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Introduction and Scope

Evaluation
* Geologic Assessment

» Drainage Area and Land Use for Spill
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+ Pollutant Loads and Recharge Volume
» Karst Feature Prioritization
* Mitigation Strategies
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| Edwards Aquifer Recharge Zone... what is a sinkhole???

Typical Cross-Section of the Edwards Aquifer The Valdina Farms / Seco Creek Sinkhole
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Save Our Springs Ordinance

Zone

* “Non-degradation” rule

* No increase in annual loading for:
« TSS
« E.coli
« Total Nitrogen
« Total phosphorus
» Dissolved phosphorous
» Total lead

« Total zinc
* Led

undertreated

» Local rule adopted 1992 for new development over the recharge

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

ceosyTec consuLrants (@

City of Austin Urban Karst Feature

Project Scope

»  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
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| Karst Feature Geologic Assessment

Flowchart for Determining Relative Infiltration Rate
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Honeycomb Trailer Park Cave Blackfoot Trail Sink
* Located within Honeycomb Trailer Park * Intersection of Blackfoot Tr./McNeil Dr.
Walnut Creek Watershed +  Walnut/Brushy Creek Watersheds
Recharges Northern Edwards Aquifer * Recharges Northern Edwards Aquifer
DA = 27 ac; IC = 38%; single family res, offices, +  DA=9 ac; IC = 19%; single family res, commercial,
undeveloped land undeveloped land
Runoff from 15 ac receives treatment *  No runoff receives treatment
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| Karst Feature Geologic Assessment

Divide Swamp Sink Brodie Cave

GEOSYNTEC CONSULTANTS .

N

Shady Hollow Sink
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| Karst Feature Geologic Assessment

Railroad

Photo 2

Feature S-1 - Smaller Sinkhole that is ap-
proximately 15 feet in

diameter within Watershed Sinkhole
(possible cave but not accessible)
Position Lat/Long NADS3;

IN30° 26’ 54.5" W97° 47" 40.4"

Railroad Sink Anderson Mill/ZFB Sink
Located adjacent to CapMetro ROW *  Located on private property, access not granted by owners
Brushy Creek Watershed Lake Creek Watershed
Recharges Northern Edwards Aquifer

Recharges Northern Edwards Aquifer .
DA =29 ac; IC = 50%; church, gas station, roadway,

DA =12 ac; IC = 0%; railroad ROW undeveloped land
Runoff from 16 ac receives treatment

No runoff receives treatment . )

Spill Risk Assessment — Drainage Area and Land Use

Evaluation

LEGEND OF LAND USE DESIGNATIONS

 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

scoretousein
prioritization matrix

ENGLETAMILY REEDENTIAL

MULTHFAMILY RESIDENTIAL

COMMERCIAL 5 OFFICE

OUSTRIAL MANUFACTURING
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Pollutant Load & Recharge

Volume Assessment

* 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

SLAT  STORMWATER LOAD ANALYSIS TOOL 2.0

Quick Guide
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| Karst Feature Prioritization

Feature Type
Relative Infiltration Rate ‘
Connectivity to Impervious Cover

Length of Railroad in Catchment
Length of Major Roads in Catchment -
Land Use in Catchment

Drainage Area
7 Impervious Cover

Recharge Volume

Geologic
Sensitivity
Index

Spill Risk
Index

Pollutant Load
& Recharge

Volume
Indexes

Karst
Feature

= Priority

Score

GEOSYNTEC CONSULTANTS ﬁ
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| Karst Feature Prioritization Matrix

Geological

Spill Risk

Karst Feature Name | Sensitivity Index

Index
1.00

Anderson Mill/ZFB
Sinkhole 0.72 1.00

Railroad Sinkhole 0.72 0.67
Kentucky Sinkhole 0.72 0.33

Blackfoot Trail
Sinkhole e 0e2

Shady Hollow
Sinkhole s o
Honeycomb Trailer
Park Cave it e
Divide Swamp 0.61 0.00

Sinkhole

1.00
0.23

0.06
0.05

0.05

0.17

0.17

0.00

Karst Karst
Feature Feature

Priority Priority

Score Rank
-0.97 0.51 1 «
-0.14 0.45 2
-0.02 0.36 3
-0.01 0.27 4
-0.03 0.27 5
-0.04 0.23 6
-0.09 0.22 7
0.03 0.16 8

Poses
largest
relative
risk to
ground
water
quality

Mitigation Strategies

Identify specific opportunities for up to
24 mitigation strategies

Identify

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

Select Select up to 12 mitigation projects for
further consideration.

