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Wastewater Ammonia Removal with Algae 
One of the most critical problems 
facing the people of Texas, and the 
nation, is the degradation of water 
supplies caused by the release of 
contaminants. In fact, pollution from 
intensive animal feeding operations 
is the single largest contributor of 
water pollution from the agricultural 
industry, 
surpassing 

f' pesticides, which 
I most citizens 

perceive as the 
major contributor. 
From the average of 
11 million acre-feet of surface water 
available in Texas, currently over 6 
million acre-feet is used primarily 
for irrigation, munidpalities, and 
manufacturing. In addition, over 8 
million acre-feet of groundwater is 
taken annually from the nine major 
aquifers for the same industries. If 
we expect to expand industry 
development in Texas, we must be 
able to reuse as much water as 
possible. 

Drs. Clifford Fedler and Nick Parker 
have been investigating methods to 
remove ammonia nitrogen from 
animal waste streams so that when 
treated effluent reaches a surface 
water supply, the water will be of 

0suffident quality to support fish 
growth. Their initial research has 
shown that aeration of the effluent 

from cattle waste lagoons, the typical 
type of treatment following an 
anaerobic or facultative lagoon, for 
less than one day can achieve oxygen 
levels required to support fish 
growth. Unfortunately, the level of 
ammonia in the aerated effluent is 
too high to support fish. If aeration 

is continued for about a week, the 
ammonia nitrogen level is reduced 
by over 95%, but that is still 
insuffidentto allow survival of many 
species of fish. When biological 
filtration for nitrogen removal is 
added to the treatment process, up 
to 50% of the remaining ammonia is 
removed, but the level still remains 
greater than 1 ppm, considered by 
many regulatory agendes as being 
too high for stream discharge where 
fish exist. The problem is that 
nutrients, principally ammonia 
nitrogen, are difficult to remove from 
a lagoon type treatment system, even 
when followed by mechanical 
aeration. One approach that can be 
taken to remove nitrogen and more 
efficiently add oxygen to the water is 
to integrate the lagoon treatment 
system with aquatic plant 

production. These aquatic plants, 
such as algae, not onll~ remove 
ammonia nitrogen to levels less than 
1 ppm, but they provide the most 
effident means of adding oxygen to 
the water. The research in this 
project has shown that in a batch 
scale fermentation tank, the algae 

Phormidium boneri 
can remove 
ammonia nitrogen 
to levels less than 1 
ppm in less than 5 
days. With these 
positive results, the 

next objective was to develop a 
technique to process the lagoon 
effluent on a continuous basis so 
that a fish production system could 
be integrated into the process for 
producing revenue. Current resul~ 
show that the process can take place, 
on a continuous basis with an' 
optimum retention time in an algal 
growth tank of 6 to 10 days. 

This research has resulted in 
installation of a full-scale treatment 
system at the Animal Science Farm 
located east of New Deal, Texas. 
There a three-stage ponding system 
is used to treat the waste produced 
by both cattle and swine. This 
ponding system includes an 
advanced facultative pond specially 
designed to include a pit where 
uninhibited anaerobic digestion of 
the organic material can exist 
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WRC Projects continued 

Water Balance of Cotton Production Systems .~ 
Principal Investigators, Dr. Dan 
Krieg and Dr. Robert Lascano are 
working to develop a 
comprehensive understanding of the 
water balance of conventional tilled 
cotton versus the terminated wheat 
conservation tillage system. 
Specifically, they are trying to 
establish how much of the total water 
resource is wasted versus how much 
is available for the cotton crop to use. 
Large research plots have been 
established at Brownfield and 
Lubbock to represent two different 
soil textures. At each site, two cotton 
production systems have been 
established. One is the conventional, 
clean-tilled system. The other is the 
conservation tillage system designed 
to minimize wind erosion. A wheat 

Time Frame 

cover crop is planted in the fall 
following cotton harvest and allowed 
to grow until late April. It is then 
terminated and cotton planted into 
the standing residue. 

Over the past two years, data have 
indicated that this system cost about 
3 - 3.5 inches of water to establish. 
The past two years this cost was 
irrigation water. The cost this past 
year was 4 inches with half being 
irrigation water. Base soil 
evaporation from November 
through April amounted to a loss of 
3 inches (75% of total precipitation). 
The growing wheat crop consumed 
an additional 1.5 inches. The water 
cost to grow the wheat was the same 
on both soil textures. Once the wheat 

"\N"ater Balance 
1994 -1995 

was killed, the standing straw 
reduced evaporation of additional 
precipitation amounted to over 1 inch 
of benefit. The wheat straw reduced 
the energy load (radiant energy and 
wind) at the soil surface. The 
reduction in wind velocity in the 
microclimate around the young 
cotton resulted in better growth. 
Whether this results in yield 
advantages remains to be proven. 
Additional research conducted by 
Drs. Lascano and Baumhardt,as part 
of this total effort, have demonstrated 
the benefits of the standing wheat on 
breaking up raindrops and reduced 
runoff. The cost-benefit ratio of the 
conservation tillage system will be 
determined at the conculsion of this 
project. 

