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1.0 Introduction
The Community Source Water Protection Plan for Public Water Systems in Humboldt County
identifies increasing community awareness of the source of their drinking water supply and
how they can help to protect it as one of the Plan goals. A variety of education and outreach
actions are listed in the Community Source Water Protection Plan Action Plan to achieve this
goal. This Public Education and Outreach Plan (Education Plan) provides a variety of tools and
tactics to implement the public education and outreach actions.
Source water protection programs in Nevada are initiated and implemented at local levels and
depend on the willingness of a community to support the local program. Therefore, public
education and participation is an important strategy to enable community members to be
stewards of their local drinking water sources, to promote voluntary protection efforts, and
to build public support.
The following are useful contacts for implementing this Education Plan.

Contacts
Organizations

Phone Number

Email Address

Humboldt County
Regional Planning Department

(775) 623-6393

Betty.lawrence@hcnv.us

County Manager

(775) 623-6300

dave.mendiola@hcnv.us

Rural Community Assistance Corp.

(916) 447-9832

kmcbride@rcac.org

Nevada Rural Water Associates

(775) 841-4222

NVRWA@pyramid.net

Nevada Outdoor School

(775) 623-5656

http://www.nevadaoutdoorschool.org/
melanie.erquiaga@nevadaoutdoorschool.org

Desert Research Institute
Hydrologic Sciences

(775) 673-7300

http://www.dri.edu/hydrologic-sciences

UNR Water Resources

(775) 784-6221

http://www.hydro.unr.edu/Default.aspx

Resource Concepts, Inc.

(775) 883-1600

http://www.rci-nv.com/source_water_protection/
jill@rci-nv.com
lynn@rci-nv.com

Educational and Technical Resources
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2.0 Education Plan Goals, Target Audiences and Educational Focus
This Education Plan has been prepared to help the target audiences to gain understanding of
and interest in doing their part to protect community source water. The Local Planning
Team that developed the Community Source Water Protection Plan, identified residents and
businesses in the County as the primary target audience for the following specific topics:


Increase Knowledge of Septic System Operation and Maintenance.



Increase Knowledge of Well Protection, Operation, Maintenance, Water Quality
Testing and Abandonment.



Increase Knowledge of Proper Chemical and Prescription Drug Use, Storage and
Disposal.



Increase Knowledge of Source Water Protection Concepts, Locations of Source Water
Protection Areas and Areas of Interest and Compatible Uses.



Increase Knowledge of Pollution in Stormwater and How to Minimize it.

3.0 Educational Information and Tools for Target Audiences
During the process of preparing the Community Source Water Protection Plan, several
educational tools were developed to help facilitate immediate public education and
awareness for source water protection. These tools can be used in conjunction with the
successful local educational programs (such as the Nevada Outdoor School and Ag-in-theClassroom), as well as community events and public meetings.
The Watershed and Groundwater Physical Models
The watershed and groundwater physical models used together with the Source Water
Protection Area maps are powerful three-dimensional education tools to illustrate how source
water can be contaminated from every-day activities. The watershed model shows how
contaminants from industry and residential activities can be washed into our drainages. The
groundwater model illustrates how contaminants in drainages can infiltrate into the ground
and eventually contaminate a drinking water well. These models are available for purchase
or may be borrowed from the Nevada Division of Environmental Protection. Attachment A
includes a brief example for how the models can be used in a classroom.


The watershed model may be purchased from Enviroscapes at
http://www.enviroscapes.com/nonpoint-source.html



The groundwater model may be purchased from University of Nebraska, Lincoln
http://groundwater.unl.edu/
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Maps of Source Water Protection Areas
Source Water Protection Areas can be depicted over a variety of base maps such as
topography, aerial photos, or streets to illustrate their location relative to where people live
and work.
Web Site Sources
The Web is an excellent source of free educational materials. Although Web sites change
frequently, the following sites typically have free downloadable educational documents.


National Environmental Services Center www.nesc.wvu.edu



EPA https://www.epa.gov/ground-water-and-drinking-water



National Groundwater Association www.wellowner.org

Additional web site sources are listed in Attachment B of this Education Plan.

4.0 Useful CSWP Information
The CSWP Plan contains a variety of information that can be used when conducting public
education and outreach. This information includes:


Names and affiliations of the individuals who helped prepare the Community Source
Water Protection Plan (page i);



Source Water Protection Area maps (Community Source Water Protection Plan
Appendix A);



Inventory and map of activities and conditions that may adversely affect drinking
water quality (see the Community Source Water Protection Plan Appendix D);



The Management Strategies and Best Management Practices that a community
intends to use to protect its drinking water sources (see the Community Source
Water Protection Plan Section 3.4);



The Contingency Plan describing what the community would do to replace its
drinking water supply if the source became contaminated (see the Community
Source Water Protection Plan Section 3.5); and



