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why rainwater?
•may be the only option
• reduce the use of source supplies
•better quality
•may be cheaper than drilling a well
•plants like it better
• self/back-up supply
•builds resilience 
•may be required
• it’s fun!



“While it is often a component of 
municipal water conservation 
programs, rainwater harvesting 
was not recommended as a water 
management strategy to meet 
needs since, like brush control, 
the volume of water may not be 
available during drought 
conditions.”



Firm Yield

• 2022 State Water Plan definition:
• “Maximum water volume a 

reservoir can provide each year 
under a repeat of the drought of 
record using anticipated 
sedimentation rates and assuming 
that all senior water rights will be 
totally utilized and all applicable 
permit conditions met.”

• Generalized definition:
• Maximum volume of water a 

source can reliably provide under 
a repeat of the drought of record



analogous (but different [but the same {but better}])



why firm yield?
• “100%” reliable
• avoid tank anxiety
• the cost of a firm system may minimize 

“overall cost”
• increase site, local, and regional resilience
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3.1 million gallons used!



Austin

Vt = 3,300 gallons
U = 10*2.76 gpd



Austin

Vt = 3,300 gallons
U = 20*2.76 gpd

7,340 gallon tank 
for firm yield 

at 20*2.76 gpcd
(0 dry days)

60 dry days



different droughts for different spouts!



different droughts for different spouts!



different droughts for different spouts!







-    500,000-gallon tank
- 2,200 gpd
- 1m-gallon tank
- 2,600 gpd



reliable 
rainwater
harvesting

Briones and Mace (2025)



conclusions
• It’s ‘easy’ to achieve a firm yield for rainwater 

harvesting in most of Texas
• there’s a larger swath of the state that could employ 

reliable rainwater harvesting than understood
• the drought of record for a rainwater system depends 

on the rainwater system in addition to rainfall
• high reliability (<100%) may mean frequent water 

hauling



https://bit.ly/RAINFAL

https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fbit.ly%2FRAINFAL&data=05%7C02%7Crobertmace%40txstate.edu%7C68a001fe231842a80bb508de6fcbcadc%7Cb19c134a14c94d4caf65c420f94c8cbb%7C0%7C0%7C639071118227392470%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C4000%7C%7C%7C&sdata=jM%2BrwybLsnxBy%2B3a2SqJS%2BvYdAY97dhWsepchpF8biM%3D&reserved=0


questions?
Robert E. Mace, Ph.D., P.G.

The Meadows Center for Water & the Environment
Department of Geography and Environmental Studies

Texas State University
robertmace@txstate.edu

(512)245-6021
@MaceatMeadows

25



Rainwater as a New Supply: 
What’s the Potential?



Sky to Supply: Texas’ First Rainwater Public Water System

Blake Murden 

Shield Land Stewardship Group

March 4, 2026

Central Texas Water Conservation Symposium 



Presentation Outline

• Where the project is located

• Why we decided to build a rainwater harvest public water system

• What was required to build and now operate this system

• How does the system function

• Water conservation features and practices

• Outcomes 
 





Shield Ranch Foundation's

Camp El Ranchito



100% Off Grid – “power from the sun, water from the clouds” 

The Campsite at Shield Ranch

• Why rainwater?

- 3.5 miles from municipal water source

- groundwater unreliable

• Why a public water system?

- serves at least 25 people at least 60 days out of the year



Public Water System Permitting Process for The Campsite

Regulated by Texas Commission on Environmental Quality (TCEQ)

TCEQ receives 

permit request

TCEQ issues 

conditional permit 

for construction

January 2020 April 2020

TCEQ receives 

updates system plans

July 2020

TCEQ approves 

construction plans

September 2020

Campsite 

construction is 

complete

September 2022

TCEQ grants 

condition permit to 

operate & requires 

corrosivity study 

August 2023

TCEQ approves 

corrosivity study & 

requires system 

changes  

May 2024

TCEQ approves & 

designates facility as 

an active public 

water system 

February 2025



Rainwater Harvest Public Water System

Collection – Storage – Treatment - Distribution



Rainwater Collection
• 7,340 sq. ft. roof area

• 1” rain = 4,575 gallons



Rainwater Storage
• Two 30,500-gallon tanks and two 3,400 tanks

• 67,800 gallons total





Treatment

• pH balancing

• Sediment filtration

• Pathogen filtration

• Chlorination



Distribution



Water Conservation

Metered-faucets Recycled flush waterRecycled test water



Evaporative

 Waterless

Toilets

No water, electricity, 

or sewer connection needed

Uses wind and sun

 (solar radiation and air flow)

Liquids evaporate and 

solids desiccate

Not a composting toilet

4 outhouses - 10 units

1st EWTs to be 

approved by TCEQ 



Drought-Tolerant Native Plants



Education and Awareness

Water Conservation



12.4 gallons per camper per day

In comparison, the average Texan uses 
87 gallons per day 

(Water Conservation Advisory Council, 2024)
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Walker, J., Lopez, C.W., Powell, N., Murden, S.B., Mitchell, M. (In Press).  Supplied by the sky: 

    the first rainwater-sourced public water system in Texas, USA. Texas Water Journal.



The Campsite at Shield Ranch
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