
 
 

Chris Kapsambelis 
chrisk@bdscorp.com 
Pocasset. MA 02559 
 
Secretary Mark Marini  
Department of Public Utilities  
One South Station  
Boston, MA 02110  
 
Re: Comments on D.P.U. 13-165: Best Practices for the Siting of Land-Based Wind Energy  Facilities  

 

Introduction 

Comments are provided for each question contained in D.P.U. 13-165. 

Question 1 

For each of the issue categories (and sub-issues) identified above, what are the best practices the 

Department should include in its guidance and why? If these recommendations are reflected in 

existing siting provisions used in municipal, county, state or federal jurisdictions in the United 

States or internationally, please cite such provisions and comment on the appropriateness of 

including such provisions in the Department’s guidance. 

A) Design 

a. This category of review includes such matters as: (1) maximum height, 

b. often differentiated by turbine category (i.e., small/residential or utility-scale); (2) 

setbacks from 

c. adjacent property lines, roads, and structures; (3) turbine appearance; (4) lighting 

of the turbines 

Comment: 

Guidance should apply to WEFs with one or more megawatt capacity wind turbines. 

Setbacks should be to property lines (not dwellings) and roads.    

B) Environmental and Human Health 

This category includes issues such as: 

(1) noise;6 (2) shadow flicker (and sometimes turbine glint); (3) land clearing, soil erosion, and 

habitat impacts; (4) avian mortality; (5) impacts to other rare and endangered species of flora and 

fauna; (6) adverse visual impacts; (7) wetlands, ground/surface water quality, and 

stormwater/drainage impacts; (8) electromagnetic field (“EMF”) levels; (9) solid and hazardous 

waste; and (10) any other human health effects that may be associated with WEFs 

mailto:chrisk@bdscorp.com
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Comment: 

Noise 

 Noise is a major concern. While the experience in Hull and Gloucester have resulted in 

no complaints from the impact of noise, Falmouth, Fairhaven, Kingston, Scituate and 

neighboring residents at Hoosac have filed widespread complaints. MassDEP sample testing at 

Falmouth and Fairhaven has yielded violations that show the present reliance on developer-

funded pre-construction studies are seriously flawed, and cannot be relied upon to protect the 

public from excessive noise pollution related to megawatt size wind turbines.  A privately-

funded noise study in Kingston also found gross violations of the state noise pollution regulation 

310 CMR 7.10. In Falmouth and Fairhaven the MassDEP measured noise levels in excess of 52 

dB(A) at more than 400 meters from the nearest wind turbine. 

The MassDEP/DPH Wind Turbine Health Impact study found that the typical wind turbine is 

specified to emit a maximum of 103 dB(A) of sound which dissipates quickly (6 dB(A) with 

each doubling of distance) to 40 dB(A) at 400 meters -- low enough to be considered safe. In 

Falmouth and Fairhaven at 400 meters, MassDEP measured instances of sound level in excess of 

52 dB(A).  To reduce the noise level to 46 dB(A) the separation distance must be doubled to 800 

meters, and to bring the noise down to the MassDEP/DPH recommendation of 40 dB(A) the 

separation distance doubles again to 1,600 meters -- or close to one mile.  

In addition to deriving the maximum impact sound emitted, noise regulation 310 CMR 7.10 calls 

for the measurement of the ambient sound level defined as the level exceeded 90% of the time, 

An essential element of current theory is the wind industry claim, that when wind reaches design 

sound levels, the wind on the ground generates an increase in the emission of ambient sound to 

mask the effects of WEF noise, reducing the annoyance level to legal limits. While this may be 

true at some times, there are many nights throughout the year when extreme wind shear 

conditions occur. Under these conditions, wind at hub height (80 meters) WEF noise reaches 

maximum output, but at the same time there is no corresponding increase in ambient on the 

ground, negating the effect of any noise masking. 

Present practice fails to take the effects of wind shear into account. The National Renewable 

Energy Laboratory (NREL) collected large amounts of wind shear data which show that, on a 
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significant number of days per year, the wind shear coefficient is 1 or more. For 80 meter-high 

wind turbines with a design wind speed rating of 8 meters per second, 10-meter-high ground 

wind speed will be less than 1 meter per second, in other words -- essentially calm. This will 

result in very low ambient sound levels in the low 20 dB(A) range at a time when WEFs emit 

maximum sound power levels.  

