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Abstract

A conservation easement the 747 acre Ruby Ranch is being purchased jointly by the
Natural Resource Conservation Service, Hill Country Consegyand the City of

Austin. Karst surveys were conducted in areas of planned construction including home
and agricultural buildings, roads and possible utility as&s$ers were placed around
significant featuredn addition, record rainfall in Octob2013 provided anique
opportunity to makebservations of drainage patterns to karst features and large upland
sinkholes and close depressioBsaff walkedcloselyspacedransecs and utilizechewly
available LIDAR topographic coverage to locate, tifgnand estimate surface

catchment areds karst featuresA total of26 karst features were identified that
warranted protective bufferdvailable publisheddaa on water levels and geologic
formationsare also included. This report provides basetjaelogicdata for the
conservation easement.

Introduction

Staff from the Watershed Protection Departn(8PD) of the City of Austin conducted
field work on the Ruby Ranch as part of the purchase of a Conservation EageR)ent
covering the ranch. Work narily consisted of conducting karst surveys for proposed
development envelopésr four potential roughly 5 acre home sites, two roughicre
agriculturalsites andaccess roads to the development enveldpeaddition, WP staff
examined the two maidrainages on sites, several closed topographic depressions
identified on LIDAR (light detection and ranging), and some karst features identified by
the ranch ownerAs time allows until the CE closes, some additional karst surveys will
be conducted for thowner along proposed utility access corridors, perimeter roads and
other potential road#\bout 21%acres or 28% of the ranch has been steady City

staff as of December 1, 201Ror these surveys, transects roughly 50 ft apart were
walked covering a area approximately 300dttside of the proposed building
envelopes. Features warranting further evaluation by geologists were hand dug to
determine the subsurface extent of the feature.

The mining lease in the north central part of the ranch wasunggysed.

Geology

Ruby Ranch is located over the recharge zone of the Barton Springs segment of the
Edward Aquifer (BSEA). Mapping by Small, Hansen and Hauwert (1886gates that
the Kirschberg, Grainstone, Regional Dense, and Leached Collapsed meftbers
Edwards are exposed on tfamch(Figure ). The mine lease aa@ppears largely
underlain by the Regional Dense memlbéeld checking of the geology was not
systematically conducted as part of this effortthetpublished magppears largely



correct.Exact locations of member contacts and faults may be off to some degyge.

areas in the central and southeast part of the ranch are underaéibgched

Collapsed member and a cross fault exposes the Kirschberg member in the southern part
of the ranch. These faults are likely significant in development of the two large upland
sinkholes in this area.

Karst Features

Based on the karst surveys karst features were identified that warranted buffers as
protection from future developmeas allaved in theCE (Figure 2) These features range
from small solution conduitsiches in diameteo large upland collapsed sinkhote€) 0 6 s
of feet acrossFiguress, 4, 5, 6, 78, 9 and 10show the estimated surface catchments of
these features based on aidopography. Surface catchments can be refined based on
detailed examination of the surface around the features and observations of debris
patterns after runoff even{¥able 1) WP staff examined debris patterns for Big Ruby
Sink following the heavy Oober 2013 rains and fourtlkdat runoff was flowing into the

sink from the south as indicated by Lidar.

Toad Hall(#1)

Initially 3 ft diameter pile of loose rock. Excavated to 3 ft deep wittdréin filled with
loose soil. This karst feature isgsibly ®ries of bedding plane caviti€decond small
solution cavity 10 ft to north. Minorpslope sheetflowlrainage to featurebserved after
Halloween FloodThis feature has uffer 100 f in radius.

Ruby NE Sink 1(#2)

In-channel sink is 60 ft long, 25vitide and 2 ft deep. Abundant chert cobble in bottom,
broken limestone rock rim on south side, no obvious drain, scattered wetland plants
presentNo water present after October raifbis feature has a buffer 100ih radius
measured from the rim of trsink.

Ruby NE Grand Sink#3)

In-channel sink is 25 ft in diameter and 2.5 ft deep. Contains abundant chert cobble in
bottom but no drais presentPartly exposed limestone rock rpresent on NW side.

Two largetwin trunk oaksareadjacent to sinkNo water present after October raiitis
feature has huffer 100 f in radius measured from the rim of the sink.

