditions to Avold: Keop away from heat, fiame, ignitlon seurces, impack, frictlon, electrostatke discharge gnd stong
shotk, Do not attemi:t o disassomble.

Matariats to Avold {incompatibility): Corrosives (acids st bases oralkals). '
Hazardous Decomposition Products: Carban Monoxide {CO), Nitmus Oxides {NOy, Sulfides, Chromates, Lead (Fb),
Antimony (Sb) snd various oxides and comiplex oxides of metals.

Hezavrdous Folymeriztion: W not aceur, )

SECGTION Vit. SPiLL OR LEAK PROCEDURES,

Steps to be taken In Case Material {5 Roleased or Spilfod: Protect from all jgnition sources. tn cass of fre avacuale
all parsonne! tgog sals gsa‘sfznt amoa ;nd aliow éo ﬂgimduf fioht firs remolely, N;}:“fﬁ guﬁmp%ﬂfd‘s !rl}awordaﬂ dnm wu;h
emergency response procedures, Only parsenn ned In emergensy responsa sholid ros 1o fira danger is
present, and product Is undemaged andfor uncontarminsted, v cicge product In orlginal paskaging or bther clesn DOT
ppproved container. Ensure that a complete atcount of p has been mada and ls vedfied, Ifloose axpioshve pawdar
{5 splilad, such s from b broken detonator, only propary qualliied end autharized porsonna! should be invoivad with
handiing and clesn-up sclivilies, Spllied explosiva powder is extremely sensiiva to ltlation and may detonate. Follow
pplizable Faderal, State, and local spifl reporting reulrements,

Waste Disposal Method: Uisposal must comply wiih Fedaral, State and focal regulations, If product bacomas

8 waste, it Is potentially reguiated us a haxardols wasto s dafinad under the Resoyrce Conservalion and Recavery

Act (RCRA) 40 CFR, part 281, Raview ranulrements wilh o pareoh Kkriowladgeatlo with applicable snvironmental
faw {RCRA) bofore disposing of pny explosive material.

MSDSE1I22  DemihEHNDS  Pagodol 8
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SECTION VIl - SRECIAL PROTECYION INFORMATION

Vantilatlon: None required fat normal hardiing, Provida enhanced vontllation after use If I underground minas or ather
enclosed araas.

Resplratory Protoction: None ratuired for satmal handiing,
Protective Clothlng: Cotlen gioves are recommended,

Eyo Protection: Sofely glasses are recommended,

Other Precautions Raqulmﬁ: None,

SECTION (X« SPECIAL PRECAUY JONS

Precautions to bo taken In handiing and storage: Siore in cool, ry, waliwentiieted location, Store in compliance with
Feders!, State, and focal raguiations, Only properly qualified and uuthotized persorne! should handie snd use explesives,
Keep away from heat, flame, ignitian sources, impact, fdeton, electrostatic discharge and streng shotk,

Precautions to be takon during use: Use aceapled safe industry practices when uslng explosive meterals. Uniirdended
dutanation of explosives or explosive devices can cause seriaus Injury or death, Avold breatting the fumes or gases from
detmatlgg gt explosives, Detonation In confined or tnventliated areas may result In exposute to hazardous fumos of
oxygen deficiency.

Other Procautions: It is racommendad that users of explosive matedals be famifiar with the Institute of Makers of
Explpsives Sofety Library Publisations, .

D i
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Thase products contaln the followlng substancas

SECTION X - SPECIAL INFORIMATION

the Superfund Amendments and Reauthorization Act of 1686 and 40 CFR Part 372,

fhat ake subject 1o he reporting requlrements of Section 313 of Title 1 of

Chamical Name CAS Numbar Max, 1hs!1000 unlts
ad 7436:82.1 394
(Use Toxde Chemlcal Gategary Code)
L.ead Compounds N420 20
Barum Compatinds NO40 1.8
Cheomium Compounds NDS0 18
fange* of Section 313 Chemleals In oaach product
Product 1b'Pb par 1000 b Pl compounds b Eﬁ cempouitds | ib Crcompounds
detonators dp:r 1onc for 1000 dpor 1000
etonators drtona ptonators
NONEL" NS 027 0.3=1.5 0 0.9 | 0w 0.0
NONEL" LF 0 - 30 0o - 2.0 618 4198 ]
NONEL" SL 7~ 27 0.3 — 1.5 1] 0
NO g-16 0.3 a0 0 0
NONEL" MS Conuector §-16 0304 1] 0
NONEL NPLEX™ 5-15 * 0.3 0.7 (] i
NOREL® STARIER Q K] 0 [1]
NONEL” EZ DETY 22 « 36 29 1] 0
| NONEL E2TLL 5-15 0507 0 o
NONELY EZ RRIFTER 39.4 13 1.2 1.4
NONELY OPTISLIDE® i 0 0 8
NONEL" OFTISURFAGE" 0 i) 0 5
NONEL® OPT1-TL” 1] 4] g 0

* The exact quantity and welght percent of Saction 313 Chemtcals In oach delay perlod and tubing length foreach
product Is svallable upon raquest.

 Dlisclalmer
ww tobo! mwu«mmmawahumymmmmmmmmmm sstaly or auiabiily Wteof, i eitiisan eoniatiod
or tho coxuity to be obicined, whothor wnrhzuod. WITHOUT uurrmon.wwummmam
Mmcumrmm onmsees FOR A PARTICULAR mms ANDIGR mc:aw ARRANTY. The Han eeptoinad hatoin It provided for
tale mwmummuhwﬁmmm relownt le Hocouss condition mdmmmwnf Rta cutwkds af our
moi.ﬁmmrmummaf ue ciatommising Hhie unmdwhwufmmmmnmdmammm. nid Mabiiy
vihanisoovor koim sy ehd of Injurlos daathy, leskos, or m«hmmnwgm arking from the uag of Hils pteduct of infenmation.
Uindar no iroumurnosy shall efther Cyio sbel Ine, or ony of Ks subsidiadas ba B pactal, conaprurontiel of loktentat datnages of lor

anlkdpotod loxg of prabte,
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Dyno Noba! Ine. MsShs ®ii2d
2550 Deekur Lako Boutoverd, Sulle 300 Date  Gr/24/0%
S4it Lake Clty, Utah B4118

Fhione: 801-354-4800 Fex: 801:824-6703

Giperosdes
E-Math denaheatiamdyaonehel.com MSDS & 1124 1022004
FOR 24 HOUR EMERGENCY, GALL CHEMTREC (usa) - BU0-424-8200

GANUTEL {CANADA)}  812.996-5665

SECTION i PRODUQ'!’}DEEI!E!G&“ON
Trade Name(s): NONEL® LEAD LINE
Praduct Class: Shock Tube

Product Appearants & Odors Hollaw plastlc tublng (nermally yeliow) with duety inner coating of HX and aluminim. 'Nq
detactable odar,

DOT Hazard Shipping Description:  Adicles, axplosive, na.s, (HMX) 149 UNO348 i,
For 10,000 ft spacls with Wire Leck Termingtions only, Not regutatex] #s an explosive, 0000

NEPA Hozard Classification:  Not Applicable (See Section iV« Spacial Fira Fighting Pracedures)

SECTION 1! - HAZARDOUS INGREDIENTS

3 o Limi
Ingrediants: CASH % (Range)  OSHA PEL-TWA ACGH TLVEWA
Cydiotetramethylene 2691-41-0 0,35 Noxe' None®
Tetrandtramine (HMX)
Aluminum (dust) 7420-90-5 . 0.04 15 mg/m® (fetal) 10 mgtm®
5 mgim” (resplrable)

1 Use fimit for porticuistas not atherwise regulated (PNOR): Tulal dust, 16 mafr® ; resplrale fraction, 5 mg/m’s
2 ga fimlt for partleuises not otherwise ctassified (FNOC) Inhalable particilate, 10 mgfm’ { resplirable part., 3 mghnt’,
Note: The ahove hazardous dust mixture is present at approximadaly 15 mg per meter of tubing.

ingrodienis, ether then these mentionad abiove; o5 uged In this product are net hazardous as defined under cuirrant
Daperiment of Labor regutations, or are present n daminimus cancentratlons (ess then D.1% for carcinogans, fess than

1.0% for aitver hazardous materals),

BECTION 1l PHYSICAL DATA

Boling Polnt Not Applicable Vapor Prosauro: Not Applicable
Vapor Dansity: Not 5@1@&!& s Not ﬁ:pllcd:ta

fiolting Polat: HVMX poses violendly at melting pt., about 278G Solubliity in Water: Not Scluble
Evaporation Rate (Butyl Acetate = 1) Not Applicabile Porcont Volatile by Volumes Not Appileable

MSUSE 1124 Datos OUR408  Page t of 3
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SEGTION 1V - FIRE AND EXPLOSION HAZARD PATA

Flash Point: Nat Applicable

Flammable Limits: Not Applicable

Extinguisiing Media: Water, inert powder, GOs )

special Fire Flghting Procodures: For shock tubs only, consider ntial isolation of at loast 15 meters {50 feet) In &l
dirsctions. Fight fire with normel precaullans and methods used for plastic fires from & reasonable distance, IF
DETONATORS OR OTHER EXPLOSIVES ARE PRESENT, DO NOT FIGHT FIRE, .

Unusual Firo and Expiosion Hazardst May bum viparously with locatized delonations and prajaciion of fragments, with
efects usually continad ta the Immediate vicinity of pachages, Toxdc smoke from rombustion of the plastic materal may.
ua smitted, ¥ product funclions, high haat and pressure ure relansad fram tha end af the twe if not coveret ar enclosed,

typloally tiy a matal device. . .
SECTION'Y « HEALTH HAZARD DATA

Effacts of Ovoroxposure

mﬁ ] pao?imged product thet will not resut n exposure to hezardous Ingrediants (Inner coating matetals) under normal
anp of usa,

Byes: Not a fikely route of exposure, Dust partides may be iritating,

Skin: Not a fikely route of exposure, Dust parides may caune siin {ndtatlan, .

Ingestion: Not a likely rotte of exposure. ingestion of large smowts of the reactive powder (MMX) 15 palsonaus and may

cause candiovascular collapse.
inhatation: Not & likely roule of expasure. Breathing dust tan cause resplratory ireftation. During menufardure and 2t

g temperatures, Initating fumes may evolve,
Systemic or Other Effects: None knawn,
Carcinogenicity: No constituents are fistad by NTP, IARC or OSHA.

