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Presenter
Presentation Notes
Local Government Code Section 580.004  requires the Texas Water Development Board to make available rainwater harvesting training to the permitting staff of certain cities and counties on a quarterly basis.

http://www.statutes.legis.state.tx.us/Docs/LG/htm/LG.580.htm#580.004
http://www.twdb.texas.gov/innovativewater/rainwater/training/index.asp


What is rainwater harvesting?

Rainwater harvesting is defined as 
the capture and storage of rainwater for 
subsequent use

(34 Texas Administrative Code Section 3.318(a)(5))

Presenter
Presentation Notes
Although there are several definitions of rainwater harvesting, Texas Administrative Code Title 34 defines it as the capture and storage of rainwater for subsequent use.

https://texreg.sos.state.tx.us/public/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=34&pt=1&ch=3&rl=318


Brief history of rainwater harvesting

→Evidence of rainwater collection systems in Jordan 
dates back to at least 3000 BC.

→Ruins of cisterns built as early as 2000 BC are still 
standing in Israel.

→In Texas, Mescalero Apaches used natural 
rainwater catchment systems near El Paso nearly 
10,000 years ago to collect rainwater.

References:
The Brethren of Cisterns by Robert Bryce
The Texas Manual on Rainwater Harvesting (TWDB, 2005)

Presenter
Presentation Notes
Harvesting rainwater is not new. It has been around for ages and was practiced in different parts of the world thousands of years ago. Nevertheless, it is now enjoying a revival because of the inherent quality of rainwater, an interest in reducing the consumption of treated water, and sometimes because it may be the only available source of water.



→Rainwater is of superior quality.

 zero hardness, sodium-free, and nearly 
neutral pH

→Rainwater harvesting is a water conservation 
practice.

→Rainwater harvesting can reduce stormwater
runoff.

Why harvest rainwater?

Presenter
Presentation Notes
There are a number of advantages to harvesting and using rainwater. First, because of its inherent superior qualities (zero hardness, sodium-free, and near-neutral pH) it does not require expensive treatment. Second, because the point of use is usually located close to the point of collection an extensive distribution system is not needed.In a broader perspective, rainwater harvesting can be beneficial to the environment because using rainwater reduces the demand on surface water and groundwater which are already under stress in several areas of the state. Moreover, rainwater harvesting can reduce the volume of stormwater flow, thereby reducing erosion and decreasing the load on storm sewers. Decreasing the volume of stormwater also helps keep potential pollutants such as pesticides, fertilizers, and petroleum products out of rivers and groundwater.



→Applicable laws

→Supply and demand

→Capital costs and maintenance

Important considerations

Presenter
Presentation Notes
Rainwater harvesting also has some challenges. Typically, capital costs for rainwater harvesting systems tend to be higher than for connecting to conventional public water supply systems largely because of the cost of the storage units. These storage units can take up space around the building or if placed below the surface need to be planned for ahead of time. Placing storage units underground also adds to the cost of a system.Rainwater harvesting systems need regular maintenance. This may include purging the first-flush diverter; cleaning the roof, gutters and tanks regularly; maintaining the pumps; and changing the filters. Some owners may not want or be able to take on this additional responsibility.Most importantly, because rainwater harvesting systems are inherently dependent on rainfall to provide a steady supply of water, periods of extended dry spells or droughts will necessitate making arrangements for backup supply options.



Rainwater harvesting laws

Click links contained within to open webpages from the
Texas Administrative Code, 
Texas Constitution, or
Texas Statutes.
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Presentation Notes
Legislation passed in 2011, and amended in 2013, requires the TWDB to provide rainwater harvesting to members of permitting staff of certain municipalities and counties. These municipalities and counties include: all counties and municipalities located wholly or partly within a priority groundwater management area; and counties and municipalities with a population of more than 10,000.  All other permitting staff whose work includes rainwater harvesting systems are encouraged to take the training. TWDB is required to offer the training quarterly, by seminars, videotape, or functionally similar and widely available media, and at no cost. Permitting staff are required to take the training at least once every five years.

http://texreg.sos.state.tx.us/public/readtac$ext.viewtac
http://www.statutes.legis.state.tx.us/
http://www.statutes.legis.state.tx.us/