The present practice that relies on sound studies as the basis for compliance with 310 CMR 

7.10 needs to be abandoned in favor of easily calculated separation distances that guarantee 

compliance throughout the year under all possible wind shear conditions. 

Wind Shear data, collected from the Fairhaven site from August 19, 1992 through September 23, 

1993  by Second Wind, Inc, shows more than one hundred days a year when the wind shear 

coefficient is greater than one between midnight and 4:00 AM.  The data set is made up of ten-

minute wind speed averages from heights of 21.3 meters and 39.6 meters. These data files are 

available from the University of Massachusetts Amherst Renewable Energy Research Laboratory 

(RERL) website at: 

http://www.ceere.org/rerl/publications/resource_data/Fairhaven/ 

In analyzing these data, records for the time period between midnight and 4 AM were selected. 

This is the time period when most widespread complaints have been filed in resent WEF sitings, 

and when the ambient sound is known to be the quietest. Further selected for analysis were the 

columns Date, Time, 21.3 meter speed, and 39.6 meter speed. The selected records were 

imported into an Excel workbook. 

Using the standard equation:  

S39.6m = S21.3m (H39.m/H21.3m)
α
 

Where S39.6m is the wind speed at the 39.6 meter height, S21.3m is the speed at the 21.3 meter 

height, and α is the wind shear coefficient that relates the wind speeds at the two heights. Given 

the data set values, the shear coefficient α was calculated for each record. With the value of α for 

each record, the hub height wind speed, and the 10 meter high ground wind speed for each 

record was calculated. 

http://www.ceere.org/rerl/publications/resource_data/Fairhaven/
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Extreme wind shear conditions can be defined when hub wind speed is greater than 8 meters per 

second while ground wind speed at 10 meters above ground is less than 1 meter/second. In 

analyzing these data, together with the calculations, the following results are found: 

 Number of days/year where ground wind is less than 1 m/s and Hub wind speed is more 

than 8 m/s = 163 

 Days/year  when extreme wind shear lasts longer than one hour = 112 

 Days/year  when extreme wind shear lasts longer than two hours = 77 

 Days/year  when extreme wind shear lasts longer than three hours = 42 

 Given the nature of weather, these conditions can exist for many consecutive days and can result 

in very serious sleep deprivation.  

The presence of extreme wind shear conditions for so many days throughout the year 

argues against the present practice of taking a small number of readings, over a short 

interval of time,  with the turbine off and then on to establish ambient and impact sound 

levels for compliance testing. 

For reference see the links below: 

http://www.cbuilding.org/sites/default/files/WNTAG1213_PublicComment.pdf 

http://www.nrel.gov/docs/fy02osti/32492.pdf 

http://windwisema.org/about/noise/acoustics-and-wind-turbine-noise/ 

http://windwisema.org/wind-turbine-noise-complaint-predictions-made-easy/ 

http://windwisema.org/hoosac-wind-turbine-sound-monitoring/ 

http://windwisema.org/hoosac-wind-sound-level-monitoring/ 

http://windwisema.org/2013/05/25/two-reports-confirm-noise-violations-fairhaven-and-kingston/ 

http://www.bostonglobe.com/metro/2012/05/15/massachusetts-officials-recommend-falmouth-

shut-down-turbines/mCPNKvUoq1IrdPClRygmWN/story.html 

 

http://www.cbuilding.org/sites/default/files/WNTAG1213_PublicComment.pdf
http://www.nrel.gov/docs/fy02osti/32492.pdf
http://windwisema.org/about/noise/acoustics-and-wind-turbine-noise/
http://windwisema.org/wind-turbine-noise-complaint-predictions-made-easy/
http://windwisema.org/hoosac-wind-turbine-sound-monitoring/
http://windwisema.org/hoosac-wind-sound-level-monitoring/
http://windwisema.org/2013/05/25/two-reports-confirm-noise-violations-fairhaven-and-kingston/
http://www.bostonglobe.com/metro/2012/05/15/massachusetts-officials-recommend-falmouth-shut-down-turbines/mCPNKvUoq1IrdPClRygmWN/story.html
http://www.bostonglobe.com/metro/2012/05/15/massachusetts-officials-recommend-falmouth-shut-down-turbines/mCPNKvUoq1IrdPClRygmWN/story.html
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C) Safety 

Comment: 

There are reports of ice throw as far out as 1,400 feet. The current practice of a safety zone of 1.5 

times the maximum height is not adequate. Wind turbines have been sited very near major 

highways where ice throw is a real danger to passing motor traffic. 

