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the Administrative Procedure Act, 5 U.S.C. § 553(e); and 50 € £2R.14(a)he Petitioners hereby

petiioni KS { SONBGFNE 2F (GKS LYGSNAZ2NE (KNBERIKLGKS | yA
G { SNIDA OS¢ 0 Pedérpales RiRI{58iADE salarfaBdarryceap. 1) as a threatened or

endangered specgunder the ESAPetitioners also request that critical habitat be designated for the

Pedernales River springs salamander concurrently with the species being listed, pursuantto 16 U.S.C. §
1533(a)(3)(A) and 50 C.F.R. § 424.12.

US-WS hagurisdiction over this petition. This petition sets in motion a specific process, placing definite
response requirements on the Service. Specifically, the Service must issue an initial finding as to whether
GKS LISGAGAZ2Y & LINB a Sobrandercial dddrénationyindidating thad therg@oyfed A FA O 2 NJ
action may be warrantetl(16 U.S.C. § 1533(b)()fA)T2 { Ydzad VYI 1S GKA& AYAGAL €
maximum extent practicable, within 90 daysiad NJ NS OSA @Ay 3 G(GKS LISGAGAZ2Yy dé

We further petitionUS-WS to use its authority to promulgate an emergency listingfaslthe
Pedernales River springalamander pursuartb section 4(b)(7) of the ESA, 16 U.8.8533(h(7);
section 553(e) of the Administrative Procedure Act, 5 USH63(e);and 50C.F.R§ 424.20. Asdetailed
in this petition, themajority of the Pedernales River springs salamaragulation faces aignificant
and immediaterisk to its welbeingnecessitatingemergency listing.

In accordance witlb0 C.F.Rg 424.14(b)Petitioners lavenotified the State offexagheir intent to file a
petition addressing specieoccurring within those Stated least 30 days prior to submission of this
petition. Copies of notification letters and email receipnfirmationare included below:



9/15/2021 Wren Daytree LLC Mail - Notice of intent to petition listing of native Texas species

M G ma il Crystal Datri <crystal.datri@wrendaytree.com>

Notice of intent to petition listing of native Texas species

Bill Bunch <bill@sosalliance.org> Fri, Aug 20, 2021 at 6:09 AM
To: carter.smith@tpwd.texas.gov
Bce: crystal.datri@wrendaytree.com

Dear Mr. Smith;
Please accept the attached letter providing notice of the intent of Save Our Springs Alliance and Wimberley Valley
Watershed Association to petition the U.S. Fish & Wildlife Service for the listing of native Texas species as endangered or

threatened.

Please let me know that you received this message. If you have any questions, please contact me by email or at the cell
phone number listed below.

Thank you for your consideration.
Bill Bunch

Bill Bunch

Save Our Springs Alliance

P.O. Box 684881

Austin, Texas 78768
512-784-3749

@ NoticetoCarterSmithAug2021Final.docx
628K

https://mail.google.com/mail/u/4?ik=a21c0011f9&view=pt&search=all&permmsgid=msg-f%3A1708610348444071595&simpl=msg-f%3A17086103484... 1/1




August 20, 2021

Carter Smith

Executive Director

Texas Parks and Wildlife Department

Austin, Texas Via email: carter.smith@tpwd.texas.gov

RE: Notice of intent to file petitions with the U.S. Fish & Wildlife Service to list native Texas species
as endangered or threatened
Dear Mr. Smith;

Please accept this notice of intent to file petitions with the U.S. Fish & Wildlife Service to list the
following native Texas species as endangered or threatened: Barton cavesnail
(Stvgopyrgus bartonensis), Eva corbinii, bracted twistflower (Streptanthus bracteatus), black-capped
vireo (Vireo atricapila), Pedernales River springs salamander (Eurycea species 1), Devils and west
Nueces salamander (Eurycea species 3), the distinct salamander species known from two sites in
Williamson County, Texas (Furycea species 5), and Baker’s cave amphipod (Stygobromiis bakerr).

This notice is provided on behalf of Save Our Springs Alliance and its members and advisors and
Wimberley Valley Watershed Association and its members and advisors.

Thank you for vour consideration.

Sincerely,
Bill Bunch

Executive Director
bill@sosalliance.org

Austin's water watchdog since 1992

905-A West Oltorf Street - Austin - Texas - 78704 - 512-477-2320 - SOSAlliance.org




9/15/2021 Wren Daytree LLC Mail - Notice of intent to petition listing of native Texas species

M Gma il Crystal Datri <crystal.datri@wrendaytree.com>

Notice of intent to petition listing of native Texas species

Bill Bunch <bill@sosalliance.org> Fri, Aug 20, 2021 at 7:31 AM
To: Crystal Datri <crystal.datri@wrendaytree.com>, David Baker <davidbaker@wimberleywatershed.org>

---------- Forwarded message ---------

From: Carter Smith <Carter. Smith@tpwd.texas.gov>

Date: Fri, Aug 20, 2021 at 7:23 AM

Subject: Re: Notice of intent to petition listing of native Texas species
To: Bill Bunch <bill@sosalliance.org>

Bill,

Greetings. Just confirming receipt of your letter. Thank you for the heads up about the planned petition to USFWS. | will
share internally within TPWD.

