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Manure Storage 

If not managed properly, animal manure 
and process-generated wastewater can 

contaminate groundwater, which is the 
underground water that replenishes wells 
and springs. It is the source of drinking 
water for many Texans.  
 Millions of gallons of groundwater may 
be located under the typical home site, 
farm, or ranch. �is water can be polluted 
by materials from fuel tanks, livestock 
pens, septic systems, and storage areas for 
manure, wastewater, fertilizers, or pesti-
cides. 
 �e management decisions you make 
on your property can signi�cantly a�ect 
the quality of your drinking water and 
your family’s health. �ese decisions can 
also a�ect your potential legal liability and 
the value of your property.
 To protect your groundwater supplies, 
store manure and wastewater in an envi-
ronmentally sound manner until you can 
apply it to land for crop production. �e 
safety of storing large amounts of manure 
in one place for extended periods depends 
on:
	 •			The	physical	and	chemical	character-

istics of the soil in the storage area, as 

well as those of the geologic materials 
underground

	 •			The	design	and	construction	of	the	
storage site, including the control of 
potential drainage and seepage

 An animal feeding operation is a lot or 
facility where animals are held and fed for 
a total of 45 days or more in any 12-month 
period. Any feeding operation can qualify 
as a concentrated animal feeding operation 
(CAFO) if it signi�cantly pollutes water 
resources. To operate, CAFOs must have 
permits from the Texas Commission on 
Environmental Quality (TCEQ). 
 CAFOs are de�ned according to the 
type and number of animals on a site. If 
you have more than 150 horses, 300 head 
of beef cattle, or 200 head of dairy cattle, 
contact the TCEQ to determine if you 
need a water-quality protection permit. 
 �e requirements may di�er by county; 
for example, Bosque, Comanche, Erath, 
Hamilton, Hopkins, Johnson, Rains, and 
Wood Counties allow fewer livestock on 
site than do other Texas counties.
 Texas law requires that a water well-
head be separated from any livestock yard, 
feeding operation, or manure storage and 



Table 1.  Questions to help landowners determine whether the storage of livestock manure may be threat-
ening their well water.

YES      NO                                       QUESTIONS

£ £  1.  Do you store animal manure and wastewater on your property for more than 90 days? 

£ £  2.  Do you store manure and wastewater on your property for shorter periods (30 to 90 days)?

£ £  3.   Do you store manure and wastewater closer than 150 feet from a water well?

£ £  4.  Do you use lagoons or basins for manure and wastewater storage?

£ £  5.   Do you know how to have manure tested and how to calculate the appropriate land application rates?

£ £  6.   Are any abandoned manure and wastewater storage facilities on your property?
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use area by at least 150 feet. However, to protect your 
well water, also adopt management practices that 
further reduce the potential for contamination. 
 �e questions in Table 1 may help you identify 
potential risks associated with storing animal manure 
and wastewater. Many of these situations can lead to 
contamination of your drinking water.
 If you answer yes or do not know the answer to 
any question, you may have a high-risk situation on 
the property. Information on how to address each 
question follows.

1.  Do you store animal manure and 
wastewater on your property for more 
than 90 days?

 Animal manure can be stored in solid, slurry, or 
liquid states:
	 •			Solid manure is stacked against walls and on 

slabs.
	 •			Slurry is pumped into containment areas.
	 •			Liquid manure is held in tanks or manure 

storage ponds or lagoons, where some manure 
solids may settle out and accumulate in the 
bottom as sludge.

 Liquid and slurry storage systems are self-con-
tained. Manure and wastewater can contaminate 
groundwater if the storage systems are not structurally 
sound or are not emptied when needed.
 Liquid storage systems use pumps and pipes 
or �ushed manure channels to convey manure and 
wastewater from the barn and alleys to the storage 
structure. �ese must be installed properly and main-

tained carefully to ensure that they do not leak or 
over�ow. 

Each time a steel or concrete structure is emp-
tied, carefully check it for cracks or leaks in seals that 
should be watertight. Repair all damage immediately. 
Likewise, check the embankments and bottom of 
emptied manure storage basins to make sure that the 
liner materials are not, damaged, cracked or eroded.

Although seepage from in-ground manure and 
wastewater storage facilities is not always easy to 
recognize, there are some telltale signs. A pit may be 
leaking if:
	 •			Liquids	must	be	added	to	the	wastewater	before	

it can be agitated and pumped. A crust should 
form over a liquid storage pit, which will mini-
mize evaporation.

	 •			The	pit	does	not	fill	to	the	level	that	it	was	
designed to reach in a speci�c period. For exam-
ple: A pit was designed to store manure from 
a set number of animals for 120 days. It may 
be leaking if it receives the designated manure 
amounts but does not �ll to the design level in 
120 days. 

Some solid manure facilities are designed to allow 
seepage from the stack. �ey must collect and treat 
the waste seepage. Do not use them on sites with 
coarse-textured soils, fractured bedrock, or shallow 
water tables. 

�e best way to handle seepage is to channel it 
into a watertight holding pond or storage tank. If a 
holding pond cannot be built, another option is to 
erect a roof over the manure storage structure to keep 
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rain out of the stack. Roofed storage systems must 
have extra bedding to absorb and retain the liquid 
part of the manure.

