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Information about Your Well 

• Record the Locations 
(GPS)

• Keep Well Logs 

• Registration or Permit 
with Groundwater 
Conservation District

• TWDB and TCEQ 



Well Siting Regulations 

50 feet from any septic tank, cistern, 
property boundary, and/or nonpotable well



Well Siting Regulations 

100 feet from a septic drain field or 
leach field



Well Siting Regulations 

150 feet from: 
• Pet shelter
• Livestock yard
• Feed storage facility
• Pesticide storage
• Fertilizer storage



Contract a licensed driller

Water Well Drillers and Pump Installers 
Administrative Rules 
76.1000. Technical Requirements.  Locations and 

Standards for Completion for Wells (TDLR)

Well Construction
Ten feet of annular cement
Sloping cement slab that extends 2 feet in all 

directions
Casing extending 12 inches above land surface

Proper Well Construction 



The Finished Product – Drilled Well
(a) Wells shall be completed in accordance with the following 
specifications and in compliance with the local groundwater 
conservation district rules or incorporated city ordinances:



Why Does Well Construction Matter? 

• Poor construction can 
affect drinking water 
quality 

• Poor construction can 
contribute to 
groundwater pollution

• Proper construction can 
prolong the life and yield 
of the well and protect 
groundwater quality



Well Logs

• Well number

• Owner and location 
information

• Well construction 
and driller 
information

• Well testing data

• Geologic formation 



https://www3.twdb.texas.gov/apps/waterdatainteractive/groundwaterdataviewer











https://www.tceq.texas.gov/gis/waterwellview.html









https://www.tdlr.texas.gov/LicenseSearch/







GROUNDWATER

 9 major, 21 minor 
aquifers

 3-4 billion acre-feet

 250 times as much 
groundwater as we 
have surface water



Carrizo-Wilcox



Brazos River Alluvium

Queen City

Sparta

Yegua Jackson





Drinking Water Quality
 Federal Safe Drinking Water Act, 1974 (SDWA):

 Establishes standards for surface and groundwater 
sources used for drinking water.

 EPA sets standards based on whether a 
contaminant:
1. Harms human health
2. Is known to occur in drinking water
3. Can be detected in drinking water

 TCEQ is required to enforce the SDWA

Water Quality Law and Policy



Texas Private Well Regulations
• Well location requirements 
• Well construction 
• No requirements for water 

testing or maintenance 
after construction

Water Supply Regulations 
EPA – National Drinking 
Water Standards 
• Public water systems 
• Primary Standards – Health
• Secondary Standards – 

Nuisance
• Can be used as a guide for 

your private well



Private Wells:  Drinking, Irrigation, Livestock

1. Over 1,000,000 private water wells in Texas.

2. About 10% of private wells contain fecal coliform 
bacteria.  MCL = 0.

3. Two to 50% exceed nitrate MCL depending on 
region (TWDB 2003-2008 data for 3,861 wells).

4. Iron and H2S are not harmful, but can be significant 
nuisances.

5. Disappointment:  water too salty for irrigation and 
livestock uses



Keeping a Safe Distance

Protecting the well
 Pump house should 

not be used as a 
storage shed for
 Pesticides
 Chemicals
 Feed sacks 

 Don’t winterize the 
well with fertilizer 
bags







Thirsty?



Summary Results

Number of samples screened:  52 
Positives for E. coli:  1  (2%) 
Positive for coliform bacteria:  19  (37%)
Nitrate average:  0.06 ppm       Range:  0.01 – 0.93 ppm

Average salinity (TDS):  586 ppm   Range:  44 – 2,351 ppm 

pH Range:  5.1 – 8.1



Summary Results
Boron Average:  0.43 ppm   Range:  0.01 – 5.92 ppm

Sodium Average:  123 ppm  Range:  1 – 681 ppm 

SAR Average:  9.1              Range:  0.2 – 43.9 

Sulfate Average:  86 ppm   Range: 1 - 777 ppm  

Chloride Average:  83 ppm  Range:  3 – 871 ppm

Iron Average:  0.2 ppm      Range:  0.01 – 5.57 ppm

Manganese Average:  0.06 ppm  Range:  0.01 – 0.51 ppm

Conductivity Average:  789  Range:  87 – 4,390 



Routine Test:
• Conductivity
• SAR
• Individual ions

3-Level Rating:
• Acceptable
• Limiting
• Very Limiting



Water Well Testing FAQs
How often should the well be tested?

• Annually for bacteria.  
• Every few years for general chemistry such as nitrates 

and salts.  
• As frequently as needed for other contaminants of 

concern (http://water.epa.gov/drink/contaminants/index.cfm) 

How much will it cost?
• Varies depending on analyses selected.
• Basic E. coli test should be less than $50.