Thank you.
Best,

C. Smith

Sent from my iPhone

On Aug 20, 2021, at 8:21 AM, Bill Bunch <bill@sosalliance.org> wrote:

[Quoted text hidden]
<NoticetoCarterSmithAug2021Final.docx>

[Quoted text hidden]
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SUMMARY:
The range of the Pedernales River springs salamander is limited to approxitr@lestations
within an 32square milg(83 knf) areaat the junction of Hays, Travis, and Bla@munties Texas All of
its knownrange ighreatened by degraded water quantity and quality and other effects of urbanization.

Species Information

We, the petitioners, present sufficient, reliable information related to the taxonomic status of
the Pedernales River springs salamandrhe Pedernales River springs salamander meets the definition
2T | & &LISOA S dns salayhah@ehds firdt fSund b Badl Chippiale and David Hillis in
1989 in two small springs contributing to the Pedernales River in the western coreava$ County
where RR 3238 crosses the river at Hammetts$§ing (Chippidale et al. 1994Chippindale et al. 2000).
Chipphdale et al. 2000 described evidence of species status for the Pedernales population as
G LI NI A Odzf F NI & & (eNSRlghuddars pbdsdssiuhigla comdnations of allkzgnde and
sequence character states and almost certainly represent a distinct species; we expect to formally
RSAaONAOS (GKSY |4 &4dzO0K LISYRAY3 O2YLX SGA2Y 2F | RRA
morphological description for this species remains unpublished astibenissiorof this petition;
however,this description is nohecessaryo demonstratethe clear taxonomicdesignatiorof the
Pedernales River springs salamanddre genetic distinctiveess of this species has not been refuted
since its discovery, whileuryceaspecies boundariglsave since been further refingdillis et al. 2001,
Chippndale & Price 2005, Bendik et al. 20D@&yitt et al. 2019Corbin 202D Further, the
morphologicakimilarities amondeuryceaspecies have confounded previous species delimitation
efforts, with many of the species currently recognized through genetic studies being once considered
conspecific bsed on morphology alone (Chipgale 2000Chippindalest d. 2000,Hillis et al. 2001,
Wiens et al. 2003)Devitt et al.(2019 assessed population structure, phylogeny, and distribution of
multiple Euryceaspeciesacross the Edwardsrinity Aquifer of westentral Texashrough analyses of
genomewide DNAproducing araccurate delineation of species boundaries that are criticaUf&r
Endangered SSOA S& ! OG f A diehand MayRIDD) andpreeytitg thee bxtnction of rare,
cryptic, species (Daugherty et al. 1998pecies status for the BernalesRiver springs salamandisr
only further supported in this recent taxonomic analysis where the speciefeised toasEuryceap. 1
(Devitt et al. 2019) Thesedefinitive and widely respected results have had significapiicationson
the statusof the many central exasEuryceaspeciesincluding thefederallythreatenedGeorgetown
and Salado salamanders whose proposed critical habitat designationsraeatly undergoing revision
(USFWS 2020

The Pedernales River Springs salamafideryceasp. 1) has an extremelyrited range of
approximately 1&known locations, distributed among thieexascounties of Hays, Travis, and Blanco,
the majority of which aravithin a 0.5 square mile area.@lkm?) (Figure 1).Specimens from five
locations have been genetically grouped with the Pedernales River springs salantaurgeeép. 1):
IryysSdadoa / N2 CHivihdale et al61994, Chippindale et al. 2000,
Bendik et al. 2013, Devitt et.&2019), Martin Sprindjij| | Qs J]3NB: o 7 PonwmvmpwmT 5SOAGG

spring | E: Corbin 2020), Maples CHNEEEER ¢ Devitt et al. 2019) and
Hope Spring 5l : Corbin 2020). Filecations are within themmediate geographic
vicinity and are presumed to be grouped witlryceasp. 1 following genetic sequeing Bendik2021
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pers. comm.): Reimers Ranch Sprindjii A GG 2177awaiting accession with
UT Arlingtop, Climbers Canyorp@ng (i A GG 2176. awaiting accession witf

Arlington), Little Elder Spring{§ G ZNHC 114899Bunkhouse Spring | G
IR\ <\ch2021pers. comm), andWinkler Ranch Windmill W = ele
21642165 awaiting accession witdT Arlingto@ + 6 0 NE @A G SR a2 A)yRYAff 2 St f ¢

