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CITY OF AUSTIN
URBAN KARST FEATURE WATER 
QUALITY EVALUATION AND MITIGATION
Olivia Bramlet, P.E.

March 28, 2023

AGENDA • Edwards Aquifer Recharge Zone

• Urban Karst Feature Project 
Introduction and Scope

• Evaluation
• Geologic Assessment
• Drainage Area and Land Use for Spill 

Risk Assessment
• Pollutant Loads and Recharge Volume
• Karst Feature Prioritization
• Mitigation Strategies

• Path Forward
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GEOSYNTEC CONSULTANTS

Edwards Aquifer 

GEOSYNTEC CONSULTANTS

Edwards Aquifer 

Austin

San Marcos

New Braunfels
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GEOSYNTEC CONSULTANTS

Edwards Aquifer Recharge Zone… what is a sinkhole???

Sinkhole

GEOSYNTEC CONSULTANTS

Environmentally Sensitive Aquifer

Recreation

Water Supply

Endangered Species
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GEOSYNTEC CONSULTANTS

• Local rule adopted 1992 for new development over the recharge 
zone

• “Non-degradation” rule
• No increase in annual loading for:

• TSS
• E. coli
• Total Nitrogen
• Total phosphorus
• Dissolved phosphorous
• Total lead
• Total zinc

• Led to widespread implementation of Retention-Irrigation systems 
(i.e., on-site retention of ~95% of average annual runoff volume) 

• Runoff from many older developments remain untreated or 
undertreated

Save Our Springs Ordinance

GEOSYNTEC CONSULTANTS

• Watershed Protection Department identified 8 karst 
features (i.e., sinkholes and caves) currently receiving 
untreated or undertreated runoff in the recharge zone

• Geosyntec Scope
• Assess geologic sensitivity of karst features 
• Evaluate karst feature drainage areas and land use 

to assess spill risk
• Estimate annual pollutant loads and recharge 

volumes to features 
• Prioritize karst features based on relative risk 

to aquifer
• Conceptualize and evaluate strategies to 

mitigate risk

City of Austin Urban Karst Feature 
Project Scope
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GEOSYNTEC CONSULTANTS

• Assess Geologic Sensitivity 

• Based on:
• Feature size
• Estimate of relative infiltration 

rate
• Connectivity to impervious 

cover

• All 8 features were determined to 
be highly sensitive

• Assign a geologic sensitivity 
score to use in prioritization matrix

Karst Feature Geologic Assessment

Flowchart for Determining Relative Infiltration Rate

GEOSYNTEC CONSULTANTS

Karst Feature Geologic Assessment

Honeycomb Trailer Park Cave Blackfoot Trail Sink

Cave

Vertical pipe 
inserted into filled 
sinkhole

• Located within Honeycomb Trailer Park

• Walnut Creek Watershed

• Recharges Northern Edwards Aquifer

• DA = 27 ac; IC = 38%; single family res, offices, 
undeveloped land

• Runoff from 15 ac receives treatment

• Intersection of Blackfoot Tr./McNeil Dr.

• Walnut/Brushy Creek Watersheds

• Recharges Northern Edwards Aquifer

• DA = 9 ac; IC = 19%; single family res, commercial, 
undeveloped land

• No runoff receives treatment
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GEOSYNTEC CONSULTANTS

Karst Feature Geologic Assessment

Filled 
sinkhole

Cave

Divide Swamp Sink Brodie Cave

• Located north of W Slaughter Ln and east of Mopac

• Slaughter Creek Watershed

• Recharges Barton Springs Edwards Aquifer

• DA = 58 ac; IC = 27%; single family res, undeveloped 
land

• Runoff from 48 ac receives treatment

• Located on an undeveloped tract near Brodie/Slaughter 
Ln

• Slaughter/Williamson Creek Watershed

• Recharges Barton Springs Edwards Aquifer

• DA = 556 ac; IC = 20%; single family res, apts, 
commercial, utility development

• Runoff from 165 ac receives treatment

GEOSYNTEC CONSULTANTS

Karst Feature Geologic Assessment

Kentucky Sink Shady Hollow Sink

Storm drain outfalls in sinkhole

• Located on an undeveloped tract near Brodie Ln

• Slaughter Creek Watershed

• Recharges Barton Springs Edwards Aquifer

• DA = 21 ac; IC = 11%; single family res, 
undeveloped land

• No runoff receives treatment

• Located on private property in neighborhood

• Slaughter Creek Watershed

• Recharges Barton Springs Edwards Aquifer

• DA = 17 ac; IC = 11%; single family res

• No runoff receives treatment
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GEOSYNTEC CONSULTANTS