How do I find a lab?
• County Health Departments and River Authorities
•  NELAC-certified labs on TCEQ website

http://water.epa.gov/drink/contaminants/index.cfm


Private Well Testing
Irrigation and Livestock:  

Texas AgriLife Extension Service Soil, Water and Forage 
Testing Laboratory at TAMU (http://soiltesting.tamu.edu/) 

http://soiltesting.tamu.edu/


Fecal Bacteria 
 Microscopic organisms 

found in feces of humans 
and other warm-blooded 
animals 

 Not all are harmful by 
themselves

 Indicator organisms: 
indicate presence of 
pathogenic  bacteria, 
viruses, parasites

 Fecal coliform and E. coli 
are most commonly 
tested



Septic Systems

 Inspect the septic system annually

 Pump out the septic system every 3 to 5 years

 Avoid or reduce the use of the garbage disposal

 Minimize the volume of household water to be treated

 Do not dump paints/chemicals in drains or toilets

 Protect the drainfield from damage

 Separation:  50 ft from tank and 100 ft from drain/spray 
field



HUMANS

50 FT. MINIMUM 
SEPARATION

100 FT. MINIMUM 
SEPARATION

DRAIN/SPRAY FIELD

Sources of Bacteria



Sources of Bacteria

LIVESTOCK

• 150 FT. MINIMUM SEPARATION

• DOWN SLOPE FROM WELL



Sources of Bacteria

DOMESTIC 
ANIMALS

150 FT. MINIMUM SEPARATION
FROM PENS, YARDS AND RUNS



.

Why be Concerned with Nitrates?

Methemoglobinemia (Blue baby syndrome)

Pregnant/Nursing women

 Infants

Elderly/Suppressed immune systems

Symptoms:  blueness, breathing difficulty, and 
vomiting



Sources of Nitrates

HUMANS

50 FT. MINIMUM 
SEPARATION

100 FT. MINIMUM 
SEPARATION

DRAIN/SPRAY FIELD



FERTILIZER

Sources of Nitrates

STORAGE:  150 FT. MINIMUM SEPARATION



ANIMAL WASTE

Sources of Nitrates

• 150 FT. SEPARATION FOR PETS AND LIVESTOCK
• WILDLIFE:  NO GUIDELINES



• Level of dissolved minerals, 
including salts 

• More than 500 mg/L tastes 
salty 

• Sodium is often referred to as 
a measure of salinity, most 
common cause of high TDS in 
Texas

Total Dissolved Solids (TDS)



.

Salinity Tolerance - Animals
PPM 
0 - 3,000         O.K. for all livestock  

3,000 – 4,999   Satisfactory, may result in temporary 
refusal/diarrhea; poor quality for poultry

4,999 - 6,999  Reasonably safe, not for  pregnant/ 
lactating animals

6,999 - 10,000 Risky to young, pregnant/lactating animals 
or animals under heat stress

>10,000 Unsuitable for all livestock
 



.

Salinity Tolerance - Plants
PPM
0 - 175          Excellent, no risk to plants

175 – 525  Good, not for sensitive plants

525 – 1,400   Permissible, not for low salt 
tolerant plants

1,400 – 2,100 Doubtful, damage to high salt 
tolerant plants 

>2,100  Unsuitable
 



.

Other Water Quality Concerns:  Boron

PPM Plants 
<1 Toxicity to many sensitive plants may occur 

at 1 ppm.   

2-10 Most perennial grasses relatively tolerant at 
2-10.   (2 samples in this range)

 

 Highest in Summary set:    5.92

Boron can become toxic to some plants when the soil-water 
concentration exceeds optimum plant growth levels



Sodium (Na) Hazard
 Sodic Soil Condition

• Na accumulates on soil.
• Loss of structure, hard, 

compacted.
• Infiltration, aeration, 

root growth greatly 
reduced.



SAR – Soil Sodium Absorption Ratio 

Sodium concentration in relation to calcium and 
magnesium concentrations

• Na can replace Calcium and Magnesium adsorbed on 
soil clays 

• Causes dispersion of soil particles

• Soil becomes hard and compact, and water infiltration 
is affected

• Soil structure can be damaged



.

SAR – Soil Sodium Absorption Ratio 

<10 No sodium hazard.  May be used on all 
sensitive crops.

10-18 Medium sodium hazard.  Gypsum and 
leaching needed.  (5 samples)

19-26 High sodium hazard.  Generally unsuitable 
for continued use.  (1 sample)

>26 Very high sodium hazard.  Generally 
unsuitable for use.  (7 samples)

Sodium relative to calcium and magnesium concentrations

SAR Value    Sodium Hazard and Comments



.

Other Water Quality Concerns:  Sulfate

Target Concentrations
Domestic water: > 250 ppm can cause diarrhea  

  (Secondary Drinking Water Standard)
   (4 samples)
Irrigation water: Moderate concentration can  

  reduce growth or cause specific injury 
 Adds to salinity

Livestock water: > 2000 ppm can cause diarrhea in 
  most livestock



.