S
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Figurel. The 1known locations for the Pedernales River springs salamander, distributed among the counties of
Hays, Travis, and Blanco within a 8§uare mile area83 km?). At this scale, Little Elder and Bunkhouse Springs
appear at the same poirdue to their close proximity

Thel5delineatedEuryceaspecief central Texaarefoundin oligotrophicenvironments of
springs, sprinded streams, and watebearing karstdrmations of the Edwards Aquifer and its
catchment area in the Edwardginity (Plateau) and ity (Hill Country) aquiferfDevitt et al. 2019)
The Pedernales River springs salansaisl geographically separated from other central Téxag/cea
(Chippindalest al. 1994 Chippindaleet al. 2000, Devitt et al. 20)9Figure 2Aepicts the distribution of
Euryceancluded in recent taxonomic analysisross the Edwardsrinity aquifer gstem of wesicentral
Texas.
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Fig $128. Sampling localities in the southeastern region of the study area.

Figure2. Maps of species assignments and populations sampled by Devitt et al. 2019. The Pedernales River
splings salamander is designatedEsryceasp. 1land geographically separated from other central Tekxag/cea
Reprinted from Devitt et al. 2019.

The Pedernales River springs salamander is a neotenic, plethodontid member of the genus
EurycegDevitt et al. 2019). Neotenic salamanders do not metgrhose into a terrestrial form, but
retain external gills after reproductive maturity, confining them to strictly aquatic habitats throughout
their lives (Chippindale et al. 2000). Chippindale et al. (2000) reported that the melanophores are
widely separagd, giving these salamanders a light yellowgsiid appearance and that they appear to
mature at a very small size. Speespgcific studies are limited Buryceahowever, their diets are
presumed to be similar (USFWS 2020). Known prey consists bagunatic invertebrates such as
amphipods, copepods, isopods, snails, planarians, and insect larvae (COA 2001, Diail@éie,

2013, Diaz & Bronsdvarren 2018). Eggs Euryceaare rarely seen in surface habitat, and it is likely
they deposit their ggs underground (Moon et al. 2021, Bendik 20035 2 Yy St 6, Difesetal. £ ® H nn
2013).

Threats Presentation

We, the petitioners, presensubstantialevidence that the Pedernales River springs salamander
is experiencing severe that levels acrosi$s range, resulting in severe populatitevel impacts.The
Service may find a species warrants listiaged upon any of the following factors: A. The present or
threatened destruction, modification, or curtailment of its habitat or range; B. Overutilization for
commercial, recreational, scientific, or educational purposes; C. Disease or predation;itaddupiacy
of existing regulatory mechanisms; or E. Other natural or manmade factors affecting its continued
existence (50 C.F.R. § 424.11). The Pedernales River springs salamander is immediately threatened with
extinction across all or a significant gion of its range due to the above factorghis critically imperiled
speciegNatureServe021) warrants the highest priority ofhe U.S. Fish and Wildlife Service (USFWS,
the Servickas it appears to be in danger of extinction now and needs immedsdied action in order
to prevent extinction.

Observational and experimental studies for the Pedernales River springs salamander are limited;
however, the Service has used references for studies conducted on similarly related sp&tigseh
in determinations of rules and designations father listedEuryceaspecies where speciepecific
information was lackingWe, the petitioners, follow the example set forth by the Service, using
information relevant to othelEuryceaspecies in presenting thats tothe Pedernales River springs

12



salamandeRdzS @2 aomoO ! Of SFNJ a2adSYIFLGAO 0S@2ftdziA2y |l NEB
Family Plethodontidae); (2) shared Htéstory attributes (for example, the lack of metamorphosis into a

terrestrial fom); (3) similar morphology and physiology (for example, the lack of lungsdpiration

and sensitivity teenvironmental conditions); (4) similar prey (for example, small invertebrate species);

and (5) similar habitat and ecological requirements (fomapie, dependence on aquatic habitat in or

near springs wh a rocky or gravel substrate]USFWS 2020

At NBaSyild 2NJ ¢KNBIGSYSR 5SaiN0z00GA2y> az2RATFTAOIGAZ2Y S

We present that the Pedernalddiver springs salamandieas an extremely limited range and
the majority ofknown habitat is already degraded or in eminent danger due to increasing urbanization.
Degradatiorof habitat, in the form of reduced water quality and ouily and disturbance bspringsites
(physical modification of surface habitat) is the primary threat to other federally liStrdralTexas
EuryceaspecieUSFWS 2083 The Service will find the threats presented here analogous to threats to
other Euryceaspecies in theifiles.

