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Vadose zone remediation task for Pantex project 
As part of its commitment to ad
dress needs of the remediation 
effort at Pantex, a university con
sortium is conducting experiments 
related to vadose zone (an area of 
unsaturated soil beneath the sur
face and above groundwater sup
plieS) remediation. Engineers and 
scientists at Texas Tech, Texas 
A&M, and the University of Texas 
at Austin are researching subsur-

('face soil permeability and potential 
Jorption of trichloroethylene (TCE) 
vapors onto subsurface soils. They 
also are developing a model of soil 
vapor extraction. 

Pantex typically uses solvents 
(TCE or acetone) to process high 

explosives at the site. Up until 
the early 1980s, waste 
solvents and solvent
contaminated water were 
discharged into a system of 
drainage ditches. The waste 
infiltrated the ditches and 
moved toward a perched 
aquifer above the Ogallala 
Aquifer. Since then, TCE has 
been detected in the perched 
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some must have been deposited in under normal conditions, are un-
the vadose zone above the aquifer able to evaporate from subsurface 
(termed residual Sllfuration). The soils and require intervention to 
volatile solvents, which evaporate do so. This is achieved through 

Scope of Services finalized for 
Ogallala Man~gement Plan 

soil vapor extraction (SVE). 
The SVE process introduces air 

to subsurface soils through a sys
tem of extraction and vent wells. 
After the contaminated area is 
identified, wells are installed that 
span the distance from land sur
face to the area of residual satura
tion. These wells typically have a 
radius of influence of approxi
mately 100 feet and are placed 
accordingly to adequately treat the 
area. 

The Scope of Services for the 
Ogallala Management Plan was 
approved and accepted by the 
plan's Management Team. The 
Scope of Services will proceed to 
the Texas Water Development 
Board for approval and where a 
contract will be drawn. The con
tract will match dollar for dollar, 
up to $600,000, approved expenses 
of the planning process, as out-

-lined in the Scope of Services. 
r" The Management Team met 

January 25 and March 1, at the 
Water Resources Center, to revise 
and refine the document. 

The Scope of Services outlines 

assessments and activities propos
ed for the High Plains Ogallala 
Area Water Management Plan. The 
document comprises six tasks that 
address water demand and sup
ply; supply allocation; institutional 
analyses, water policy, and imple
mentation recommendations; spe
cial studies; and management and 
coordination. Bids will be accepted 
and subcontracts awarded to 
complete objectives and tasks. 

Tasks 1 and 2 focus on regional 
water demands and resources for 
surface and groundwater. Task 3 
compares supply and demand and 

(See "Scope of Services," page 2) 

When TCE comes in contact 
with air, it evaporates and is re
moved via extraction wells that 
pull the air to the surface. Out
flowing air is passed through acti
vated carbon, which attracts and 
removes TCE. The pull of air 

(See "Vadose zone," page 3) 
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WRC sponsors ongoing studies of playa lake 
water quality 
Studies of the water quality in 16 
Lubbock playa lakes indicate that 
the water quality is not as poor as 
researchers first thought. Results 
show that the majority of pollu
tants and heavy metals considered 
hazardous to humans and aquatic 
communities appears in low con
centrations. Acceptable levels of 
contamination have led engineers 
in the Water Resources Center 
(WRC) to recommend a minimum 
level of stormwater management 
that will maintain existing levels of 
water quality in local receiving 
waters in the region's urban areas. 

Professor Heyward Ramsey ill, 
associate professor of civil 
engineering, discussed the study 
and its results in his presentation, 
"Stormwater Studies in Urban 
Watersheds: An Evaluation of the 
Water Quality Parameters Over 
Time in 16 Urban Playa Lakes," at 
the 1996 Nonpoi.nt Principles and 
Practice Sympo:\ium. The symposi
um, held January 17, was sponsor
ed by the Brazos River Authority, 
in cooperation with the Texas 
Natural Resource Conservation 
Commission, as part of the Clean 

. Results indicate water quality of Lubbock playa 
lakes falls within acceptable levels of 
contamination 

Rivers Program public outreach 
effort. 