Emgrgency and Flrst Ald Procodures

Eyes: irngate with munaing water Jur at feast ftaen minubes, Hirdtation persists, sesk madical attantion.
Sking Wash wiih seap and water, .

ingestion: Not Applicable
Inhalation: Not calile
Spociat Conslderations: Nono. : ‘

SECTION Vi - REACTIVITY DATA

Stablity:  Stadle :

Conditions to Aveld: Keep away from heat, flame, impact, tetion, Ignitlen sources and strong shocks, Alse avold
siretching to fallure,

Materlals to Avold [incomptitiblity): Incompalible wilh strong oxidizers and aclds. :
Hazardous Decompositlon ar Combustion Products: Hazardous carbon monoxide (C0), nitrogen oxXda (NO,) gases
and praducts of plastic dacomposition produced, _ .
Haxardous Polymerization: Will not acsur,

SECTION VIL- SEILLOR LEAK PROCEDURES

Steps to ho taken In Gasa Matarial 19 Roloased or Spiitad: Protect from all Ignition sources, In casa of fire evacuale
area not Jass than 50 fael in il directions. authotities In.necordance With EMergency response proceduras. Only
parsannal traingd In amergency raspanss s raapond. I ne fire danger s prosernt, rpackage undamaged devices in
originat packaging, accountthy for every dovice, ¥ the ends or tubs wall huve been openad such thet powder may have

MSUSE 1128 UNto: 12405 Pugo2ofd. .
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el

been relaasad from the tube, lealate the spiil orea. Contamination of the HMX/Auminum powder with sand, gril or dit will
render the maleriat more sensilive to datonation, Corefully wet down and clean “loose” powder splils uelng @ demp
sponge or rap, svold applylng trction or pressure to the exalasive, and piaca in 8 (Velostal) glecirieally conductive bag,
Foliow appicable Federal, Stals, and lecal splll reporting requiremants. .

Waste Diposa! Mothod: Disposal must comply with Federal, State and incal regufations, If product bacomes

o wasle, It Is potentlaily cegLtated as a hazardous weste ae tiafined under the Resourca Conservation and Recovsty

Act (RCRA) 40 CFR, port 261, Review disposal requiremenis with a parson knowledgeable with spplicable enviranmenat
law [RCRA) before disposing of any explosive matedal,

SECTION Vill » SPECIAL FROTECTION INFORMATION

metéan: Nene normally requirad, Previde enhenced ventllation If used In undergrotind mines, indoars or ether
press.

Respimtory Protection: None nermally requlred, Exianded testing of the product Indaors or In anckesed areas may
necessitate resplratory proteciion, - . '
Protective Clothing: Nene narmally required, Waar ehemicalresistant gloves during post-datanation cleanup or spil
cleanup operations,

Eye Protaction: Salely glasses or goggles are rasommanded far handling, testing or cleantp, ‘

Othar Precautions Roquined: Nare
SECTION X « SPECIAL PRECAUTIONS

Precautions to be taken in handling and storage: Store it caol, dry, wall-ventitated locatlon, Stare In compliance with
Fatera, State, and focal regudations, Keep away from hust, figme, Ignition sourcas and strong shock. Only property
quattiied and suthorized personnel should bandie B usa-Shock Tube, .
Precautions to be taken during use: Use accepted 58fa indusiry practices when using explosive matertals. Unintersdad
detosation of explosives or explosive devices can cause sedous injury or death, Aveld breathing the fumeas or gases frém
delmaﬁogﬁ cg expiosivas. Detonation In confined or uaventiiated areas may result in exposura 10 hazardous fumes oF
axygen deficency, .
QOther Procautlons: it is recommended that users af explosive materals be familiar with the institute of Makers of
Explosivas Safety tkrary Publications,

SECTION X - SPECIAL INFORMATION

This producd contslns the following substances that are subjest to the repeting requirements of Secllon 313 of TiHe It of
the Superfund Amendments and Reauthorization Act of 1686 and 40 CFR Part 372,

Chemieal Narme CAS Numbor % By Walght
Nane

piselalmor

mmamwmmwnwmmmwammmwmmmmmawr wy tharnal, tha informstion coifieined
hmln.wlimmmilluhaohmmud.ﬂwﬂmr wmm.mumusmmwu»mmmvmmmww
MERCHANT| OR FIT wmsemmmmm.mmmmmmmm&mmmm
ralatetica putgssan sy and o huended anly ot pamone favirg Tokavan! teciilon] WkBle, Bacsuse cordlions and mannar of ush e cutide of olr
wﬂm{.mmhmmsﬂehrdommlhammﬂmnuflﬂdundmupmdum.mmﬂlﬂdmmmaﬂﬁ ruspanslbity hd Sxikly
anmwwaumhamdmu:n&ﬂ.hnn.wdmu«bmnnaarmmnm trattt the use of of formation.

durnummtamnmltemmmm!lnc.nrnnyn!aummmmmhhnpmmmmmwm dumagos or for
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2650 Datker Lake Botovard, Sulte 300 Date  1j2S07

Quit L Clty, Uteh 84110

Phone; 8019544000 Fax: 80132146703

GMal: drna,hseam.dynonobat.eom

FOR 24 HOUR EMERGENCY, CALL CHEMTREC [USA] BO~424:.9300
LANUTEC (CANADA) 613-99¢.8686

SEGTION) - PRODUCT IDENTIFICATION

Trade Nama(s)  ELECTRIC SUPER™ COAL
ELECTRIC SURER™ LP
ELECTRIC SUPER™ &P
ELEGTRIC SUPER™ SEISMIC
ELECTRIC SUPER™ INSTANT
PIRER™

Product Class:  Detanators, Electrle |
Product Appoarance & Odor matal cylindat with varying length of ettached plastic taated wires.
POT Harard Shipping Description: Detenators, Electric 1,18 UNQDS0 I

Detonalurs.%;ectﬂc 1,48 UNO25S

De!unatm.%eﬁmc 145 UNO4SE 1L

NFPA Hizard Clansification;  Not Applicable (See Section (v - Special Fire Fighting Procadures)

SECTION 1l - HAZARDOUS INGREDIENTS
EXPOSURE LINITS
Ingredients CASH OSHA PEL-TWA ACGIH TLV-TWA
Tupgsten T440-33-7 - None! 5 mghit® {TWAY
19 mafmy’ (STEL)

Barlum Chromate 10284403 2 n{? (C}:rﬁg)hum? . 0,01 my (S’

sating -

0.5 mg (Ba)in?’ 0.5 mg (Bajm’
Lead Compounds 05 ma b)m™ o.smgtpbum’
Pantaeryiiviiol Tetranfirate (PETN) 78118 Nona Nom
Buron . 74404248 . No Vg!ue Estabiished  No Value Established
Potasstum Perchioraile TT18.74-7 Nooe None?
Blazodinitrophanal {DDNP) © o ABE2.035 No Value Established  No Value Estabished
Nirotelluuse 90@4-7070 No Value Established  NoVaiue Entablinhed

* Use it for porticulates fiot atherwise reguiated {PNOR); Total dutst, 15 mgfm® § respirable fraction, & mgim’®
2 {go limit for pacticutates not otherwise classiied (PNOC): Inhslable 10 moim
3 ot gl delay pariods cantain perchlorate, ‘Those that to condaln

perchlorate par detonntor,

PSDSH078  Dale 102407 Faye1o0f4

p.OV/

Supateado
WSDS ¥ 170 GHRAMOE

: resplrable part, 3 mlnt®

particuiate,
belween from about 4 te o maxdimutn of abolt 28 mg
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Ingredients, other than thasa mantioned above, as used In this product are not hezardous as defined under cuirant
Deparimant of Labor reguialions, or are present n daminimus concantratians (iess than 0,1% {or carclnogens, less
thah 1.0% for other hazardous materials).

SECTION jil - PHYSIGAL DA A

. Hiotling Polnt: Not Applicable Vapor Pressure; Not Applicable
Vapor Density: Not Applicable Denalty: Nat Applicable
Percent Voletile by Voiume: Not Applicable ‘ Salubifity In Water: Not Applisable
SECTIONI - 0 EXPLOS! b DATA
Flash Polnt: Not Applicable Flamiable Limits: Not Applicable
Extingulshing Medla: Nono

Spuclal Fire Fighting Proveduress Do niot attempt {o fight {ires lnvaiving explosive materils, Evacuate ol persannel to
& prodetarmined safe focation, no jess than 2,500 feet In all directions,

?n:wual Flre and Explosion Hazards:  Can explods or cetonata Under fira conditions. Buming matertal may fpraduca
axie VAPOre,

SECTIONV - HEALTH HAZARD DATA
Effecty of Qveraxposure

This Is & packaged product that wiil not rasult In exposure to the explosive materizl under normal tonditions of use.
Exposure concams are primardly with post-detonation reaction pragugts, paricularly heavy metal compounds,

Eyas: Noexposyre (o chenkeal hazards anticipated with nurmat hendling ptocedires, Particuistes in the oye may vause
irritation, rednass and tearing.

Skin: No exposute to chemical hazerds anticipated with nermel handling progedures.

Ingestion: No exposure to chemical hazards srtleipated with narmal handling pracedures.

inhatation: Not 2 kely raute of exposure.

Systamic or Other E&ocu: Nena anilclpated with normat handing procedures, Repeatad inhalation ar Ingestion f post-
detonation reaction praducts may lead (o systemic effects such as respiratory tract initation, vinglng of the ears, dizzinass,
elevated blood preseure, tlurred viston and temors, Heavy motal {lead) polsoning tan oRoevr,

Carciriogonichy: AGGHH datsliies Lead as o “Sus ¢ted Humen Carcinogen® and Inseluble Chrombum Vi 85 *Confirned
Humen Carcinagen”, NTP, QSHA, and IARG con dor compansnis cuntidied In this detonator carcihogenis,

Parchlorate; Parchiorate can patantially inilblt fodide uptake by the thyrokd and resuit In a decrease In thyrold homena,
ko National Academy of Sciences (NAS) has raviwad the toxiclly of perchlorate and hos conchded that even the most
sensitive poputations eauld ingest vp 10 OF mierogram prrchiorate per Klogram of bady welght per day without advemsely
affacting heulth, The USEPA must astablish & maximun cantaminant levol (MCL) for parchiorata in drinkinp water by
2007, and this study by NAS may resultin recormmendation of sbout 20 spb for tha MCL,

Emorganey and Flist Ald Procodures

s irdgate with running water for at lagst fesn minutes. 1f ivtation persists, seek medical attantton.
skin:, Wash with soap snd watar.
ingestion: Sevk medieal attention.
Inhatation: Not applicable.
© &peclal Consldorations: Neng

MEDSE 1076 Dule; 1HI5HT  Pege? afd
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"SECTION V1 - REA DATA.

