RFP 280131
Statement of Work
Virginia Buoy Mooring and Deployment
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Introduction

A buoy, outfitted with lidar and other instrumentation, has been procured by Battelle for use in characterizing offshore wind resources.  The buoy’s footprint is roughly 10.5 feet by 21.2 feet, and it weighs 20,000-23,000 pounds.  The work described in this Statement of Work encompasses taking delivery of the buoy, storing the buoy on land prior to deployment, deploying the buoy and its moorings offshore of Virginia Beach, and retrieving the buoy and its mooring upon completion of its time at sea.
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Figure 1  AXYS WindSentinelTM Buoy
Location
The buoy shall be deployed approximately 28 miles offshore of Virginia Beach, Virginia, at the location shown below.

[image: ]
Figure 2  Buoy deployment site is approximately 28 miles offshore of Virginia Beach.

The planned coordinates for the deployment location are:

	Latitude
	Longitude

	36.86321oN
	75.49161oW



Battelle will confirm the coordinates of the deployment site at the time of the deployment.

Mooring
The buoy’s mooring will be a standard, all-chain mooring with a concrete anchor, as shown below, with the addition of a surface float (not shown in the diagram below) to facilitate attachment and removal of the buoy from its mooring.  Battelle will provide a 58” float and a   U.S. Coast Guard approved yellow light visible for at least 3 nautical miles.  
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Mooring configuration.  Battelle will provide 4 ton (weight weight) concrete anchor.  Actual chain lengths will be shorter than those shown here in order to account for the shallower depth at the deployment site (approximately 30 m water depth).

	Component
	Qty Required
	Battelle Provided

	1-1/2” Crosby Safety Chain Shackle (G2150)
	2
	0

	1-1/2” Crosby Eye&Eye Swivel (G402)
	2
	0

	1-1/2” US Coast Guard Split Key Shackle
	4
	4

	1-1/2” Open Link Chain
	27m (1 Shot) + 10m
	0

	4 Ton (Wet Weight) Concrete Anchor
	1
	1

	1-1/2” Stud Link Chain
	27m (1 Shot)
	0

	Surface Float and Light
	1
	1


Task Descriptions

Task 1 – Mooring Fabrication.  The contractor shall fabricate the mooring in accordance with the design above.  See “Mooring,” in preceding section, for more details.  The vendor shall provide an estimate of the time needed to fabricate the mooring after the notice to proceed is provided

Task 2 – Receipt of Buoy and Mooring.  The contractor shall accept delivery (via truck) of the buoy, anchor, and any related equipment.  The contractor shall provide a crane and operator to unload the truck.  See “Crane Lift Information,” following these task descriptions, for more details. 

Task 3 – Storage.  The contactor shall store the buoy, anchor, and any related equipment at a secure, covered location with electrical power available.  The storage facility should accommodate the Buoy completely assembled.  Battelle staff and subcontractors must have access to work on the buoy at this location while preparing buoy systems for deployment.  Examples from the manufacturer of acceptable shore support are provided in Attachment 2, the WindSentinel Transportation Manual.  (Please quote storage, on a monthly basis, as a separate line item.  Pre-deployment storage is expected to be of approximately one week’s duration, but inclement weather could cause a delay.)  Some of the accessories like the buoy mounted wheels and lifting bridle and will need to be stored for the length of the deployment.  Approximate space requirements for long term storage:  143cm x 122cm x 67cm – LxWxH.

Task 4 – Deployment.  The contractor shall move the buoy and mooring from the storage site to the water and then move the buoy to the deployment location.  Refer to the accompanying Transportation Manual QH730-06 for instructions on proper hoisting, rigging, securing and towing the buoy.  The contractor shall deploy the mooring and then secure the buoy to the mooring (The surface float on the mooring and the length of chain on the buoy itself allows this to be accomplished without divers.)

Task 5 – Emergency Retrieval and Re-Deployment.  In the event of a pending hurricane or other significant weather event or emergency, the contractor shall retrieve the buoy and deploy the surface float within 3 days of being notified by Battelle and move it to shore side storage facility in a secure, covered location. The contractor shall re-deploy the buoy according to Battelle’s direction.  (Please quote this task as a line item separate from the remainder of the quote, as it may not be necessary.)