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
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| Brodie Cave Biofilter
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Shady Hollow Sinkhole Manufactured
Treatment Devices
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Also evaluated:
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Also evaluated:
*  ROW biofilter
» Karst feature biofilter

! BLACKFOOT TRAIL SINKHOLE

TIEINTO EXISTING
HEADW! CHANNEL
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EL 9635
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SYSTEM
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Path Forward

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

GEOSYNTEC CONSULTANTS .

Geosyntec®

consultants

Thank you! Questions?

Olivia Bramlet, P.E.

obramlet@geosyntec.com

3/31/2023
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| Geologic Assessment Summary

. . . 3 Counectivity to Score (T3 Geologic
Feature Relative Infiltration Rate Structaral N Cave Exten : {
| D - Dimensions of Opening Tafil * o el | Tmpervions Iofirtion R, | Semsidvie Notes
Type | Pomts Description Foints Rating | Points | Scors | Rating
U, Unabla to determsin _ sumounded by
Railioad Sizkbole | Nostavist |  Crw s | SmmofSecpuie Buden | Yugew Haimd g | g Uz o | e | o 6 High on Anda ¥y 4 BOCER s sk il by
hmumumdwhauw ba|>9dou
Brown Associates. Mz. Pobl did not
Greater than. selatwvely peoaded site access and expressed concem
20 8 wide, bused on 342019 High based on largs drainage &0 long based lage that providing access 1o the sizkhole for the
o | Nosievist | Cae 30 | phons comersation i BUL Pkl | koo ates amd vegetanva cover 35 Uslizorm on phone vesetative | 0 6 High on proect could potentally ik dev
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Surface covered
Tuwo |8-in diam. M | i Jaaves, sticks, High, nom Standing wates at bottoma of
Blackfoot Trail s matal . St s High based on draimage Appean stroctunally T £ 7 Sanumhmwwx‘uw
Sinkbole 3262019 | Sekbole | 20 o G I et o | gL Tree wd feanres 2 il Vo, | damee | W “ Hh L s i s S mmm
round surfice ot o
B SRty 108 %(1 ww]mw Tow,
DivideSwamp | yocone | g 2 | e g 35 | Awen wotwlly |, saomdedby | o 5 i 06 B ks e of el
Sinkbole A gt ptonil R o g w‘mﬂmbﬂ‘%n saffin stable et e i inflling. surounded by earthen
Tve 1 Jocwed. it e bed and protecied
Simkhole opening messures : with honizontal grate and gate. Chain link
i approsimately 25 by 20-at | PortalmfOg | bigh based on lrge opening. | _ Usknows straetural e fence surrousding cave was damaged
Brodie Cave 3262019 Cxe 30 approximately 10 feet eaves, woody | Loy lupe draimsgeates,no | 50 | stbilty. Noapparemt |  Unkmown bered | 10 0 High Lo exidenly by past bigh stream Hows debris
below streambed. of [ <5 standmg water instabilities b Extensrve depostts of cobbles and boulders.
ater than 3 & n stream bed indicatrve of high energy
2l sprcisaly =
dimmeter 2mima] burrowyholes at | Filld with sod amd  High based om featire draimge fiom
dimensions, dramage v v well developed, prominent surface
Kestucky Siskhole | 3262019 Siebhola 20 Wesiean b “‘H"’h S“H"d':!: lexves. Trees and m;ﬁm}&“f—‘“gm a0 “’P";h"’l‘f‘”"“’ Ubeasin "f;:“_"* 5 65 High o m.:;mnhawwmmmmn
wmmh e | e (evidence of mfkequent ey drinage towards sink
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< Filled with soil and e High, storm
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Industrial/Gas
Roads Railroad Station Land Spill Risk Index
Uses
Karst Feature
L. Weighted Weighted
Hame Lengthof | oo | Lemgth | | Lama | P | MRS ) Rinoad | OtherLana | Spm | spim
Major (Note 1) | Railroad | (Note 1) Use (Note Weight Points. Use Points Risk Risk
ERoads (ft) ® 3 Type 2] Factor = Weight Factor | Weight Factor Score Index
Railroad = -
Sinkhole 0 0 2,726 10 NA 0 0 20 0 20 0.67
Anderson Mill Gas 2
Sirkhole 2219 10 0 0 Station 10 20 0 10 30 1.00
Honeycomb
Trailer Park (] 0 [} 0 NA 0 0 0 0 0 0.00
Cave
Blackfoot Trail y 5
Sinkhole 657 5 0 (1] NA 0 10 0 0 10 0.33
Divide Swamp .
Sinkhole 0 0 0 0 NA 0 0 0 0 0 0.00
Brodie Cave 2,588 10 0 0 Sc'i“ 10 20 0 10 30 1.00
tation
Kentucky - i
Sinkhole 782 5 0 0 NA 0 10 0 0 10 0.33
Sty Hollow 0 0 0 0 N/A 0 0 0 0 0 0.00
Notes:
1. Road and railroad point scale: No major roads or railroads = 0, length of major roads and railroads <1000 ft = 5, length of major roads and
railroads > 2000ft = 10 .
2. Land use point scale: absence of industrial/gas station = 0 and presence of industrial/gas station = 10. CONSULTANTS .
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Pollutant Load Summary