The Action Plan that provides a schedule for implementation of the Public Education
Plan (see the Community Source Water Protection Plan Appendix E).
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5.0 Educational Messages and Discussion Points
The presenter(s) should engage their audience in order to bring the source water protection
concepts into a person’s own experience. The discussions before, during and after the
presentations help to facilitate this. The following questions can help to kick start open
communication.
When you turn the tap in your home where does the water come from?
Most people do not know where their water comes from unless they own their own well. If
you are on your own well, then the water comes from the shallow aquifer in the immediate
vicinity of your well. If you are connected to the public water system then your water comes
from a source water protection area, is treated and piped to your home.
What is Source Water Protection?
Source water protection is a way to prevent drinking water from becoming polluted. Much
can be done to prevent pollution, such as the informed use of land and proper use and
disposal of chemicals.
What are source water protection areas?
In Humboldt County, source water protection areas are specific areas surrounding public
water supply wells as illustrated by the source water protection figures. Typically, the
source water protection areas include a broad recharge area surrounding the wells.
Why is it important to protect water at the source?
Protecting public drinking water supplies before pollution enters our drinking water
supplies lessens potential health issues, the high costs associated with water treatment,
and source water development. People in Humboldt County can help protect our source
water by managing land uses and human-caused sources of contamination to prevent
pollution before it enters our drinking water supply.
What contaminates the water we drink?
There are numerous pollutants that can contaminate surface and groundwater. Some
contaminants are a result of improper disposal of common household and business
products such as cleaning products, waste oil, pet waste, fertilizers and pesticides. These
and other harmful products, when improperly used, stored or disposed of may threaten
to contaminate our drinking water.
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6.0 Other Education and Outreach Tools
The Community Source Water Protection Local Planning Team should consider themselves
Plan Ambassadors. The entire Team should take every opportunity to convey the essence and
objectives of the Community Source Water Protection Plan. The following tactics help increase
knowledge and change behavior in accordance with protecting our drinking water sources.
Nevada Outdoor School – The Nevada Outdoor School, based in Winnemucca, has existing
programs that help students to develop an understanding of their environment. The
Nevada Outdoor School has offered to bring source water protection messages into their
program curriculum and has the watershed model and the groundwater model to work with.
Social media (blogs, podcasts, Facebook, YouTube, Twitter, LinkedIn) – These can be a
crucial component to communications and is worth consideration. Through websites,
blogs, YouTube, etc., audiences have an opportunity to get information anytime. It can
also provide an interactive experience. Be aware this kind of media changes rapidly.
Newsletter inserts – Newsletters may include updates on the Community Source Water
Protection Plan, testimonials collected, pertinent Nevada Division of Environmental
Protection news, information on what other communities are doing to protect their water
resources, and real time changes happening at businesses or source water sites. Photos
and links to information make newsletter inserts more interesting.
Fact sheet, brochures, handouts, flyers, etc. – The key is to plan ahead as to how you want
the audience to use them, how you will get them to the audience, and how you will
evaluate their effectiveness. Libraries, community centers, builder associations, economic
development authorities and other offices with substantial walk in traffic are useful
locations. However, unless your audience knows the materials are available at these
locations, the materials will not be successful. Some examples are included in Attachment D.
Inserts in water bills – The water purveyors may want to insert information in water bills
periodically to communicate drinking water source protection measures. Source water
Protection is an excellent message for Public Water Systems to incorporate in the annual
“Consumer Confidence Report” required for many community water systems.
Press releases – Developing relationships with local media and pitching stories and event
ideas to them is an effective way to reach several audiences including business leaders and
residents. A list of media outlets for the Humboldt County area and a press release
template are attached to this Education Plan. Contact persons at these outlets can change
quickly so it is important to confirm this information before moving forward.
Website inserts and links – The Local Planning Team may choose an appropriate website
to serve as the repository for education materials. The website could provide information
businesses regarding how they can become source water protectors and share stories of
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how they are helping protect their community’s source water. If a website is created, then
all tactics should include a website address. Photos and links are very helpful on a website.
Public meetings/conferences/community events – Several are identified in the Action
Plan. Publicize the meeting or event and use other tactics to support the education at the
meeting, conference, or event.
Posters – Purveyors may want to create appropriate signage as a reminder of best
management practices related to protecting your community’s drinking water source.
Employee training on materials handling practices, emergency spill situations – Purveyors
should have these items on hand and, if asked, they may consider including information on
the importance of protecting your community’s source water.
Site signage – Signage at businesses that use best management practices to lessen their
impact on source water indicating their dedication to their community’s most important
resource, drinking water. For example:
[INSERT BUSINESS NAME HERE] is dedicated to protection of drinking water
sources in Humboldt County through the use and support of best management
practices.
Guest columns/editorials – Providing guest columns and editorial pieces to local newspapers
enables the CSWP Team the opportunity to position the Team as source water protection
experts. Guest columns from respected and well-known community members also offer a
medium to encourage, educate, and motivate readers to protect their source water. Use
the attached Nevada media list to assist you in pitching a guest column or editorial.
Case studies – Case studies give audiences an understanding of the issue and how it is
being approached in the community. The studies should be brief with general information
as to who, what, where, when, and why and include photos where appropriate.

7.0 Education and Outreach Success Evaluation
Evaluating effectiveness is the foundation for a successful plan implementation. Effective
evaluation is key in determining how effective your messages and tactics are and what
changes can be made to improve the program. Based on the tactics chosen and available
resources, at least one form of measurement will work for each tactic. Establish the best form
of evaluation as soon as you have decided on which tactics to execute. When conducting
outreach one should be thinking about the difference being made and how best to measure
the impact. Quantitative and qualitative measures should be considered.
Quantitative measurements – These measure the amount of information, not necessarily the
quality of information.
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Quantity of presentations delivered and people in attendance;



Quantity of distributed materials; and



Quantity of inquiries (phone calls, e-mail, e-newsletter, website testimonials and
visits).

Qualitative measurements – These measure the quality of the information by giving an
opportunity for feedback. In this way, you can determine how the messages you are
communicating are being received. This can be as simple as asking each and every person who
has come into contact with your messages a few simple questions:


Survey attendees of presentations;



Email surveys to those who receive email communications; and/or



Online survey of website visitors.

8.0 Education Outreach Tips
Education outreach should be personalized for your individual needs. Depending on the tactics
selected, you may need to create additional communication pieces. A few tips to remember
when creating any communication piece:


Simple and consistent is best;



Use words that the general public will understand;



Allow whitespace – do not fill every space; and



You do not need to say it all – the more you say the less effective the entire piece.



Be consistent in the look and message of every piece and limit it to no more than
three messages.

Finally, always include a call to action such as:


“To learn more, log onto our website: www.xxxx.org”



“To register for a presentation, contact your water purveyor.”



“Take oil to one of the following disposal locations…”
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A great idea without the resources to execute it will not be effective, nor will brochures that
simply sit on the counter at the community library when they need to be in people’s hands.
Therefore, when education for an audience is desired, these are a few things to consider:


What is the best way to reach my audience?



