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Presenter
Presentation Notes
“FINAL”Project is dream come true for anyone who had an Erector Set ® when they were a child!Big toys for big boys & girls



Exelon Wind 1, 2, 3

• Location – North Texas Panhandle (spittin’ distance from 
Oklahoma)
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Presenter
Presentation Notes
Wind rolling down from the Front Range of the Rockies – great place for wind development back in the early 2000’s.  EVERYONE was building wind farms in Texas, Oklahoma!Exelon Wind 1 2 3 – John Deere Corporation built; original commercial in-service date Feb 2006; Exelon Generation purchased in 2010.



Exelon Wind 1, 2, 3

• Location – North Texas Panhandle - land uses
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Presenter
Presentation Notes
Note the location of Exelon’s wind farms (as well as other’s) – Wind farms generally located at edges of large tracts of farm or range lands.  Trying to avoid disturbing crop acreage.Large green circles – irrigated crop land - Large circles – 1 mile diameterGrey-green squares – grazing range land for cattle  Large squares – 1 mile squareLARGE cattle feed lots – both beef (30-50,000 head) and dairy (5-10,000 head)



Exelon Wind 1, 2, 3 – Adjacent Land Uses

Ag Feed crops: 
Sorghum
Corn
Soybeans
Winter wheat
Hay

• Cattle 
(lovable, aren’t they?!)
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Presenter
Presentation Notes
Sorghum, corn, soybeans, winter wheat, hayLarge green circles – irrigated crop land Large circles – 1 mile diameterGrey-green squares – grazing range land for cattle  Large squares – 1 mile square



Site description
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• General layout of wind farms N

Presenter
Presentation Notes
Exelon Wind 1  General East-West orientation of towers



Site description
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•Tower orientation

Presenter
Presentation Notes
General East-West orientation of towersTowers spaced about 600 ft apart



Site description
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•Roadway

Presenter
Presentation Notes
Roadways:  20-30 ft wide;  towers located at edge of roadway



Site description
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•Roadway construction:

•16 FT wide x 1 FT deep x 1 mile long trench

•Soil rolled into adjacent farm/crop land.

•Caliche replaced soil & compacted to form roadbeds

Presenter
Presentation Notes
General East-West orientation of towersRoadways:  20-30 ft wide;  1 ft deep (caliche) = 4-6000 CU YDTowers spaced about 600 ft apart



Site description – roadway material
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• Caliche – a sedimentary rock, a hardened natural 
cement of calcium carbonate that can bind with other 
materials (soil, sand, gravel).

• Roadways are therefore, hard as CONCRETE! (at least 
when dry)

Presenter
Presentation Notes
Hard as rock, except when it stays wet!



Wind Tower description – Tower
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•Height 72 meters

•4 sections – 18 m long

•Tower diameter -
4.15m – 2.45 m

Presenter
Presentation Notes
SUZLON – tower manufacturer72 m = 236 ft towerEntire structure with blade - ~ 106 m or 350 ft



Wind Tower description – Tower
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• Tower interior

•BIG tube

•Ladder

•Cables

Presenter
Presentation Notes
Empty except for ladder and cables.  And some minimal lighting. NO elevators.Operators climb, carrying everything they need to perform maintenance evolutions.



Wind Tower description – Nacelle
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• Dimensions:

Length 8.3 m

Width 3.2 m

Height 3.6 m

Presenter
Presentation Notes
Nacelle is fairly small – only 1.25 mW generator.Compact interior – not much room to move around.



Wind Tower description – Tower base
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• Steel re-enforced 
concrete

• 12-18 ft deep

• Base diameter -
4.15m – 2.45 m

Presenter
Presentation Notes
Base extends into ground 12-18 ftSteel re-enforced concreteBase diameter 4.5 mDouble row of support bolts – 114 total



Wind Tower description – Turbine blades
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Each blade occupies a large amount of “air space” 

31 m long

• 2.8 m height

• 1.67 m width (at base)

Presenter
Presentation Notes
3 blades in transport crate 2.925 h x 3.980 w x 31.8 m l -= 370 m3Individual volume ~ 123 m3123 m3 x 24 towers x 3 blades = 8884 m3 volume if landfilled  7.2 acre-feet – would cover a football field ~ 5 ft deep



Wind Tower description - weights
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•Weight (lbs)

•Tower 230,694
•Nacelle 97,709
•Hub 20,278 

total 355,295

Presenter
Presentation Notes
355,295 lbs  x 24 towers = 8,527,080 lbs = 4,264 tons of scrap metal



Decommissioning Options
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• Felling (explosives)
- More difficult to reuse components
- Safety concerns
- Debris containment – crop damage
+ Lower cost

• Crane dismantlement
- Higher cost; susceptible to wind delays
- Safety concerns - work at heights 
+  Process can be stopped immediately
+  Undamaged components