D) Construction Impacts 

Comment: 

Standard practice should be applied without exceptions. 

E) Socio-Economic Impacts 

Comment: 

WEFs have a capacity value close to zero. They add cost for nothing in return. In the absence of 

grid scale energy storage, little to no fuel can be saved and little to no carbon can be avoided. 

The benefits accrued to the owners are at the extra expense of the taxpayer and ratepayer. 

Incentives to expand renewable energy need to be redirected to the development of grid scale 

energy storage, without which none of the benefits of WEFs can be justified. 

F) Decommissioning 

Comment: 

Standard practice for power plants should be applied without exceptions. 

G) Review Process Matters 

Comment: 

Retain local authority control. State cannot reverse local denial of permits. 

Question 2 

Should the siting guidance for WEFs differ based on location-specific factors such as 

population density, geographic classifications (i.e., urban/rural/suburban), and land-use 

classifications of the host site and nearby uses? Should the guidance differ based on the 

scale of the WEFs (e.g., MW capacity or height of the turbines) or the number of turbines or total 

capacity of the installation? 
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Comment: 

Guidance should apply to WEFs with one or more megawatt capacity wind turbines. Setbacks 

should be to property lines (not dwellings) and roads. 

Question 3 

What types of stakeholder involvement and community outreach are most helpful in reviewing 

WEF proposals at the local level? Cite or provide examples, if any, of municipalities in 

Massachusetts or elsewhere that employ such practices. 

No Comment: 

Question 4 

Should the Department recommend to municipalities that they address WEFs through specific 

zoning/site plan mechanisms? If so, which ones? 

Comment: 

It is obvious that the current practice of using sound studies to justify permits for wind turbines is 

ineffective, overly complicated, and subject to manipulation resulting in widespread noise 

complaints. New guidelines need to employ separation distances guaranteed to avoid resident 

and property impacts -- to the point where few, if any, complaints are filed. 

Based on the experience in Falmouth, Fairhaven and other jurisdictions with more experience 

with WEF siting, a minimum of 1.25 miles setback should be made mandatory. For more remote 

mountainous areas, where the ambient sound levels can be close to 20 dB(A), a setback of 3 

miles may be required. 

Question 5 

To what extent are siting guidance considerations for WEFs a reflection of the existing WEF 

technology? Are there technological developments for WEFs on the horizon that are likely to 

influence a determination of what constitutes best practices for siting WEFs? 

Comment: 

No. 

Question 6 

How should “successful siting” of WEFs be defined? Provide examples of WEF installations in 

Massachusetts or elsewhere that illustrate “successful siting” practices. What factors made the 

siting successful? What data or other information are available to document the successful siting 

outcomes of such projects? 
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Comment: 

Existing technology should be the only consideration. At the present state of development WEFs 

increase the overall cost of electricity through a process called cost shifting. The cost savings to 

municipalities come at the expense of general rate increases. The extra cost of WEFs is shifted to 

the community at large. 

http://energy.aol.com/2012/03/13/renewable-energy-will-cost-grid-more-mit/ 

http://www.nreca.coop/wp-content/uploads/2013/07/NetMetering_WhitePaper.pdf 

 

Question 7 

How should “unsuccessful siting” of WEFs be defined? Provide examples of WEF installations 

in Massachusetts or elsewhere that illustrate “unsuccessful siting” practices. What factors made 

the siting unsuccessful? What data or other information are available to document the 

unsuccessful siting outcomes of such projects? 

Comment: 

Success should be defined by the absence of widespread complaints. Hull and Gloucester are 

aberrant; reasons for the lack of complaints are unknown and should be investigated. It is very 

likely that these are exceptions to the rule that WEFs have a negative impact on residents living 

too close.  Should the present practices continue, the state should set up a “hot line” or an email 

address to log resident complaints 

Question 8 

What, if any, provisions should the guidance include to address post-construction monitoring and 

compliance measures? 