Limited Range

The Pedernales River springs salamander has an extremely limited rdrege.afie
approximately terknownlocations distributedn springsalong the Pedernales River as it flows through
the counties of Blanco, Hays, and TrdiFigue 1). The majority othe known rang€7 of the 10
locations)of the Pedernales River springs salamarigelustered within a 0.5 square mile area3km?)
at the juncture of southwestern Travis and northern Haysrflea (Figure B These salamandease
observed to occur in vettpw numbers at the surfacé@tri2021pers. comm.). Small populations are
more vulnerable to extinction from demographic and environmental stochasti8apq et al2002).

13



Figure3. Themajority of thePedernales River springs salamar@ér NI of tBeSLOknown locations) is
clustered within a 0.5 square mitgea (1.3m?) at the juncture of southwestern Travis @morthern Hays

Counties. Twof theselocations are within the immedia vicinity of RR38238 (ocated- from the
road pavement).
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Water QuantityDegradation

Aquifer drawdown and the subsequent lossspfingflowhas resulted in habitat loss and
fragmentation for groundwater species that has beemmpounded by reduced water quality from
urban developmentRECON et al. 2012, National Research Council 2015, NASEM 2017, Bendik et al.
2014). As aresult, 13 groundwatetependent species endemic to the Edwards, Edwdiriisity and
Trinity aquifers ardisted as threatened or endangered undbe US Endangered Species QtSFWS
1980, 1997, 2018 2014. Seven of these listed speca® Central TexaEuryceasalamandersevitt
et al. 2019.

Because thé&edernaleRiver springs salamander is entirely aquatic and breathes through
external gills, the availability of an adequate supply of clean water is extremely importasitdog-
term conservatiofUSFWS 208} Water quantity decreases and spring flow decliaes considered
threats toEuryceasalamanders (Corn et al. 2003, Bowles et al. 2006) esxdqus Service documents
haveimplicated reducedpring flowas a threat to other liste@Euryceasalamanders (USFWS 2005
USFWS 2013b, USFWS 20TI4estrictly aguatic Pedernales Rivepsings salamander feund in
oligotrophic environments of springs, sprifigd streams, and watebearing karst formation within the
rapidly developindravis, Hays, and Blancourties. Most locations occuin waters of theCretac@us
ageTrinity Aquifer; howeverndope Springs issues from tRaleozoic age Riley Formatiand Maples
Cave issues from tHealeozoic ag®arble FallAquifer. These aquifers are generally carbonate aquifers
consisting of limestone and dolomite.

Groundwater/surface water interactions between the Trinity Aquifer and overlying surface
streams are complex, with many streams alternating back and forth between gaining and losing flow
along different reaches (Hunt et al. 2QMierman et al. 201&, Zapjitello 201§. Hydraulic connection
of groundwater has been shown to occur between the Cretaceous Trinitjehaquid the Paleozoic
aquifers(Wierman2017bH. A dye trace study in the vicinity of Maples Cave illustrates the gain/loss
characteristic®f the Marble Falls anéedernales River (Wierman 20).7EhesevenPedernales River
springssalamandetocations that are clustered at the juncture of southwestern Travis and northern
Hays Counties occur in springs emanating from the Geek@nit of the MiddleTrinity Aquifer(Texas
Water Development Board 2016). The most dense population may occur in the Cow Creek due to
geologic conditions: these locations are the furthest downstream, so theoretically they should have the
most stable water level (i.e. theeBernales River periodically runs dry in the more upstream reaches);
0§KS@QNB F2dzyR Ay (GKS GKAO1Sal tAYSadz2yS dzyAd Ft2y
more room to move vertically as the water level fluctuates; the greater number ansitgesf springs
downstream compared to the upstrealocations Croskrey2021pers. comm). Regardless, the springs
emanating from the Cow Creek unit of the Middle Trinity Aquifer at the juncture of southwestern Travis
and northern Hays Counties providéaVihabitat for the overwhelming majority af KA & & I YI Yy RS NI
known populations.

The Trinity aquifer region includes some of the fastgsiwing counties and metropolitan areas
in the United States (8Census Bureau 20202020h. Groundwaterwithdrawal from domestic and
public supply wells is common in the Trinity Aquifer, especially where communities do not have access
to surface water resourcesind has resulted in major declines in watsble, well yields, and baseflow
to springs and straas (Asworth 1983, Bluntzd©92). Groundwater yields are about 250 times less
than average yields in the adjacent EddsAquifer. Increased pumping demand is predicted in coming
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decades due to rapid growth in the Hill Countjumerical modekimulations predict that this
increased pumping will result in significant drawdowns in Trinity Aquifer levels (Mace et al. ZB@0).
U.S Geological Survey togethaiith the US Fish and Wildlife Servidavestigated the potential impacts
of groundwate pumping on knowrEuryceaspring localities located in thdiddle Trinityusing Mace et
Ff ®Qa& 6 H n groundwafed 208labRityrhotielProjected water levels for both average recharge
conditions and droughbf- recordconditions show drawdown aall 19 springs identified &surycea
habitatin the Middle Trinity Under average recharge conditions projected for 2050, water table levels
at 15 of 19 springs are pretid to decline by more than 3 m. Under drougtitrecordconditions
water levels at 12 of 19 springs are projected to decline by more tban (Heitmuller and Reece
2006).