Stabiity: Stable wder nomal condltlons, may e odi whan subjected to fire, supersonle shack or high-energy projectlie

Impact, espacially when confined or In large quant ties,

go‘;}dmon;g Avold: Koep away from heat, flame, Ignition sources, strang ghock und elactien! Impudse, Do nat attempt
sassembla,

Mxtorlals to Avald {Incompatibliity): Corrosives (acids and buanas)

Haxardous Decomposition Products: Catben Menoxide {CO), Nilrous Oxides (NO,), Lead (Pb) and variaus uxides and

tomplex oxides of matals,

Hazardous Polymerfzation: Will not oecur,

SECTION VIl - SPILL OR LEAK PROCEDURES

Staps to be taken In Case Matorlal Is Released or Spited: Prolect from 2l ignition sources. In case of fire evncuate
areo net tess than 2,500 feet In afl directions, Nalify authoritias I accardancs with umﬁan responge precedures,
Only parsonhel Yralnad in emergency response should respond, if no fire danger Is present, & prodie Is undamag
andier unconteminated, repackage product In erginal packaging or other clean DOT approved cantelner, Ensure thal o
complete a?émm of product has beer mede and i verlied, Follow applicable Federal, State, and locat spil reporting
requirements.

Waste O al Mathods Disposal must comply with Federsl, Stote and lecal reguiations. I product becomes

awaste, |t Is potentiay reguinted as a hazardoys wasle as defined urder the Resatree Conservation and Recovary

Act (RCRA) 40 CFR, part 261, Review dispesol requiremonts with a parson knowlgdgeable with sppiicable envirotmental
law (RCRA) before disposing of any explosive material,

SECTION VIl - SFECIAL PROTECTION INFORMATION

Ventiiation: Not reaguired for normal handiing,
Respiratory Protection: None normatiy required.
Protestive Clothing: Cotton clothing Iz sugpested,
Eys Protection: Safoty glatses are recommendad,
Other Protautions Reqguiret: None,

SECTION {X - SPECIAL PRECALTIONS

Precattions to e taken In handling and storage:, Store in cogl, dry, wellventliated location, Store In compliance with
Federal, Stats, and local regulations. Keep away 1rom haat, fiams, lgnifion sourcas, strong shock, and alactrics! impulsas,
Pracautions to be taken during use: Avold breathing the fumes or ganes fram celonation of explosives, Use acceptad
safe Industry practices when using oxplosive materials, Unintended detonation of explosivas or exginsive dovices can
cause serious injury or death, : .

Other Procautions: it Is recommonded that users of explastve materials be famiar with the instiiule of Makers of
Explosives Safaty Ubrary Pubtications,

MSOSHINYS  Datos40RERY  Page dotd
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SECTIONX » SPECIAL !NFOB[-!A]]ON
‘this product contalns the followlng substantes that ara sibject o the ta'gurﬁng requiremants of Saxtion 313 of Title 1l of

the Superfund Amerdiments and Reauthorization Act of 1986 and 40 CFR Part 372,
Chomieal Namo GAS Numbar % By Welght
[Use Toxic Ghemical Catagory Code)
Borjum Compounds NO4Q 1.2
Lead Compounds N420 0-0.69
Chramium Compounds NS0 1.4
Arnoant of Load In DEmNEtr progust Line ©
Proguct - Pb compounds | b compounts Pb In Ph In detongtor
in detonator In detn;:ztor detonator WL %)
rams W] rams]
Eectic Supor 0.0412 0.585% 0.0357 0,6003%
Efaciric Supor g 6.6412 0.E88Y 0.0357 0.6083%
Elecinc Super Coal D042 0.588 0.0367 0.5093%
Electric Supor Selsmic 0.0000 b000% 0.0000 0,0000%
Electric Super Instant 00000 | 0.00G0% 00000 0.0000%

“Applies 1o anly the detonator (saurce ofisad). Do not tise ¢ase weight or welght of any other component,

Discialmer

Oyao Nobl e, ang #s subsidinies disclalm afy wormaniies witti regpect to thid produst, tha or sultabllity tharood, the information contalnod

horoln, of the roputis W bo ediaihad, whather expross o knplagt, INCLUDING WITHOUT ﬁa‘tlom ANY IMBLIED WARRANTY OF
formation comatnad

MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPDISE ANDIOR OTHER s ot horgin ks provided for
WNMWMNWMMWWM. Bewsqmlthmmmmrdmmmmw

rolsrenc pUposes only

control, the wser s responsihlo far tiotormining the: condidons of walo Las of tho produc, Buysts ond usars sasumo BY fizk, reapbnsibiiity wnd Rehitly

whotsoovor from any end ol knfiron Gnchiding death), wmwdnmmnwmmwﬂommmmumuwamwwhhnﬂm
dor 1o clroumatancon whatl eithar Oyno Nobel hic. ac any of lts sdbsidiees ba Natie for special, cansaquantiol of incidonlal dumnges or for

Ly
nticiptited Tosa uf profiit,
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byno Natiol inc, MSDE #1030

2350 Decker Luko Boukvard, Sulle 300 . fate  08/05/07
Salt Luka Cliy, Utah 84118

Phone: 8013844000 Fax BN-921.5703 Sugetpades

E-pik drna.haofan.d MEDE ¥ 1020 (302707

yronsbel.esm
FOR 24 HOUR EMERGENEY, CALL CHEMTREC (USA) a00-424-2300
CANUTED [GANADA} £13-B6-6508

SECTION - BRODUGT IDENTIEICATION
Trade Name(s): '

POWERMITEY
DYNG® AP BOWERMITE® AP
DYNO? AP PLUS POWERMITE? Canadian
BYNC® AP PLUS LD BPOWERMITE® LD
DYNO® E5 POWERNMITE? LD PLUS
DYNO™ MG POWERMITE® PLUS
tIYNG® MC FLUS POWERMITE® RAISE BOME™
OYNO® S POWERMITE® SL
DYNO® 8L PLUS POWERMITE® SL FLUS
OYNO®TX
OYNO® XTRA

DYNGSPLIT® AP
Product Class: Emulsion Explosives, Packaged

Produtct Appesrance & Odors White or pink gpeque semi-solld, which will appoar gy if praduct contalns aluminum.
Utlle ar na sder. Typlcally paper or plastic whuty packaging, )

oOrT Hazard Shipping Reseription: Explogive, Blasting, Type E 1,10 UNG241 Il
NEPA Hazard Clagsification: Not Avaliable (See Sedtion {V - Speclal Fire Fighing Frosedures)

SECTI i1 - HAZARDQUS | Eb
Oco attonal BExpostn .
lng;g{_ilggg; (‘Aﬁfﬁ % ]ﬁgngel AQQH iR VA [l
Ammonium Nilrste GA84.52% 6081 . Nong None )
Sodlum Nitrite 7631584 1018 None Nane
Alumlsum T428:80+6 016 10 mgi':f {cust) 18 mg/m® (total)
Mineral Ol BAT42-35+4 03 & gl (mist) Nane

Ingredients, other than thoss mentiored above, as used I this product are ot hazardeus as defined undar curtent
Bepariment of Labor ragutations, or ane prasent I daminimus concentrations {less than 0.1% for carclnogens, less than
1,0% {or other hazardous materals).

HSO5 103 Dxojagfusior  Pego of 3
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SECTIONUI CAL DA

Bolling Foint; Not Applksatile Vapor Prossuna: Not Applicabla

Vapor Denalty;  {Alrw 4] Not Applicable Tonsity; 0.98-1.25 glee

Parcont Volnthe by Valumes <20 (walsr) Selubliity In Watars Poduct periislly dissolves vecy
slowly th watar, .

Evaporation Rata (Butyl Acetate 2 1) <1

SECTION 1V « FIRE AND EXPLOSION HAZARD DATA

Fiagh Polnt: »100°C Flarmmable Limits: Not Applicable

Extinguishing Medla; (Sae Spacial Firo Fighting Procedures secﬁmd .

Speclal Fire Fighting Procedures: Do not attempt to flght fires Invalving exploalve matertals, Evacuale all personnel to
8 pradetermined sufo location, no less than 2,500 feet in al dlrections,

Ususual Fire and Explosion Hazards: Con explode of detonate under fire conditions. Buming material may produce toxic
VARG,

SECTION V - HEAL RO DA
Effocts of Overpxponuny

Eyos: May cause lrdation, redness and tearing.

Skin: Prolonged contact may cause iritation,
ingostion: Large smounts may be harmtul if swaliowed,
inhatation: Not a fikaly routs of exposure,

Systamic or Other Effects: None known,

Emargency and Firat Ald Procedunss

Eyes: irgate with inning water for at Jenst tieen minutes, I imltation persists seek mediesl gitention.
Skin: Remova contaminated clothing, Wash with seap and waler,

Ingestion: Seok modica! attentlen,

{nhotation: if imitatlen osctrs, remove to fresh eln

Speclal Considerationst Nana.

SECTION V] - REAGTIV ATA

Stabilfity: Stable under nornal condiiions, mey explode when subleted to ive, supersonic shock or
hgh-enengy proi&cine impoct, espectally when confined orinlerge 4 Iy,

Conditions to Avold: Keep away from heat, fama, {grition sounset and strong shock,

Matariats to Avold (Incompatibifity): Comosives (strony ackis and strong basas or alkatis).
Haxardous Decomposition Products: Nitragan Oxides (NOx),Ca rben Monoxide (GO)

Hazardous Polymerization: Wili not eceur,

WMSDSH 100 Ooto 09j0sKT  Pagneld

P P A I rraprpuvpvessp et L IDIERE B IR A e



JUN-10-2008(TUE) 16127 (FRX)19738397837 P.016/02¢

S e e e

mpen B demmad b A Vs e e BT T 4 D

SECTION Vi - SPILLOR LEAK PROCEOURES
Stops to be taken in Case Materlal I5 Reloased or Spllisd: Protact from gll ignition sources, In £ass of fice ovnicunte

srea hot lass than 2,500 fest In all directions. Nollfy suthorties In with emengency respoanse proceduros.
Only personnel tralned In emargency résponsiz should respend, If no fira danger |s prasent, and product is undamaged
andfor uncantaminated, proguct in ofglnal packaging or othar clean DOT approved cotdeiner, Ensure that
completo acsount of product has baan made end is vardfied, Follow applicable Fedaral, State, snd local epll reporing

req ants. .
Wasts Disposal Method: Disposal smust comply with Fadersl, Stato and losal regulations. If product besomes
a waste, || Is potenilally requlated as B huzardous waste gs detined under the Resource Conservation and Recovery

Act (RCRA) 40 GFR, part 261, Revisw disposal requirements with & person krnowladgeatia with applicable environmental
lew (RCRA) hiafore disposing of any explosive tratedal, :

SECTION Vill - SPECIAL PROTECTION INFORMATION

Ventilation; Notre for normal handiing.