Comment: 

In the event that the state elects to continue the use of 310 CMR 7.10 to regulate WEF noise 

pollution, sound measuring instrumentation needs to be deployed at potential sites vulnerable to 

noise pollution for at least a year following installation to verify that impact sound levels do not 

exceed the projections of pre-construction acoustical studies. 

http://energy.aol.com/2012/03/13/renewable-energy-will-cost-grid-more-mit/
http://www.nreca.coop/wp-content/uploads/2013/07/NetMetering_WhitePaper.pdf
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Post construction monitoring should be under the direct control of the local board of health. 

Given the height (80 meters) of WEF noise, any sample of a violation needs to be interpreted as 

widespread and incapable of mitigation. The WEF must be ordered to terminate operation.  

Question 9 

Identify any existing regulatory standards, policies, or practices of Massachusetts state agencies 

that may adversely affect appropriate siting outcomes for WEFs. What, if any, changes should be 

made to such standards, policies and practices? 

Comment: 

Funds should be made available to local Board of Health officials to fund independent post 

construction investigations to determine compliance.  Violations should result in removal. 

Question 10 

Identify any aspects of local, regional, state, and federal regulatory reviews for siting of WEFs in 

Massachusetts where current siting provisions are in conflict or the actions of permitting entities 

are at cross purposes. How, if at all, can the guidance help to resolve such conflicts? 

Comment: 

The practice of using preconstruction sound studies to establish compliance with 310 CMR 7.10 

should be discarded in favor of a minimum separation distance guaranteed to ensure compliance. 

Based on the evidence from existing installations, the separation distance should be in excess of 

3 miles. 

310 CMR 7.10 is difficult to apply for WEFs, resulting in inaccurate setback requirements. Pre-

construction sound studies are understating setback distances for safe sound level exposure. The 

MassDEP/DPH Health Impact Study stated that the typical IWT generates 103dB(A) of sound 

power which, at 400 meters the sound pressure level(SPL) of 40 dB(A) is determined to be safe. 

At Falmouth and Fairhaven, the SPL was measured by MassDEP at more than 52dB(A) at 400 

meters or longer. Using the well known principle that doubling the distance reduces SPL by 6 

dB(A), a setback distance of at least 1,600 meters is necessary to comply with the 

MassDEP/PDH best practices recommendations. Wind shear considerations suggest that for 

mountainous regions, like the Berkshires, where the ridges can be 1,000 feet above residential 

areas, wind shear conditions are more severe than along the coast where most of the WEF’s have 
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been installed. This suggests that the separation distance needs to be triple the 1,600 meters that 

is needed to comply along the coast. This comes to about 3 miles.  

To date, official MassDEP sampling procedure has not shown itself able to capture  worst case 

noise instances. MassDEP is using a SLOW meter setting to sample noise, a traditional method 

for testing most types of industrial noise generation. WEFs, on the other hand, are known to 

generate a noise characteristic called Aerodynamic Amplitude Modulation (AAM or AM). This 

is a rhythmic and impulsive, alternating, increase and decrease in noise level, generated at the 

rate of the blade-passing frequency of slightly less than once per second. The SLOW meter 

setting resolves the sound level over a 1-second period and fails to measure the peak values of 

AAM. WEF noise measurements reported from privately-funded studies demonstrate that using 

the FAST meter setting is more successful at measuring AAM. The FAST meter setting resolves 

the sound over a tenth of a second, better capturing the peak values of AAM. Measurements, 

with the FAST meter setting, show values of impact sound to be more than 5 dB(A) higher in 

magnitude. 

Question 11 

Are there issues that should be added to or deleted from the list above? 

No Comment: 

Question 12 

How can the Department and other state agencies involved in WEF-related policies and 

programs best encourage the use of the guidance to achieve the intended benefits? 

Comment: 

Given the population density and topography of Massachusetts, continuing the policy for land-

based WEFs will result is widespread complaints and lawsuits. This has been the experience so 

far in Falmouth, Fairhaven, Kingston, Scituate, and the communities surrounding Hoosac.  

The Cape Cod Commission, after lengthy hearings has rejected a 5-turbine WEF project in 

Bournedale, and has adopted a bylaw with a WEF setback distance of 10-rotor diameters. This 
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condition amounts to a separation distance of  about 3,000 feet for megawatt turbines, and 

effectively eliminates land based WEFs on Cape Cod. While the 10-rotor setback condition may 

work well on Cape Cod and the surrounding coastal area, Hoosac is demonstrating that in the 

mountainous regions of the Berkshires separation distances of tree or more miles are necessary to 

ensure public safety. 