Cecil G#1) Cave

Westeramost feature in area.-N oriented solutio®nlarged fracture 13.5 ft deep, 3'8"
long and 9" wide, not enterable.r&ace catchment about 10 ft in diameggbable
sheetflow drainage from south and southwestnycaveharvestmarspiders present

Debris lines indicate water flowed into the feature from the south and southwest during
the Halloween Floodrhis feature hs abuffer 150 f in radius neasured from the cave
entrance

Fire Ant Crack(#5)
Solution enlarged fractures tHafurcateto south. Primary trend N24ba secondary is
E-W. Lots of lose flaggy rocks, possible sheet flow from soltbbris lines indicee




water flowed into the feature from the south and southwest during the Halloween Flood.
This feature has buffer 50 t in radius neasured from the feature

Big 6N#6)Cave

Easteramost feature in area. Buffer on east downslope side varies from 108 to
Solution enlarged fracture oriented N29W that is 5.7 ft long, 3 ft wide and 7.5 ft deep.
Bottom is looseSurface drainage frosouth. Large number of harvestmen in cave and
overhanging tree, single cave cricket obseriahris lines indicate watdélowed into

the feature from the south and southwest during the Halloween Hlbisdfeature has a
buffer ranging from 105 ft to the east and 150 ft in the south, westasured from the
edge of the cave entrance

Northwest 4#7)

Solutionenlarged ffacture oriented N23E and dipping east. Width varies from 4 inches
on the south end to 8 inches on the north end and it appears to deepen northikard. W
10 ft of this featurdhere arédwo small openings to west and one to noPthssible
sheetflow fromwest and southDebris lines indicate water flowed into the feature from
the south and southwest during the Halloween Fldbis feature has luffer 150 fin
radius measured from the rim of the sink.

Airstrip Sink (#8)

Broad upland sink about 300&tross NE of airstrip. Vegetation change with thicker
grass cover but no open apertures observed. Little sheet flow is Skekycontained
severapools of water in November 2013 following October 2013 railishighwater
marks are visible suggestingatere primarily received only direct rainfall and a small
amountof sheetflow from the surrounding ar@is feature has buffer 2 feet in radius
measured from the rim of the sink.

Overlook 1(#9)

Feature consists obkition enlargd fractures, posslip orientedN78W creating loose
rock slabs. There areweral adjacentlatedsmall openings. Soil at bottom is loose soil.
Location near hilltop suggests there is little surface rufdfis feature has lauffer 19
feet in radius reasured from the cemtef the feature

Backsliders Cavé#10)

Angled opening to nant2.5 ft wide and 4.5 ft long whichkx&nds 89 ft down angle and
about 6 ftvertically below ground. West wall has solid rock whereas soil and cobldes
presenbn otherthreesides. Bottomappears to be loose fill and may bell out. Maaye
harvestmarspiders present. The feature was completely entered due to strong
ammonia odorObservations after October rains indicate surface runoff directly into
feature from wet and north. Moundddbris on the downslope side of the opening
suggests that either surface runoff was moving past the opening or that the feature
backed up and overflowedhis feature has buffer 13 feet in radius masured from the
cave entrance

Mustang Sink1 (#11)



This feature isn the mainchannebf Mustang Branchsouth/upstream dhe ranch road
crossing. Field evidence suggetstsiporarilypooled water but ptmably infrequent and
short termas not seen oaerialphotcs. Limestone and chert coblalee present
egecially on east sidef the featurgsoil bottom which probably temporarily holds
water, no draims visible Thick grasss presentn channel closer to roa8ink contained
water in November @13 followingrunoff from heavy October rain$his feature bs a
buffer 150 f in radius measured from the rim of the sink.

Mustang Sink Z#12)

This feature isn the mainchannebf Mustang Branchorth/downstream dhe ranch

road crossing. 2012 aerial shows pooled water covering about 100 ft of channel. Very
rocky near road crossing with more vegetation and soil on bottom about 100 ft
downstream, no drawisible. Sink also contained water November 2013ollowing

runoff from heavy October rainhis feature has lauffer 150 f in radius measured from
the iim of the sink.

Lindsey#3 Sink

This sinkhole appears to be in the maimnnebf Mustang Branclabout 60 fiwvest of
Mustang Sink 2The creek channel makes & @rn to the west immediately
downstream of Mustang Sink 2. The two sinks are segbbgtan earth bank several
feet high.The snk is 50ft x 20 ft and about 2 ft deepith a soil floor, no rocks and rns
drain visible.Sink contained waten November 2013 following runoff from heavy
October rainsThis feature has lbuffer 100 f in radius measured from the rim of the
sink.

