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See chapter 4 and appendix 7 for more integrated sun- and shade-harvesting tools
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BIRD:0 

FISH:0
0

AMPHIBIAN:0 

CRUSTACEAN:0
0MAMMAL:0

0 American badger (Taxidea taxus)

California red-legged frog (Rana draytonii)

California freshwater shrimp (Syncaris pacifica)Steelhead trout (Oncorhynchus mykiss)

California clapper rail (Rallus longirostris obsoletus)

PLANT:0
0Marsh sandwort (Arenaria paludicola) MEGAFAUNA:0

0 Tule elk (Cervus canadensis nannodes)

LOCATED IN THE TOMALES-DRAKE BAYS SUBWATERSHED WITHIN THE CALIFORNIA WATERSHED
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     differences between the 2 locations' climatological conditions, Petaluma's actual pan-evaporation rates will vary from those given.
d. The nearest weather station to Petaluma with available pan-evaporation data is Duttons Landing near Napa County Airport. Due to

     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.

8. City of Petaluma 2010 Urban Water Management Plan, cityofpetaluma.net/wrcd/pdf/2010_uwmp_final.pdf, accessed 4/16/2014
9. Groundwater Levels for California, nwis.waterdata.usgs.gov/ca/nwis/gwlevels, accessed 4/17/2014

12. Bird, crustacean, fish, mammal, & megafauna species selected by Brock Dolman of OAEC's WATER Institute, via email, 4/16/2014

4. Almanac: Historical Information, www.myforecast.com/bin/climate.m?city=12061, accessed 4/16/2014
3. RWHDB Vol 1, or Mar 21 = 90–latitude, Jun 21 = 90–(latitude–23.44), Sep 21 = 90–latitude, Dec 21 = 90–(latitude+23.44)

10. 4.8 Hydrology and Water Quality, cityofpetaluma.net/cdd/pdf/ewpeir/4.8_hydrology-water-quality.pdf, accessed 4/17/2014
11. California Energy Commission Final Staff Report on California's Water-Energy Relationship, 2005, www.energy.ca.gov, 

6. Steve Anderson, Forecaster, National Weather Service, San Francisco Bay Area office, via phone 4/16/2014

     accessed 4/17/2014

     Basin. In 2010, the City received 1,007 acre-feet from this basin (ref. 8).

     estimated to be around 40,000 acre-feet by the Department of Water Resources in June 1982 (ref. 10). The City of Petaluma
     uses groundwater only as emergency supply. In 2006 no groundwater was pumped for the City from the Petaluma Valley 2-1 

j. This 2005 statistic includes energy consumption for supply & treatment, ag use, end-users & wastewater.                                                                                                                                                        

        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)).

PETALUMA 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.

7. Census.gov, accessed 4/16/2014

     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 

5. California Monthly Average Pan Evaporation, www.wrcc.dri.edu/htmlfiles/westevap.final.html#CALIFORNIA, accessed 4/16/2014

e. Calculated in situ w/ average rainfall, area, & population
f. City proper
g. The report cited in ref. 8 states, "The gpcd values for 2009 and 2010 likely impacted by the Temporary Impairment, rate

2. Rainwater Harvesting for Drylands & Beyond, Vol 1, or esrl.noaa.gov/gmd/grad/solcalc, accessed 4/16/2014

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

h. Well ID # USGS 381603122391101 005N007W20B002M, Latitude 38°16'03", Longitude 122°39'11". This is the only well found
     in Petaluma with historical data. It is located on N McDowell Blvd near Corona Rd.

     increases, hydrologic factors, poor economy, and other elements." The 5-year running gpcd for 2010 was 137 (ref. 10).

i. The total annual natural recharge volume (and corresponding safe yield) for the northern Petaluma groundwater basin was 

PETALUMA PLACE-ASSESSMENT REFERENCES
1. Petaluma Fire Station (#04826), wrcc.dri.edu, accessed 4/16/2014

        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.      


