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Project Tasks

• Task (a)- Synthesize hydrology data
• Task (b)- Select sites for dye tracer studiesTask (b) Select sites for dye tracer studies
• Task (c)- Assemble caliche attributes
• Task (d)- Verify infiltration rates  
• Task (e)- Develop dye tracer techniques
• Task (f )- Verify pathways of water 

movementmovement
• Tasks (g, i)-Report research results
• Tasks (h)- Propose refinements in guidelines  
• Proposed new activities

TOWTRC March 4, 2008
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Central Texas Hill Country Microtopographical Elements
[Modified from Woodruff (1992)]
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Tensiometer Time Series

Site 5
Barton Creek Properties (currently Stratus Properties)

Elev:  261.2 m, riser
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Site 5
Barton Creek Properties (currently Stratus Properties)

Elev:  261.2 m, riser

Perched Water Tables
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Percentage Seasonal Saturation
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Percentage time soil saturated  
(ephemeral perched watertables)
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Summary of Hydrological Studies
• Seasonal perched water tables occur at 
variable depths in risers

• Little connectivity of perched water tables 
from riser to riser

• No systematic increase in soil wetness from 
upslope to downslope risers

• Rapid movement of infiltrating waters 
th hthrough macropores

TOWTRC March 4, 2008

Summary of Hydrological Studies 
(Cont.)

• Some watertables confined with weak 
artesian or hydrostatic headartesian or hydrostatic head

• Perched water tables may pose 
constraints to conventional on-site 
wastewater treatment systems

• They promote reduction of effluent NO3
-

• Risers would be ideally suited to spray 
and drip irrigation wastewater treatment  

TOWTRC March 4, 2008
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Project Tasks

• Task (a)- Synthesize hydrology data
• Task (b)- Select sites for dye tracer studiesTask (b) Select sites for dye tracer studies
• Task (c)- Assemble caliche attributes
• Task (d)- Verify infiltration rates  
• Task (e)- Develop dye tracer techniques
• Task (f )- Verify pathways of water 

movementmovement
• Tasks (g,i)-Report research results
• Tasks (h)- Propose refinements in guidelines  
• Follow up activities
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Soil Thickness
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Limestone gravel content
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Organic carbon content
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Cation Exchange Capacity
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Project Tasks

• Task (a)- Synthesize hydrology data
• Task (b)- Select sites for dye tracer studiesTask (b) Select sites for dye tracer studies
• Task (c)- Assemble caliche attributes
• Task (d)- Verify infiltration rates  
• Task (e)- Develop dye tracer techniques
• Task (f )- Verify pathways of water 

movementmovement
• Tasks (g, i)-Report research results
• Tasks (h)- Propose refinements in guidelines  
• Follow up activities
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Terminal infiltration rates
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Project Tasks
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BBD Dye
TracerTracer 

(Speck Clayey 
Soil) 
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Comparison of Dye Tracers on Brackett Soil 
(Site TX-2A)

BBD Dye Br- Dye
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Figure G3. Comparison of BBD and Br- dyes 

at Site 20, Bear Creek Alluvium
BBD Br-
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BBD

Br

BBD Dye Br- Dye
TOWTRC March 4, 2008

Dye Methodology Results

• Significant differences between BBD and Br-

• Tested clayey loamy and sandy soilsTested clayey, loamy, and sandy soils
• BBD tracer  indicated higher preferential flow
• Br- tracer indicated all surface flow
• Br- best to monitor water movement without 

chemical retardation
f• Possible to use Br- in field with new visible 

chemical detection methods
• Both dyes can be imaged quantitatively 

TOWTRC March 4, 2008
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Project Tasks
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Br- Dye-Tracer
•Riser position

•Weakly weathered  
recessive ls beds

•Preferential flow 
pathways   

TOWTRC March 4, 2008
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Riser showing “all surface” flow pattern.  Many soft and 
hard gravels (see arrow) stained by Br-

TOWTRC March 4, 2008

Ls rocks

Br- Dye-Tracer          Tread position     Aquitard  Cr interface 

Cr Contact
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Br- dye tracer 
on tread. 

•Dye did not 
penetrate into 
bedrock

•Most limestone 
gravels completely 
stained.

Bedrock

TOWTRC March 4, 2008

Restrictive petrocalcic horizons that limit dye 
penetration below laminar cap (arrow).

Petrocalcic 
laminar cap Petrocalcic cap
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Summary of Br- Dye-Tracer  
Studies

• Preferential flow limited, hence most of soil 
volume participates in chemical interactionsvolume participates in chemical interactions 

• Lateral water movement extensive in risers
• Hard and soft limestone fragments absorb 

water & enhance water storage capacity of  
soils
L Bk Bk C d R h i• Lower Bk, Bkm, Cr, and R horizons are 
aquitards and pollutant buffers

TOWTRC March 4, 2008
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Revise Guidelines for Caliche 
Materials (D285:30-31)

• Develop separate caliche guidelines
• Add Certified or Professional Soil ScientistsAdd Certified or Professional Soil Scientists
• Use only backhoe exposures for caliche obs.
• Gravel contents of >30% not restrictive
• Class IV textures (>40% clay) not restrictive
• Soil surveys NOT for on-site information
• Risers are preferred sites for OSSF’s• Risers are preferred sites for OSSF s
• Slopes up to 40% suitable for on-site treat.
• Strongly cemented caliche restrictive

TOWTRC March 4, 2008
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Tips for More Accurate Evaluations

• Identification of caliche materials
• Pit exposures essential for evaluations• Pit exposures essential for evaluations
• Identify degrees caliche cementation
• Evidence of perched watertables
• Root distribution patterns
• Don’t use amended fill over calicheDon t use amended fill over caliche 

TOWTRC March 4, 2008



24

Project Tasks

• Task (a)- Synthesize hydrology data
• Task (b)- Select sites for dye tracer studiesTask (b) Select sites for dye tracer studies
• Task (c)- Assemble caliche attributes
• Task (d)- Verify infiltration rates  
• Task (e)- Develop dye tracer techniques
• Task (f )- Verify pathways of water 

movementmovement
• Tasks (g, i)-Report research results
• Tasks (h)- Propose refinements in guidelines  
• Follow up activities

TOWTRC March 4, 2008

Follow Up Activities

• Multidisciplinary committee should be 
developed to evaluate proposeddeveloped to evaluate proposed 
revisions in guidelines for on-site 
suitability criteria

• Proposal should be solicited to offer 
on site evaluators field and officeon-site evaluators field and office 
training workshops to identify caliche 
and appropriate suitability criteria.

TOWTRC March 4, 2008
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