Other Water Quality Concerns:  Chloride

Target Concentrations
Domestic water: > 250 ppm may cause salty taste 

  (Secondary Drinking Water Standard)
   (5 samples)
Irrigation water: >900 ppm is considered non-suitable for 

 all agronomic crops
   
Livestock water: Limit not currently established
   Adds to salinity



Managing Marginal Quality Irrigation Water 

 Crop Management
• Select more tolerant plant species.

 Water Management
• Water “deeply” to leach salts (leaching fraction). 

Typically 5-75% extra water.
 Soil Management  

• Mulch to reduce evaporation and improve leaching.
• Deep tillage to improve drainage.
• Chemical amendments – gypsum to remove sodium.
• Routine soil testing to monitor.



Iron and Manganese 

• Nuisance –unpleasant taste, 
odor, and color

• Secondary MCL:

 Iron = 0.3 mg/L  (5)

 Manganese =.05 mg/L (9)

• Stains- Iron (reddish brown) 
Manganese (brownish black) 
on concrete, laundry, and 
plumbing fixtures



Iron and Manganese Treatment 
Treatment depends on type and 
concentration

• Initially clear, but particles form 
and settle out

• Water from tap has solid 
particles or has a tint

• Iron/manganese bacteria- 
reddish or black slime in toilet 
or faucets.

 
Treatment:  Phosphate injection, water softener, oxidizing filter, aeration/filtration, 

shock treatment and filtration



Hydrogen Sulfide 

• Colorless gas with a “rotten egg” odor
• Formed by sulfur- and sulfate-reducing bacteria that can occur 

naturally in groundwater

• Shallow or poorly constructed wells

• Wells drilled in shale, sandstone, near coal or oil fields 



Hydrogen Sulfide (H2S) Treatment
• If the smell is only from the hot water faucet, problem likely is in 

the water heater
 Ensure the water heater is set according to manufacturer’s 

recommendation – often 140o will help.  Careful of scalding.
 Problem might be caused by a chemical reaction with the 

magnesium control rod (anode) 
o Can be removed or replaced with an aluminum or zinc rod.

 Consider a tankless heater.

• If the smell is coming from both hot and cold faucets, but only 
from water treated by a water softener and not in the untreated 
water, problem likely is sulfur bacteria in the water softener.
 Hire a water treatment specialist to clean the water softener.



Hydrogen Sulfide (H2S) Treatment
• If the smell is strong when the water in both the hot and cold faucets 

is first turned on, and becomes weaker or goes away after the water 
has run for a while, or if the smell varies over time, the problem is 
likely sulfur bacteria in the well or plumbing system.

 If from sulfur-reducing bacteria, shock chlorination may treat; 
could follow with a UV filter OR manganese greensand filter (up 
to 10 ppm) or continuous chlorination system (6 to 75 ppm)

• If the smell is strong when you first turn on the water in both the hot 
and cold faucets and is more or less constant and persists with use, 
the problem likely is H2S in the groundwater that supplies the well.

 A whole house carbon filter may remove enough (GAC up to 1 
ppm and Catalytic C “more” depending on DO). 

 Aeration tank, early-style pressure tank bladder (up to 2 ppm)



Hydrogen Sulfide (H2S) Treatment



Abandoned Wells
Have you seen an abandoned well?
 Was it covered?
 Would it have been easy to fall in to?



Should the well be plugged or capped?

 A well that has not been 
used in six months should 
be plugged.

 However, if the well is not 
deteriorated and has 
good casing, pump and 
pump column, the 
landowner may instead 
cap the well.



Who Should Plug the Well? 
A landowner may 
plug wells with 
less than 100 feet 
of standing water 
in the well.

But, a contractor may have better equipment and 
understanding of the geological conditions that affect how 
the well should be plugged.



Capping Abandoned Wells
• Under Texas law, the landowner is responsible for plugging 

abandoned water wells and is liable for any water 
contamination or injury that results

• Another alternative is to cap the well
 If the well is “non-deteriorated” and in good condition



Three criteria for capping a well
• A cap must fit tightly and be properly sealed to prevent surface 

pollutants from entering well
• The cap should support 400 pounds to minimize the risk of a person 

falling into the well
• To protect children and animals, the cap should not be easily 

removed by hand and not easy to lift. 

Capping a Well 



 As the private well owner you are the operator of 
your water system: drilling, maintenance, regulating, 
testing

 Protect your well and your water supply with easy 
preventive steps

 It is cheaper to prevent issues than to repair them

 TEST your water well every year! 

Key Points to Remember 



Resources on water quality issues available at: https://twon.tamu.edu



Questions?
Joel  Pigg 

979-321-5946 or j-pigg@tamu.edu
Texas A&M AgriLife Extension Service

https://twon.tamu.edu/
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