What is my budget?



How much time do I have?

 How will I follow up to see if it was effective? And when?
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Public Education and Outreach
Attachment A
Using the Models in Outreach: An Example
Outreach using the watershed and groundwater models is appropriate for community events
or schools. Presentations can be brief or extend up to an hour.
When you turn on the tap in your home, where does the water come from?
Depending on the answers the discussion evolves. A discussion regarding what the sewer
does, rainfall quantities, the Humboldt River or nearby creek as appropriate for the area.
What is a watershed?
Watershed is a difficult concept and a drawing can facilitate the discussion. A watershed
is the area of land where all of the water that is under it or drains off of it goes into the
same place. The following figure is an example.
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Demonstration of the Watershed Model
 Invite the participants to come close to see the watershed model and ask if they know:

What is a contaminant? Discuss various forms such as oil and grease, factory
chemicals, fertilizer, etc. and sprinkle it around.
How much rainfall does the community receive each year? Discuss and then rain
on the watershed, it flows down, then discuss infiltration, pull the plug and move
to the groundwater model.
 Discuss the importance of individual actions to protect source water, drinking

water.
Demonstration of the Groundwater Model
 Put green and red food coloring into the lake and pond areas and pump different

wells, discuss aquifers, contaminants, pumping, water movement, etc.
Share the SWPA Maps of the Community
 Discuss the 2, 5, 10, and 25-year capture zones, the source water protection areas,

and what they mean.
 Discuss different common chemicals or products that are more or less harmful to

the environment. The importance of thinking about the chemicals we use and how
we use them.
 Discuss proper disposal methods, the importance of keeping contaminants out of

the irrigation ditches and the Household Hazardous Waste program available to the
community.
 Re-iterate that each person makes a difference to source water protection by his

or her actions and choices they make every day.
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Public Education and Outreach
Attachment B
Online Resources
For more information on your drinking water and source water protection go to:
What is Groundwater; Source Water Protection & Landowners
https://www.youtube.com/watch?v=oNWAerr_xEE
https://www.youtube.com/watch?v=LnZdvEYm4Q4
Nevada Source Water Protection – General Information
http://ndep.nv.gov/bwpc/sourcewater.htm
Nevada Integrated Source Water Protection Program
http://ndep.nv.gov/bwpc/wellhead.htm
Nevada Source Water Assessment Program
http://ndep.nv.gov/bsdw/swap-map.htm
Nevada Drinking Water
http://water.epa.gov/drink/local/nv.cfm
After the Storm: A Citizen’s Guide to Understanding Stormwater
http://www.epa.gov/npdes/pubs/after_the_storm.pdf
This EPA link is excellent regarding water quality and household wells
http://water.epa.gov/drink/info/well/upload/2003_06_03_privatewells_pdfs_house
hold_wells.pdf
The Nevada State Laboratory has information regarding water quality analyses. Their
Web site is www.medicine.nevada.edu/nsphl
NEMO Nevada (Nonpoint Education for Municipal Officials) is an educational program
provided by the University of Nevada Reno Cooperative Extension program for land
use decision-makers addressing the relationship between land-use and water
resource protection. Excellent on-line resources are available:
https://www.unce.unr.edu/programs/sites/nemo/
Links may change but you can search for key words above that describe each link!
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Public Education and Outreach
Attachment C
Terms Defined
Aquifer: a naturally occurring, underground area of water-soaked sand or gravel.
Best Management Practices: are barriers, methods, measures or practices designed to prevent
or reduce water pollution.
Contamination: introduction of an undesirable chemical or biological substance not normally
present in source water.
Groundwater: water found beneath the earth’s surface.
Source water: consists of bodies of water such as lakes, springs, streams, rivers and groundwater/
aquifers that become our water supply.
Nevada Division of Environmental Protection (NDEP): NDEP will protect the State's natural
resources through an effective, efficient program of permitting, enforcement of regulations,
monitoring the environment, pollution prevention and remediation based on state and federal
laws.
Bureau of Safe Drinking Water: the mission of the State of Nevada Bureau of Safe Drinking
Water is to protect the public health of the citizens, tourists and visitors to the State by assuring
that the public water systems provide safe and reliable drinking water.
NDEP encourages, motivates and supports communities’ local source water protection activities;
manages, shares and integrates source water protection information; develops federal, state
and local source water protection partnerships; and integrates and implements source water
protection at the state level.
Bureau of Water Pollution Control: the mission of State of Nevada Bureau of Water Pollution
Control is to protect the waters of the State from the discharge of pollutants. This is
accomplished by issuing discharge permits, which define the quality of the discharge necessary
to protect the quality of the waters of the State, enforcing the state's water pollution control
laws and regulations, and by providing technical and financial assistance to dischargers. Through
the NDEP, BWPC helps communities protect their drinking water.
Integrated Source Water Protection Program: The State of Nevada Integrated Source Water
Protection Program is a comprehensive, voluntary approach designed to help communities
develop and implement a plan that protects their drinking water supplies. The Integrated
Source Water Protection Program is a program created and monitored through the Bureau of
Safe Drinking Water.
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Public Education and Outreach
Attachment D
Examples of Educational Information
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Good Agricultural Practices and Good Handling
Practices: Water Use in Horticultural Systems
Seth Urbanowitz, Extension Educator

Introduction
Good agricultural practices (GAPs) and
good handling practices (GHPs)
encompass management practices
producers, growers and packers of fresh
produce should follow to minimize
contamination of their product. This
publication covers those practices related to
water use.
Water is of special concern in maintaining
produce safety due to the ability of
pathogens to survive long periods in water,
the ability of water to transport pathogens
over a large area and the number of ways
in which water can contact fresh produce
pre- and post-harvest. The application of
contaminated water in pre- or post-harvest
management has a high likelihood of
reaching the consumer.
Water and Microbial Hazards
Anytime water comes into contact with
fresh produce, its quality determines the
potential for pathogen contamination, since
water may carry many different
microorganisms that are harmful to human
health. Given that small amounts of
microorganisms (usually as few as 10 to100
cells) in water can cause foodborne illness,
water use is one of the most important
critical components of a food safety
program. Water that is inadequate in quality
has the potential to be a vehicle for larger
areas of contamination in the field,
packhouse or transportation environment.