2.  Do you store manure and wastewater on 
your property for shorter periods (30 to 90 
days)?
Short-term (usually 30 to 90 days) storage facilities 

allow producers to hold manure and wastewater when:
	 •			Bad	weather	makes	applying	the	manure	unfea-

sible
	 •			Crops	are	growing	and	the	land	is	unavailable	

for applying manure
	 •			Not	enough	land	is	available	to	handle	frequent	

hauling and utilization of manure
	 •			There	is	not	enough	time	to	apply	all	the	

manure
Stacking manure in or near �elds even short-term 

is	not	recommended.	No	matter	how	it	is	done,	the	
exposed storage can contaminate surface water and 
groundwater. If you stack manure in �elds often, 
build a short-term storage facility.

Another disadvantage of short-term storage is that 
the manure must be handled twice. However, short-
term storage structures can be designed to facilitate 
handling as well as e�ectively protect surface water 
and groundwater. 

To store manure for extended periods, open hous-
ing such as a pole shed is often used. �e roof will 
keep rain o� the manure. �ese sheds are relatively 
safe for water quality if:
	 •			They	are	protected	from	surface	water	runoff
	 •			Enough	bedding	is	provided	to	absorb	liquids	

and reduce seepage
	 •			They	are	cleaned	as	often	as	possible

In bad weather or busy work periods, do not 
scrape the manure into piles in the animal lot. It poses 
risks to herd health and water sources. Instead, haul 
the manure to a long-term storage facility.

Compared to short-term techniques, long-term 
storage practices and structures can better protect 
water quality and handle unplanned events such as 
major storms.

3.  Do you store manure and wastewater 
closer than 150 feet from a water well?
Texas regulations require that all animal manure 

and wastewater storage facilities be at least 150 feet 
from a water well. However, to keep the farm’s water 

supply safe, a separation distance of 250 feet or more 
from the well is strongly recommended.

For temporary manure stacks and earthen storage 
facilities, the minimum separation distance should be 
at least 250 feet. 

Make every e�ort to meet the current recommen-
dations and exceed the regulations whenever possible.

4.  Do you use lagoons or basins for manure 
and wastewater storage?
�e TCEQ implements the regulations govern-

ing CAFOs. Even if your lagoons or holding ponds 
are not subject to CAFO rules, following them can 
protect your groundwater from seepage.

TCEQ regulations require that CAFO wastewater 
retention facilities be made of compacted or original 
soil that allows less seepage than would 1.5 feet of soil 
that is clayey and has a hydraulic conductivity of  
1 x 10-7 cm/sec, as designed and documented by a 
licensed Texas professional engineer. 

Also, fence any animal manure and wastewater 
storage structures that may create a safety hazard for 
animals and humans.

For more information on lagoon management, see 
the Texas A&M AgriLife Extension Service publi-
cations Proper Lagoon Management to Reduce Odor 
and Excessive Sludge Accumulation (E-9) and Closure 
of Lagoons and Earthen Manure Storage Structures 
(B-6122).

5.  Do you know how to have manure tested 
and how to calculate the appropriate 
land application rates?
If managed properly, manure can safely be applied 

to the land to provide nutrients for crops. Apply solid 
and liquid manure to land using rates and meth-
ods that prevent it from polluting surface water and 
groundwater. 

Stored manure can be easily tested to determine 
its nutrient levels. When taking samples of manure, 
make sure that they are representative of the source. 
Collect and thoroughly mix at least 10 subsamples to 
produce one composite sample for analysis. 

Have the soil and manure analyzed so you can 
provide the nutrients that the crop needs. Do not 
apply more manure than the crop needs. Credit the 
manure nutrients in the fertilizer program for the 
�eld.
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 Instructions for collecting soil samples are avail-
able in the Texas A&M AgriLife Extension Service 
publication titled, Testing Your Soil: How to Collect and 
Send Samples (E-534).
 For more information, see the AgriLife Extension 
publications Managing Crop Nutrients through Soil, 
Manure and Effluent Testing (E-536) and Using Animal 
Manure and Wastewater for Crops and Pastures: Know 
and Take Credit for your N, P and K (E-47).

6.  Are any abandoned manure and 
wastewater storage facilities on your 
property?

 Completely empty all abandoned storage struc-
tures. Remove the liners of earthen manure and 
wastewater storage facilities to a depth of about 2 feet 
and spread them over disposal areas. Fill and level the 
remaining hole. 
 Also remove the manure packs from structures 
and lots that are no longer used, and apply the 
manure to land at agronomic rates. If manure is 
stacked in �elds, remove it as soon as conditions per-
mit.
 Contaminants in the well water may be odorless, 
tasteless, and invisible to the naked eye. To detect any 
contamination, have your well water tested every year. 
Have it analyzed for nitrates and E. coli contamina-
tion, the most likely constituents to pollute ground-
water from manure handling. �e Texas Well Owner 
Network: Texas Well Owner’s Guide to Water Supply 
recommends well water treatment options if water 
quality has been compromised. 
 You can be �ned for any signi�cant surface water 
or groundwater contamination, and the TCEQ could 
require	corrective	measures.	Contact	the	local	Natural	
Resources Conservation Service o�ce or your county 
Extension agent for information about local ordi-
nances and state regulations. 

Summary
 Follow these management practices to help pre-
vent stored animal waste from contaminating your 
groundwater:
	 •			Store	manure	and	wastewater	in	facilities	built	

according to accepted engineering standards.
	 •			Empty	liquid	manure	pits	often	enough	to	pre-

vent waste from �owing over the top.
	 •			Check	pipes,	manure	pits,	storage	structures,	

and other storage or conveyances for signs of 
leaks or deterioration.

	 •			Make	sure	that	your	manure	storage	facility	is	
at least 150 feet (preferably 250 feet) from any 
water well, stream, or pond.

	 •			Calculate	your	manure	and	wastewater	appli-
cation rates according to the results of soil and 
manure tests and the needs of the crop to be 
grown.
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