Tributary Sink(#14)

Well-defined sink in tributary channel about 30 ft across and 20 ft wide and 2 ft deep.
Only a few rocks present, mostly soil bottddmk contained water in November 2013
following runoff fromheavy October rainghis feature has lbuffer 100 f in radius
measured from the rim of the sink.

Mustang Sink 3#15)

This feature isn the mainchannelbf Mustang Brancland is abou®5 ft in diameter with
abundant chert cobble in bottom, no exposaditéick and no draimNo water present
after October rainsThis feature has a buffer 150 ft in radius measured from the rim of
the sink.

Ruby Rock Sink#16)

This in-channel sink is 100 fbhg, 20 ft wide and 2 ft deep. There abardant
limestone cobld and some chepresent. Several fractures trending N6O&Edrainis
visible. There areeveral cedar elms adjacent to chan8etk contained water in
November 2013 following runoff from heavy October raifisis feature has lauffer 15
ft in radius masured from the rim of the sink.

Long Mustanqg Sink#17)




This large feature ispstream of east fence crossiii@pe snk is about 300 ftdng, 75 ft
wide and 4 ft deep. There are abundanestone cobbles on floor with some chert, no
ponded water and rabvious draingpresent Aerials indicate ponded water in 2012.
Water was pondeith the featuren November 2013 following heavy October raifikis
feature has huffer 19 feet in radius measured from the rim of the sink.

Small Ruby SinK#18)

Broad uplad sink area about 200 ft\& and about 250 ft # containing several smaller
closed depressions. Single central low area about 20 ft across, 3 closed depressions on
west side and two on north side. Another closed depression to SW probably part of same
large sink. It is about 30 ft across. Slope breaks into the sink are not sharp. Overall grass
cover is goodSink contained several pools of water in November 2013 following heavy
October rainsAbundant wetland plants present in ponded afBais.feature haabuffer

300 feet in radius measured from the rim of the sink.

Big Ruby Sink(#19)

Broad upland sink on southeast part of ranch and east of Mustang Branch. Sink is about
300 ft across BV and about 400 ft across 8l Slope break to sink is greater oaast

side whereas theorthwestsideis contained with a constructed berm. Tiweth and

sauth ends do not have a pronounced slope break. A constructed berm on north end
separates about 100 ft of the sink.ofvlarea in center is 20 ft across, has no \&iget

and is oriented closer to east side than west. Overall grass cover in sink and nearby is
good.The land owner has indicated that the sinkhole drains within days after filling but
no openings into the subsurface are visible. Only a small pool of matdre 15 ft

across was present 14 days after the Octob&130od.This feature has lbuffer 3M

feet in radius measured from the rim of the sink.

KS2 Rattlecactus Sink#20)

A relatively small sinkhole four feet in diameter and one foot deep wabsselocky

edge and a prickly peaactus growing out of themiddle Excavation of one foot exposed
a sloping bedrock edge on the west side. A smaltiigetovo inch opening on the north
end appears to lead to deeper openings but additional digging weds\whéen a
rattlesnake was seen in the openipgature KS23 igist northeast of this featur€his
feature has huffer roughly 50t in radius measured from the rim of the stoknclude
KS23, KS3 and KS4 and the grove of trees these features are in

KS5 (#21)
A solutionenlargel fracture3.7 ft long, 0.7 ft wide and 1 ft deep trending N85W with

loose rock fillat edge of persimmon grovelimy black salamandevere presentMost
rock fill consists of chert. Walls are firm limestone. Able to lower tapasure 5.5 ft.
Possible air flow out of opening. Featurd tsft east of KS6This feature has luffer
overlapping KSA.50 ft in radius neasured from the edge of the fracture

KS6 (#22)

Initially a 4 ft by 3 ft sinkholelft deep with loose rock andiséll in persimmon grove.
Several black slimy samandes seen. Excavated to 3.5 ft deep and soil continues to be



loose containing lots of small roots. Larger roots continue downward. Sides of excavation
are loose rocks and soil. Feature is 15 ft wé#tS5. This feature has luffer
overlapping KS8L50 t in radius measured from the rim of the sink.

