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See chapter 4 and appendix 7 for more integrated sun- and shade-harvesting tools
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d. Peak gust on May 9, 1952. Highest one-minute average wind speed = 70 mph, May 9, 1952.
e. Period of record: 1930–1996

     www.dynsystem.com/NetSTORM/docs/NWS34EvapTables.pdf, accessed 2/23/2014

     water-supply, accessed 2/23/2014

     practice of injecting recharge water into the acquifer. This was done at this well in 1975, 1977, 1978, 1979, and 1981 (ref. 10).

m. Calculated as follows: 14,813,170 kWh used to pump & treat Lubbock's delivered water in 2012 (ref. 12) ÷ 15,646 kWh/ 
     household (137,412,000,000 kWh used by residential sector in TX in 2012 (ref. 13) ÷ 8,782,598 household in TX 2008-2012 
     (ref. 8) = equivalent electricity usage of 947 average TX households

     equator-facing horizon at solar noon on the given date. In the northern hemisphere, the equator-facing horizon is to the south.
     In the southern hemisphere, the equator-facing horizon is to the north.

10. USGS National Water Information System, maps.waterdata.usgs.gov/mapper/nwisquery.html, accessed 2/24/2014
11. Ogallala Aquifer, www.hpwd.com/aquifers/ogallala-aquifer, accessed 2/24/2014

     and from seeps & springs located primarily along the eastern escarpment. Some of these still flow today; however, most seeps &

12. Matt Kerley, Water System Supervisor, City of Lubbock, via phone, 2/27/2014 

n. Black-footed ferret's habitat is destroyed by oil & natural-gas exploration (watergy connection)    

2. Lubbock TX All Time Records, www.srh.noaa.gov/lub/?n=climate-klbb-records-alltime, accessed 2/23/2014

4. RWHDB Vol 1, or Mar 21 = 90–latitude, Jun 21 = 90–(latitude–23.44), Sep 21 = 90–latitude, Dec 21 = 90–(latitude+23.44)
5. Climatic Wind Data for the United States, www.ncdc.noaa.gov/sites/default/files/attachments/wind1996.pdf, accessed 2/23/2014
6. NOAA Technical Rpt NWS 34 Mean Monthly, Seasonal, & Annual Pan Evaporation for the United States, Farnsworth & Thompson,

8. Census.gov, accessed 2/23/2014

     groundwater extraction exceeds natural recharge (note l, ref. 11), the depth to groundwater has decreased presumably due to 

        Drylands and Beyond (RWHDB), Volume 1, 2nd Edition 

     sun's deviation, in degrees, east/west of due south at those times (–/+ 3 hours from solar noon) on December 21.

b. The solar-noon winter-solstice shadow ratio is the object's height : length of object's shadow cast on December 21 at noon (the longest 
     noontime shadow of the year). The ratio is 1 : x, where x = 1 ÷ tangent (90 - (latitude + 23.44)).

LUBBOCK PLACE-ASSESSMENT NOTES

     Solar noon is the time on any day when the sun's azimuth is 0º. The 9 am & 3 pm winter-solstice azimuth indicates the

a. The solar-noon altitude angle (a.k.a., solar-noon elevation angle) refers to the number of degrees the sun is located above the

⚐2. For more SUN information, see chapters 2 & 4 and appendices 5 & 7

⚐3. For more WIND information, see chapters 2 & 4 and appendices 5 & 9

c. Azimuth is the angle formed between a reference direction (here, due south) to the point on the horizon directly below a given object.

9. Strategic Water Supply Plan, Feb. 2013, www.mylubbock.us/departmental-websites/departments/water-department/strategic-

f. An evaporation pan holds water whose depth is measured daily as water evaporates. These data allow us to determine
     evaporation rates at a given location. Compare average rainfall (water gain) to potential water loss via evaporation by looking up 
     pan-evaporation rates for your area. According to one definition, if pan-evaporation rates exceed rainfall rates, you are in a 
     dryland environment. Another definition states that drylands are "land areas where the mean annual precipitation is less 

7. Michelle Breckner, Service Climatologist, Western Regional Climate Center, via email 2/27/2014

h. Calculated in situ w/ average rainfall, area, & population
i. City proper
j. Gallons per capita per day for 2011, Lubbock's driest year on record (ref. 2)

3. Rainwater Harvesting for Drylands & Beyond, Vol 1, or esrl.noaa.gov/gmd/grad/solcalc, accessed 2/23/2014

     springs have ceased to flow due primarily to lowering of the water table as discharge has exceeded natural recharge" (ref. 11).

CREDITS: Brad Lancaster, Resource concept  |  Megan Hartman, Resource creation, research

k. Well ID #TX001 333534101535201 SP-23-25-304, located at Latitude 33°35'34", Longitude 101°53'52". Despite the fact that

g. Lubbock 6 NNE weather station (#415408)

l. "Before the development of irrigation, discharge from the aquifer occurred from both saline & fresh water like basins, from streams,

LUBBOCK PLACE-ASSESSMENT REFERENCES
1. Lubbock 9 N weather station (#415410), wrcc.dri.edu, accessed 2/22/2014

        to a positive impact on these species and their habitats and ecosystems, on which our quality of life also depends.

⚐1. For more CLIMATE information, see the introduction, chapters 1, 2, & 4, and appendix 5 of Rainwater Harvesting for

⚐4. For more WATER information, see the introduction, chapters 1–4, and appendices 1–5

⚐6. For more TOTEM SPECIES information: the ethics, principles, and strategies throughout RWHDB help us shift from a negative

FOR MORE INFORMATION & HOW TO APPLY IT

⚐5. For more WATERGY information, see chapters 2 & 4 and appendix 9

     than two thirds of potential evapotranspiration (potential evaporation from soil plus transpiration by plants), excluding polar 
     regions and some high mountain areas which meet this criterion but have completely different ecological characteristics"
     (Greenfacts.org). The higher the ratio of potential evaporation to rainfall, the more important evaporation-reducing strategies
     such as mulch, windbreaks, shading, and covered water storage become.      



15. Lubbock County Annotated List of Rare Species, www.tpwd.state.tx.us, accessed 2/26/2014
14. Species by County Report, Lubbock County, Texas, ecos.fws.gov, accessed 2/24/2014

13. Electricity Browser, Report 5.4 Retail Sales of Electricity to Ultimate Customers by End-Use Sector, by State, 
      www.eia.gov/electricity/data/browser/, accessed 2/27/2014