Contamination can occur pre-harvest in
field operations, such as irrigation,
transplant establishment, fertilizer/pesticide
applications, frost control and cooling. It can
also occur during post-harvest activities,
including product rinsing, washing, waxing,
cooling and transport. Producers and
packers need to be proactive in minimizing
microbial contamination of their product.
Agricultural Water
Water quality is of particular importance
when it comes into contact with the edible
portion of the product, both pre- and postharvest. All agricultural water must be safe
and of adequate sanitary quality for its
intended use (Food and Drug
Administration, 2013). Agricultural water
does not include indirect water application
(noncrop contact), such as drip irrigation to
an aboveground crop or furrow irrigation to
fruit trees.
The quality of agricultural water will vary
and is highly dependent upon the water’s
source. Surface water has the highest
probability of being contaminated, while
groundwater is of moderate risk, and
municipal water is considered low risk.
Properly constructed, placed, protected and
maintained wells will help to ensure highquality water. Applications of water should
always be appropriate for the intended use,
whether it be for the crop or during postharvest handling.
Pathogens in Agricultural Watersheds
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Most waterborne pathogens are excreted or
shed in the feces of vertebrates. Water
contamination routes are typically
agricultural runoff, storm water, septic tank
or well head leakage, wild and domestic
animals, and land application of manure.
Pathogens tend to fluctuate seasonally due
mainly to temperature and precipitation. In
certain circumstances, such as where there
are high animal densities in confined animal
facilities or where large numbers of
newborn animals are present, pathogens in
the watershed can quickly increase (Natural
Resources Conservation Service, 2012).
The survival of pathogens in agricultural
watersheds is governed by water turbidity,
temperature, pH, oxygen levels, presence
of nutrients (especially nitrogen), organic
matter content and level of solar radiation.
However, certain pathogens can remain
viable for long periods of time despite the
chemical, physical and biological stresses
of the environment through resistant forms,
such as cysts. Escherichia coli and
Salmonella spp. can over winter in
streambeds, and increased levels have
been shown to be associated with larger
rainfall events and higher temperatures
(Haly, Cole and Lipp, 2009). Being aware of
seasonal variation and land use in your
watershed will help minimize the risk if
microbial contamination on your farm.
Actively participating in a local watershed
group can be a way to influence water
quality in your watershed and educate
others.
Land Use and Mapping
Awareness of current and historical land
uses on your property and in your
watershed will allow you to better manage
your production system with food safety in
mind. Feedlots, animal pastures and dairy
operations in your area can be a source of
contamination. As such, producers should
know what is upstream and how seasonal
variation may influence water quality.

Developing a map of water sources,
distribution systems and associated
potential sources of contamination, such as
adjacent and upstream land uses, will allow
for a more comprehensive approach to
understanding water quality on your farm or
ranch. Include a record of well placement
and distances to points of contamination,
such as chemical and fuel storage areas.
Review your map initially to see what
management changes will have the
greatest impact on water quality, and
periodically to assess your system. If
necessary, erect barriers that reduce the
potential for water contamination. Examples
of barriers might include sod or grass
waterways, fencing, and earthen dams or
berms.
Irrigation and Crop Protection Water
Assessing access to water, crop water
demands and food-safety issues related to
water use are important parts of fruit and
vegetable production. Water that is of good
quality, free of pathogenic microorganisms,
is critical for on-farm food safety. Regularly
inspect, especially at the onset of the
growing season, and maintain water
sources that are under your control.
The method and timing of irrigation has an
effect on the potential to contaminate
produce. Drip irrigation is a method that
prevents contamination from product
contact and soil splash. Avoiding irrigation
one week before harvest can help minimize
contamination of produce. In general,
maximize the time between irrigation and
harvest to reduce contamination due to
dryness and exposure to solar radiation,
which increases the rate of inactivation or
death of pathogens (NRCS, 2012). Putting
into place practices that protect water
sources, such as grass waterways and
fencing to exclude animals, will help to
reduce contamination of your water source.
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Water used in foliar sprays, including
agricultural teas, frost protection and
pesticide or fertilizer applications, should be
from a pathogen-free source and potable as
pathogens can persist and even grow in
crop sprays. Avoid using surface water for
irrigation immediately after storm events
due to the chance of microbial loading into
waterways. Irrigation water from a pond or
lake that has had animals grazing in close
proximity should not be used if it will come
into direct contact with the crop or is
untreated. Well water is less likely to be
contaminated than surface water; however,
wells should be properly located,
maintained and constructed to reduce the
chance of contamination.
Worker Hygiene
All water used for hand-washing must be
potable. Workers must be trained and retrained on proper hygiene, waste disposal
and food-safety principles to reduce
contamination. These trainings and related
signage should be culturally sensitive and
in the languages relevant to the operation.
Microbial Testing of Water
Testing water for generic E.coli may be
required under the Food Safety
Modernization Act of 2011, depending on
your production practices, product and
scale of operation. Being certified as
following Good Agricultural Practices will
require you to test the water used in
production. Despite potential requirements,
testing offers a “point in time” look at the
quality of your water and is a good practice
to follow to reduce contamination of your
product.
Water quality can vary over time and should
be tested to reflect seasonal fluctuations.
Testing frequency should be conducted
based on its source. In general, surface
water should be tested once per month
over the growing season, at planting, during
peak use and just before harvest; well
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water should be tested once every three
months; and municipal water is assumed
safe but should be accompanied by tests
from the municipality. All irrigation water
that is tested should be collected as close
to the field as possible.