Respiratory Protection: Nene normally raguired.

Protactive Clothing: Glaves and work tiothing that reduce tiin contact ere suggested,
Eye Protaction: Safsly giasses we recommended,

Other Precautions Required: None,

SECTION IX - SPECIAL PRECAUTIONS

Procautions to be taken In handiing and storagoe: Stors In cool, dry, well-ventlated location, Store in gompllance with
Federal, State and local refulations, p away from heat, flame, ignition sources erd strong shock,

Procautlons to be taken during use: Avold braathing the fumes or gases from detonation of explosives, Use actepted
safe industry practices when using explosive materals, Unintended detonation of explosives or explosive devices can
cause serigus injury ordeath,

Other Precautions: [t is recommendes] thet users of explosiva matetisls be famdfiar with the tnsttute of Mekers of

Bxplosives Safety Lisrary Publications.

SEGCTION X - SPECIAL INFORMATION

e reporting requirenents of Section 313 of Tile 1 ot the Suparfund Arendments and Reputhordzation Act of 1986 and
40 CFR 472 mey becoms applicasla if the physical state of this product Is changed to an aquenus solution, I an aguecus
soluion of this product ls manulactuced, pracessod, or olhiarwise used, the nitrate compounds categoty and ammeris
fisting of the previously referanced reguistion should by reviawed,

Disclaimor

:mumuaam:wmm«mwmmammuummummemmwmmuw.mummmm
fiatel, o the feulia 1o bo oiuinod, whether exprosa ur keinlied, INCLUDING WITHOUT LIMITATION, IMPLIED WARRANTY OF
MERCHANTABILUTY GAL PITNESS FOR A PARTICIRAR ummnomwm.mmmmmmummm
rofarcicn piposan aidy wid 18 intavded only for parkens relovany todhieal aktia, Bacwmn tonditions snd monnor of use ke outelda of ey
eontral, e user §s poponaiblo far g tho conditiond wfamadmapmawmwNmmmﬂmemmv
vhatsusver from any and of ifurles mum.hw.wmcthwunnaw@mmmmmciwﬂwmm
mmww'?wmuMMrbmmmmﬁmutummhah for spedial, consotitiontiad or ! demages of for
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2650 Ducker Loks Boulsvard, Sulte 300 . Date Q702007

Salt Leko Gy, hah 84118

Fhone, 801354.4800 Fox 8013216703

Eell: dnos an.d l.com

FOR 24 HOUR EMERGENCY, GALL CHEMTREC (USA) BOD-424-9300
CANUTEC {CTANADAY 6138960668

Supmieadoy
MSHE 2 1060 ouRYY

SEGTION | - PRODUCT (DENTIFICATION

Trade Name(s):
B - DYNOP15 5B
BLASTEX® PLUS DYNGO®1.5 8BC
BLASTEX¥ BLUS HD ] DYNO™ 1,5 SB30
BLASTEXYTX DYNO® 800
BLASTEX® TX PLUS DYNO® 1300
BLASTGEL® 1000 © DYNOU1G00
BLASTGEL* 1070 BYNQ® 1520
SUPER BLASTEX® DYNG® 1640
SUPER BLASTEXYTX DYNOTEX
SUPER BLASTEX®TX Dx-2011
DX-2012

Praduct Glass: Emuiston Explosives, Packaged

product Appearance & Odor: \White of pink apaque semi-golid, which will appear gray i product contiins akuminum.
Little or no odor, Packaged ln cylindeical carirdges of paper or plastic fim.

DOT Hazard Shipping Description:  Explosive, blasting, type E 1,50 UNO332 1
NFEA Hazard Classification: Not Applicable (See Section IV ~ Special Fire Fighting Procadures)

SECTION 1) - HAZARDOUS INGREDIENTS

. " co atinna [} mits
]gggggiggtm & (Rangs) HTLV [¢] A
Ammonium Nitrale 64 v 80-65 Nons ne
Sodium Nitrete 7697084 042 None . None
Alumintim 74264905 010 10 tghp” (dust) 15 mgim® (total)
Minaral O1 84742354 . 4205 & madm” {mist) None
Kerosene a008-20-6 08 Noria Nong

“Ingrexdents, cther than those mentionad ahova, as used In fhis product ara fot hazardaus 8 definad under current
Depariment of Lahor regulations, or are prasent In deminimus concentrations {lass than 0,1% for careinogens, less than
1,(% for cther hazardous materdols),

(FRAX)19738397837 P.017/02¢
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SECTION |11 PHYSICAL DATA

Bolling Point: Not Appiicable ' Vapor Pressurn; Not Applicable
Vapor Donsity: (Alr=1) Nat Applicabla tansity: 1.16-1.38 glee
Percent Volatile by Volume: <20 {water) Solutility In Water: Product partially dissalves
vary slowly In water,
Evaparation Rate {Butyi Acotate = 1}; <1
SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Flagh Polnt: »100°C ‘ Flammable Limits: Not Applicable

Extingulshing Media: (Sse Sipeclal Fire Fightlng Procedures wdlo;v?

Special Firo Fighting Procoeduras: Do net attempt to fight fires Invoiving explosive materals, Evacuate all parsonnel to
@ predatermined safe location, na less than 2,600 feat i eli diractions,

Unusual Fire and Exploslon Huzards: Can explode or detonate under fire condiiions, Burning malerlal may produca

taxic vapurs.

SECTION - HEALTH HAZARD DATA

Effects of Overgxposire

Eyos: May causo irritation, redness and tearing.

Skin: Prolonged contact may cause ivitation.
Ingestion: Large smouws may be harmiul if ewallowed.
tnhintation: Not & Bkely route of exposure,

Systemic or Other Effocts: Nune known,

Emergoney and First Ald Procedutas

Eyes: Irrigate with eunnlng water for at least 16 minutes. I Iritation persists seek medical attentlon,
Skin: Remove contaminated clothing. Wash with saap and walen

ingestion; Seok madical atiention,

inhalation: [ iritation vocurs, remove to fresh glr,

Speclal Gonstderations: None,

SECTION V- REA D

Stabillty: Stable undar nermel conditions, may explode whan subjecdied to fira, suparsanic shok of higheanergy
projactile Impact, especially when confined or In large quentifies,

Gonditions to Avold: Keep away from heat, flams, {gnition sourcas snd strong shock,

Matetals to Avold (lncompatibiitty): Carndslves (strong actds and sirong bases ¢r uikalls).

Huzardous Decomposition Products: Nitrogan Oxides (N, Cerbon Menaxitie Q)

Hazardbus Polymarization: Wi riot oseur ‘
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SECYION Vil - SPILL OR LEAK PROCEDURES

Steps to be taken In Case Matorial Is Released or Spiltad: Profect from afl ignition sources. In case of firo evacuate
ares not tess than 2,500 feat In all direciions, Natify authorities In ascordance with emargan? tasponse procadires,
Only personne! tralned In emargency response should tespond, i1 no fira danger Is present, and product |s undameged
andfor uncontaminated, rapackage product I wriglnel peckaging or aiher dean DO eppravad container, Ensure thel a
mn;:l:leta amccmm5 nt of product has baen made and is verified, Follow applicable Federal, State, and lacal spill reporting
reguramends,

Wasto Disposat Method: Disposal must comply with Federal, Stats and toeal regulstions. if produset becomes

£ wasle, it s patentially requialed as 3 hazardous waste a5 delined untor the Resourse Consorvation and Recovery

Act (RCRA) 40 CFR, purt 261, Roview disposal requiroments wilh a person knowledgeable with appiicatie envirenmentol
{aw (RCRA) before disposing of any explosive mateal,

SECTION VIIL- SPEGIAL PROTECTION INFORMATION

ventitation: Not regulred for nermal handiing,

Resplratory Protottion: Nono nomally recquired,

Protective Glothing: Gloves and work clothing thet reducs skin contact are suiggasted.
Eye Protaction: Safety glasses are recommorded.

Gther Precautions Required: None,

SEGTION X - SRECIAL PRECAUTIONS

Precautions 1o bo taken tn handiing and starage: Store In cool, dg. wellventiinted lotation. Store In compliance with
Federel, State and locat regulations. Keep away from haat, fiame, ignltion sourcas and strong shocik

Precautions to be taken during usa: Avold bregthing the fumes or gases from detonation of explasives, Uso ascepted
safe Industry practicos when using explosive materlals, Unintended detonation of explosives or explosive devices can
cause serious injury or death,

Other Precautions: It ls racommended that users of explosive waterals be famillar with the Instihde of Makers of
Explosives Safaty Lbrary Publications,

CTION X - SPEGIAL INFORMATION

The reporting requiraments of Section 313 of Tile I of the Bupsriund Amendments end Reautharization At of 1688 and
40 GFR 372 may become applicabie i the physical state of this froduct I chan%ad ta an agueoys solution, IFan aqueous
solution of this product s menufacturad, processed, or othenwisa used, the nitrate compounds caleydry and ammonia
isting of the previously referenced regulation shouid be reviowsd, '

piscialmer

mwmmmmmammmwmmwnmmamwspmnmmammwwwmmw«mw
namin, b (v roeuls In ba chialnad, whothor exprets c‘;&ﬂed. PEAOING WITHOUY
MERCHANTABILITY CR FITNESS FOR A PARTICULAR PUR RANTY,
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5 {- PRODUCT ID CATION
Trade Name{si:  ANFO
. DYNOMIX™, DYNOMX™ (U.G.)
DYNOMIX™ Wit
BYNOMIX™ HD
FRAGMAX™

Product Class: ANFO, Bulk or Fackaged

product Agpearance 8 Odor; While, fraa-owlng salld prills with fuel ol odor, May be Unged pink ar sther color to
distingulsh from solid prils withait fuel,

Hazard Shipping Dascrption (U,S, BOT and Canada TDER) '
Ror ANFO, DYNOMIX™, DYNOMIX™ (L.G.), FRAGMAX™ Ammanium nitrate-fust off tnixture 4.50 NAGAIT 1

~ Or  Explosive, blasting, type #1.650 UND3J I
Note: Either description is acceptable, but if Biready packaged, sefer to prekaging for which dascription lo uze.