The Texas Water Development Board (TWDB) shall 
provide training to appropriate municipal and 
county permitting staff.
Required once per five years if
within a Priority Groundwater Management Area; 

or
population greater than 10,000; and 
work relates directly to permits involving rainwater 

harvesting 

Training for permitting staff

(Texas Local Government Code Section 580.004 )
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Presentation Notes
Legislation passed in 2011, and amended in 2013, requires the TWDB to provide rainwater harvesting to members of permitting staff of certain municipalities and counties. These municipalities and counties include: all counties and municipalities located wholly or partly within a priority groundwater management area; and counties and municipalities with a population of more than 10,000.  All other permitting staff whose work includes rainwater harvesting systems are encouraged to take the training. TWDB is required to offer the training quarterly, by seminars, videotape, or functionally similar and widely available media, and at no cost. Permitting staff are required to take the training at least once every five years.

http://www.statutes.legis.state.tx.us/Docs/LG/htm/LG.580.htm#580.004


www.tceq.texas.gov

Priority Groundwater Management Areas
Texas Commission on Environmental Quality
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Presentation Notes
Legislation passed in 2011, and amended in 2013, requires the TWDB to provide rainwater harvesting to members of permitting staff of certain municipalities and counties. These municipalities and counties include: all counties and municipalities located wholly or partly within a priority groundwater management area; and counties and municipalities with a population of more than 10,000.  All other permitting staff whose work includes rainwater harvesting systems are encouraged to take the training. TWDB is required to offer the training quarterly, by seminars, videotape, or functionally similar and widely available media, and at no cost. Permitting staff are required to take the training at least once every five years.

https://www.tceq.texas.gov/groundwater/pgma.html


municipalities and counties are encouraged to 
promote rainwater harvesting at residential, 
commercial, and industrial facilities

may not deny a building permit solely because 
the facility will implement rainwater harvesting

 school districts are encouraged to implement 
rainwater harvesting at facilities of the district

Statewide support

(Texas Local Government Code Section 580.004)

Presenter
Presentation Notes
Legislation passed in 2011, and amended in 2013, requires the TWDB to provide rainwater harvesting to members of permitting staff of certain municipalities and counties. These municipalities and counties include: all counties and municipalities located wholly or partly within a priority groundwater management area; and counties and municipalities with a population of more than 10,000.  All other permitting staff whose work includes rainwater harvesting systems are encouraged to take the training. TWDB is required to offer the training quarterly, by seminars, videotape, or functionally similar and widely available media, and at no cost. Permitting staff are required to take the training at least once every five years.

http://www.statutes.legis.state.tx.us/Docs/LG/htm/LG.580.htm#580.004


 a property owners’ association may not prohibit 
installation but can reasonably regulate color, 
placement, and related details

 new state buildings must incorporate rainwater 
harvesting if
 roof area is at least 50,000 square feet; and
 is located in an area of this state with average annual 

rainfall of at least 20 inches

Statewide support

(Texas Government Code Section 447.004)
(Texas Property Code Section 202.007)
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Legislation passed in 2011, and amended in 2013, requires the TWDB to provide rainwater harvesting to members of permitting staff of certain municipalities and counties. These municipalities and counties include: all counties and municipalities located wholly or partly within a priority groundwater management area; and counties and municipalities with a population of more than 10,000.  All other permitting staff whose work includes rainwater harvesting systems are encouraged to take the training. TWDB is required to offer the training quarterly, by seminars, videotape, or functionally similar and widely available media, and at no cost. Permitting staff are required to take the training at least once every five years.

http://www.statutes.legis.state.tx.us/Docs/GV/htm/GV.447.htm#447.004
http://www.statutes.legis.state.tx.us/Docs/PR/htm/PR.202.htm#202.007


Average annual rainfall 
in inches
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Legislation passed in 2011, and amended in 2013, requires the TWDB to provide rainwater harvesting to members of permitting staff of certain municipalities and counties. These municipalities and counties include: all counties and municipalities located wholly or partly within a priority groundwater management area; and counties and municipalities with a population of more than 10,000.  All other permitting staff whose work includes rainwater harvesting systems are encouraged to take the training. TWDB is required to offer the training quarterly, by seminars, videotape, or functionally similar and widely available media, and at no cost. Permitting staff are required to take the training at least once every five years.



 recommended standards relating to the domestic 
use of harvested rainwater by the TCEQ

must include cross-connection safeguards if 
connected to a public water supply
 backflow prevention assembly or an air gap