Identification and quantification of all
microbial pathogens in water is not practical
due to the cost. However, methods are
used that enumerate key organisms that
serve as an indicator of water quality.
Indicator bacteria may not be pathogenic
but do indicate potential fecal
contamination. Total coliform is a broad
category that occurs in the environment,
often in the absence of fecal contamination.
Fecal coliform is a subgroup of total
coliform and is commonly used as an
indicator of fecal and bacterial
contamination in watersheds (NRCS,
2013). Generic E. coli is a subgroup of the
fecal coliform group found in high
concentrations in mammalian fecal
material. Water should be tested for generic
E. coli at a close, reliable laboratory.
Microbial standards for water used for ice,
agricultural teas, sprout or mushroom
production, on food contact surfaces and
hand-washing require that no detectable
generic E. coli present per 100 milliliters of
water. Irrigation water that comes into
contact with the edible portion of the
product (crop contact irrigation) should
have no more than 235 colony forming units
(CFU) of generic E. coli per 100 milliliters of
any single water sample and a rolling
geometric mean of five samples (n=5) of no
more than 126 CFU/100 milliliters.
If standards are exceeded, stop using the
water source and determine the cause of
contamination (i.e. broken seal around
well). Once you determine that you have
exceeded allowable limits, document that
you are addressing the issue and the
corrective action taken such as replacing a
seal around a well. Once you have
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corrected the issue, reinspect your water
supply and retest your water.
Processing Water
It is critical that water coming into contact
with fresh produce during cleaning, cooling
and other post-harvest activities must be
potable. Water quality management
throughout processing is essential to good
sanitation, as reusing water can build up
the amount of pathogens in the system with
contamination spreading to larger volumes
of product. In many instances, shelf life and
safety are improved by not washing the
product.
If water is used post-harvest, practices
should be implemented that ensure that the
water is of adequate quality at the start and
end of all post-harvest processes (FDA,
1998). If water is being reused, water flow
should be counter to the movement of
produce through the different operations so
that the most processed produce is always
in contact with the cleanest water. Applying
a regular treatment of disinfectant
chemicals can be a good way to ensure
water quality. Instillation of backflow
devices is a necessary precautionary step
to prevent contamination of clean water
from contaminated water.
Disinfectants
The purpose of adding any disinfectant is to
prevent cross-contamination and reduce
microbial buildup. The addition of a
disinfectant to wash water will not eliminate
microbes from the product. There are many
criteria to consider when selecting and
incorporating a disinfectant into a
processing system. Consult a university or
industry expert to see what is appropriate
for your system. Regardless of your
selection, all sanitizers must be approved
by the Environmental Protection Agency for
use with fresh produce.

When using disinfectants, there are several
tests that should be performed and
recorded. Periodic testing of microbial loads
and pH should be conducted to ensure
continued efficacy of the wash treatment
over time. Temperature monitoring is an
essential component for some products due
to the risk of water infiltration. Standard
operating procedures (SOPs) should be
developed that outline the use of sanitizers
and water change schedules. Logs of
temperature, pH and disinfectant levels
should be maintained. Water contact
surfaces must be cleaned and sanitized as
necessary to keep produce safe.
Product Cooling
Produce is cooled to remove field heat and
extend the life of the product. Many
different methods are employed, including
using water, ice and forced air. The method
used depends on the product being cooled
and operator preference. Water or ice used
for cooling should be potable (no detectable
generic E. coli per 100 milliliters). Good
practices include:
• Cooling the product quickly and
maintain temperatures to maximize
produce quality.
• Considering the use of sanitizers in
cooling water.
• Keeping water and ice clean and
sanitary.
• Manufacturing, transporting and
storing ice under sanitary conditions.
• Maintaining sanitary equipment.
• Preventing condensate from cold
storage mechanisms from dripping
onto produce.
• Storing similar commodities together
to avoid cross-contamination (FDA,
1998).
Conclusion
Water is an important point of control for
on-farm food safety. Pre- and post-harvest
applications can easily contaminate large
volumes of product. Water applications
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Haly, B. J., Cole, D. J., and Lipp, E. K.
Distribution, diversity, and seasonality of
waterborne salmonellae in a rural
watershed. Applied and Environmental
Microbiology, 75(5), 2009.

should be of appropriate quality for their
intended use. Assessing, monitoring and
protecting your water source are important
steps to take to reduce the risk to your
operation and the consumer. Monitoring
water quality for generic E. coli is a good
practice that can help you understand the
quality of your water source. All postharvest water must be potable water. It is
important to prevent cross-contamination
via wash water or through other postharvest processes. Always talk with a
professional in the industry or at a
university before selecting a sanitizer. It is
also important to keep any records related
to water use for a minimum of two years.
Before implementing a water management
plan, understand any potential buyer
demands and regulatory requirements and
meet those criteria.

Natural Resources Conservation Service.
Introduction to Waterborne Pathogens in
Agricultural Watersheds. Nutrient
Management Technical Note No. 9. 2012.
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Fact Sheet 99-26 (formerly 92-27)
Clark D. Leedy
Agronomy Specialist
Shauna K. Adams
Public Health Engineer
Bureau of Health Protection Services
State of Nevada
Revised by:
Susan Donaldson, Ph.D.
Water Quality Education Specialist

SEPTIC SYSTEMS
Because they are out of sight, they are often out of
mind, but septic systems cannot be neglected
without problems for the homeowner.
While public sewer lines carry away household
waste in urban areas, rural properties rely on selfcontained sewage treatment systems installed
below ground near the property they serve. Such
systems are called septic tank-soil absorption
systems, otherwise known as “septic systems.”
Proper disposal of domestic waterborne wastes
includes physical disposal of the sewage into the
environment without adverse health, odor, aesthetic
or nutrient (fertilization) effects. This is provided by
a properly managed septic system. Appropriate
handling of waste water is essential in maintaining
health standards of water quality and recharging
ground water. To avoid contamination of ground
water supplies, septic systems should be installed
at least 150 feet from any drinking water well.