The study builds on urban 
stormwater studies begun by the 
WRC in July 1969 to evaluate 
water quality of ptaya lakes. Quan
tity and quality of urban playa 
lake waters remain areas of special 
concern to the city of Lubbock 
because of the playas' multipur
pose use. Playas, which occur one 
per square mile within city limits, 
are used for stormwater storage, 
become focal points for city park 
development, provide opportuni
ties for water-based sports (fish
ing, boating, wind surfing), and 
provide luibitat for wintering 
migratory waterfowl. 

Interest in water quality also 
stems from modification of urban 
playa lake basins that has aug
mented recharge of groundwaters, 
and increasing residential and 
commercial development on urban 
watersheds, which contributes to 
transport of greater concentrations 
of pollutants that enter the playa 
lake via stormwater runoff. 

Objectives of the study are to 
determine water quality charac
teristics of urban playa lake waters, 
examine variations in water qual
ity in urban playa lakes and among 
studies of playa lakes over time, 
and develop relationships between 
runoff volumes and pollutant 
loads. 

Rather than setting up an 
elaborate sampling and analysis 
program to sample stormwaters on 
the watershed during a runoff 
event, the project staff adopted a 
less costly approach for the current 
study. The staff will develop a 
baseline for quantity and quality 
by sampling 16 playas on a quar
terly basis and conducting initial .~ 
analyses. Baseline data can then bE: 
compared with data obtained from 
monitOring playa lake levels and 
water quality in the aftermath of a 
storm runoff event. The compari-
son would give a valid estimate of 
the composite amount and type of 
pollutants that entered during that 
event. 

Results of the study performed 

Scope of Services outlines tasks for water plan 
(Cont. from page 1) 

on the quality of playa lake waters 
under the auspices of the WRC 
have shown that generally the 
water quality in these playas is 

identifies areas of deficiencies. 
Task 4 examines inventory and 
analyzes various water manage
ment entities in the region. 
Further assessment will identify 
other state/ federal institutional or 
non-institutional policy initiatives 
that may be needed to better 
manage High Plains water 
resources. Task 5 identifies studies 
necessary to collect and analyze 
data, develop and evaluate 
models, and/or to otherwise 
accomplish Tasks 1-4. Task 6 

addresses management and 
coordination of the multiyear 
study. 

The overall study will be coor
dinated through a three-tiered 
structure consisting of an overall 
Planning Group, a Management 
Team, and an 8-12-member 
Executive Committee. The tiers 
represent general interest in the 
planning effort, water needs and 
concerns of user groups, and 
participants appointed by the 
Management Team, respectively. 

good, even under full develop-
ment. Even though urban playa 
lakes should not be considered as 
sources of drinking water, the 
heavy metal content measured in 
the urban lakes with watersheds in 
a variety of land uses, except that 
of heavy and light industry, was in 
the vast majo~ty of cases lower .. " 
than the maxunum contaminant ' ~ 
levels published for potable 
waters, and data do not indicate a 

(See "Water quality," page 4) 
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Vadose zone remediation 
",(Cont. from page 1) 

through the extraction wells draws 
fresh air through the vent wells; 
the resulting flow enables TeE to 
evaporate throughout the area. 

Ongoing research at the three 
universities is geared toward im
proving the effectiveness and 
efficiency of SVE, and Texas Tech 
leads this task. Texas Tech's team, 
led by Ken Rainwater, associate 
professor of civil engineering, is 
assisting the University of Texas 
with applying a vadose zone tracer 
test in the field. An existing well 
system will be subjected to the test 
and results will help engineers 
understand radius of influence of 
wells and the time it takes air and 
vapors to travel through the unsat
urated zone at the site. Amit Arm
strong, a doctoral candidate in civil 

,........ engineering, is developing a user
( 'friendly, two-dimensional model 

of the SVE process. The model will 
enable engineers to specify the 
contaminant of interest and loca
tions for extraction and vent wells. 
The model is unique because it ac
counts for increased air permea
bility in the soil as liquids are 
evaporated. 

(See "Vadose zone," page 4) 
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Scope of Services, wildlife considered at 
Ogallala Management Plan meeting 
Participants in the Ogallala 
Management Plan met to review 
the Scope of Services and consider 
wildlife issues as part of the Man
agement Plan. The March 19 meet
ing at Texas Tech University was 
the seventh called to develop a 
strategy that .will ensure water 
availability for all needs of the 
Texas High Plains. 