Task 6- Routine Maintenance Retrieval and Re-Deployment.  At approximately midway through the deployment period, the buoy will need to be brought back to port and placed in a shore side storage facility in a secure, covered location with electrical power available for routine maintenance.  Maintenance activities are expected to take 1-2 days, after which the buoy will be redeployed at the study site.  The maintenance activities will be performed by Battelle Staff and Subcontractors.  The contractor will provide access to these staff members.  Given the design of the mooring, it will be possible to disconnect the buoy for transit to port without removing the entire mooring.

Task 7 – Retrieval.  The contractor shall disconnect the buoy from the mooring, tow the buoy back to shore, and haul it out at their facility.   In addition, the contractor will remove the entire mooring and store in a shore side facility until arrangements can be made to ship it to the next study location.

Task 8 – Blocking, staging set-up and tear-down.  The contractor shall perform these activities to accommodate the buoy’s removal from the water and storage.  Refer to the accompanying Transportation Manual QH730-06 for instructions.

Task 9 – Pressure wash the hull and dispose of wastewater.  The contractor shall pressure wash each hull, after a consultation with Battelle staff about any sensitive equipment that must be avoided.  The contractor shall be responsible for waste water disposal.

[bookmark: _GoBack]Task 10 – Storage. The contractor shall transport the buoy, its mooring, and any related equipment to a secure covered area.  Examples from the manufacturer of acceptable shore support are provided in Attachment 2, the WindSentinel Transportation Manual.   (Please quote storage, on a monthly basis, as a separate line item.)

Task 11 – Load buoys for shipping.  The contractor shall move the buoys and any associated mooring lines and hardware from the storage area.  The contractor shall lift the buoy and other equipment onto a flat-bed truck using an appropriate lifting device (crane or travel lift).  Battelle will supply the truck.  Buoys will be properly secured while on the truck to prevent any damage.  Refer to the accompanying Transportation Manual QH730-06 for instructions.

Crane Lift Information

The buoy manufacturer recommends a 60 Ton crane for lifting procedures but notes that a 40 Ton is acceptable (Attachment 2).  The onsite crane operator should confirm prior to the lift that the crane that will be used can support the WindSentinel loads.  Battelle can provide lifting slings for the buoys if a crane is used (they are supplied by the manufacturer).  The contractor shall supply tag lines and all personnel needed to move the buoys.  (Alternatively, the contractor may use a suitable travel lift to lift and transport the buoys.)



Schedule
	 Estimated Date
	Description

	November 1, 2014
	Contractor shall be prepared to receive buoy delivery.

	Approximately 11 months after deployment
	Buoy Retrieval



Dates are subject to change.  Contractors, in their proposals, shall indicate periods of unavailability and shall indicate standby time costs for weather-related delays, if applicable.


Attachment 1:
Drawing No. 413007 for Battelle
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Attachment 2:
White Paper – WindSentinelTM Transportation Manual (reproduced with permission from AXYS Technologies, Inc.)




White Paper - WindSentinelTM  Transportation Manual

Manual

Document Number:  QH730-06 Revision:	00
Date: July 8, 2014

[image: ]
2045 Mills Road, Sidney, British Columbia, Canada, V8L 5X2 Phone: +1 (250) 655-5850	Fax: +1 (250) 655-5856



E- mail: customerservice@axys.com	Website: www.axystechnologies.com




This Operations Manual contains trade secrets and confidential information, which are proprietary to AXYS Technologies Inc. Its use, reproduction, or disclosure in whole or part without the express written permission of AXYS Technologies Inc. is prohibited. This Operations Manual is also an unpublished work protected under copyright laws.  If this work becomes published, the following shall apply:

Copyright AXYS Technologies Inc All Rights Reserved




Manual Revision History


	Revision
	Date
	Details

	00
	July 8/14
	Original Release

	
	
	



Supporting Documentation


	AXYS Documentation

	
	Title
	Number

	1
	WindSentinel Hull Manual
	05537XXZ

	2
	WindSentinel Application Manual
	4130XXXZ

	3
	Hull Dolly Assembly
	05592XXS

	4
	Standard System Drawings
	



	Third Party Documentation

	
	Title
	Equipment

	
	
	


WindSentinelTM Transportation Manual
QH730-06-00.doc


29



Customer Service Contact Information


	FOR Support with any QUESTIONS, COMMENTS, OR REQUESTS
Please contact AXYS Technologies Inc. at any of the below:

	
Via Email: Web Site: Via Phone:

Via Fax: Via Mail:
	
customerservice@axys.com  www.axystechnologies.com
+1(250) 655-5850
+1(877) 792-7878

+1(250) 655-5856

AXYS Technologies Inc. 2045 Mills Rd.
Sidney, BC CANADA V8L 5X2

	Your input into the operational functionality and features of this system is greatly appreciated and will be taken into account during periodic system design reviews. You will receive all update notices that affect your system.
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1. [bookmark: _bookmark1]Document Overview
1.1. [bookmark: _bookmark2]Purpose
This document is to provide an overview of the standard practices for lifting, securing, and transporting a standard Wind Sentinel buoy.