For DYNOMIXT, WR ! ' Explosive biasting, type B .50 UNDS31 1
For DYNOMIX™ HD (Canada only): Exploslve blasting, lype B 1.1D UNoaaz i
NEPA Hazard Clagsification: NutAvaliable (See Saction IV - Spectal Fire Flghting Protedisos)

SECTION I HAZARDOUS INGRED!

Cecupational Expesurg Limits
jnpredients: .C'Aﬁ &, (Rango) . ACGIH TLVETWA - O3HA PEL-TWA
Ammontum Nitrate B464.52-2 §2.85 None' - None®
Fuel Ol 60476545 47 100 ppm Nono
Guar Gum® 8000-30-0 0-a Nane None*

1 {ssa fimit for particulates not otherwise regulated (PNOR): Toted dust, 16 myln® { resplrabie fraction, S mai® .
3 \Jes It for pariculotes not otherwisa classified (PNQOCY: Intalable perticuiate, 10 mgfm® ¢ tesplrable part, 3mgim’

« pYNOWIX™ WR Is the only product containing guar gum.
ingrediants, olier fhan tiose mantioned atiova, s used In thix product ove not hazardous as dafined under curart

Departmont of Labor ragulalions, or are present iy derlrimus sonsentrations {loss than 0.1% for carcinogens, 953
' fhor 1.0% for other hazerdous materals).

MSDSHD0S. Dutot OARZENT  Page- ot
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SECTION Ui » PHYSICAL DAYA

Bolling Polnt: Not Appicabie Vapor Pressurg; <5 mm Hy @ 767 F

Vapor Density: > 1 Dansity: 0.8 {0 1.7 gfee bulk density .

Percint Volatiio by Volume: <8 {Fuel oll) Solubllity in Wator: Ammonium Nitrate
' compenent completely salubla

Evaporation Rate {(Butyl Acetate =1} <

SEGTION IV - FIRE AND EXPLOSION HAZARD DATA

Flash Polnt  *120" F (49°C) Flammable {imitss Not Avalisble
Extinguishing Medla; (See Speclal Fira Fighling Procedires saction,)

Special Fite Fighting Procodures: Do not attempt 1o fight fires Invalving explasive materials. Evacuate all personnel to
a predetermined safo losation, no lass than 2,500 Teet in all directions,

Un;lsual Fire and Explosian Hazards: Can explode or detonate under fire conditions,  Burning materlal may produce
toxic vapars.

SECTION V - HEALTH HAZARD DATA

Effacts of Quosrexposyre

Eyes: May cause irritation, redness and taaring,

%kin: Prolonged contact may cause Intation,

ingestion: Large amounts may be hamiul if swallowed,
Inhatatlon; May cause dizziness, nausea o intesiing! upset,
Systamic or Other Effects: None known.

merpency and Flrst Ald Procedtires

Eyes; Irigate with runnlng water for at least 15 minutes. If mitation persists, seek madical attention.
Skin: Wagsh with Soap pnd water.

ingestion: Eeek medica altantlon.

Inbafation: Remave to fresh alr,

Spocinl Considerations: None,

SECTION V! - REA ITY DATA

Stablilty: Stable under normal conditions, May explode when subjecied to fire, supemsantc shock or high-energy
projectiie Impact, espacially whoen confined or In large quantites.

Conditians to Avold: Keep pway from haat, flame, lgniion sauces and streng shocdk,

Materlals to Avold (Incompatibility): Corosives (strang asids and sbung bases or alkalls),

Hazardous Dasompositon Products: Garbon Manoxida (CO) and Nifregen Oxidas (NOx)

Hazardous Polymerization: Will nut oceur,

8 N Vi - SPILL OR % PROCEDURES

Steps to be taken In Cage Matottal ks Reloused or Spilied: In cose of firs evacuaie ares not less than 2,600 feet In af
directians. Proterd fore alf ignition sources, Notify authoritiss In scgordence wiih emengoncy response propadures,
Only patsanne fralned.n emergercy responee should respond, if no fira danger ks nt, and produet Is uindemaged
and/or uncontaminated, repackege product In adginal packaging or other dean epproved condelnar, Enswethata

MSDSH0rE  Dote 0426MY  Prpo 2 of 3
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complete aecaunt of product has bean made dnd 1s verified, If passible, plug draine or dlks channdis to prevent sithar
maters! or water runoff fom entering storiv dralns or surface waters, Follow appiicable Federal State and lotal spllt
repacting requirements,

Wasta Disposal Method: Disposal must cotply with Federal, Stale and Incal tegUlations, If product becomes B waste,
i Is potentially regulated 85 a hazardous waste as dafined under the Resaurce Consarvation and Recovary At (RGRA)
40 CFR, part 261, Review disposal requiremonts with a persan knowledgeable with applicable snvinmental faw
(RCRA) bolore disposing of any explosive matersl,

ECTION Vil - SPECIAL PRO ON JNFORMATION

:{:ﬁ:&?ﬁm: Net required for nermal handling. Farced veniliation may be necessary where natural ventitation Is
Respiratory Protection: None nommally required, In a dusty environment, or In hot, enclesed aress, raspiratory
protection may ba needad, ‘

Protective Clothing: Gloves and wark clothlng that raduce skin contact are suggested.

Eye Protection: Salely glasses are recommendad,

Other Precautions Requlred: None,

SECTION 1X - SPEGIAL PREGAUTIONS

Precautions to be takeh in handling and storage: Stors Iy eool, try, wellwentliated lacations, Stare In comphiance
with Fedeal, State, and local regutations. Keep away from heat, fliame, Ignilion sources and girong shock,
Precautions to be taken during use: Aveid breathing the fumes from detonation of oxplasives. Use aceepted safe
Industry practices when using expiasive materiels. Unintended detonation of explosives or explosive tdevices can cause
sesioys injury or death, , o

Other Precautions: it Is recommanded that users of explosive materlals be famillar with the Institute of Makers of
Explosives Safety Lbrary publications.

SECTION X - SPECIAL INFORMATION

The repurting requirements of Sextion 313 of Yitle Il of the Superfund Amendments and Reauthorzetion Act of 1568
and 40 CFR 372 may becarve applicable !f the physical stato of thls praduct Is changed to an aqueous solution, ian
aguenys solution of this produet ls manufactured, processed, or otherwlso usod, the nitrale compaunds eategory and
ammonla fisting of the praviously referenced ragulztion should be reviawad,

Disclalmer "
Eyna Nobol In, it lls subsidiodos disclakn sny warinplos wit respect (o Bils produd, tho safety or aufistitity thoraef, tio knfettrurion cottined
lwma&wmms:smhquhm@mwtggmuww (NZLUDHNG WATHEUT LIMITATION, ANY IMIZUIED WARRANTY OF
RCHANTABILITY OR FITNESS FOR A PARTICULAR aﬁmmwmmw.mmemmwmmhmmmm
talnrenes prepores only and ls intarnded only larpmnmw relevart mchnlcs! ghils, Bartists comtdiiions ond mannar of U3 S cutside of our
usarle for dulenminlrgy the canidiieng of kit use of t prodhict, Buyore ard tisars sotsmie al rigk, tof pnd bty
whatsoaver kol any #nd off iurdes fincludion dently), letsoa, or demagos fa parsons or cupumr ariding from the ues of i predic of infarmotken.
Undar n’gdwr stioll wiher Dyno Nobed inc o sny of I8 subokdinriss be Beble for spocinl, conaeguantial o lncidents! domages or for
stk proft,
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APPENDIX B

Typical Rock Fall Protection & Stabilization
Methods; Drawing ST-1
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FENCE/ BARRIER PER
CONSTRUCTION DRAWINGS
: FENCE/ BARRIER PER
/ CONSTRUCTION DRAWINGS
J ' ROCK FACE
I A SHOTCRETE GRADE 75 STEEL THREADBAR
= k /ﬁ/ 3 GALV. BRAIDED CABLE
AN e THREADED TO NETTING USING
SLOP‘;%%-’F’;E&F:SS E el CONTINUOUS BINDING METHOD.
N ROCK BOLT FOR BLOCK I W
| \ i STABILIZATION BOREHOLE (1/2" LARGER\ Rt , STEEL LIFT BAR
WIRE MESH SHALL BE SECURED TO ROCK FACE AT THE BAR DIAMETER) R g
TOP AND BOTTOM OF CUT TO PREVENT LITTER AND A — . /_ GROUTED IN ROCK
DEBRIS BEHIND MESH. SEE MESH CONNECTION S N
DETAIL. DRAPED DOUBLE-TWIST MESH MAY BE 20" MIN ] \ \
USED WHERE CATCHMENT AREA AND ROCK : \
CONDITIONS ARE SUITABLE. ROCK | \
CLIFF w::\}
7““‘1\ \\ DRAPED NETTING
‘ G FENCE/ BARRIER (PER CONSTRUCTION DRAW CROSS SECTION
? NOTE:
T ' '
§ FOR MID-SLOPE SUPPORT, USE GRADE 75 {MIN.) EPOXY-COATED OR
% BUTTRESSING | GALVANIZED STEEL WITH BEARING PLATE AND NUT, SPACED 15 FT,
el C.1.P. OR SHOTCRETE ‘ o CENTER-TO-CENTER, EMBEDMENT INTO ROCK TO BE FIELD DETERMINED.
S
CARTWAY | /3 NETTING ANCHOR DETAIL
ROCK __/ NOT TO SCALE
CATCHMENT '
PER
CONSTRUCTION
| DRAWINGS
ROCK BOLT (TYP.)
I -\ 3 /\IM
iy - I —
- T e
/] ="
. “’r“%“ |
P~ 2 ]| o |
T/ | (2 CROSS SECTIONS
, T iwg« | . _/ NOT TO SCALE
/1T ROCK NETTING
\__/ NOT TO SCALE
a ; a = Detall A
wire rope anchor
/ ' R R A Néﬂ =7
4 V\Ww"VYVYVVYVYVYVYVYVYVV“V'YVYYYVVV'VYVYYVVVY v\".'Y
N T
g AN
2 momnmmo,mwmmomummum )
* A e
£ ,,‘ | ; ANGLE TO BE DETERMINED IN N gﬂEA;}Ng/g"LQTlE 0‘0‘0’0‘0‘0.0,0,0‘0M0,6.0,0,0‘0‘0‘O‘WQO‘O‘0,0QO‘OQO,W.O‘000,0‘0.0‘0’0,6.0.0,w0{)0’
e e ‘ IS e g T R
g S B/ | ~ 7/—— AL Date Description No.
(Y /% N ANGLE TO BE FIELD DETERMINED : \«"w&« GOROOOOOCOCO0COROA KOO
MINIMUM GRADE 75 ROCK BOLT / . BY THE GEOTECHNICAL ENGINEER DRILL HOLE R NN Revisions
| NUT=" R | 3Y), et Y
=/ L Z ) XXX 9/9/08 |AS PER TOWN ENGINEER'S COMMENTS| 1
A0 el » 0000 X XXX RXKXRXRXXKK)
< i S FIELD GROUT s Y
BEARING PLATE 7 0G0 OGO a
o Ay e N OO0 OO OO OOCKXX KRNI
OO XN : O
Y TECCO mesh OO0 KX XXX
v ot f
l/ HEDULE XXX oy
P 15C f
? - opROVER BOcr B \ ‘
TECCO G65 HIGH / - = PER A oo NG | : Nail with TECCO
STRENGTH STEEL NETTING _ ‘K’ CENTRALIZERS : 5OND Li\(\\)GBE DETER\\/\\N system spike plate
b —
- R
— L ANGAN
1/2" LARGER THAN ; ' TECGO mesh connection vertical : Detail A " ENGINEERING & ENVIRONMENTAL SERVICES
RAR DIAMIETER /5 ROCK BOLT "A" overlap = 2 diamond mesh units e Wire rope anchor River Drive Center 1
U NOT TO SCALE v AR A A A 619 River Drive ’
/ \ /\ "AWA VAVA TECCO spike plate Elmwood Park, NJ 07407
W M "W X Top boundary rope P: 201.794.6900 F: 201.794.0366
5s claw type 2 / www.langan.com
NJ Ceﬁificate of Authorization No: 24GA27996400
6+ » Project
, v Lateral boundary rope ‘
/&\ ROCK BOLT "B" TUXEDO RESERVE
NG NOT TO SCALE (PHASE 1 - SECTION 1)
TOWN OF TUXEDO |
ORANGE COUNTY NEW JERSEY
. . a . Drawing Title
@ TECCO MESH DETAIL  TYPICAL ROCK FALL
o PROTECTION &