Septic systems are called upon to receive and process
household wastewater from toilets, showers, washing
machines, sinks and garbage disposal units (see Figure
1). Their efficiency is dependent upon their design,
proper installation, and maintenance program. Failure in
any one of these areas can lead to improper operation,
which can create a health hazard and a potential financial
burden.
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HOW A SEPTIC SYSTEM WORKS
All septic systems function in the same general
manner, piping household wastewater to a holding
tank where solids are removed. Through bacterial
action, some of the solids are digested and
converted to liquid for discharge into a “soil
absorption area.” The remaining solids are stored
for future disposal.
The septic tank was patented in London, England
around 1900 and is described in Webster’s
Dictionary as “a tank in which waste matter is
decomposed through bacterial action.” The modern
septic tank is a watertight box usually made of
precast concrete, concrete blocks, or reinforced
fiberglass. When household waste material enters
the box, several thing occur:
1. Organic solid material floats to the surface
and forms a layer that is commonly called
“scum.” Bacteria in the septic tank set about
to biologically convert this material into
liquid.
2. Inorganic or inert solid materials that cannot
be biologically converted, and the byproducts of bacterial digestion, sink to the
bottom of the tank and form a layer
commonly called “sludge.”
3. A cloudy liquid lies between the two layers
and is the only ingredient that should
overflow into the soil absorption area.
A properly functioning tank is illustrated in Figure 2.

Bacteria
the organic solids. Normal household waste provides
enough bacteria to digest the solids UNLESS the
bacteria is killed off. Bacteria are very sensitive to
environmental changes and may be destroyed by such
common home-care products as:
detergents
cleaning compounds
disinfectants
polishes
toilet
sink and tub cleaners
bleach
caustic drain openers
acids
cleaners
Check the labels on these and other products used in
the home. Labels carrying any of the following
warnings indicate the presence of ingredients that may
kill bacteria.
“Harmful if swallowed”
“Avoid contact with the skin”
“Do not get in open cuts or sores”
“If product comes in contact with eyes, call a physician
immediately”
Look for products labeled “safe for use in septic
systems.”
When bacteria are not present to digest and liquefy the
scum at the top of the septic tank, the scum will
accumulate until it overflows, clogging the soil
absorption area.
The sludge at the bottom of the septic tank is inorganic
and inert material that is not biodegradable and will not
decompose. If not removed on a periodic basis, it will
accumulate and overflow, also clogging the absorption
area. Figure 3 illustrates a failed septic system.

The overflow of solid material into the soil
absorption area should be avoided because it will
clog soil pores in the absorption area and result in
system failure. Two factors contribute to solid
material overflow: bacterial deficiency and failure to
have sludge accumulations removed periodically.
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SOIL ABSORPTION AREAS
There are three main types of absorption areas —
leaching fields, filter beds, and drainage pits
sometimes called drywells or cesspools.
Leaching fields generally consist of a network of
perforated pipes laid in a gravel-lined trench. If
solids are permitted to enter the pipes, they can
clog the perforations, causing draining to slow and
eventually stop. See Figure 4.

Filter beds shown in Figure 5 work on the same
principle as leaching fields, with a perforated pipe
running through layers of sand and crushed stone.
Filter beds are wider than leaching fields and can
be constructed either above or below ground.
Because of their smaller size, filter beds are more
suitable to high water table soils, or smaller
properties that lack the space required for the long
trenches of a leaching field. Again, solids must be
kept out of the filter lines to prevent clogging.

Drainage pits shown in Figure 6 are constructed of
either precast or concrete block cylinders. They
have closed tops, open bottoms, and holes in the
sidewalls. Some older septic systems consist of
only a drainage pit or a cesspool. Their use is no
longer permitted.

SEPTIC SYSTEM MAINTENANCE
Septic systems require two things: proper bacterial
action and periodic pumping.
To ensure that proper bacterial action takes place,
the system should receive normal household waste
that contains the organisms necessary to initiate
and promote anaerobic digestion. All bacteria-killing
products should be disposed of properly according
to label directions and should not be disposed of in
the household septic system.

The frequency of pumping the septic tank will depend
on the size of the tank, the number of people
occupying the home, the frequency of garbage
disposal use, and the condition of the system. Since
there is no tank additive that will dissolve or eliminate
the accumulation of sludge, IT MUST BE PUMPED
OUT. Failure to pump periodically can cause solids to
overflow into the absorption area. This can clog the
system and may force replacement of the absorption
area at considerable expense and inconvenience.
Typical replacement costs are likely to exceed $4,000.
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Generally, a properly designed tank of 1,000
gallons capacity and used by a family of 4 people
should be pumped about every 3 years. More
frequent pumping may be necessary in larger
families or if a garbage disposal is used or
excessive amounts of household grease enter the
system.

WARNING SIGNS OF SEPTIC SYSTEM PROBLEMS
Sluggish drains in the home
Plumbing backups
Gurgling sound in pipes or drains
Outdoor odors
Mushy ground or greener grass around septic
system

Pumping of septic tanks should be performed by
professionals who have the necessary equipment
to do the job properly. They can be found in the
Yellow Pages of your telephone directory under
“Septic.”

OTHER CAUSES OF SEPTIC FAILURE

COMMONLY ASKED QUESTIONS
Q: What causes the thick crust in my septic
tank?
A: This is organic material that has congealed into
a solid mass. The condition is dangerous and
indicates a bacterial deficiency. Have the tank
pumped to avoid future problems.
Q: Will acid help my septic system?
A: Acids and chemicals work only temporarily. They
are extremely dangerous to use and are harmful to
the environment. The Environmental Protection
Agency has banned the use of these hazardous
materials in many places.
Q: Does it help to add yeast, baking soda or
inoculants?
A: Yeast merely provides a fermentation
environment. It does not provide bacteria. Baking
soda raises the pH in the tank and also provides no
bacteria. A high pH can harm the septic process.
The benefits of inoculants are inconclusive.