 

Submitted by: Chris Kapsambelis 

CC:  

Kathryn Sedor, DPU Public Hearing Officer 

Andrew Greene, Siting Director 

Enid Kumin 

The Honorable Benjamin Downing, State Senate 

The Honorable Therese Murray, State Senate 

The Honorable Randy Hunt, State Representative 

The Honorable David Vieira, State Representative 
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Addendum 

Extracted data from the University of Massachusetts Amherst Renewable Energy Research 

Laboratory (RERL) website at: 

http://www.ceere.org/rerl/publications/resource_data/Fairhaven/ 

 
 

 

 

 

 

  

 

 

       

      

        Year-Month-
Day Duration 

Year-
Month-Day Duration 

Year-
Month-Day Duration 

Year-
Month-Day Duration 

9/24/1992 2:50 9/24/1992 2:50 9/24/1992 2:50 9/25/1992 4:00 

9/25/1992 4:00 9/25/1992 4:00 9/25/1992 4:00 10/7/1992 3:40 

9/27/1992 2:30 9/27/1992 2:30 9/27/1992 2:30 10/13/1992 3:30 

9/29/1992 1:20 9/29/1992 1:20 10/7/1992 3:40 10/14/1992 3:30 

10/1/1992 0:50 10/2/1992 1:00 10/13/1992 3:30 10/19/1992 3:00 

10/2/1992 1:00 10/4/1992 1:40 10/14/1992 3:30 10/28/1992 3:40 

10/4/1992 1:40 10/7/1992 3:40 10/16/1992 2:20 1/23/1993 3:00 

10/5/1992 0:40 10/13/1992 3:30 10/19/1992 3:00 3/13/1993 4:00 

10/7/1992 3:40 10/14/1992 3:30 10/28/1992 3:40 3/20/1993 3:40 

10/8/1992 0:10 10/16/1992 2:20 11/1/1992 2:00 5/27/1993 3:20 

10/9/1992 0:10 10/18/1992 1:40 11/2/1992 2:40 5/29/1993 3:10 

10/13/1992 3:30 10/19/1992 3:00 11/21/1992 2:10 6/2/1993 3:40 

10/14/1992 3:30 10/28/1992 3:40 11/23/1992 2:50 6/8/1993 3:50 

10/15/1992 0:20 11/1/1992 2:00 11/27/1992 2:10 6/12/1993 3:10 

10/16/1992 2:20 11/2/1992 2:40 11/29/1992 2:40 6/16/1993 3:50 

10/18/1992 1:40 11/4/1992 1:50 12/16/1992 2:10 6/17/1993 3:50 

10/19/1992 3:00 11/5/1992 1:50 12/24/1992 2:20 6/19/1993 3:10 

10/21/1992 0:10 11/21/1992 2:10 1/22/1993 2:30 6/24/1993 3:40 

10/28/1992 3:40 11/23/1992 2:50 1/23/1993 3:00 7/6/1993 3:20 

11/1/1992 2:00 11/27/1992 2:10 1/24/1993 2:00 7/10/1993 3:00 

11/2/1992 2:40 11/29/1992 2:40 2/21/1993 2:30 7/13/1993 3:00 

11/4/1992 1:50 12/2/1992 1:30 3/4/1993 2:30 7/14/1993 3:40 

11/5/1992 1:50 12/16/1992 2:10 3/13/1993 4:00 7/16/1993 3:50 

11/7/1992 0:40 12/19/1992 1:30 3/16/1993 2:20 7/18/1993 4:00 

11/10/1992 0:30 12/23/1992 1:20 3/20/1993 3:40 7/19/1993 3:50 

11/21/1992 2:10 12/24/1992 2:20 3/23/1993 2:00 7/21/1993 3:00 

11/23/1992 2:50 1/22/1993 2:30 4/6/1993 2:40 7/22/1993 4:00 

11/27/1992 2:10 1/23/1993 3:00 4/18/1993 2:30 7/24/1993 3:20 

11/29/1992 2:40 1/24/1993 2:00 4/19/1993 2:30 7/25/1993 3:50 

http://www.ceere.org/rerl/publications/resource_data/Fairhaven/
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Year-Month-
Day Duration 