Presenter
Presentation Notes
Felling (who does not like those U-tube videos of buildings being demo’d with explosives):Possibly lower cost, but harder to reuse equipmentSome safety concernsLess control over the processWeakening the tower for felling could cause risks if high winds were experiencedDebris is not well contained, and could cause difficulties to landowners and farmersSo, now you have all the relevant facts about a wind turbine:  concrete base, hollow tube, nacelle with “The Important Guts“, and the hub/blade assembly.This next 1 ½ minutes slide show shows the progression of the disassembly of one of these towers.
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OPERATIONAL CHALLENGE #1 –
geographic location, north Texas almost in Oklahoma

79

Presenter
Presentation Notes
Not close to anything, except wind, rain, cattle.Amarillo located south  ~ 115 miles



OPERATIONAL CHALLENGE #2 –
WEATHER - WIND
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Presenter
Presentation Notes
WIND – why do you think these projects are built where the wind blows?Crane work – limited to wind speeds < 20-25 mph;  Seasonal wind speeds steady during May-August.  September & on winds are more unpredictable and stronger. 



OPERATIONAL CHALLENGE #3 –
WEATHER - RAIN
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3:20 PM

Presenter
Presentation Notes
We could start out as a nice sunny day.  3:20 PM



OPERATIONAL CHALLENGE #3 –
WEATHER-RAIN
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6:51 PM

Presenter
Presentation Notes
And within 2-3 hours storms can move in from the Front Range.  6:51 PMRAIN – (at least it isn’t snowing!)  turns the roadways into goey, slick spots – had to repair or wait until dried out.  During early stages of project site preparations, rainfall turned the adjacent fields into mud   The only saving grace is that sitting on the top of the high plains, you can see the storms forming many miles away.



OPERATIONAL CHALLENGE #4 –
AVOID INTERFERENCE WITH FARMING
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• AVOID FARM OPERATIONS

o Growing season – May through late Sept

o Active crop farming adjacent to all sites (used as 
forage areas in winter)

o Avoid interfering with crop planting or harvest 
operations

Presenter
Presentation Notes
Need to conduct project so farming ops are not adversely impacted.Schedule for summer ops worked around farming operations.  These are actual farming operations!  There are a lot of cattle that need feed in the Panhandle!Luckily, the adjacent farmland had been planted and the crops were actively growing – no where near ready for harvesting. 



OPERATIONAL CHALLENGE #5 –
distance to recycling markets
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• Recyclers in area –

• Two small operations; two larger recyclers

• Large recyclers not interested in towers

• Small recyclers – can they manage heavy towers?

• Larger downstream recyclers distant

• Closest LARGE downstream recycling operations –
Ft. Worth, Denver

Presenter
Presentation Notes
Large recyclers not interested – towers too thick to shred – require torch cutting or VERY large shear equipmentLarger downstream recyclers – need rail access – truck transportation logistics and costs would be prohibitive.Possible solution – Amarillo non-profit interested in towers – turn them into living spaces for homeless in Amarillo.



OPERATIONAL CHALLENGE #6 –
Laydown areas access

85

• Area occupied by:
 72 blades ~ 1.1 acre
 24 towers ~ 1 acre
 24 Nacelles & hubs ~ 0.2 acre
• Need ~ 2.3 acres (8985 m2) total

(Roughly area of 1 ¾ football fields)

Presenter
Presentation Notes
Gonna need some significant field space.  Temporarily laid down at each site.  Plan on moving to ultimate resting place.  Optimum – one single move.  As you might imagine, these moves will be quite the dance macabre.



ENVIRONMENTAL CHALLENGE #1 –
restoration of farm & ranch lands
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• Removal of roadways
• Several landowners elected to have roadways 

remain

• Replace with “clean soil”
• Source of “clean soil” w/o bindweed was problematic 

• Relocate/reuse caliche
• Stockpile for ranchers’ use
• Reuse in rebuilding some of access roads

Presenter
Presentation Notes
Removal of roadways – several landowners elected to have roadways remain.Source of “clean soil” w/o bindweed was problematic – Reuse of caliche – some reuse in rebuilding some of access roads on properties.



ENVIRONMENTAL CHALLENGE #2 –
ensuring clean soil (invasive weed species)
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Bindweed
Convolvulus arvenis

Climbing, creeping vine

Spreads via rhyzomes
and seeds (perennial)

Deep roots (~8-9 ft)

Strangles crops, 
persistent

Presenter
Presentation Notes
Morning Glory family.  Nasty, persistent weed.Very difficult to remove from crop land.  Can be resistant to glyphosate.  Ranchers, farmers do not like at all – climbs and strangles forage crops (sorghum, corn)Working with local Soil Conservation District to find “clean soil” sources.



ENVIRONMENTAL CHALLENGE #3 –
Landfill availability for non-recyclables (blades)

88

• Only 3 municipal landfills in N Texas/OK/Kansas area:

• Spearman Landfill, Spearman TX - ~ 20 miles
• Amarillo City Landfill, Amarillo TX -~  100 miles
• Seward Co. Landfill, Liberal KS    -~   75 miles

• NO COMMERCIAL LANDFILLS!

• Sale for reuse is now best option!!

Presenter
Presentation Notes
Awhile all landfills indicated they would be able to take the blades, landfill was not our desired end-use.



Questions ?

89
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