Health and safety standards

(Texas Health and Safety Code Section 341.042)

(30 Texas Administrative Code Section 290.44)
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Legislation passed in 2011, and amended in 2013, requires the TWDB to provide rainwater harvesting to members of permitting staff of certain municipalities and counties. These municipalities and counties include: all counties and municipalities located wholly or partly within a priority groundwater management area; and counties and municipalities with a population of more than 10,000.  All other permitting staff whose work includes rainwater harvesting systems are encouraged to take the training. TWDB is required to offer the training quarterly, by seminars, videotape, or functionally similar and widely available media, and at no cost. Permitting staff are required to take the training at least once every five years.

http://www.statutes.legis.state.tx.us/Docs/HS/htm/HS.341.htm#341.042
https://texreg.sos.state.tx.us/public/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=30&pt=1&ch=290&rl=44


Health and safety standards

Backflow prevention device, McMahan residence, Dallas, Texas.

Presenter
Presentation Notes
Legislation passed in 2011, and amended in 2013, requires the TWDB to provide rainwater harvesting to members of permitting staff of certain municipalities and counties. These municipalities and counties include: all counties and municipalities located wholly or partly within a priority groundwater management area; and counties and municipalities with a population of more than 10,000.  All other permitting staff whose work includes rainwater harvesting systems are encouraged to take the training. TWDB is required to offer the training quarterly, by seminars, videotape, or functionally similar and widely available media, and at no cost. Permitting staff are required to take the training at least once every five years.



 homeowner connected to a public water supply 
must give written notice prior to installation 

 installation of a system for potable use must be by 
a licensed master plumber or journeyman 
plumber who holds an endorsement issued by the 
Texas State Board of Plumbing Examiners as a 
water supply protection specialist

Health and safety standards

(Texas Health and Safety Code Section 341.042)
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Legislation passed in 2011, and amended in 2013, requires the TWDB to provide rainwater harvesting to members of permitting staff of certain municipalities and counties. These municipalities and counties include: all counties and municipalities located wholly or partly within a priority groundwater management area; and counties and municipalities with a population of more than 10,000.  All other permitting staff whose work includes rainwater harvesting systems are encouraged to take the training. TWDB is required to offer the training quarterly, by seminars, videotape, or functionally similar and widely available media, and at no cost. Permitting staff are required to take the training at least once every five years.

http://www.statutes.legis.state.tx.us/Docs/HS/htm/HS.341.htm#341.042


 a local taxing unit may grant an exemption or 
other relief from ad valorem taxes on property on 
which a water conservation initiative has been 
implemented

 equipment, services, or supplies when used solely 
for rainwater harvesting are exempt from sales & 
use tax 

Financial incentives

(Texas Constitution, Article 8)
(Tax Code §§151.314, 151.315, and 151.355)

(34 Texas Administrative Code §3.318)
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30 Texas Administrative Code requires backflow prevention devices to be installed at connections to public water supply systems where an actual or potential contamination hazard exists. It also specifies the type of prevention device to be installed and instances where it may not be required.If a person intends to connect a rainwater harvesting system to a public water supply system and use the water for potable purpose, the person must give written notice of that intention to the municipality or the owner or operator of the public water supply system. Also, rainwater harvesting systems that are used for indoor potable purposes and which are connected to a public water supply system are required to be installed and maintained  by a master plumber or journeyman plumber licensed by the Texas State Board of Plumbing Examiners and who holds an	endorsement issued by the Texas State Board of Plumbing Examiners as a Water Supply Protection Specialist.This rule is currently in the process of being amended.

http://www.statutes.legis.state.tx.us/Docs/CN/htm/CN.8.htm#8.1-m
http://www.statutes.legis.state.tx.us/Docs/TX/htm/TX.151.htm#151.314
http://www.statutes.legis.state.tx.us/Docs/TX/htm/TX.151.htm#151.315
http://www.statutes.legis.state.tx.us/Docs/TX/htm/TX.151.htm#151.355
https://texreg.sos.state.tx.us/public/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=34&pt=1&ch=3&rl=318


→Applicable laws

→Supply and demand

→Capital costs and maintenance

Important considerations
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Presentation Notes
Rainwater harvesting also has some challenges. Typically, capital costs for rainwater harvesting systems tend to be higher than for connecting to conventional public water supply systems largely because of the cost of the storage units. These storage units can take up space around the building or if placed below the surface need to be planned for ahead of time. Placing storage units underground also adds to the cost of a system.Rainwater harvesting systems need regular maintenance. This may include purging the first-flush diverter; cleaning the roof, gutters and tanks regularly; maintaining the pumps; and changing the filters. Some owners may not want or be able to take on this additional responsibility.Most importantly, because rainwater harvesting systems are inherently dependent on rainfall to provide a steady supply of water, periods of extended dry spells or droughts will necessitate making arrangements for backup supply options.