KS16 (#23)

Oval solution feature that i$2 ft long 6 ft across and..25ft deep covered bharge
limestone blocks 2.5 ft in diameterpersimmon groveAfter excavation, this feature
appears to be a soluti@mlarged fracture oriented N46E with solid limestone walls. Clay
fill is hard dark brown underlain by reddish terra rappearing clayStaff removed

several large rocks of banded traveriilugingexcavationThis feature has lauffer 5 ft

in radius measured from the rim of the sink.

KS22(#24)
Closed depression 18 ft in diameter and 1 ft deep filled with hard packed clay. October

aerial showed the feature filled with water but it was dry in Jani#aggy limestone
exposure on east sidehis feature has buffer 50 t in radius measured from the rim of
the sink.

KS23 (#25)

Feature is a solutieanlarged fracture 3 ft wide by£inches wide and 1.8 ft deep
trending N62W. Feature tapers to zeroeach end. Appears to have small opening
extending deeper but excavation too difficult with the small opening. Feature KSR is
southwest of this featur@his feature has a buffererlapping KS2 (Rattlecactus Sink)
and including KS3 and KS4 50ifi radius measured from the rim of the sink.

Hog Wallow Wetland#26)

Closed depression containing abundant wetland pl@ctsber aerials indicate standing
water over an area of about 75 ft long and 30 ft wide. No rottkaps are visible.
Abundant hog dmage evidenthis feature has luffer 3 ft in radius measured from
the rim of the sink.

Hydrogeology

Ruby Ranch is located over the scatintral part of the recharge zone for the Barton
Spring Edwards Aquifer adjacent to Onion Creek. Groundwateinty conducted since
1996 in the aquifer has demonstrated the rapid nature of groundwater migration in the
aquifer as well as recharge areas that contribute water to Barton Jptauysgert and
others, 2004; Hunt and others 2008joundwater recharging ia critical reach of Onion
Creek west of the randh believed to pass lwev Ruby Ranch as it migratésward

Barton SpringgFigure 14. Waterdirectly entering the aquifer on tharrch also provides
water to Barton Springss dos runoff thatflows into Onion Creek downstream of the
ranch

A number ofgroundwater traces have been conducted near the fdeatby trace
include two upland featuresHoskins Hde 2.2miles northwest of the ranch and
Dahlstrom Cave 4.2 miles north; two features in Onicge€upstream of the raneh
Cripple Crawfish0.8 miles wesandCrooked OaklL.4 miles westtwo features



downstream of the ranciBarber Fall2.5 milesnortheast anéntioch Cave3.7 miles
northeastAll these traces were detected in Barton Springs appately 15 miles to the
north, often within daysfanjection.

Water levels in the aquifer immediately below the ranch vary depending on climatic
conditions(Hunt and Smith, 2097 During relatively wet conditionsyater elevations are
about 7000-680 t md (Figurel5) or a depth to water is approximately 1@0160feet
depending on location ahe ranch.During dry conditions water elevations are about
640-t0-620 ftmsl (Figure16) with adegh to water of approximately 160-220feet
depending ondcationon the ranch No water level measurements were made by COA
staff during field work on the ranch.

Field Observations Following October 2013 Floods

Exceptonally heavy rairfell over the ranch area October 201®ffering a unique
opportunity to &amine surface catchment areas for the karst featuresvahdhte the

drain time oflarge upland closed depressiavith no obvious apertures into the
subsurfaceApproximately 36 inches fellOctober 1213 that saturated the ground. Then
on October 3631 (Halloween FloodB-9 inches fell on the saturated grouitiese rare
events allow for direct observations of evidence of reghddnofficial estimates of the
re-occurrence interval for the impacts of the Hallows&mm isgreater than 100 years.
Floodimpacts from the Halloween Flood are greater than might normally be expected
because the rains fell on already saturated ground causing greater than normal runoff.
Field observations were made by COA staff about 14 days following the Halloween
Flood.