1.2. [bookmark: _bookmark3]References
See the Supporting Documentation Section for a list of associated documents and their version numbers.

1.3. [bookmark: _bookmark4]Description
The WindSentinel™ is a wind resource assessment buoy that uses LiDAR to accurately measure wind speed, wind direction, and turbulence offshore at turbine hub-height and across the blade span. All relevant dimensions and weights of the system can be found in the WindSentinel Application Manual.



[image: ]
[bookmark: _bookmark5]Figure 1: WindSentinel™
2. [bookmark: _bookmark6]Standard Practice for Lifting WindSentinel Buoy
As in any lifting operation, all personnel in the area of the lift must be wearing appropriate Personal Protective Equipment (P.P.E.). Additionally, a plan must be in place for the lift from start to finish, and all personnel must be aware of the plan and properly understand it.

2.1. [bookmark: _bookmark7]Lifting Requirements and Preparations
The lift site must be properly prepared as safety is monument.
· The lift site must be cordoned off to ensure that non-priority personnel are a safe distance from the lift.
· All loose items are to be cleared from the WindSentinel deck and around the buoy.
· Two or more tag lines are required to control the spin of the buoy while in the air. One connected to the keel, and one connected to the mooring yoke. Additional tag lines can be connected around the WindSentinel as required.
· All necessary tools must be at hand so that personnel have quick access, if necessary.
· Lifting slings are preassembled to buoy.
· A 60 Ton crane is recommended for lifting procedures; however a 40 Ton is acceptable. Confirm with the crane operator prior to the lift that the crane can support the WindSentinel loads.



2.2. [bookmark: _bookmark8]Connecting Lifting Slings to Buoy
2.2.1. [bookmark: _bookmark9]Lifting Sling Components

As of June 2014, the lifting slings are four (4) 4” x 10’ long, Type 3 [EE-2-904] nylon slings rated for:
· 11,500 lbs Vertical Lift
· 9,200 lbs Choke Lift
· 23,000 lbs Basket Lift

Lifting straps supplied prior to June 2014 are four (4) 4” x 10’ long, Type 3 [EE-2-904] nylon slings rated for:
· 11,000 lbs Vertical Lift
· 8,800 lbs Choke Lift
· 22,000 Basket Lift

The change that occurred in June 2014 is based on a supplier change, and does not reflect a lifting failure.

The lifting straps are provided with eight (8) 7/8” Crosby G209 Screw Pin Shackles, each rated for 6-1/2 Tons.

The final component in the lifting sling assembly is a Master Link with an Engineered Flat.

2.2.2. [bookmark: _bookmark10]Connecting Lifting Slings to Buoy
· Assemble the lifting slings so that there is a shackle on each end of each lifting strap, and one end of each strap is shackled to the master link.
· Connect the loose ends of the slings to the lifting eyes of the WindSentinel buoy and tighten the shackle pins. Ensure there are no twists in the slings.



[image: ]
[bookmark: _bookmark11]Figure 2: Connecting Lifting Shackle to Buoy Lifting Eye
· Remove rear vent tube check valves (under solar panels) to allow lifting strap clearance.
· Connect the crane hook to the master link and slowly lift until the lifting slings are semi- taught. All personnel must be disembark from the buoy before any further lifting.



[image: ]
[bookmark: _bookmark12]Figure 3: Crane with Semi-taught Lifting Slings

2.3. [bookmark: _bookmark13]Lifting from Land to Land
· Secure mooring yoke to bow eye of buoy using rope or chain, as seen in the image below.
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[bookmark: _bookmark14]Figure 4: Mooring Yoke Connected to Bow Eye

· If buoy-mounted wheels are connected to the buoy, refer to the Buoy-Mounted Wheel section in the Transportation Section below.