Year-
Month-Day Duration 

Year-
Month-Day Duration 

Year-
Month-Day Duration 

12/2/1992 1:30 2/21/1993 2:30 5/25/1993 2:20 7/29/1993 3:10 

12/10/1992 0:20 2/27/1993 1:10 5/27/1993 3:20 7/30/1993 3:10 

12/16/1992 2:10 3/4/1993 2:30 5/28/1993 2:40 8/3/1993 4:00 

12/19/1992 1:30 3/8/1993 1:40 5/29/1993 3:10 8/19/1993 3:50 

12/23/1992 1:20 3/13/1993 4:00 6/2/1993 3:40 8/22/1993 4:00 

12/24/1992 2:20 3/16/1993 2:20 6/3/1993 2:40 8/24/1993 3:40 

1/4/1993 0:40 3/20/1993 3:40 6/8/1993 3:50 8/28/1993 3:20 

1/7/1993 0:50 3/23/1993 2:00 6/12/1993 3:10 9/1/1993 3:10 

1/21/1993 0:20 3/27/1993 1:40 6/13/1993 2:50 9/3/1993 3:40 

1/22/1993 2:30 3/31/1993 1:30 6/14/1993 2:40 9/17/1993 3:20 

1/23/1993 3:00 4/6/1993 2:40 6/16/1993 3:50 9/20/1993 3:20 

1/24/1993 2:00 4/8/1993 1:30 6/17/1993 3:50 9/21/1993 3:30 

1/27/1993 0:40 4/15/1993 1:50 6/18/1993 2:20 9/22/1993 3:20 

2/20/1993 0:20 4/16/1993 1:40 6/19/1993 3:10 
  2/21/1993 2:30 4/18/1993 2:30 6/24/1993 3:40 
  2/22/1993 0:50 4/19/1993 2:30 7/6/1993 3:20 
  2/27/1993 1:10 5/3/1993 1:10 7/10/1993 3:00 
  3/3/1993 0:10 5/8/1993 1:10 7/13/1993 3:00 
  3/4/1993 2:30 5/16/1993 1:00 7/14/1993 3:40 
  3/8/1993 1:40 5/24/1993 1:20 7/15/1993 2:30 
  3/13/1993 4:00 5/25/1993 2:20 7/16/1993 3:50 
  3/16/1993 2:20 5/27/1993 3:20 7/18/1993 4:00 
  3/20/1993 3:40 5/28/1993 2:40 7/19/1993 3:50 
  3/22/1993 0:10 5/29/1993 3:10 7/21/1993 3:00 
  3/23/1993 2:00 5/30/1993 1:50 7/22/1993 4:00 
  3/27/1993 1:40 6/2/1993 3:40 7/24/1993 3:20 
  3/31/1993 1:30 6/3/1993 2:40 7/25/1993 3:50 
  4/6/1993 2:40 6/8/1993 3:50 7/29/1993 3:10 
  4/8/1993 1:30 6/9/1993 1:00 7/30/1993 3:10 
  4/9/1993 0:20 6/11/1993 1:30 8/2/1993 2:20 
  4/15/1993 1:50 6/12/1993 3:10 8/3/1993 4:00 
  4/16/1993 1:40 6/13/1993 2:50 8/6/1993 2:00 
  4/18/1993 2:30 6/14/1993 2:40 8/8/1993 2:20 
  4/19/1993 2:30 6/15/1993 1:00 8/15/1993 2:30 
  4/22/1993 0:10 6/16/1993 3:50 8/19/1993 3:50 
  4/24/1993 0:10 6/17/1993 3:50 8/22/1993 4:00 
  5/2/1993 0:10 6/18/1993 2:20 8/24/1993 3:40 
  5/3/1993 1:10 6/19/1993 3:10 8/28/1993 3:20 
  5/8/1993 1:10 6/24/1993 3:40 8/31/1993 2:20 
  5/10/1993 0:10 6/25/1993 1:00 9/1/1993 3:10 
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Year-Month-
Day Duration 