The most recenhydrogeologi@assessmenshows that water levels in portions of the Middle
Trinity Aquifer have been significantly lowered by humtsref feet since 1978. Historic Middle Trinity
wells locatedess than 10 milegl6 km)to the east of the majority of knowRedernales River spring
salamandefocations have become unusable as supply wells. Wated changes in the Middle Trinity
Aquifer in this areaare estimated to have dropped greater than 225 fé&2 m)between 1978 and
2018 Due to continued drawdown over time, portions of the Middle Trinity Aquifer can be described as
experiencing depletiondéquivalent to groundwater minirgy (Hunt et al. 2020).

The majority of the known locations for the Pedernales River springs salamander are found in
the immediate vicinity of or directly on the Mirasol Springs propertyeddited for development (Figure
4, Appendix A This development isxpectedto increase the number of visitoms the project area byl
million per year Killer 2021 pers. comn). Further groundwater use is scheduled &r0 room
boutique hotel, 36 cottages, operations center, 4 acre famd orchard equestriarfacility, University
of TexasField Stationand55 new houses, in addition &everal existindargehouses(Mirasol Springs
2021). At least gven wells havalreadybeen installed on the Mirasol Springsoperty between 2016
and 20168 @Sy (K2daAK (GKS RSOSt2LIYSyid Aa @QddSakdz SR (2 a
Development Board 2021 Immediately east othe Mirasoldevelopment an 84 unit RV park is being
built. Groundwater use at all of these facilities will be pumped ftbeMiddle Trinity Aquifer, the
source of spring flow and salamander habitat.
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Figured. Five of the tetknown locations for the Pedernales River springs salamander are tbicatle immediate
vicinity ofor directly withinthe scheduled Mirasol Springs developmeht= Martin Spring#2=H YY S{ (i Q&
/I N2eaaAy3a {LINAyYy3 1w 9 ' [AGGES 9ftRSNJ {LINAyYy3IZT . T
https://mirasolsprings.com/sion/. Accessed June 24, 2024 landscape view of this figure can be found in
Appendix A.

Adequate water quantity levels for the Pedernales River springs salamander are not only
threatened by aquifer drawdowhut river drawdown Recent studieghdicate significant recharge to

dzy 1 K

the Middle Trinity occurs from losing streams, such as the Blanco River, Cypress Creek, and Onion Creek

(Smith et al. 2015, Hunt et al. 201Smith et al. 2018). Given the potential connections between
groundwater and sueice streams such as the Pedernales Rimaintaining base flows in the

Pedernales River could be important for maintaining base flows in the springs where the Pedernales

River springs salamander is founrlpump has been installed in the Pedernales Rate€30.331524;
98.164955within the range of the Pedernales River springs salamafadehe purpose of creating an
artificial 2 acre(8,094 nf) recreational laket Mirasol Lodge LLEigure 3. Just another 2 km
downstream, another pumpas been approvetb supply water to theMirasol Springs developmefur
the amount of 108 acre feet per yeaf Pedernales River watefsower Colorado River Authori3p20,
Appendix ¢ The location of the approved intake will blaged within 400 mters of 3of the 10known
locations for the Pedmales Rier springs salamander (Figurg 6
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Figureb. Location of an intake pump to supply water to an artificial 2 acre recreationahlaiérasol Lodge LLC
from the Pedernales River within the range of the Pedernales River springs salamander. Maintaining Pedernales

River baseflows may be important in maintaining spring baseflows where the Pedernales River springs salamander
is found.
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Figure6. Placement of the raw water intake structure for the Mirasol Springs developwighin 400 meters of 3
of the 10known locations for the Pedernales River springs salamandaimtaining Pedernales River baseflows
may be important in maintaining spring baseflows where the Pedernales River springs salamander is found.
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oRegional climate models that predict increased air temperattigyboe 2014, Jiang and Yang
2012, together with hydrologic models that project deased springflowHeitmuller and Reece 2006,
Stamm et al. 2014L0o4iciga et al. 2000predict that EdwardgTrinity Eurycea salamander populations
and other codistributed groundwatetependent species are highly vulnerable to extinction within the
nextey 0 dzNB ¢ 06 5 S @ Miijalaq@fér dravidsivn has bednaddmented in the vicinity of the
range of thePedernales River springs salamanddrbanization is scheduled tirasticallyincreasein
the immedate vicinity of five of the tefknown locatiors for this salamander. Water quantity
degradation presents a severe level threat across the Pedernales River springs salamander range that
will result in severe populaticlevelimpacts

