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* Project Drawdown highlighted the energy required to distribute drinking * This study calculated (1) the water usage on campus, using student
water to customers and noted that system operational improvements. population numbers, (2) the amount of stormwater available to be captured,

 Locally harvested rainwater and air-conditioning condensate, by replacing and (3) the amount of condensate to be captured.
non-potable use water from a distant treatment plant, may reduce the * This study then compared the energy cost in terms of fueling these systems
energy required for treating and pumping water. using natural gas.

* This feasibility study assesses the potential of water capture and reuse at * A HVAC condensate calculator was used along with approximal data on the
Penn State Harrisburg, based on potential end uses of the harvested water values. Carbon values were averaged as emissions vary based on region’s
and needed levels of treatment. power-generation specifics.

 The feasibility analysis addressed the question of whether water capture Pounds of CO2 Em‘t;fefittzc?;”erate a Kilowatt of
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used on campus when compared to pumping potable water several miles
for non-potable and potable uses.
 Economically, this may not currently be feasible.
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treatment is not needed. Condensate harvesting, in contrast, may have a
negative carbon cost of an estimated 9,400 Ibs. of carbon dioxide ‘ Figure 3: Energy Produced Using Rainwater or Condensate Harvesting. {Lancaster, 2011)
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harvesting on campus. Rainwater harvesting, however, should be explored il - - N S E—
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Urinal (Male) 2.5 3 2713 20,347.50
Lavatory Faucet 30 1.5 4 9735 58,410
Showers 160 8 gal per 2min 1 507.7 4,061.60
Total 116,524.7 gallons per day

O bJ eCt|Ve . Tables 1 & 2: Water on Campus (Reference: https://nature.berkeley.edu/classes/es196/projects/2004final/buckley.pdf)
. . . . Results
* This study will analyze the feasibility of rainwater and condensate

harvesting on campus by addressing whether water capture and reuse ) Smcle 'r(';'{%at'on was not nfeeded, the anlal\éss'; 'gggUd”l‘lg the po;alc;le USZS
using a conventional harvesting system (Figure 1) can reduce carbon resulted in an estimate of approximately ’ 5allons heeded per day.

emissions on campus when compared to pumping potable water several e The amount of runoff was estimated as 21,000,000 gallqns per day (1-year
miles for non-potable & potable campus uses (Figure 2) storm). Storms occur on average every 3 days, resulting in 7,000,000 gallons

available per day to empty the tank between storms, well more than
needed for both non-potable and potable uses.
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Figure 1. Rainwater harvesting system. Figure 2. Distance from Highspire Drinking Water Treatment Plant to Penn

www.kadvacorp.com/wp-content/uploads/2016 State Harrisburg. This is a distance of less than 12 miles. (Google Earth®)
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Figure 4: Total Stormwater on Penn State Harrisburg’s Campus (Reference: http://www.thecenterforrainwaterharvesting.org/)

* For condensate harvesting, 23 gallons per day were calculated based on the

Slgmflcance summer months in which condensate is produced.
* To reduce the environmental footprint of the campus through the  Condensate harvesting was not energy beneficial: The pounds of CO,
practice of capture and reuse of water emitted from condensate harvesting was 9,400 Ibs. Rainwater harvesting
* To spread the awareness of potential of water reuse regionally, using saved 9,300 pounds of CO,, assuming that no treatment of the rainwater is
the campus as a case study needed prior to use.

* Rainwater treatment to meet drinking water standards will result in CO,
emissions that are slightly less than getting treated water from a regional
utility (pumping costs saved, but not treatment costs).

Conclusions

* The campus’ established water-distribution infrastructure and currently-
sufficient rainfall to preclude a need for a water source for irrigation

reduces the potential benefit of modifying the campus to capture
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