· With personnel holding the tag lines, have the crane begin the necessary lifting procedure. Be sure to keep the lift slow and controlled. It is best to have one point of contact between the crane operator the personnel so that there is no confusion.
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[bookmark: _bookmark15]Figure 5: Land Based Lifting Procedure with Tag Lines

3. [bookmark: _bookmark16]Standard Methods of Transportation
The standard methods of transporting a WindSentinel buoy are either by truck, using a single drop or double drop deck trailer, if on land; by towing the buoy, if on water; or by buoy-mounted wheels, if within a very small area based on site-specific condition.

Contact AXYS Technologies Inc. to confirm the use of the buoy-mounted wheels for your specific site, or if a non-standard method of transportation is being proposed.


Caution: If a non-standard method of transportation is proposed for the WindSentinel™ buoy, please contact AXYS Technologies Inc. to confirm that the method is appropriate for your system.


Caution:  Review this manual prior to performing any WindSentinel transportation and have an appropriate plan in place for all steps of the transportation process.


Please refer to the following transportation specific sections for details.



3.1. [bookmark: _bookmark19][bookmark: _bookmark17]Truck/Trailer Transportation
The most common method of transporting the WindSentinel long distances by land is by using a truck and trailer combination. Common examples of truck and trailer combinations can be seen in the diagram below.


Caution: The truck and trailer dimensions, maximum freight weights, and layouts will vary from freight company to freight company. Confirm all details with your freight company well in advance of your planned ship date. The following image is for reference purposes only.




[image: ]
[bookmark: _bookmark18]Figure 6: Common/Example Trailer Configurations



3.1.1. Truck/Trailer Transportation Considerations
When making arrangements with your freight provider, you will need to consider:
· Weight and footprint of WindSentinel buoy.
· Weight and dimensions of accessories crates or extras.
· Minimum disassembled WindSentinel height, from mooring legs to highest point on deck, is just approximately 3m (just below 10 feet).

With the above information, your freight provider will be able to provide details on the trucks and trailers available, and the clearance restrictions for the route to your site. For most cases, the buoy will be considered a Wide or Oversize Load, which can be accommodated by most freight companies; however, the main consideration will be the maximum allowable height of the system due to overhead wires/cables and bridges/overpasses. Refer to your WindSentinel Application Manual for details regarding the dismantling of the WindSentinel buoy prior to transportation.

3.1.2. [bookmark: _bookmark20]Securing WindSentinel to Truck/Trailer

Caution: Refer to the Buoy Lifting Instructions section of this Work Instruction for the proper procedure for lifting the WindSentinel buoy. Plan the procedure well in advance to the operation day to ensure proper preparedness by all parties involved. Always follow proper Work Safe practices and ensure all personnel are wearing proper P.P.E.


1. Ensure that all sensors have been removed and packaged in preparation of shipping.
2. Prior to lifting the WindSentinel buoy, confirm that the buoy deck components and masts have been dismantled down to the within the required height restriction dictated by your freight provider. The minimum height achievable by a WindSentinel buoy is approximately 3m (just under 10 feet).
3. Prepare the deck of the trailer for the WindSentinel. Use two squares of ¼” aluminum as pads for the mooring legs, and use hardwood dunnage to support the keel of the buoy.
4. Refer to the Buoy Lifting Instructions section of this Work Instruction, and proceed with the lift process. If the buoy mounted wheels are still attached, refer to the Buoy-Mounted Wheel Installation/Removal section of this Work Instruction.
5. Center buoy from port to starboard on the trailer and, with the direction of the truck operator, lower the buoy onto the trailer while ensuring that the mooring legs rest on the
¼” aluminum plates.


Caution: WindSentinel buoy must be straight along the centerline of the trailer. Buoy MUST NOT be resting heavy to one side of the trailer, or be resting skewed relative to the trailer centerline.


6. Place appropriate hardwood dunnage under the buoy keel and lower the buoy until the keel comes to rest on the dunnage.



[image: ]
[bookmark: _bookmark21]Figure 7: Buoy on Truck Trailer
(Aluminum plates circled in red, dunnage circled in blue)
7. Once the buoy has been determined safe to board, one personnel will climb a ladder to the deck of the buoy and disconnect the crane hook from the lifting slings.


Caution: Operators MAY NOT use the mooring yoke, deck cleats, deck handrails, deck accessories, hull bumpers or moonpool pipes to secure the buoy to the trailer. Only use tie-down points as defined in the following line items.