Year-
Month-Day Duration 

Year-
Month-Day Duration 

  5/14/1993 0:10 7/6/1993 3:20 9/3/1993 3:40 
  5/15/1993 0:10 7/10/1993 3:00 9/13/1993 2:10 
  5/16/1993 1:00 7/11/1993 1:40 9/17/1993 3:20 
  5/17/1993 0:20 7/13/1993 3:00 9/18/1993 2:00 
  5/18/1993 0:10 7/14/1993 3:40 9/20/1993 3:20 
  5/19/1993 0:10 7/15/1993 2:30 9/21/1993 3:30 
  5/22/1993 0:50 7/16/1993 3:50 9/22/1993 3:20 
  5/24/1993 1:20 7/18/1993 4:00 

    5/25/1993 2:20 7/19/1993 3:50 
    5/26/1993 0:30 7/21/1993 3:00 
    5/27/1993 3:20 7/22/1993 4:00 
    5/28/1993 2:40 7/24/1993 3:20 
    5/29/1993 3:10 7/25/1993 3:50 
    5/30/1993 1:50 7/27/1993 1:50 
    6/2/1993 3:40 7/28/1993 1:00 
    6/3/1993 2:40 7/29/1993 3:10 
    6/4/1993 0:10 7/30/1993 3:10 
    6/7/1993 0:30 8/2/1993 2:20 
    6/8/1993 3:50 8/3/1993 4:00 
    6/9/1993 1:00 8/6/1993 2:00 
    6/10/1993 0:20 8/8/1993 2:20 
    6/11/1993 1:30 8/14/1993 1:10 
    6/12/1993 3:10 8/15/1993 2:30 
    6/13/1993 2:50 8/19/1993 3:50 
    6/14/1993 2:40 8/22/1993 4:00 
    6/15/1993 1:00 8/24/1993 3:40 
    6/16/1993 3:50 8/25/1993 1:30 
    6/17/1993 3:50 8/28/1993 3:20 
    6/18/1993 2:20 8/29/1993 1:50 
    6/19/1993 3:10 8/31/1993 2:20 
    6/22/1993 0:50 9/1/1993 3:10 
    6/24/1993 3:40 9/2/1993 2:30 
    6/25/1993 1:00 9/3/1993 3:40 
    6/26/1993 0:20 9/7/1993 1:00 
    6/27/1993 0:30 9/8/1993 1:00 
    6/30/1993 0:10 9/13/1993 2:10 
    7/2/1993 0:10 9/17/1993 3:20 
    7/4/1993 0:20 9/18/1993 2:00 
    7/5/1993 1:20 9/20/1993 3:20 
    7/6/1993 3:20 9/21/1993 3:30 
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Year-Month-
Day Duration 

Year-
Month-Day Duration 

    7/11/1993 1:40 9/23/1993 1:20 
    7/13/1993 3:00 

      7/14/1993 3:40 
      7/15/1993 2:30 
      7/16/1993 3:50 
      7/17/1993 0:20 
      7/18/1993 4:00 
      7/19/1993 3:50 
      7/21/1993 3:00 
      7/22/1993 4:00 
      7/23/1993 0:20 
      7/24/1993 3:20 
      7/25/1993 3:50 
      7/26/1993 0:10 
      7/27/1993 1:50 
      7/28/1993 1:00 
      7/29/1993 3:10 
      7/30/1993 3:10 
      8/2/1993 2:20 
      8/3/1993 4:00 
      8/4/1993 0:10 
      8/6/1993 2:00 
      8/8/1993 2:20 
      8/14/1993 1:10 
      8/15/1993 2:30 
      8/17/1993 0:40 
      8/18/1993 0:50 
      8/19/1993 3:50 
      8/22/1993 4:00 
      8/24/1993 3:40 
      8/25/1993 1:30 
      8/26/1993 0:50 
      8/28/1993 3:20 
      8/29/1993 1:50 
      8/31/1993 2:20 
      9/1/1993 3:10 
      9/2/1993 2:30 
      9/3/1993 3:40 
      9/7/1993 1:00 
      9/8/1993 1:00 
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Year-Month-
Day Duration 

      9/12/1993 0:40 
      9/13/1993 2:10 
      9/14/1993 0:40 
      9/16/1993 0:10 
      9/17/1993 3:20 
      9/18/1993 2:00 
      9/19/1993 0:30 
      9/20/1993 3:20 
      9/21/1993 3:30 
      9/22/1993 3:20 
      9/23/1993 1:20 
       

 

 