- STABILIZATION METHODS
GENERAL NOTES -
1.  METHODS OF STABILIZATION MAY INCLUDE SCALING AND RECONTOURING OF THE CUT. OTHER STABILIZATION AND ROCKFALL PROTECTION MEASURES MAY INCLUDE SHOTCRETE, ROCK BOLTS, DRAPED OR SECURED DOUBLE -TWIST | | | Project No. 9108601 Drawing No.

GALVANIZED STEEL MESH, CONCRETE BUTTRESSING, DOWELLING, CATCHMENT DITCHES AND TRIMMING. THE INTENT OF STABILIZATION IS TO MINIMIZE THE USE OF EXTERNAL SUPPORT SO AS TO MAINTAIN THE NATURAL BEAUTY OF THE ‘ : ,
SITE. THUS, TO THE EXTENT POSSIBLE, RECONTOURING, SCALING AND TRIMMING SHALL BE CONSIDERED INITIALLY. DECORATIVE SHOTCRETE, SCULPTED TO PROVIDE A NATURAL APPEARANCE MAY BE USED SOLELY OR IN CONNECTION Date
WITH ANY OF THE OTHER METHODS. | , _ » ' 10-16-09 ,
2. THIS PLAN PROVIDES TYPICAL DETAILS FOR THE METHODS THAT MAY BE ANTICIPATED TO BE USED TO STABILIZE ROCK CUTS ON THE SITE, IF NECESSARY. THE CONSTRUCTION DRAWINGS AND SPECIFICATIONS WILL BE PREPARED BY THE | , ' ' Scale NTS .
GEOTECHNICAL ENGINEER TO PROVIDE SITE INFORMATION. THE GEOTECHNICAL ENGINEER WILL SELECT AN APPROPRIATE METHOD OR COMBINATION OF METHODS MOST APPROPRIATE FOR AS-EXCAVATED SITE CONDITIONS. , |S S U E D FO R l N FO R M AT'O N O N LY T —-—
, rm. By
3. EACH LOCATION REQUIRING STABILIZATION SHALL BE VERIFIED AND APPROVED BY THE ENGINEER. MATERIAL QUANTITIES, LOCATIONS AND THE ORIENTATION MAY BE MODIFIED BY THE ENGINEER BASED ON JOINT PATTERNS AND ROCK ' , : ' AC ,
CONDITIONS ENCOUNTERED. ' N OT FO R CO N STR U CT' O N Last Revised 0.0.08
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Wetlands Monitoring and Maintenance Plan
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WETLAND MONITORING AND MAINTENANCE PLAN
FOR
TUXEDO RESERVE PLANNED INTEGRATED DEVELOPMENT
PHASE 1 SECTION 1 (NORTH RIDGE)
WETLAND AREA “WT”
TOWN OF TUXEDO
ORANGE COUNTY, NEW YORK

Prepared for:
Tuxedo Reserve Owner LI.C
60 Columbus Circle
New York, New York 10023

Attn; Andrew Dance

Prepared by:
EcolSciences, Inc.

75 Fleetwood Drive, Suite 250
Rockaway, New Jersey 07866

May 22, 2008
Revised October 12, 2009
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Overview

A concern has been raised regarding wetland area “WT” located in the Northridge
section of the in the Tuxedo Reserve Planned Integrated Development. Development of
the site will require that blasting occur within 25 feet of the wetland. In order to ensure
that no impacts occur in the wetland a maintenance and monitoring plan has been
prepared for the wetland. The maintenance plan is to protect the existing qualities of the
wetland. The monitoring plan consists of two components, monitoring the water levels in
the wetlands and monitoring the vegetation within the wetlands to determine if reduced
water levels have allowed the encroachment into the wetlands of upland vegetation. In
the unlikely event that disturbance to the hydrology of the wetland is identified during the
maintenance and monitoring period, steps are outlined to mitigate for these disturbances.

The developer of this site, Tuxedo Reserve Owner, LLC, is dedicated to protecting,
managing, and studying the on-site wetland and providing for their long-term
maintenance. Management will be conducted by Tuxedo Reserve Owner, LLC during
project construction. Following, construction, monitoring will be continued by the
property owner, which may be Tuxedo Reserve Owner, LLC ot its successor, including a
homeowner association. The monitoring and maintenance plan is proposed as follows:

Monitoring and Maintenance Plan

1, Baseline Monitoring

The major concern for the long-term viability of wetland “WT™ is to maintain the current
water quantity reaching the wetland system to maintain the existing floral and faunal
community and to prevent the invasion of the wetlands by extensive upland vegetation
indicating a possible change in the wetland hydrology. Therefore, prior to construction
baseline data will be collected to determine current conditions in wetland “WT” and
provide a standard reference for the following years. Since the baseline data will provide
the supporting documentation of what existing site conditions were like prior to
construction, baseline monitoring proposes a more intensive monitoring schedule. It is
anticipated that baseline monitoring will be representative of all four seasons prior to
initiation of blasting. These tasks include:

e Prior to construction, to restrict any disturbance to the wetlands, a double-barrier silt
fence or super fence will be established upgradient of the boundaries of the proposed
limit of disturbance around the wetland. During construction these fences will be
maintained on a regular basis to ensure proper installation and function. A
permanent split rail fence with appropriate signage indicating the function and
values of wetlands will be established prior to the completion of construction.
Where the fence is located within individual properties, the owners may upgrade or
replace but under no circumstances remove the fence.
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o Establish 5 permanent 1 x 1 meter quadrats that will be used to monitor the status of
the vegetative communities in the wetlands. Quadrat locations will be chosen
randomly in the various vegetative communities documented in the wetland. The
quadrat locations will be marked by rebar, surveyed (or GPS) and plotted on a
topographic map.

¢ Sample the permanent quadrats to obtain baseline vegetative community diversity.
Sampling of the quadrats will take place twice a year in the spring and fall.
Photographs of the quadrats and surrounding wetlands and undeveloped upland
buffers areas will be obtained during both sampling periods.

e Establish three shallow piezometers in the wetlands. The piezometers will be
monitored to verify that blasting activities proposed during construction of Quail
Road and the nearby detention basin do not impact groundwater/surface water levels
within the wetlands. The piezometers will be located downgradient of the proposed
development areas and basin and upgradient of Quail Road. The piezometers will
be installed approximately 3-feet deep into the surface soils. The piezometers will
be studied to review ground water fluctuations in the top two feet of the soil, the
active root growth zone for most vegetative species. The locations of the proposed
piezometers will be shown on the final construction plans prepared for the
Northridge project. The piezometers will be monitored manually on a monthly basis
for one year following installation.

o Establish three rain gauges on-site to record recharge on-site. The rain gauges will
be monitored weekly.

¢ Collect monthly weather data, specifically precipitation totals from the Tuxedo area
to provide a baseline of potential seasonal precipitation levels. If available, monthly
data from the previous five-years will also be obtained to account for seasonal and
yearly fluctuations in precipitation amounts. Comparc weather data to 30 year
Normal climatic data.

¢ Prepare annual report and submit to Town of Tuxedo Engineering Department for
Review. The annual report will include the results for all sampling data,
precipitation data, color photographs of the wetlands and uplands, and comments
regarding site conditions, as necessary.

2. Five-Year Monitoring and Maintenance Plan

The major concern for long-term viability of the wetland is to maintain the current water
quantity to the wetlands and to review the floral community to ensure no changes to the
current wetland vegetative community. The primary indication that a change in the
underlying hydrologic regime has occurred is the invasion of the wetland with upland
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species. Careful monitoring following construction is required to maintain the system in
its current condition. It is anticipated that monitoring will continue on a monthly basis
during construction, specifically during blasting. Immediately following the completion
of blasting, monitoring of the wetland will continue for five years following construction.
Monitoring and maintenance for this five year period is as follows:

Year One through Five

3.

Sample the vegetation in spring and fall in the permanent quadrats to monitor and
document any vegetational change.

Take photographs during spring and fall site visits.

Monitor piezometers. Monitoring will continue twice a year in the spring and fall.
Results will be tabulated with information collected from the baseline sampling,

Monitor rain gauges. Monitoring will be conducted weekly.