Big Ruby Sink showed evidence of collecting a significant amount of water. Debris lines
or high water marks on the sides of the sinkhole indicate it was filled vétfe&t of

water at the height of runoff following the ralPhoto 1from Google Earth showthe

sink on October 3almostcompletely full of water. Debris lingadicate the sink
overflowedfollowing the broad topographic low to the norithis area has several
relatively smaliclosed depressions andl@ast one of these contains wetland planis
standing water as of November 22, three weeks after the last heavgaagh

calculations indicate that the sink contained approximately 11.5 ac/ft (or 3,760,000
gallons) of watefollowing the Halloween Floodapproximately the maximum amount of
water the sink can hold. Assuming 9 inches of rain fell across the 79.8 ac catchment area,
this volumeamounts to approximately 60 ac/ft (19,550,000 gallons), much greater than
the sink could contairBome vaterprobablyinfiltrated into the subsurface prito

reaching the sinkholand more infiltrated as water was still flowing into the silik

photo on November 2 from the landowiihoto 2 shows water in the sink filled to the

top of the berm separating the ngpibcefrom the main part of the sink, agximately

1-2 ft below the high water marks. A photo from November 3 indicated water dropped
about 1 ft from the previous day. These data suggest that the sinkhole is draining down
approximately 1 ft/day. This drawdown equates to roughly 940,000 gall@8 ac/ft of
water per daynd suggests that this sinkhole, even without an open conduit into the
subsurface, would drain completely in about 5 dafsoto 3shows the sink 13 days after



the rain with only a very small pool in the topographic ceftbdo 4 showslebris lines
caused by overland flow from the south leading to the sink.

Small Ruby Sink also apparently filled with water during the Halloween FIBbaté 3.
By November 15, 15 to 16 days after the flood, water was still ponded in several

different low areas creating wetlan@hoto §, suggestingnd water recharges more
slowly in some aresof this sink.

Likewise, Airstrip Sink also filled with water during tH®od (Photo j and by
November 15 there were several ponded depressidheifivith wetlandplants Photo
8).

The in channel features also received a large amount of water during the floods.
Lindseyds Sink and Tributary Sink Hoth stild]l
and 18" respectively although high water marks irate theyhad drained dowriThe soil

bottoms are only allowing the water to slowly recha@ethe sinks in Mustang Branch,

aerials from the Zlindicate theyall contained water. By mitllovember, water was

mostly drained from Mustang Sink Ruby Rock $k and Mustang Sink 3 whereas

Mustang Sink 2 and Long Mustang Sifihoto 9)still contained water.

These postlood data indicate that the knownahannel features are all at least partly

plugged which prevents rapid recharge of water. Mustang SiRkldy Rock Sink, and

Mustang Sink 3 appear to drain down the quickestt i nds ey 6s and Tributar
relatively small and contained water at least two weeks following the, fiaaidh

indicates that they probably only recharge what water ponds in twgrg.Mustang Sink

appears to contain the most volume of water of thghamnel features although the rate

of its recharge is less certain. Mustang Sink 2 appears to pond water for a long time and
suggests that there is leggharging in it than in Lonllustang Sink. There are no creek

gages on the ranch to estimate the amount of recharge that occurred in these waterways.

Observations of the upland karst features indicate that they all received overland runoff
during the heavy rain events but the volusaot possible to quantify. No attempts were
made to evaluate possible subsurface catchment for these features. Of the three big
upland closed depressions, Big Ruby Sinkesgpp to drain quickly and have tlaegest

surface catchment which makes it thestnsignificant of the three. The ponded water and
wetlands in Airstrip and Small Ruby Sinks suggests that they recharge water more slowly
and they have much smallurface catchment areas than Big Ruby Sink.

Staff also GPSed a few highwater marks alprigpary drainage channels to determine if
water levels in the floods exceeded the established buffers for the creeks.seor tho
channels with at least 64 atdraina@ areathe highwater marks were all with the creek
buffers. Along Mustang Branch the higater marks were all within the Critical Water
Quality Zone(CWQ2Z) buffer (the area closest to the creek), even where the larger
tributary enters from the west in the southern part of the ranch. Along the Ruby Ranch
Branch (the tributary that borders ttach and homes in the RuBRanch subdivision) in
the northern part of the ranch, the highwater marks appeareithiee within the CWQZ



or the inrermost area of the Water Quality Transition Zone (WQTZ). Highwater marks
along two small unnamed tributarigmat flow into Mustang Branch from the west on the
southern end of the ranch fell within a relatively narrow band about 100 ft apart parallel
to the drainages. By chance, these highwater marks also happened to fall within the
buffer for Mustang Branch.
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Figure 3 Estimated surface catchmentib (Toad Hollow)of 1.1 acbhased on Lidar
topography.
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NE SinK and#3 (Ruby NE Grand Sinkof 180ac based on Lidar topography. NE and
NE Grand Sink are in a chanpedich providesthem with a greater runoff area.
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Figure 5 Estimate surface catchments#(Ce c i | §of 0.7Caa#b @ire Ant