Demand
How will you use the water?
Potable vs. nonpotable
sole source or auxillary?

How much water will you need?

Supply and demand
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Presentation Notes
30 Texas Administrative Code requires backflow prevention devices to be installed at connections to public water supply systems where an actual or potential contamination hazard exists. It also specifies the type of prevention device to be installed and instances where it may not be required.If a person intends to connect a rainwater harvesting system to a public water supply system and use the water for potable purpose, the person must give written notice of that intention to the municipality or the owner or operator of the public water supply system. Also, rainwater harvesting systems that are used for indoor potable purposes and which are connected to a public water supply system are required to be installed and maintained  by a master plumber or journeyman plumber licensed by the Texas State Board of Plumbing Examiners and who holds an	endorsement issued by the Texas State Board of Plumbing Examiners as a Water Supply Protection Specialist.This rule is currently in the process of being amended.



Supply
Rule of thumb 

about 600 gallons from a 1000 square foot 
roof per inch of rain

volume of harvested rainwater gallons = roof
area ft2 × rainfall in × collection
efficiency 0.85 × 0.62 (gal/ft2/in of rain)

Supply and demand
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Presentation Notes
30 Texas Administrative Code requires backflow prevention devices to be installed at connections to public water supply systems where an actual or potential contamination hazard exists. It also specifies the type of prevention device to be installed and instances where it may not be required.If a person intends to connect a rainwater harvesting system to a public water supply system and use the water for potable purpose, the person must give written notice of that intention to the municipality or the owner or operator of the public water supply system. Also, rainwater harvesting systems that are used for indoor potable purposes and which are connected to a public water supply system are required to be installed and maintained  by a master plumber or journeyman plumber licensed by the Texas State Board of Plumbing Examiners and who holds an	endorsement issued by the Texas State Board of Plumbing Examiners as a Water Supply Protection Specialist.This rule is currently in the process of being amended.



Historical Maximum 
Consecutive Days Without 

Rainfall (2005)
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30 Texas Administrative Code requires backflow prevention devices to be installed at connections to public water supply systems where an actual or potential contamination hazard exists. It also specifies the type of prevention device to be installed and instances where it may not be required.If a person intends to connect a rainwater harvesting system to a public water supply system and use the water for potable purpose, the person must give written notice of that intention to the municipality or the owner or operator of the public water supply system. Also, rainwater harvesting systems that are used for indoor potable purposes and which are connected to a public water supply system are required to be installed and maintained  by a master plumber or journeyman plumber licensed by the Texas State Board of Plumbing Examiners and who holds an	endorsement issued by the Texas State Board of Plumbing Examiners as a Water Supply Protection Specialist.This rule is currently in the process of being amended.



→Applicable laws

→Supply and demand

→Capital costs and maintenance

Important considerations
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Rainwater harvesting also has some challenges. Typically, capital costs for rainwater harvesting systems tend to be higher than for connecting to conventional public water supply systems largely because of the cost of the storage units. These storage units can take up space around the building or if placed below the surface need to be planned for ahead of time. Placing storage units underground also adds to the cost of a system.Rainwater harvesting systems need regular maintenance. This may include purging the first-flush diverter; cleaning the roof, gutters and tanks regularly; maintaining the pumps; and changing the filters. Some owners may not want or be able to take on this additional responsibility.Most importantly, because rainwater harvesting systems are inherently dependent on rainfall to provide a steady supply of water, periods of extended dry spells or droughts will necessitate making arrangements for backup supply options.



 system complexity

Design considerations
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Presentation Notes
Rainwater harvesting also has some challenges. Typically, capital costs for rainwater harvesting systems tend to be higher than for connecting to conventional public water supply systems largely because of the cost of the storage units. These storage units can take up space around the building or if placed below the surface need to be planned for ahead of time. Placing storage units underground also adds to the cost of a system.Rainwater harvesting systems need regular maintenance. This may include purging the first-flush diverter; cleaning the roof, gutters and tanks regularly; maintaining the pumps; and changing the filters. Some owners may not want or be able to take on this additional responsibility.Most importantly, because rainwater harvesting systems are inherently dependent on rainfall to provide a steady supply of water, periods of extended dry spells or droughts will necessitate making arrangements for backup supply options.