Total ppt Evaporation Wheat Use 

Water Quality Characteristics of Playa Lakes 
Dr. Heyward Ramsey and Dr. Rick 
Zartman are studying Water Quality 
Characteristics of Playa Lakes. The 
quantity and quality of the urban 
playa lake waters are of interest to 
the City of Lubbock because of the 
multi-purpose use of these lakes. 
Early regional and local playa lake 
studies have been conducted in the 

past focused on the origin of playa 
lakes, geological processes, 
sedimentary and mineralogical 
characteristics, and mosquito 
control. 

However, the linkage between the 
lake water quality and the 
underlying Ogallala Aquiferbecame 

apparent in the late seventies and 
early eighties as a result of the rising 
groundwater levels experienced in 
portions of the City ofLubbock(Chen 
1988). The WRC initiated studies in 
October 1987 to determine impacts 
of urban storm runoff on playa ~ 
Continued on page 3 
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quality. However, the distribution 
and fate of heavy metals overtime in 
the lakes had not been examined 
due to the lack of suitable laboratory 
equipment. A study of these 
materials in the 16 playa lakes has 
been conducted from December 1991 
to the present to evaluate the impacts 
of urban storm water runoff on the 
distribution of heavy metals in 
Lubbock's playa lakes. 

Although, the playa lakes under 
study are not drinking water sources 
and were not considered as potable 
sources, the total (8 events) and 
dissolved (17 events) heavy metal 
data which was obtained from the 16 
test playas was compared to the 
MCLS and SMCLS set by the EPA. 
As compared with the concentrations 
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of some the heavy metals regulated 
by the EPA for drinking water, the 
levels of heavy metals such as As, 
Ba, Cd, Cr, Hg, and Se in storm-fed 
playa lake studies were lower than 
the levels set by the EPA. On the 
other hand, the levels of Al, Fe, and 
Mn were higher than the EPA levels. 
This was determined by inspecting 
the seasonal peaks as well as the 
geometriC means of the 
concentrations of these metals. Since 
the concentrations of hazardous 
metals of interest were much lower 
than the MCLs and SMCLs set by the 
EPA, infiltration of the lake waters 
through the sediments in the bottom 
of the playa lakes should not cause 
any adverse impacts on underlying 
ground water, and playa lakes can 
continue to serve as a good source of 
ground water recharge in the 
Lubbock area. 
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The Fourth Regional Water Plan Meeting Reports Progress 
Regional Efforts to Complement State Plan . h rfl " 

The 4th Ogallala Regional Water Plan 
meeting was held in Plainview, Texas 
on June 7, 1995. Committee members 
unanimously approved the following 
mission statement: "(To) develop, 
promote, and implement water 
conservation, augmentation, and 
management strategies to provide 
adequate water supplies for the Ogallala 
Region of the High Plains of Texas and 
to stabilize or improve the economic 
and social viability and longevity of the 
region through these activities." 

the future need of that population. The 
state plan will be available in draft form 
for public comment by June, 1996. 
Meetings around the state will then 
ensue and a revised plan will go to the 
state board by October, 1996. It should 
reach the legislature by January, 1997. 

watenng troug s ove ow. Carmo •. 
McCainof the High Plains Water District 
discussed the cost-effectiveness of 
installing water conserving fixtures in 
the kitchen and bathroom of 
homeowners. John Abernathy of the 
Texas Agricultural Experiment Station 
at Lubbock discussed research trends 
designed to produce more watereffident 

Updates were then, given from the plant varieties. John Ashworth of the 
regional planning committees. Leon TWDB reported on the possible future 
NewoftheTexasAg ExtensionService use of water from minor aquifers as a 
provided an overview of the cost- secondary water supply. Finally,Patricla 
effectiveness of several agricultural Bruno of P &:: R Surge Systems told the 
water conservation techniques. Emmett group that her committee hopes to raise 

Tony Bagwell, of the Texas Water Autry, Amarillo Water Utilities, told general public awareness about the 
Development Board (TWDB) provided the committee that household water region's surface and ground water 
an update on the State Water planning conservation techniques are being supplies through the development of a 
effort. He emphasized that the regional examined as means to reduce municipal Speaker's Bureau and programs for area 
efforts should mesh with the state efforts wateruse. According to Ross Wilson of schools. The next planning meeting 
for maximum efficiency. Their 50-year the Texas Cattle Feeders Association, will be held September 14 in Lubbock. 
forecast for the state population predicts cattle need 10 gallons of water per head For more information, contact Mr. Wyatt 
that the 17 million reported in 1990 will per day in area feed yards. The at the High Plains Water Dist. in 
increase to about 36 million by 2050. remaining feed yard water use is for Lubbock: 762-0181; or Dr. Urban at the 
Therefore, the water plan must deal with dust abatement or occurs when WaterResourcesCenter,TIU: 742-3597. 
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