Determine whether any measures are needed to supplement the hydrology of the
wetland. These measures may include manual removal of invasive upland species,
redirection of surface water from the proposed stormwater basin to recharge the
wetlands, and/or constructing upland diversion berms to redirect surface flows into
the wetland. However, no remedial action is proposed until it is determined if the
water level changes observed are a direct result of on-site construction activities as
opposed to normal seasonal or yearly fluctuations in precipitation.  Therefore
evaluation of the current years information will be compared with the baseline data
to determine if any mitigation steps are necessary.

Prepare annual report and submit to Town of Tuxedo Engineering Department. The

report will include recommendations of steps to be taken, if necessary, to improve
the hydrologic regime of the wetlands. Upon receiving comments from the Town,
the recommended enhancement measures will be implemented by the applicant.

The monitoring plan report will also include recommendations by the applicant’s
consultant to improve the health of the wetland if necessary, including but not
limited to the hand removal of non-native vegetation, girdling of trees to create snag
habitat, supplemental native planting to encourage wildlife use, and inclusion of
wildlife habitat nesting boxes/structures. Upon receiving comments from the Town,
these recommendations will be implemented by the applicant.

Mitigation Plan

The applicant does not anticipate that on-site construction techniques, specifically
blasting, will cause any impact to the hydrology of the wetland. The blasting
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methods proposed by the project engineer are anticipated to prevent any disturbance
to the wetland. In the unlikely event that blasting causes a fracture that allows
drainage from the wetland, the applicant will not destroy the wetland system by
removing the stable wetland flora and underlying nutrient rich muck/silt substrate in
order to place a clay or other impervious liner beneath the wetland system. This type
of mitigation will cause more destruction to the functional wetland system then the
potential impacts that may occur from the alteration of the wetland hydrology. In
order to scal the wetland, all the stable vegetation including trees, shrubs, and
emergent plants will need to be removed. Removal of the vegetation will displace
any wildlife species that may utilize the wetland for foraging, nesting, or feeding.
Once the soils are replaced, the wetland will need to be replanted. A revegetated
system will likely take years to restore to the same high-level functioning system as
currently exists.

As outlined in the monitoring steps above, other reasonable measures will be
evaluated fo supplement the hydrology of the wetland. These measures may include
manual removal of invasive upland species, redirection of surface water from the
proposed stormwater basin to recharge the wetlands, and/or constructing upland
diversion berms to redirect surface flows into the wetland..
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APPENDIX D

Well and Hydrogeologic Monitoring Protocol

LANGAN



WELL AND HYDROGEOLOGIC MONITORING PROTOCOL
FOR PROPOSED BLASTING PROGTRAM AT
THE NORTH RIDGE PHASE OF THE TUXEDO RESERVE
TOWN TUXEDO, NEW YORK
SEPTEMBER 2009
(ORIGINALLY ISSUED AUGUST 2008)

1,0 PURPOSE

On behalf of The Related Companies (TRC), Leggette, Brashears & Graham, Inc. (LBG)
has prepared this protocol (the Protocol) for assessing the potential impacts on local (on-site and
off-site) water-supply wells from proposed bedrock blasting associated with construction of the
North Ridge Phase of the development of the Tuxedo Reserve property (the proposed
Development) in the Town of Tuxedo, New York (the Site). This Protocol has been prepared to
address the requirements of the Town of Tuxedo (the Town) in connection with its approval of
The Related Companies’ application for construction of the proposed Development, The subject
wells are located throughout the Site and on properties bordering the southwestern and eastern
Site boundaries [Figure 1; Table I(see below)].

This Protocol has been developed using geologic and hydrogeologic information and data
gathered by LBG as part of its previously completed assessments associated with water-supply
development and recharge management efforts for the proposed Development, as well as
subsurface information provided by Langan in connection with its engineering and design efforts
associated with the proposed site development. The respective information has been developed
through the completion of extensive field investigations, and the collection of site-specific
measurements and observations. As such, the establishment of site-specific geologic and
hydrogeologic conditions has occurred prior to initiation of any blasting activities at the Site.
However, this Protocol does anticipate the future visitation and inspection of the subject wells
prior to blasting, in order to establish as current as possible the appropriate “baseline” conditions
for use in the future (post-blasting) comparisons.

2.0 Background/Hydrogeology

Since bedrock commonly occurs at shallow depths [generally less than 7 feet below grade
(ft bg)] throughout the Site, construction of the proposed Development may necessitate
controlled blasting in certain areas. In particular, those portions of the Site selected for the
construction of roads, subgrade utility line installations, stormwater management facilities, and
building foundations may require adequate removal of shallow bedrock. The arcas and amount
of blasting will depend upon the extent and competency of the encountered shallow bedrock, and
most likely will be determined on a locale-specific basis by how readily excavation to the target
depth can be accomplished with typical construction equipment. Where considered necessary,
the blasting of bedrock at the Site will typically involve below grade detonations, as determined
by the blasting contractor.
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On-site and local off-site wells tap the “crystalline” bedrock (igneous and metamorphic
rocks) aquifer underlying the Property and surrounding area. The crystalline bedrock aquifer is
used as a water supply source for several residences in the area and can locally be hydraulically
connected with shallow overburden formations (overlying soil and glacial till) and surface-water
bodies (e.g., wetlands). This bedrock is characteristically massive, with localized mineralogical
banding (c.g., gneissic foliations), and locally penetrated by naturally occurring fractures (i.e.,
“cracks™) and fracture zones and systems. These fractures can occur individually, or as network
of roughly parallel and intersecting planar and curve-linear features. Weathering of the upper
surface of the bedrock can be laterally and vertically extensive especially where fracture zones
are exposed at shallow depths. Under such circumstances, the bedrock is potentially rendered
easier to blast and/or excavate with machinery.

Groundwater movement and storage in the bedrock is primarily controlled by the extent
and orientation of the fractures that penetrate the comprising rock units. Consequently, the yield
of water-supply wells tapping the bedrock are dependent upon the number, aperture (opening)
size, and extent of the fractures penetrated by the intake zone of the well (e.g., open borehole).
The depth of on-site and local off-site water supply wells typically exceeds 100 ft bg and may
locally exceed 500 ft bg, while the corresponding static groundwater level can range from about
20 ft bg to over 100 ft bg. Generally, the groundwater and well yields associated with the
crystalline bedrock in the Site arca are adequate for meeting individual restdential demands.
Locally, this aquifer is also capable of yields that can support public community supplies such as
that being developed for use by the Development (e.g., Wells LBG-1, LBG-6, TW-F, TW-2B,
and LBG-2).

Based on available records for the on-site and off-site wells, along with the results of
rock-coring programs completed by Langan and LBG, respectively, the local depth to the
perennial (e.g., non-perched) groundwater surface in the immediate vicinity of the North Ridge
Phase of the proposed Development is generally in excess of 20 ft bg in topographically lower
areas, and in excess of 50 ft bg in topographically higher areas. These depths are typically below
the contact between the bedrock and overlying soil (“overburden™).

The natural quality of groundwater occurring within the bedrock is generally reflective of
the mineral constituents that form the comprising rock units, and is generally considered
naturally potable. In particular, the groundwater associated with wells developed in the bedrock
aquifer may naturally exhibit slightly elevated iron and manganese concentrations, and a slight
reddish-brown tint in color andfor turbidity. The concentrations of these parameters may
naturally change over time in response to indigenous microbiological conditions, especially
where influenced by well pumpage.

The potential for adverse impacts on the local bedrock aquifer and wells from blasting is
primarily dependent on the detonation location relative to the local groundwater surface and
respective well location. Typically, blasting that occurs in the portion of a rock mass located
above the perennial groundwater surface has minimal to no potential of adversely influencing
local supply wells. The available information indicates that: the typical depth to groundwater in

Bi\TuxedoReserve\Docs\TuxResBlstMntrmgProtocel 9 2009 Update.doc



Mr. Andrew Dance 3 September 30, 2009

the neighboring residential wells is over 50 ft bg; the separation distance between these wells and
the proposed blasting locations in the North Ridge Phase area is generally greater than 200 feet;
and the anticipated potential use of explosives is to be limited to at most bedrock within the
upper 48 feet of ground surface at locations several hundred feet away from the nearest off-site
residence. As such, the potential for the proposed blasting to adversely influence the bedrock
aquifer and nearby supply wells is considered minimal,

At most, the effects of the proposed blasting may results in a localized short-term
fluctuation of several feet in the existing groundwater surface at the point of detonation, with the
degree of impact rapidly decreasing outwards (on the order of feet). As a result, the nearby
residential water-supply wells are not anticipated to be adversely impacted. However, as per the
Town, any proposed blasting activities associated with the Development require the
incorporation of a blasting impact assessment with respect to nearby existing residences. Such
an assessment is to include monitoring activities associated with addressing the potential for
impacts on water supply wells located in the area targeted for blasting activities.

In the event that the collected background information and blast-monitoring information
indicate the interruption of potable water supply from a residential well has occurred due to
ongoing blasting, a tanker of potable water will be provided for the impacted residence until a
the associated impact is addressed. Prior to implementing blasting, a local bulk water services
provider (e.g., Troncillito Brothers Water Services of Marlboro, NY) will be retained “on call” to
provide for the rapid provision of potable water in the event of an impact. The water-services
supplier will conduct a survey of the existing well setup at the respective residences prior to
initiation of blasting in order to pre-determine the appropriate hook-up measures that may be
required and associated access logistics. The associated water supply will be connected directly
to the respective residential plumbing system, upstream of the existing pressure tank.

In addressing the Town’s blast monitoring program requirements regarding supply wells,
we have developed this protocol to be potentially implemented for all of those accessible private
wells within 1,500 feet of a respective blast site (Figure 1). Based on the blasting locations
currently identified by Langan for the North Ridge phase, a list of all of those properties where
private wells are known or believed to exist and that are intended to be monitored as per this
protocol is provided as Table 1. The proposed protocol is intended to monitor the identified
homeowner wells during and following the blasting activities.

3.0 MONITORING EQUIPMENT

3.1 Water-Level Measurement Depth to water measurements will be obtained using a
manually-operated electric water-level indicator and tape measure, and, if existent access
conditions allow, a dedicated electronic data logger and pressure transducer.