8. Secure the lifting bridle to the deck of the buoy. Disconnect the four shackles from the buoy lifting eyes and secure shackles to deck.



[image: ]
[bookmark: _bookmark22]Figure 8: Securing Lifting Bridle to Deck of Buoy



9. Reinstall rear vent check valves during shipping.


[image: ]
[bookmark: _bookmark23]Figure 9: Rear Buoy Vent Tube Check Valves



10. The truck operator is to ensure that the load is properly and safely secured to the trailer before transport may begin. Tie-downs should be as follows, using suitably sized chain. All points where the chain will come in contact with the buoy must be protected using 1/8” rubber, or heater hose.
a. Wishbone the keel of the buoy towards the rear of the trailer.

[image: ]
[bookmark: _bookmark24]Figure 10: Truck/Trailer Wishbone Keel Tie-down
b. Connect to each of the mooring legs and connect forward and outward on the trailer.



[image: ]
[bookmark: _bookmark25]Figure 11: Truck/Trailer Mooring Leg Connection
c. Connect the four corners of the buoy to the deck of the trailer. ONLY USE THE LIFTING EYES AS TIE-OFF POINTS. Deck cleats, hand rails, moonpool pipes, or other deck accessories MUST NOT be used to secure the buoy. Protect the buoy using sheet rubber or heat hose.

[image: ]
[bookmark: _bookmark26]Figure 12: Buoy Lifting Eye Tie-down



d. The final buoy setup should be as per the image below. Accessories crates and various other items may be places around the buoy on the trailer deck and secured by the truck operator.

[image: ]
[bookmark: _bookmark27]Figure 13: Standard WindSentinel Truck/Trailer Final Tie-down

3.2. [bookmark: _bookmark28]Buoy Towing
When the buoy is in the water, it may need to be transported from dock to dock, or to the deployment site.

3.2.1. [bookmark: _bookmark29]Buoy Towing Considerations
Prior to towing the buoy, the following considerations must be given and confirmed:
· Is the buoy in the water? If not, refer to your WindSentinel Application Manual for deployment instructions.
· Is the vessel (tug, Rigid Hull Inflatable Boat [R.H.I.B]) sized suitably to maneuver and control the buoy?
· Is the mooring yoke hanging free below the buoy?
· Is the first section of chain connected to the mooring yoke and the deck so that personnel can connect the remainder of the mooring without having to lift the buoy out of the water?
· Are all hatches sealed?
· Are all vent check valves in place?
· Have all deck plugs been installed?
· For further preparation/pre-deployment considerations, refer to your WindSentinel Application Manual.



3.2.2. [bookmark: _bookmark30]Buoy Towing Procedure
1. There are two connection points available for towing the WindSentinel buoy: the Bow Eye, and the Mooring Yoke (by means of the first section of mooring chain). The recommended location for towing the WindSentinel is by the mooring eye.


Caution: Operators MUST NOT connect to the hand rails, deck cleats, or other deck accessories for towing.


Caution: Maximum tow speed for a WindSentinel buoy is 6 knots. This must never be exceeded, and must be corrected by the vessel operator depending on environmental conditions at any given time, and on vessel capabilities.


2. Connect a ¾” Crosby G2130 Safety Chain Shackle, or equivalent, to the bow eye. This will be the location to connect the tow line.

[image: ]
[bookmark: _bookmark31]Figure 14: WindSentinel Bow Eye



[bookmark: _bookmark35][image: ]
[bookmark: _bookmark32]Figure 15: Tow Line Connected to Bow Eye
3. Slowly feed the tow line out until the WindSentinel is a safe distance behind the tow vessel. At this point the buoy can be towed to the new location. The tow speed MUST NOT exceed 6 knots.

[image: ]
[bookmark: _bookmark33]Figure 16: Towing WindSentinel at a Distance

3.3. [bookmark: _bookmark34]Buoy-Mounted Wheels
The intent of the buoy-mounted wheels is to allow very small distance maneuvering of the buoy on extremely flat sites to position the buoy for lifting or transport in and out of sheltered areas to perform work/maintenance. Transport of the buoy beyond this using buoy-mounted wheels should never be performed.



3.3.1. Buoy-Mounted Wheel Considerations
Prior to using the buoy-mounted wheels, the following considerations must be given and confirmed:
· Is the surface suitable for use with the wheels?
· The surface must be hardened concrete, suitable to supporting approximately 15,000 lbs/in2.
· The surface must be extremely smooth/polished concrete.
· Concrete must be level.
· Is there a fork lift with trailer hitch ball capable of moving the WindSentinel?
· Is the mooring yoke tied to the bow of the buoy?
In the image below, notice the difference in concrete (below the buoy) and asphalt (below the truck trailer. This is the intended environment for use with the buoy-mounted wheels.