Placement in poor drainage area
Failure to install according to septic codes
Overloading. Use water sparingly. Do only full
loads of wash at off-peak times, if possible, and try to
limit the number of loads daily.
Pouring kitchen grease into drains.
Flushing cigarette butts, sanitary napkins or other
inorganic materials down the toilet.
Extensive use of garbage disposals. Ground up
foods are hard on septic systems because they are not
digested first by the human body.
Use of salts and chemicals from water softeners
and washing machines can damage septic tanks.
Channel washing machine water and waste from water
softeners into a separate disposal area such as a dry
well, if permitted.
Tree roots clogging pipes. Contact a septic
contractor for repairs.
Source: Cape Cod Biochemical Co., Pocasset, MA

Q: My system recently backed up for the first
time in years. What do I do now?
A: A backup is the first sign of septic system failure.
It will occur again unless maintenance is begun.
Contact a septic service provider immediately.

UNIVERSITY
OF NEVADA
RENO

The University of Nevada, Reno is an Equal Opportunity/Affirmative Action employer and does not discriminate on the basis
of race, color, religion, sex, age, creed, national origin, veteran status, physical or mental disability, or sexual orientation, in
any program or activity it operates. The University of Nevada employs only United States citizens and those aliens lawfully
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“Protecting water quality through community planning”
Fact Sheet-06-45

Nonpoint Education for Municipal Officials

POW: Protecting Our Water ACTION GUIDE SERIES
ACTION GUIDE #4

What to Do About
Household Chemicals
By Melody Hefner, NEMO Nevada Program Assistant,
and Susan Donaldson, Water Quality Education Specialist,
University of Nevada Cooperative Extension

M

any common household products such as paint, paint thinners, drain and oven cleaners, as well as many cleansers,
contain toxic chemicals. When improperly used or discarded, these products are a threat to public health and the
environment.

“If your community

Here are ways that you can help:
 Buy only what you need for

 Choose water-based products  Share unused products with

the immediate job. A three-pack

whenever possible, as these are

friends and neighbors. Keep them

of drain cleaner at a discount

typically less toxic and biodegrade

in their original labeled containers.

have a program for

warehouse store may cost less per

more rapidly than petroleum- or

can, but do you really need three

solvent-based products.

collecting household

bottles of drain cleaner in your

does not already

hazardous wastes, ask

home? Can you use up the product
in a reasonable amount of time?
 Follow label directions for use.

your local government
to establish one.”

 Store any leftover products in
their original containers in a location
that maintains the suggested storage temperatures.

More is not better!
 Read labels and select
nontoxic substitutes or less toxic
alternatives whenever possible.
 Select phosphate-free, biodegradable detergents and cleaners
to help reduce the amount of nutrients discharged to surface waters
and groundwater.

University of Nevada
Cooperative Extension
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 Do not dispose of toxic
chemicals with regular household trash. Chemicals may leach

Do you have surplus products?

from the garbage dump or landfill
and contaminate groundwater

How can you tell if the product you want to throw away

resources.

is toxic and needs special disposal procedures? Read the

 Do not pour toxic chemicals
down any drain or dispose of them
in the toilet. Both septic systems
and treatment plants rely on
bacterial processes to break down
human wastes. Toxic chemicals can
kill these beneficial bacteria, disrupting waste processing and increasing
treatment costs.

label! The words caution, warning and danger can indicate
that one or more of the ingredients in the product are harmful.
The following list includes common household items that contain
potentially hazardous ingredients.
 Cleaning products: oven cleaners, drain cleaners, wood and
metal cleaners and polishes, toilet cleaners, tub, tile and shower
cleansers, bleach, pool chemicals
 Automotive products: motor oil, fuel additives, carburetor
and fuel injection cleaners, air conditioning refrigerants, starter fluids,

 Never dispose of toxic chemi-

automotive batteries, transmission and brake fluid, antifreeze

cals in storm drains. Storm drains

 Lawn and garden products: herbicides, pesticides, fungi-

deliver these chemicals directly to

cides, wood preservatives

streams and rivers, with no prior

 Indoor pesticides: ant and cockroach sprays and bait, flea

treatment. It’s like dumping the

repellents and shampoos, bug sprays, houseplant insecticides, moth

chemicals directly into your local

repellents, mouse and rat poisons and baits

river!

 Workshop or painting supplies: adhesives and glues, furniture strippers, oil- or enamel-based paint, stains and finishes, paint

 Never pour unwanted toxic

thinners and turpentine, paint strippers and removers, photographic

chemicals on the ground. Direct

chemicals, fixatives and other solvents

dumping may overwhelm the

 Flammable products: propane tanks and other compressed

ability of the soil to break down

gas cylinders, kerosene, home heating fuel, diesel fuel, gas/oil mix,

most toxic chemicals, and they will

lighter fluid

eventually contaminate surface wa-

 Miscellaneous: batteries, mercury thermometers or thermo-

ters and/or groundwater. Properly

stats, fluorescent light bulbs, driveway sealer

For more
information:

Contact the NEMO Project,
c/o Susan Donaldson, Ph.D.
University of Nevada
Cooperative Extension
5305 Mill St.
Reno, NV 89502
Tel: (775) 784-4848
Fax: (775) 784-4881
Internet:
www.unce.unr.edu/NEMO

Funding
provided by:
Nevada Division of
Environmental Protection,
Nonpoint Source Pollution
Management branch &
United States Environmental
Protection Agency.

dispose of these chemicals by
taking them to a hazardous
waste collection center. Call
the Nevada Recycling Hotline,
(800) 597-5865, go to http://
ndep.nv.gov/recycl/hotline.
htm, or contact your local
county solid waste manage-

Don’t know where to recycle?
The following phone numbers and websites may help:
Nevada Department of Environmental Protection Recycling
Hotline: (800) 597-5865 or http://ndep.nv.gov/recycl/hotline.htm.