3.2 Water-Quality Measurement Water quality will be determined and monitored using
applicable field instrumentation and methodologies employed near the wellhead.
Selected parameters will also be analyzed by a New York State certified laboratory.
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4.0 RESIDENTIAL-WELL MONITORING PROCEDURE

The following efforts will be undertaken as part of the proposed blasting monitoring area:

4.1 Water-Leve] and Yield Baseline Establishment

1)

2)

3)

Obtain access permission from the respective homeowners and reconnoiter each
well with respect to water-fevel and water-sampling access logistics at least one
week prior to implementation of the program. At this time, the water-services
supplier will conduct a survey of the existing well setup in order to determine the
appropriate hook-up measures that may be required in the event that an alternative
water supply is required due to blasting impacts.

Prior to, during and shortly afier the blasting, water level measurements will be
collected (data loggers will be utilized where access is possible) in the respective
residential wells which have previously been determined to be accessible. In the
instance where access for water-level measurement is possible, measurements will
be made, at a minimum, on a weekly basis during the implementation of the
blasting program. In addition, water levels will be monitored at existing TRC
Wells LBG-1, LBG-6, TW-IF, TW-2B, LBG-2, and E as blasting activities
proceed. The reference for groundwater level measurements (generally the top of
the well casing) will be clearly marked at each well. All measurements will be
taken with reference to these points. [Fach measurement, along with the
corresponding date, time and name of observer will be recorded.

Short-term pumping tests of each of the selected residential wells will be
completed as part of a “baseline” determination and shortly following completion
of all blasting activities within 1,500 feet of the respective wells. Each test will
involve the pumping of the respective well continuously for up to 1 hour,
contingent upon the resulting trend in water-level decline, and the setting and
performance of the existing pump. Where possible, the pumped water will be
routed to waste from a point closest to the residential pressure tank such as a hose
bib, sink faucet, or pressure tank drain. The utilized pumping rate will be
measured with a bucket and stop watch., Water levels will be measured with an
electronic indicator and/or dedicated data logger where possible. The recovering
water level will be monitored for up to 1 hour following cessation of the 1-hour
pumping period.

4.2 Water-Quality Baseline Establishment

D

2)

Water samples will be collected from the selected residential wells as part of a
“baseline” determination, and shortly following completion of all blasting
activities within 1,500 feet of the respective wells.

Water samples will be collected at the port closest to the wellhead and, if possible,
from the nearest sink faucet, and analyzed for the following field parameters:
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temperature, total iron, hydrogen sulfide, sulfate, chloride, turbidity, pH,
conductivity, DO, and BARTS (measure of microbiological activity such as
coliform and iron bacteria). In addition, water samples will also be collected and
submitted to a New York certified laboratory and analyzed for total coliform, total
iron, turbidity, color, sulfate, chloride, sodium, nitrate, nitrite, ammonia, and total
petroleum hydrocarbons (TPH).

5.0 EXTERNAL MEASUREMENT MONITORING

5.1 Precipitation Precipitation will be measured with an on-site rain gauge. Accumulated
precipitation will be recorded during the monitoring periods of the program. If applicable,
precipitation measurements will be recorded on a daily basis at a minimum.

5.2 Surface-Water Bodies, Wetlands and Groundwater

1) Stream gauges and piezometers will be installed along the reaches of on-site
streams and wetlands nearest the proposed blasting locations prior to the start of
the monitoring program (Figure 1). The stream gauge will consist of either a
solid stake with increments or a staff gauge inserted into the water body. The
piezometers will consist of “drive points”driven to at least 0.5 feet below the
encountered surface-water body bed. In addition, those stream gauges and
piezometers that already exist in the nearby streams and wetlands (e.g., Mountain
I.ake) monitored during the 72-hour combined pumping tests completed in 2007
will also be used for water-level monitoring purposes.

Water-level monitoring at these locations will commence during the pre-blasting
residential-well background monitoring program, and be completed using
manually-operated electric water-level indicator and tape measure devices, along
with dedicated electronic data loggers and pressure transducers where accessible.
The relative elevations of the stream gauges and piezometers will be surveyed
with respect to location and elevation, and compared to groundwater clevations
measured in the nearby wells. This information will be used to characterize the
respective water levels relative to perched and non-perched groundwater
conditions. The elevations of those wetlands considered to potentially be part of a
perched groundwater system will be compared to the elevations of the closest
bedrock targeted for blasting. The distance between the respective wetlands and
blast-targeted bedrock will be compared to the corresponding projected blasting
zone-of-influence in order to assess the potential for adverse influences. Those
wetlands where blasting is anticipated to affect bedrock at depths below the
elevation of the geologic feature associated with the perched condition (e.g., clay
layer; un-fractured massive bedrock unit; ete.) will be further hydrogeologically
characterized relative to recharge and discharge components (e.g., precipitation),
with the proposed blasting program and/or subsequent rock excavation activities
in the respective area being modified accordingly.
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2) Surface-water and groundwater samples will be collected at the respective stream
gauge/piezometer locations and from the nearby on-site TRC Wells, located
proximal to and downgradient of the proposed blasting locations (i.e., Wells
LBG-1 and E for the North Ridge Phase). The piezometers and wells will be
purged of three volumes of standing water (actual purge volume contingent upon
recharge characteristics) prior to collecting the respective samples. The collected
samples will be analyzed, contingent upon adequate sample aliquot, for the
following field parameters: temperature, total iron, hydrogen sulfide, sulfate,
chloride, turbidity, pH, conductivity, DO, and BARTS. In addition, water
samples will also be collected from each location and submitted to a New York
certified laboratory and analyzed for total coliform, total iron, turbidity, color,
sulfate, chloride, sodium, nitrates, and total petroleum hydrocarbons (TPH).
Samples will be collected prior to, at least once during, and following blasting, in
order to provide the data necessary to assess the potential of impacts on the
respective surface-water and groundwater resources.

5.3 Baromefric Pressure Barometric pressure will be recorded via an on-site barometer
during the course of the monitoring program.

5.4 Nearby Pumpage Only nearby domestic wells have been identified as the closest
groundwater users. As such, we will notify the previously identified well owners of the
pending test program and request permission to include them in the monitoring program.

6.0 PERMITS
No permits for the monitoring of wells during the proposed program have been identified.
However, the Town will be notified at least one week in advance of implementation of
the monitoring program. Access permission from the respective off-site well owners will
be pursued, and the results of such efforts provided to the Town prior to the initiation of
monitoring.

7.0 REPORTING
The results of the blast monitoring program will be summarized and provided to TRC for
its transmittal to the Town and the respective homeowners. The respective homeowners
will be directed to contact the following L.BG representatives at (201) 818-0700, on
behalf of TRC, in the event of their having trouble with their wells as a suspected result
of the proposed blasting: Al Smith, PG; Matthew Ayers, PG; IFrank Getchell, PG.

MA(FG revised):.pw

Attachments
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TABLE 1
TUXEDO RESERVE

TOWN OF TUXEDO, NEW YORK

Summary Of Potential Residential Well Owners
Within 1,500 Feet Of Blasting-Targeted Areas In The North Ridge Phase

BLOCK | LOT OWNER ADDRESS MAP IDENTIFIER
1 8 Tuxedo Union Free School A
District No. 3

1 23 Timberwolf Industries, Inc. B

1 9 George Medynski Route 17 South, @
Tuxedo, NY

1 10 Michael & Jean Yorke Route 17 South, D
Tuxedo, NY

1 11 Ralph S. & Jean Rogo Route 17 South, E
Tuxedo, NY

1 12.2 | Tuxedo Manor Apartments Inc. | Route 17 South, F
Tuxedo, NY

1 13.11 | Raffaele & Teresa Mazzariello | Route 17 South, G
Tuxedo, NY

1 13.2 | Ralph Rugo, Jr. Route 17 South, H
Tuxedo, NY

1 14 R4 Zone I

3 5 Richard Miller 54 Mountain Road, K
Tuxedo, NY

3 8,9, | James & Antoinette Matthews 11 Mountain Road, L,M, and N

39 Tuxedo, NY

3 38 Richard E. & Jeanne Heater 48 Mountain Road, J
Tuxedo, NY

3 11 Daniel Richard Winfield 7 Mountain Road (0]
Tuxedo, NY

3 13.1 | John F. & Elise Smith Hillside Avenue P
Tuxedo, NY

3 15.1, | William H. Sahler 54 Hospital Road Qand R

15.2 Tuxedo, NY

3 6 Teh-Sung Wang 29 Hillside Avenue S
Tuxedo, NY

3 17 | Theodore Kincaid, Jr. 5 Hillside Avenue T
Tuxedo, NY

3 18 Peter & Barbara Barba 21 Hillside Avenue U
Tuxedo, NY

Note: See Figure 1 for locations.
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TABLE 1 - CONTINUED
TUXEDO RESERVE
TOWN OF TUXEDO, NEW YORK

Summary Of Potential Residential Well Owners
Within 1,500 Feet Of Blasting-Targeted Areas In The North Ridge Phase

BLOCK | LOT OWNER ADDRESS MAP IDENTIFIER

3 19 | Joseph & Martina O’Reilly 15 Hillside Avenue A%
Tuxedo, NY

3 30 | A. & A. Mammato 20 S Side Place W
Tuxedo, NY

3 31 Jose & Eileen Rivera S Side Place X
Tuxedo, NY

3 32 Ronald R. Conklin 11 S Side Place Y
Tuxedo, NY

3 33 John P. & Elizabeth Mottola S Side Place Z
Tuxedo, NY

3 34 | John J. Billy 75 S Side Place AA
Tuxedo, NY

3 35.1 | John & Mary D. Billy S Side Place BB
Tuxedo, NY

1 1 Kimberlee Stevens 1 Oak Place CC
Tuxedo, NY

2 2 Dorothy Clarke 23 Hospital Road DD
Tuxedo, NY

2 1,4 | William H. & Jean L. Sahler 24 Mountain Road EE, FF
Tuxedo, NY

2 5 Double Gemini Enterprises, 16 Mountain Road GG

Inc. Tuxedo, NY

2 6 Jones Family 10 Mountain Road HH
Tuxedo, NY

2 7 Ralph & Madeline Napolitano | 6 Mountain Road 11
Tuxedo, NY

2 8 Kevin & Ann Earl 2 Mountain Road JJ
Tuxedo, NY

2 9 John & Debra Ruel 46 Schoolhouse Road KK
Tuxedo, NY

2 10 | Donald & Katherine 42 Schoolhouse Road LL

Derbyshire Tuxedo, NY

2 11 | Joseph & Marion Mottola 36 Schoolhouse Road MM
Tuxedo, NY

2 8 Richard L. Jones 38 Circle Drive NN
Tuxedo, NY

2 9 Jean S. Dickensen 36 Circle Drive 00
Tuxedo, NY

Note: See Figure 1 for locations.
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