Karst Feature Geologic Assessment

Railroad Sink Anderson Mill/ZFB Sink

Sinkhole
Railroad

• Located adjacent to CapMetro ROW

• Brushy Creek Watershed

• Recharges Northern Edwards Aquifer

• DA = 12 ac; IC = 0%; railroad ROW

• No runoff receives treatment

• Located on private property, access not granted by owners

• Lake Creek Watershed

• Recharges Northern Edwards Aquifer

• DA = 29 ac; IC = 50%; church, gas station, roadway, 
undeveloped land

• Runoff from 16 ac receives treatment

GEOSYNTEC CONSULTANTS

• Verify drainage area
• Verify land use
• Identify spill risks in 

drainage area
• Major roads
• Railroads
• Hot spots (e.g., gas 

stations)
• Developed a spill risk 

score to use in 
prioritization matrix

Spill Risk Assessment – Drainage Area and Land Use 
Evaluation
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GEOSYNTEC CONSULTANTS

• Annual runoff volumes and load
• Estimated using City tool (SLAT)
• Drainage area
• Impervious cover
• Existing stormwater ponds

• Conditions
• Developed (existing)
• Undeveloped (natural)

• Pollutants
• Total suspended solids
• Total nitrogen
• Total lead

• Developed pollutant load and recharge 
volume increase scores to use in 
prioritization matrix

Pollutant Load & Recharge 
Volume Assessment

GEOSYNTEC CONSULTANTS

Karst Feature Prioritization
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Karst Feature Prioritization Matrix

Karst Feature Name
Geological 
Sensitivity 

Index

Spill Risk 
Index

Pollutant 
Load 
Index

Recharge 
Loss 
Index

Karst 
Feature 
Priority 
Score

Karst 
Feature 
Priority 
Rank

Brodie Cave 1.00 1.00 1.00 -0.97 0.51 1
Anderson Mill/ZFB 

Sinkhole
0.72 1.00 0.23 -0.14 0.45 2

Railroad Sinkhole 0.72 0.67 0.06 -0.02 0.36 3

Kentucky Sinkhole 0.72 0.33 0.05 -0.01 0.27 4
Blackfoot Trail 

Sinkhole
0.72 0.33 0.05 -0.03 0.27 5

Shady Hollow 
Sinkhole

0.78 0.00 0.17 -0.04 0.23 6

Honeycomb Trailer 
Park Cave

0.78 0.00 0.17 -0.09 0.22 7

Divide Swamp 
Sinkhole

0.61 0.00 0.00 0.03 0.16 8

Poses 
largest 
relative 
risk to 
ground
water 
quality

Mitigation Strategies

Identify specific opportunities for up to 
24 mitigation strategiesIdentify

Screen strategies in terms of relative 
feasibility, effectiveness, and costScreen

Select

Potential Strategies
• Land acquisition
• Decentralized runoff treatment
• Centralized runoff treatment
• Karst feature protection structures
• Plugging and sealing
• Redirecting storm sewer
• Surface runoff diversions

Strategies identified on case-by-case 
basis depending on the calculated 
screening score that was assigned 
based on the magnitude of threat, 

effectiveness of strategy, and relative 
rating of feasibility and cost

Select Select up to 12 mitigation projects for 
further consideration. 



3/31/2023

10

GEOSYNTEC CONSULTANTS

Brodie Cave Biofilter

Brodie Cave

GEOSYNTEC CONSULTANTS

Kentucky Sink Biofilter

EXISTING ROADWAY 
CULVERT

Kentucky Sink
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GEOSYNTEC CONSULTANTS

Shady Hollow Sinkhole Manufactured 
Treatment Devices

Also evaluated:
• Storm Drain Re-route

Shady Hallow Sink

GEOSYNTEC CONSULTANTS

Blackfoot Trail ROW Diversion Channel

Also evaluated:
• ROW biofilter
• Karst feature biofilter

EXISTING ROADWAY 
CULVERTS

EXISTING STORM DRAIN 
SYSTEM

Blackfoot Trail Sink
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GEOSYNTEC CONSULTANTS

• Brodie Cave Biofilter
• Design phase as part of Slaughter Road corridor improvements 

• Kentucky Sink Biofilter
• Design phase in progress by City

• Shady Hollow Manufactured Devices
• Design phase on hold 
• Reconsidering related flood mitigation project

• Blackfoot Diversion Channel
• Planning to incorporate storm drain improvements with future McNeil Road corridor improvements 

project

Path Forward

Thank you! Questions?

Olivia Bramlet, P.E.

obramlet@geosyntec.com
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GEOSYNTEC CONSULTANTS

Geologic Assessment Summary

GEOSYNTEC CONSULTANTS

Spill Risk Summary
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GEOSYNTEC CONSULTANTS

Pollutant Load Summary

GEOSYNTEC CONSULTANTS

Recharge Volume Summary 