ment office for information

Earth 911: (877) EARTH911 or http://nevada.earth911.org/usa/

regarding hazardous waste

master.asp. Enter your ZIP code for local information.

collection in your area. If your

Most toxic substances include disposal instructions on the

community does not already have

label. Always read and follow the directions. For more information,

a program for collecting household

access the Internet and search for the product name or manufacturer.

hazardous wastes, ask your local

Contact the manufacturer for disposal information.

government to establish one.
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POW: Protecting Our Water ACTION GUIDE SERIES
ACTION GUIDE #8

What to Do About
Septic Systems
By Susan Donaldson, Water Quality Education Specialist,
and Melody Hefner, NEMO Nevada Program Assistant,
University of Nevada Cooperative Extension

I

mproperly installed or maintained septic systems can contaminate groundwater and surface water with nutrients
and pathogens. By following the recommendations below, you can help ensure that your system continues to
function properly.

Recommendations for septic systems:

“Improperly installed
or maintained
septic systems
can contaminate
groundwater and
surface water with
nutrients and
pathogens.”

University of Nevada
Cooperative Extension

 Know where your septic tank

 Do not use septic system addi-

 Avoid or reduce the use of

and drain field or leach field are

tives. There is no scientific evidence

your garbage disposal. Garbage

located. Do not park on, drive

that biological or chemical additives

disposals contribute unnecessary

over, or build on top of your septic

aid or speed up decomposition in

solids to your septic system. This

tank or leach field. Impermeable

septic tanks. Some additives may

will require you to pump your

surfaces placed over the drain field

even harm the septic system or

septic tank more frequently.

will interfere with evaporation and

contaminate groundwater.

air flow necessary for effluent treatment.

 Plant any new trees at least

 Don’t use toilets as trash cans!

25 feet away from your septic

Excess solids may clog your drain

tank and leach field. Tree roots can

 Avoid using household drains

field and necessitate more frequent

crack pipes or obstruct the flow of

to dump chemicals. These sub-

pumping.

wastewater through drain lines.

 Inspect your septic system

 Avoid or reduce the use of

annually and pump it out regularly.

phosphate-containing detergents,

stances can destroy the bacteria in
your septic tank.

Septic systems require two things:
proper bacterial action and periodic pumping.
Bacteria must be present in the septic tank to digest the organic solids.
Normal household waste provides enough bacteria to digest the solids
UNLESS the bacteria are killed. Bacteria are very sensitive to environmental changes and may be destroyed by common home-care
products such as detergents, sink and tub cleaners, cleaning compounds,
bleach, disinfectants, caustic drain openers, toilet cleaners, polishes, and
acids. Check the labels on these and other products used in
the home. Look for products labeled “safe for use in septic
systems.”
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water use to moderate the water
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will reduce the chance of hydraulic
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For more
information:

Contact the NEMO Project,
c/o Susan Donaldson, Ph.D.
University of Nevada
Cooperative Extension
5305 Mill St.
Reno, NV 89502

How a septic system works
All septic systems function in the

should be pumped about every

When bacteria are not pres-

same general manner, piping

ent to digest and liquefy the scum at

three years. The table below

household wastewater to a holding

the top of the septic tank, the scum

provides recommendations for

tank where solids are removed.

will accumulate until it overflows,

pumping intervals based on tank

Through bacterial action, some of

clogging the soil absorption area.

size and household size. Pumping

the solids are digested and con-

the septic tank is inorganic and inert

by professionals who have the

soil absorption area or leach field.

material that is not biodegradable

necessary equipment to do the job

The remaining solids are stored for

and will not decompose. If not

properly. They can be found in the

future disposal. The modern septic

removed on a periodic basis, it will

Yellow Pages of your telephone

tank is a watertight box usually

accumulate and overflow, clogging

directory under “Septic.”

made of precast concrete, concrete

the absorption area. Since there is

blocks, or reinforced fiberglass.

no tank additive that will dissolve

can cause solids to overflow into

When household waste mate-

or eliminate the accumulation of

the absorption area or leach field.

rial enters the box, several things

sludge, IT MUST BE PUMPED

This can clog the system and may

occur:

OUT.

force replacement of the absorp-

the surface and forms a layer called
scum. Bacteria present in the septic
tank begin to biologically convert
some or all of this material into
liquid.

 Inorganic or inert solid materials that cannot be biologically
converted, and the byproducts

The frequency of pumping for
the size of the tank, the number of

field replacement costs are likely

people occupying the home, the

to exceed $5,000 and may be

frequency of garbage disposal use,

as much as $15,000 to $20,000

and the condition of the system.

for engineered systems. Typical

Generally, a properly-designed

pumping costs are $200 to $400.

tank of 1,000 gallons capacity that

Obviously, it is more cost effective

is used by a family of four people

to pump!

bottom of the tank and form a layer

(gallons)

called sludge.

lies between the sludge and scum.
This is the only thing in the septic
tank that should move out of the
tank and into the leach field.

Internet:
www.unce.unr.edu/NEMO

Funding
provided by:
Nevada Division of
Environmental Protection,
Nonpoint Source Pollution
Management branch &
United States Environmental
Protection Agency.

tion area at considerable expense
and inconvenience. Typical leach

Tank Size

 A cloudy liquid, called effluent,

Failure to periodically pump

a given septic tank will depend on

of bacterial digestion, sink to the

Fax: (775) 784-4881

of septic tanks should be performed

The sludge at the bottom of

verted to liquid for discharge into a

 Organic solid material floats to

Tel: (775) 784-4848

Household Size (number of people)
1

2

3

4

5

6

Years Between Pumping
1000

12.4

5.9

3.7

2.6

2.0

1.5

1250

15.6

7.5

4.8

3.4

2.6

2.0

1500

18.9

9.1

5.9

4.2

3.3

2.6
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