Developed Conditions Annual | Natural Conditions Annual | Excess Annual Pollutant Normalized Excess P’Lﬂ"';'"
Karst Feature Pollutant Load (byr) Pollutant Load (Ib/yr) Load (ib/yr) Pollutant Load oo
Name Index
158 ™ Pb 1ss ™ b TS | TN | Pb | TS5 | TN [ Pb | Average
Railroad Sinkhole | 1995 | 2665 | 008 399 428 002 | 1394 | 224 | 006 | 0.1 | 005 | 005 | 006
Anderson Mill i - 2 2
perbtioly a198 | 10820 | o5t | 1434 | 1028 | oo+ | 2764 | 980 | 047 | 022 | 020 | 026 [ 023
Honeycomb ” 235; 2 7
Toailer ok Cave | 3664 | 7857 | 036 | 131 9.40 003 | 2353 | 92 | 033 | oas [ oua | 0as | o7
Blackfoot Trail -
e 1646 | 2202 | 007 369 108 oo1 | 1,077 | 179 | oos | oos [ oos | 003 | oos
Divide Swamp R
roigeriven 0 000 | ooo | 282 | 2044 | oo | 2852 | 204 | 007 | 023 | 0os | 004 | 000
BrodieCave | 31,782 | 61686 | 231 | 19266 | 13811 | 050 | 12516 | 4787 | 181 [ 100 | 100 [ 100 [ 100
Kentucky Sinkhole | 1966 | 2620 | 006 906 650 002 | 1,059 | 198 | 004 | 008 | ooa | 002 | oo0s
5"‘:"““""“' 4291 | 5139 | o 318 587 00z | 3473 | sus | 020 | 028 | oan |oar [ oa?
inkhole
otes
TS5 = Total Suspend Solids
TN = Tota] Nitrogen
Po=Lead

GEOSYNTEC CONSULTANTS .

Recharge Volume Summary

Recharge Volume (acre-in/year)
Karst Feature Name Developed Natural Recharge Ii:lll:;g:x
Conditions | Conditions Increase
Railroad Sinkhole 52.95 15.91 37.04 -0.02
Anderson Mill Sinkhole 35522 38.10 317.12 -0.14
Honeycomb Trailer Park Cave 236.78 3485 201.93 -0.09
Blackfoot Trail Sinkhole 75.03 15.12 59.90 -0.03
Divide Swamp Sinkhole 0.00 75.78 -75.78 0.03
Brodie Cave 2,751.61 511.96 2239.65 -0.97
Kentucky Sinkhole 5224 24.09 28.15 -0.01
Shady Hollow Sinkhole 114.04 21.74 92.30 -0.04
GEOSYNTEC CONSULTANTS .
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