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See chapter 4 and appendix 7 for more integrated sun- and shade-harvesting tools
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     of under 200 in a “normal” water usage year (ref. 9).

d. The prevailing wind direction was interpreted from the wind roses as the cumulative, not absolute, prevailing wind direction (e.g.,
      in December the absolute prevailing wind direction was due N, but the cumulative effect of SWbW & SWbS was greater.

     in depth to groundwater. One such well with a long period of record (well ID #TX001 352217101325103 DA-06-44-203) shows
     increase in depth to groundwater. However, data from city well fields north of the Pantex plant showed an even greater increase 

     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.

     21,035,459 kWh were used to pump & treat water. 21,035,459 kWh for water ÷ 107,834,594 kWh total = 20% of total (ref. 

h. This gpcd was from 2011, the driest year on record in Amarillo. The consumption for all fresh water uses in 2011 was 264 gpcd. 

k. In fiscal year 2013 (10/1/2012 to 9/30/2013) the City of Amarillo used 107,834,594 kWh for municipal purposes. Of that energy,

9. State of the Water System, water.amarillo.gov/pdf/2012_State_of_the_Water_System.pdf, accessed 3/4/2014

5. Amarillo Wind Rose, www.srh.noaa.gov/ama/?n=amarillowindroseinformation, accessed 3/5/2014
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)

2. Amarillo Climate Notes, www.srh.noaa.gov/ama/?n=rec_norm_ama, accessed 3/5/2014

6. NOAA Technical Report NWS 34: Mean Monthly, Seasonal, and Annual Pan Evaporation for the United States, 

7. Kyle Brehe, User Services Climatologist, SRCC, via phone 2/24/2014

     a reading of 402' to groundwater in 1954, and 545' to groundwater in 2011. Other wells in this area show similar data.

        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)).

AMARILLO'S 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.

8. Census.gov, accessed 3/4/2014

e. 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 

     www.nws.noaa.gov/oh/hdsc/PMP_related_studies/TR34.pdf, accessed 3/5/2014

f. Calculated in situ w/ average rainfall, area, & population
g. City proper

i. Well ID #TX001 350906101544111 UY-06-49-911, located at 35°09'06", -101°54'41". This well was selected due to its longest

3. Rainwater Harvesting for Drylands & Beyond, Vol 1, or esrl.noaa.gov/gmd/grad/solcalc, accessed 3/5/2014

l. Black-footed ferret's habitat is destroyed by oil & natural-gas exploration (watergy connection)    
CREDITS: Brad Lancaster, Resource concept  |  Megan Hartman, Resource creation, research

j. The Ogallala Aquifer is the major drinking water resource for this part of the Texas High Plains region. The highest volume use, 
     however, is for irrigation. [...T]he City of Amarillo’s water well field [is] located just north of the Pantex Plant northern 

     apparent period of record among the wells featured on the USGS site within Amarillo city limits. Not all city wells showed an 

     The water well field and irrigation in the region also locally controls the level of the Ogallala; the water table shows a higher rate

AMARILLO'S PLACE-ASSESSMENT REFERENCES
1. Amarillo WB Airport station (#410211), wrcc.dri.edu, accessed 3/5/2014

     Subtracting out-of-town industries & City of Canyon results in an in-town usage of … 230 gpcd, compared to an in-town gpcd 

     have been dropping for the Ogallala, as irrigation for agricultural purposes has expanded, outpacing natural recharge…(ref. 11). 
     of decline in the northern monitoring wells at Pantex, than for those located at the southern boundary. Regionally, water levels

        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.      



12. Sonja Gross, Community Relations Coordinator, City of Amarillo, via email 3/5/2014
13. Species by County Report, Potter & Randall Counties, Texas, ecos.fws.gov, accessed 3/4/2014
14. Potter & Randall Counties Annotated Lists of Rare Species, www.tpwd.state.tx.us, accessed 3/4/2014

10. USGS National Water Information System, maps.waterdata.usgs.gov/mapper/nwisquery.html, accessed 3/4/2014
11. EPA Pantex Plant Report, 2014, www.epa.gov/region6/6sf/pdffiles/pantex-tx.pdf, accessed 3/4/2014