[image: ]
[bookmark: _bookmark36]Figure 17: Intended Buoy-Mounted Wheel Surface



3.3.2. [bookmark: _bookmark37]Buoy-Mounted Wheel Installation
To perform the installation of the buoy-mounted wheels, the buoy must be raised in the air. Refer to the Buoy Lifting Instructions section of this Work instruction to properly and safely raise the buoy in the air. All personnel working around the buoy must be wearing appropriate P.P.E. if they are working around the buoy either on the ground, or in the air.


[image: ]
[bookmark: _bookmark38]Figure 18: Keel Caster and Mooring Yoke Roller

1. Refer to AXYS document 05592XXS for a detail instruction and drawing on the installation of the Buoy-Mounted Wheels.



[image: ]
[bookmark: _bookmark39]Figure 19: Mooring Yoke Wheels Mounted



[image: ]
[bookmark: _bookmark40]Figure 20: Keel Caster Mounted and Trailer Hitch Shown

2. Once wheels have been installed, slowly lower the buoy to the ground until all three sets of wheels are in full contact with the concrete, and until the crane lift line becomes slack.
3. Place chalks around the wheels to stop any rolling.
4. Have one personnel climb a ladder to the deck of the WindSentinel to disconnect the crane lift hook.
5. Place boat supports under the stern hull of the buoy to resist buoy tipping. Use Brownell SB-1 Flat Pad Boat Supports (64”-79” Range), or equivalent.



[bookmark: _bookmark42][image: ]
[bookmark: _bookmark41]Figure 21: Mooring Yoke Wheels Chalked and Hull Supported



3.3.3. Buoy-Mounted Wheel Removal
The removal process is the reverse of the above installation section. Items to have in place after the wheels are removed are:
· ¼” Aluminum Plates to protect the mooring legs
· Dunnage and a jack stand to support the keel
· Boat supports under the stern hull of the buoy to resist buoy tipping. Use Brownell SB-1 Flat Pad Boat Supports (64”-79” Range), or equivalent.


[image: ]
[bookmark: _bookmark43]Figure 22: ¼” Aluminum Plate Mooring Leg Protection



[image: ]
[bookmark: _bookmark44]Figure 23: Hull Support and Keel Dunnage

3.3.4. [bookmark: _bookmark45]Buoy-Mounted Wheel Maneuvering
A suitably sized forklift with trailer hitch will be required to maneuver the WindSentinel. Any maneuvering must be kept at low speeds and kept on smooth, flat, level surfaces.



[image: ]
[bookmark: _bookmark46]Figure 24: Forklift with Trailer Hitch Ball

[image: ]
[bookmark: _bookmark47]Figure 25: Forklift Hitch Connected to Keel Cast
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Legal Flatbed Trailer

Maximum Freight Weight
45 - 48,000 Ibs.

© ©

Maximum Freight Dimensions

Length: 48 feet
Width: 8.5 feet (102°)
Height: 8.5 feet (102")

Legal Step Deck Trailer

(ingle Drop)

Maximum Freight Weight
40 - 42,500 Ibs.

® ©

Maximum Freight Dimensions
Lower deck dims length: 37 feet
Top deck length: 11 feet

Height: 10 feet (1207) on lower deck
Width: 8.5 feet (102°)

Double Drop Trailer
(Low Boy)

Maximum Freight Weight
38-40,000 Ibs.

Maximum Freight Dimensions
Main deck

Length: 28 feet

Width: 8.5 feet (1027)

Height: 11.5 feet (138")




image20.jpeg




image21.jpeg




image22.jpeg




image23.jpeg




image24.jpeg




image25.jpeg




image26.jpeg




image27.jpeg




image28.jpeg




image29.jpeg




image30.jpeg




image31.jpeg




image32.jpeg




image33.jpeg
LU m.,?\

‘ i j,‘ll' i l/‘llr -
e st &

o | "“;j!;'{’ ! I"!Eiian

e e

T

iy,
; |
I} i
175




image34.jpeg




image35.jpeg




image36.jpeg




image37.jpeg




image38.png




image1.jpg




image2.JPG