The Scope of Services outlines 
assessments and activities pro
posed for the High Plains Ogallala 
Area Water Management Plan. The 
document addresses near and long 
term perspectives (1990-2050) for 
the High Plains area with regard to 
water resources and provides 
guidelines to develop and imple
ment policies in light of existing 
and anticipated supplies. (For 
more information, see related 
article on page 1.) 

Individuals representing wild
life interests in state, federal, and 
government sectors encouraged 
support for wildlife considerations 
during development of the 
Ogallala Management Plan. 

Maintaining the ephemeral 
nature of playa lakes in the region 
has several benefits, including 
biodiversity, productivity, runoff 
storage, irrigation resource, aquifer 
recharge, wintering and migrating 
areas for waterfowl, preservation 
of native plants, and food, cover, 
and water for resident animals. 
Managing playa lakes, by regu
lating grazing, planting food crops 
for pheasant and other fowl, creat
ing saturated playa soils, and con
structing fences, filter strips, or 
terraces, benefits habitat and 
landowners. 

Landowners interested in 
managing their lands for wildlife 
and habitat can apply for assist
ance from the Private Lands 
Enhancemen. Program operated 
by the Texas Parks and Wildlife 
Department. The program offers 
assistance ranging from informa
tion dissemination and recom
mendations to implementation of 
management practices to meet a 
particular landowner's needs. 

(See "Wildlife issues," page 4) 
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Water quality should improve (Cont. from page 2) 

buildup of pollutant concentra
tions with time. Quality of waters 
in urban playa lakes should con
tinue to improve in the future with 
the implementation of minimal 
urban stormwater management 
practices, which include properly 
using and disposing potential 

contaminants, reducing bare or 
exposed soils on urban watershedS 
and in playa lake basins, maintain
ing basin area vegetation, and im
plementing bank protection mea
sures to reduce shore erosion and 
resuspension of inorganic 
sediments. 

Wildlife issues considered in water 
management plan (Cont. from page 3) 

Water quality, streambank 
stability, and sediment concerns 
should be incorporated into the 
Management Plan so landowners 
interested in maintaining playas 
have an option to do so under the 
plan. 

Managing playas, and thus 
supporting wildfowl populations 
and wildlife habitat, would have a 
Significant economic impact 
through sport hunting. Hunting is 
an untapped economic reso~rce, 
yet it will contribute $103 million 
to the High Plains economy in 
1996; fishing wi11. contribute $69 
million. Because of potential 
economic benefits from hunting, 
maintaining playas should be 
included in the Ogallala Manage
mentPlan. 

WATER RESOURCES CENTER. 
TEXAS TECH UNIVERSITY 
Box 41022 
LUBBOCK, TX 79409-1022 

In other business, team leaders 
reported on the progress of their 
respective team studies. In 
particular, the Public Awareness 
team has identified four public 
schools that will participate in an 
education program stressing water 
conservation and education. 
Additionally, the team proposes to 
increase awareness of the Ogallala 
Management Plan through press 
kits, a speaker's bureau, town 
meetings, and press conferences 
that coincide with specific phases 
of water use in the region. 

The next meeting for the 
Management Plan will be June 13 
at the Agricultural Research and 
Extension Center in Amarillo, 
Texas. Interested persons are in
vited to attend. For more informa-
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Vadose zone remediation 
(Cont. from page 3) ~ 

At the University of Texas, 
Daene McKinney, assistant profes
sor of engineering, leads a team 
that is using soil cores from recent 
Pantex drilling to establish permea
bility of subsurface soil to air. A 
second aspect of the research in
volves planning the vadose zone 
tracer test. 

, Engineers at Texas A&M are 
concerned with potential sorption 
of TCE vapo~ onto subsurface 
soils. Sorption can slow movement 
of vapors as the wells try to re-
move them. Aydin Akgerman, pro
fessor of civil engineering, heads 
his team in conducting laboratory 
experiments to establish sorption 
parameters for TCE and related 
organic vapors to soil core material 
from recent Pantex drilling. Theo
retical modeling of the sorption " 
process will help determine if 
sorption is significant in the overall 
SVE process. 

tion, contact lloyd Urban at 806/ 
742-3597 or Wayne Wyatt at 806/ 
762-0181. 
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