Water Quality Degradation and Physical Modification tirface Habitat

The Service usesudies inclosely relatedEuryceaspecies to identify physiological habitat
parameters for federally listed salamandevken speciespecific studies aranavailablqUSFWS 2020,
201%). Itis reasonable to presunieet SRSNJ I £ S& wA @S Niakitatpkayi@eais ael € | YI y R
similarto other listedEurycea its survival, growth, and reproduction will be most successful when
water quality is unaltered from natural aquifer conditions

Urbanization is one of the mostgnificant sources of water quality degradation that can affect
the future survival otentral Texas salamanders (Bowles et al. 2006, Chippindaie&205, USFWS
2013). Aquatic life is sensitive to even low levels of urbanization, and the negefaets of
urbanization on aquatic invertebrates (Moore and Palmer 2005, Cuffney et al. 2011) and salamanders
(Price et al. 2006) is well establisheimphibianshave experiencedeclires or extirpation in urban
areas, exhibiting low survival (Barrettadt 2010; Price et a2012b), occupancyPrice et al. 2011),
abundance (Riley et al. 2008)d species richness (Rubbo dfidsecker 2003Barrett and Guyer 2@)
Scheffers and Paszkowski 2D1Rlultiple species of stream salamanders have shown decrkase
abundance with increasing urbanization in watersheds across the U.S. including Georgia (Oser and Shure
1972), North Carolina (Price et 2006 Willson and Dorcas 2003, Miller et al. ZDOMaryland and
Virginia (Granget al. 2009), andentral Texas (Bendik et al. 2014Jhe changes associated with
urbanization often have drastic negative effects on salamanders at the population level (Bdnk e
2006; Price et al. 2012a These effects of urbanization in streahwelling salamanders are castent
with the findings in a federally threatenecgntral TexasEury@aspecies, the Jollyville Plateau
salamander. Bowles et al. (2006) documented significantly féaleyville Plateau salamanders
occurring at developed sites compared to undevelopigess Bendik et al. (2014) expanded on this
work, showing a strong negative effect of developmentiofiyville Plateau salamandéensities from
17 sites over a 4 year period and a negative correlation between counts and increasing development
over a 15year period.

There are numerous possible mechanistic links between urbanization and stheating
salamander declines. The increase in impervious cover that increases with development changes stream
hydrologic function and kstream habitat and delivs high contaminant loads to the detriment of
aguatic ecosystems (Walsh et al. 2005, Chadwick et al. 2006, Booth & Jackson 1997). The increase in
roads, rooftops, sidewalks, patios, paved surfaces, and compacted soils that increase with urbanization
prevent water from filtering into the soil and result in storm flows of more frequemd greater
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magnitude(Arnold and Gibbons 1996, Schu&2@00, Poff et al. 2006). These flashy flows have been
shown to flushEurycea cirrigeréarvae from their preferred Haitat and result in low survival (Barrett et
al. 2010). Bendik et al. (2014) found lower abundance of small judiijeille Plateau salamandérs
highly developed catchmentedicating either a reduction in reproduction or lower juversjgecific
survival rates. Juveniléollyville Plateau salamandarsuld be more susceptible to mortality from flood
events, asn E. cirrigeraor, they could be more sensitive to pollutants compéte adults. In water
bodies throughout the U.S., urbanization imajor contributor of contaminant loading (Booth and
Jackson 1997; Chadwick et al. 2006pntaminants not only enter water bodies fromartges to stream
morphology,hydrologic regimeand sedimentation gorms drains, irrigation rwoff, and leaking water
supply lines, sewer lines, and detention ponds provide artificial baseflow to groundwater catchments
(Sharp 2010andare a significant source of baseflow to streams in Au3taxas whergdollyville Platau
salamandersre found(Christian et al. 2011). Chemical pollutants harmful to amphibians including
heavy metals (Linder and Grillitsch 2000), pesticides (Howe et al. 1998, Larson et al 1998, Hayes 2000),
and organic compounds (Bryer et al. 2006yew@ocumented at Bendik et adtudy sites Bendik et al.
2014,City of Austin 2001)lt has since been documented thatosure to xenobiotics results in the
accumulation of contaminants in Northern EdwaElsryceaspp. salamander tissues and a reduction i
the diversity of agquatic invertebrates that occupy springs (salamander.pBegy et al. (202pund a
positive correlation between the level of impervious cover present and the contaminants detected in
salamander tissues and surface watebservedsignificant differencesn water quality and

contaminants detected in composite salamander tissue samples between urbatoded and non
developed sites, andatreasing aquatic invertebrate diversity with increadimgervious cover. These
closely relatedfederally listedEurycea LIS Omiightébe libth directly affected by the toxicity of
impaired waters and indirectly affected by the subsequent loss of prey diversity and reduced forage
success as dietary organisms succumb to the acutehruhic effect® ¥ E Sy ADiak et &l2@2a)é

