TO: Briland Beach Front Owners

From: Don Taylor

Subject: Beach Restoration

Date: October 14, 1999
Thanks to Bill Law and Howard Siegel for their work in having a beach inspection with a renowned beach engineer, accompanied by interested and knowledgeable parties out of Nassau. 

The experts agree on the following:

1. We’d better do something to protect property values and commercial viability of hotels.

2. Piling sand up against the dune is the best way. Sea walls apparently don’t work and are incredibly expensive.

Robbie Meyers, a landscaper from Nassau, proposes bringing a large bulldozer with a six way blade and a 3 cubic yard front-end loader to H.I. These machines will operate as follows:

· The dozer will start by dropping its blade six or eight inches into the sand and pushing sand toward the dune line.

· The front-end loader will pick up this sand and put it up against the dune. The nature of sand is that with rain and wind and the friction provided by nature among sand particles, the pile will eventually assume a 3:1 slope. This means that if the desired sand pile must reach 10 feet up the vertical dune wall, the final shape of the pile will extend toward the beach a distance of 30 feet. 

· See diagram 1.
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The original pile will not look like this. It is envisioned that the machines will build a smaller pile, probably as high as it is wide, and then move to another customer. Later, the crew will return for a second pass. By this time the pile will have settled somewhat and the beach sand that was removed will be somewhat restored and ready for a second or third scraping. You are all aware that the H.I. storms don’t take the sand too far away and that the wave action brings it back to the beach, as is already happening.

Now – some cost calculations!

Assumptions for the “BOGEY” calculation – expanding or contracting the scope of the work can be figured with MODIFIERS that will be presented in TABLE form below,

1. Dune build up height of 10 feet. (Choose your goal from TABLE 1)

2. Beach frontage of 100 feet. (Adjust with TABLE 2)

3. On a “normal” beach the dozer and front-end loader can deliver a bucketful of sand to the dune every 3 minutes. Each bucketful is 3 cubic yards. (Adjust productivity with TABLE 3)

4. $300 per hour for work including both machines. (Adjust with TABLE 4)

Results of calculations:

· The “BOGEY” beach requires 555.56 cubic yards for the eventual 3:1 slope.

· The “BOGEY” number of bucketfuls is 185.19


· The “BOGEY” time is 9.26 hours.

· The “BOGEY” cost @ $300/hr. is $2777.78.

MODIFIER TABLES: 

	TABLE 1: Use this table first to adjust the "BOGEY" beach for the sand height you are interested in building. The dollar result obtained here is used for TABLE 2.

	Desired sand height at Dune in FEET
	Cubic yards needed for 100 ft. beach front
	Bucketfuls
	Hours @ 3 minutes for each bucketful
	 Cost @ $300 per hour 

	6
	200.00
	66.67
	3.33
	1000.05

	8
	355.56
	118.52
	5.93
	1777.80

	10
	555.56
	185.19
	9.26
	2777.78

	12
	800.00
	266.67
	13.33
	4000.05

	14
	1088.89
	362.96
	18.15
	5444.40

	16
	1422.22
	474.07
	23.70
	7111.05

	18
	1800.00
	600.00
	30.00
	9000.00

	21
	2450.00
	816.67
	40.83
	12250.05

	NOTE to TABLE 1: I don't know how high the front end loader can lift the sand. I'm assuming that  15 feet is clearly OK.


	TABLE 2: This table adjusts TABLE 1 dollars for beach frontage. 

	 
	Beach Frontage in FEET
	Multiplier to apply to the dollars obtained from TABLE 1
	On the appropriate "Beach Frontage in FEET" line, enter the TABLE 1 dollar result.
	 Multiply the dollars you entered by the multiplier and enter on the same line. Go to TABLE 3. 

	 
	25
	0.25
	 
	 

	 
	50
	0.50
	 
	 

	 
	75
	0.75
	 
	 

	"BOGEY"
	100
	1.00
	 
	 

	 
	125
	1.25
	 
	 

	 
	150
	1.50
	 
	 

	 
	175
	1.75
	 
	 

	 
	200
	2.00
	 
	 

	 
	225
	2.25
	 
	 

	 
	250
	2.50
	 
	 

	 
	275
	2.75
	 
	 

	 
	300
	3.00
	 
	 

	 
	325
	3.25
	 
	 

	 
	350
	3.50
	 
	 

	 
	375
	3.75
	 
	 

	 
	400
	4.00
	 
	 


	TABLE 3: Use the dollar figure obtained from TABLE 2 and use this table to adjust for productivity variations. See Note to TABLE 3.

	 
	Minutes to place each bucketful
	Multiplier to apply to the dollars obtained from TABLE 2
	Choose a productivity number. On that line enter the TABLE 2 dollar result.
	 Multiply the dollars you entered by the multiplier and enter on the same line. Go to table 4. 

	 
	1
	0.33
	 
	 

	 
	2
	0.67
	 
	 

	"BOGEY"
	3
	1.00
	 
	 

	 
	4
	1.33
	 
	 

	 
	5
	1.67
	 
	 

	 
	6
	2.00
	 
	 

	 
	7
	2.33
	 
	 

	 
	8
	2.67
	 
	 

	 
	9
	3.00
	 
	 

	 
	10
	3.33
	 
	 

	 
	11
	3.67
	 
	 

	 
	12
	4.00
	 
	 

	 
	13
	4.33
	 
	 

	 
	14
	4.67
	 
	 

	 
	15
	5.00
	 
	 

	 
	16
	5.33
	 
	 

	 
	17
	5.67
	 
	 


	NOTE to TABLE 3:  The assumption of 3 minutes to place each bucketful may be erroneous. Robbie Meyers estimates 3 minutes per bucketful for a "normal" beach segment. For those who do not have sand readily available for scraping, the number of minutes to place a bucketful will obviously increase. Trash cleanup is not considered in this worksheet.


	TABLE 4. Adjustment for equipment hourly cost. The result here is your estimated cost.

	 
	Dollars per hour for equipment
	Multiplier to adjust TABLE 3 dollars.
	Enter the TABLE 3 result here on the appropriate line, guessing at the dollars per hour
	 Multiply your entry by the adjustment multiplier. This is your final estimated cost. 

	 
	 $            275.00 
	0.92
	 
	 

	"BOGEY"
	 $            300.00 
	1.00
	 
	 

	 
	 $            310.00 
	1.03
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