Crack of 0.2 ac# 6 (rBlOaw@ of 0.5 ac andt7 (Northwest 4 of 0.4 ac based on
Lidar topography.
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Figure & Estimate surface catchment #0 (Overlook J) of 1.4 acand #23 (KS16) of
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Figure 7. Estimated surfaceatchment to #14 (Tributary Sinkf 68.3 ac based on Lidar
topographyThis feature is locateid the tributarychannel
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Figure 8 Estimated surface catchment#t0 Backsliders Caveof 1.8 ac based on Lidar
topography.
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Figure 9 Estimated surface catchntea#18 (Small Ruby Sinkof 9.8ac based on Lidar
topography.
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Figure 10 Estimated surface catchment#t® Big Ruby SinR of 79.8 ac based on Lidar
topography.
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Figure 11. Estimated surface catchments to #24 (KS22p6fac based on Lidar
topography.
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Figure 12. Estimated surface catchment to #&X5(and 6) of 3.01 ac, #25 (KS23) of
0.28 ac and #20 (KS2 Rattletas Sink and KS3/4) of 0.62 ac based on Lidar
topography.
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Figure 13. Estimated surface catclegmto #26 (Hog Wallow Wetland) of 3.5 ac based
on Lidar topography.
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in 2005 from Hunt and others (2006). A flowpath from significant recharge features in
Onion Crek is believed to pass under Ruby Ranch.
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levels measured iRelruary2002
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Feature Feature Buffer Radius* (ft) Estimated Surface
ID Catchment (ac)
1 Toad Hall 100 1.1
2 Ruby NE Sink 1 100 180
3 Ruby NE Grand Sink| 100 180
4 Cecil's Cave 150 0.7
5 Fire Ant Crack 50 0.2
6 Big 'N Cave 105150 0.5
7 Northwest 4 150 0.4
8 Airstrip Sink 50 18.8
9 Overlook 1 150 1.4
10 Backsliders Cave 150 1.8
11 Mustang Sink 1 150 320
12 Mustang Sink 2 150 NM
13 Lindsey's Sink 100 NM
14 Tributary Sink 150 68.3
15 Mustang Sink 3 150 NM
16 Ruby Rock Sink 150 NM
17 Long Mustang Sink 150 1400
18 Small Ruby Sink 300 9.8
19 Big Ruby Sink 300 79.8

.| 50 + (include tree grove
20 KS2 Rattlecactus Sir| and K(83/4) g 0.62
21 KS5 and KS6 150 3.01
23 KS16 50 0.36
24 KS22 50 0.66
25 KS23 50 0.28
Hog Wallow wetland

26 \?vest of test pit 50 3.5

* Buffers are measured from the edge of the feature

NM - features are in channels with large potential upstream catchments

Drainage area upstream of features 11 and 17 are estimates for scale

Table 1. Surface catchment area for karst features on Ruby Ranch as calculated from
Lidar topographic coverage.
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Googleearth

Imagery Date: 10/31/2013 30°02'18.51" N 97°54'57.64" W elev 801 ft eyealt 2270 ft

Photo 1. Aerial of Big Ruby Sink taken October 3012 showing the closed depression
full of water and an overflow path to the north.

Phob 2 Image of Big Ruby Sink taken by Cecil Ruby on November 2, 2 days following
exceptional rains on October-3Q. Maximum water depth in thenk was estimated at
5-6 ft covering an area approximately 400 ft in diameter
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Photo 3 Photograph of Bj Ruby Sinkaken November 14, 14 days following the
exceptional rain. Only a very small pool of water is present in the topographic center of
the sinknext to the two geologists

Photo 4 Debris indicating abundant overland runoff leading to Big Rsink.
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Photo 5. Aerial of Small Ruby Sink taken October 3iL3showing the closed
depression full of water.

Photo 6. One of several small ponded areas within Small Ruby Sink about two weeks
after the Halloween Flood.
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