Urbanization is associated with changes to the sedimentation regime of str@aaish et al.
2005). Land use change results in anthropogenidalfiuced increases in fine sedimeatfgposition that
can have far reaching impacts to lotic environments (Wood & Armitage 18&giment is a mixture of
silt, sand, clay, and organic debris that occurs within water bodies either as suspended sediments or
deposited sediment layers (Menzercahelson 1980). Sediments suspended in water can smother or
clog gill structures in aquatic organisms thereby affecting respiratory processes (USFWS 2005).
Interstitial spacsare habitat features for streamdwelling salamanderthat can be filled with sediments
(Martin et al.2012 Welsh & Ollivier 1998)When these spaces are filled with fine sediment or become
compacted, the amount of available foraging habitat and protective cover is reducgldi{(\&d Ollivier
1998). Unobstucted interstitial space is critical to salamander habitat because it provides hiding space
from predators and habitat for macroinvertebrapeey (Bendik 2011) Excess sediment is a pollutant in
the Barton Springs ecgstem (USFW3005). Endangered Bart Springs salamandabundance was
negatively associat with sediment coverand this effect was most pronounced for juveniiBsies &
Colucci 20183endik and Dries 2018)

Spring water quality and quantity amdher Euryceasalamander habitat compamts, such as
substrate and interstitial spaces, can be affected by various forms of disturbance (e.g. feral hogs,
livestock, ad human visitation) (USFWS 2013&requent human visitation resulted in disturbed
vegetation, vandalism, and the destructiohtoavertine deposits by foot traffic in Jollyville Plateau
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salamander habitat in the Bull Creek watershed (City of Austin 2001). Bowles et al. (2006) found dead
Jollyville Plateau salamandexgidently crushed under rocks from foot traffic at developéds The

Service recommends that actions be implemented to protect salamander habitats from disturbance
(Drieset al.2013 USFWS 2013a

Theenvironmentalimpactsof urbanization can affect the physiology of individual salamanders.
Environmental conditions are associated with altered physiological health in amphibians (Homan et al.
2003, Janin et al 2011, 2012, Chambers et al. 2013, Gabor et al 2018). The accuracy of occurrence or
count data depends heayibn detection probabilitis, and hese timelagged response measures may
obscure the current population status (Ewers and Didham 2006, Piha et al. 2007). Physiological
indicators such as body condition and hormone status can provide integrative information -detisal
impacts ofhabitat degradation on individuals before population declines can be quantified (Homan et
al.2003). Body condition and level of stress hormone are significantly altered by habitat availability and
fragmentation at fine spatial scales in common toaBld@ bufo) (Janin et al. 2011)Water-borne
corticosteronerelease rates and ranavirus infection load were greater in larval salamanders from
agricultural wetlands compared to refereneetlands (Davis et al. 2020Jollyville Plateau salamanders
in distubed habitats have greater stress levels than those in undisturbed habitats, as determined by
measurements of wateborne stress hormones in urbanized and undisturbed streams (Gabor et al.
2018). Elevated stress hormones may have direct effecioliyvile Plateau salamandessich as
affecting mating behavior, antipredator behavior, or acting as an immunosuppressastherwise
decreasingsuvival or reproduction in individualsThese factors may partially account for the decrease
in abundance of salamaers in streams within distbed environments (Bendik et &014 Bowles et
al. 2006).

In addition to the threats detailed above, there are other threat&toyceasalamanders closely
related to the Pedernales River springs salamander that the Sexwisders ongoing and expected to
increase with increasing activities associated with urbanizati@eniral Texas: hazardous material
spills, underground storage tanks, highways, energy pipelines, water and sewage lines, swimming pools,
construction activities, quarries, contaminants and pollutants (e.g. PAHSs, pesticides, nutrients), changes
in water chemistryclimate change and drougfitSFWS 2020, 2013b)