Presenter
Presentation Notes
Rainwater harvesting systems come in a variety of flavors, from the simple basic rain barrel that can be used to collect rainwater from any flat surface such as a roof or a sheet of metal suspended above ground surface to intercept the rain before it reaches the ground to….



Presenter
Presentation Notes
elaborate systems consisting of large metal tanks daisy-chained together with extensive piping to…..



 roof, gutters, downspouts

Design considerations

Presenter
Presentation Notes
Rainwater harvesting also has some challenges. Typically, capital costs for rainwater harvesting systems tend to be higher than for connecting to conventional public water supply systems largely because of the cost of the storage units. These storage units can take up space around the building or if placed below the surface need to be planned for ahead of time. Placing storage units underground also adds to the cost of a system.Rainwater harvesting systems need regular maintenance. This may include purging the first-flush diverter; cleaning the roof, gutters and tanks regularly; maintaining the pumps; and changing the filters. Some owners may not want or be able to take on this additional responsibility.Most importantly, because rainwater harvesting systems are inherently dependent on rainfall to provide a steady supply of water, periods of extended dry spells or droughts will necessitate making arrangements for backup supply options.



 storage

Design considerations
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Rainwater harvesting also has some challenges. Typically, capital costs for rainwater harvesting systems tend to be higher than for connecting to conventional public water supply systems largely because of the cost of the storage units. These storage units can take up space around the building or if placed below the surface need to be planned for ahead of time. Placing storage units underground also adds to the cost of a system.Rainwater harvesting systems need regular maintenance. This may include purging the first-flush diverter; cleaning the roof, gutters and tanks regularly; maintaining the pumps; and changing the filters. Some owners may not want or be able to take on this additional responsibility.Most importantly, because rainwater harvesting systems are inherently dependent on rainfall to provide a steady supply of water, periods of extended dry spells or droughts will necessitate making arrangements for backup supply options.



Large tanks (approximately 80,000-gallon total capacity) at 
the Willow City Fire Department ; water is used for fighting 
fire.

Presenter
Presentation Notes
The next few slides show examples of rainwater harvesting systems installed in different parts of the state. This slide shows an 80,000-gallon rainwater harvesting system installed in a rural area in the Hill Country. The harvested rainwater is primarily used for fire fighting purposes.



Medical Center, Webster (approximately 175,000 gallon 
capacity) with concrete culverts under parking lot and 
green roof; water used for irrigation and toilet flushing.

Presenter
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From East Texas, here’s an example of a rainwater harvesting system installed at a commercial facility (medical office building). The system consists of a green roof and underground storage cisterns buried under the parking lot at the facility. The storage system is large (almost 175,000 gallons) and consists of a series of concrete culverts that are connected together. Rainwater harvested at the site is being used for irrigation as well as for flushing toilets indoors. 



Texas A&M University, College Station (approximately 
37,400 gallon capacity); cisterns consist of plastic modular 
cells buried under garden; non-potable use.

Presenter
Presentation Notes
On a larger scale, the new Interdisciplinary Life Sciences Center at Texas A&M University in College Station uses a rainwater harvesting system to collect water for irrigation purposes.  The storage system consists of state-of-the-art modular plastic cisterns buried under the landscaped areas around the building. One of the stated purposes of installing the system was to reduce demand from the local aquifer in the area.



TWDB contact information

Kevin Kluge
Director
Conservation & Innovative Water Technologies
512-936-0829
Kevin.kluge@twdb.texas.gov

www.twdb.texas.gov/innovativewater

Presenter
Presentation Notes
Contact information for TWDB staff for rainwater harvesting. Sanjeev Kalaswad coordinates TWDB’s rainwater harvesting efforts and Jorge Arroyo manages the Innovative Water Technologies group in which the rainwater harvesting program is located.

http://www.twdb.texas.gov/innovativewater/index.asp
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