Impacts to Individual Locations
Themajority of Pedernales River springs salamana@wn habitat isdegraded found in
urbanized areasand/or found inareas scheduled for development.
Numerous largéracts of land along th&R3238corridor are rapidly beingubdivided Two
stes (Martin Spring Y R |  YYSGGiQa / NRraaiAy3d { leMdinfydfRRBAB8 | NB g A
(located 12m and34 m from the road pvement, respectivelyand subject tampervious cover, road
runoff, pollution, trash, and trespassiiigigure 3)
Reimers Ranch Spring #1 a@limbers Canyon SpringNB t 2 OF 6 SR 2y ¢NI} @Aa / 2
Reimers Ranch Park. There is no protection from the effects of human visita@ima¢rs Canyon
Spring It islocatedin Climbers Canyon, a heavily visited access point to hikers and rock climbers. Dogs,
both on and off leash, are common. The foot trail enters adjacent to the primary spring, crossing the
outflow multiple times, and this site is degraded. Reimers R&peimg #1 is generally protected by its
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lack of accessibility as it is @f&il and mostly hiden by brush and deep grasauéhille2021 pers.
comm.).
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This spring is locatd@ metersfrom RR 3238. A trail form

d ngspassers leads to it. It

has beerhistorically degraded with the construction of a spring catchment ox2021

The site isubject to road runoff, trash, and
foot traffic (Figure 9. Hanmett@ Spring#2 has degradation from a historidaipoundment, a possible

cistern(Figure 1. Thissite ison the Mrasol Springs propertycheduled for development
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FigurelO. Historical modification to Hamme® Crossing Spring #Zhis spri
pavement and subject to frequent humansitation April 2020.

F

ng is locate84 metersfrom RR 3238

Threef 2 OF G A 2 ¥ & Croskitgpring#2 LittedEIder Spring, and Bunkhouse Spiirge
locateddirectlyon the scheduledMirasol Springs developmeptoperty (Figures4 and 1. The
developer anticipates this project bringing 1 million people per year to the prajee Miller 2021
pers. comm). Little Elder Spring and Bunkhouse Springs are located in an ephemeral stream channel
that contributes to the PedernaleRiver. This channel has been historically modified immediately
upstream ofBunkhouse Sprigs (Figure 12 The stream channel crosses what is currently a private road
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approximately 80 meters upstream of Little Elder and Bunkhouse Springs. This foagnsas a main
road in the Mirasol Springs developmenaps (Mirasol 2021, Figure 11

The development also plans a conmmial farm, orchard, and poultrgoop within this same
stream watershed and within 30 meters of the two known salamander locatiGogistruction on these
FYSYyAdGASa KIFIa 06S3dzy RSALIAGS (GKS RSOSt 2LXFgwel o0SAy3
13). A historical well at Bunkhouse Springs is being usedigaie the farm and orchardNelch2021
pers. comm.).BunkhouseSrings idurther degraded by multiple, large impoundmentsiiang a series
of pools (Figure 4 The spring run at Little Elder was historically modified, creating a pool immediately
upstream of known salamander habitdigure 15Datri 2020). Thesemodifications havalegraded the
natural stream morphology and hydrology, creatlagtic conditionswith acamulated sediment and
detritus (Datri2021pers. comm.) A treehouse and public trail are scheduled to be built within the
immediate vicinity of Lite Elder and Bunkhouse springs, leaving these sites subject to the effects of
construction and frequent human visitatigiigure 11 These twapring groups occupied by
salamander$ N | f 82 AYYSRALl (i Siigd R RRgy aONSREHIBR 26954 K 2C
ephemeral stream that contributes to Elder Canyon. The pond watkebevpumpedrom the
Pedernales River and used as storage for the water supply for the develofinoevrér Colorado River
Authority 2020, also sed-igure 6n Water QuantityDegradation. In addition to water quantity
degradation, he salamanders at Bunkhouse and Little Elder springghezatened by changes to water
chemistry, stream hydrology, flowedimentation regimesand pollutantsas well as changes to
predatorand parasite populations. Zebra mussels have been identified in the Colorado River basin
(TPWD 2017and may also pose a threat.
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Figurell. A portion of the scheduled development with known Pedernales River salamander fecatio
superimposed. Two of the tdmown sites (Bunkhouse Springs and Little Elder Spring) are located in a small
watershedsubject to urbanizatioms part of the Mirasabprings development. A treehouse and public trail are
within the immediate vicinity of these two locations. Additionally, Bunkhouse and Little Elder Springs are
immediately downstream of a pond scheduled to be located in an ephemeral stream that coesriio Elder

Canyon. The pond water will be pumped from the Pedernales River and used as storage for the water supply for
the development.Adapted fromhttps://mirasolsprings.com/vision/ Accessed Juri, 2021.A landscape view of

this figure can be found in Appendix B
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Figurel3. Poultry coop in immediate proximity to Bunkhouse Springsy 2021.
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Figureld. This photo was taken from atop the largest impoundment in a s
lentic conditions in the pool formed by thimpoundment. April 2020.
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Figurel5. Historical modification to stream morphology at Little Elder Spring has created lentic condisions.
2020.

w S R Qa isfotdied ofedmostly undevelopegrivate propertythat runs along one half of the
downstream portion of Roy Creéd its confluence with the Pedernales Rivérhe sprindhabitat is
degraded due to modification fawater diversion: theroperty2 6 Y SNB dzA S wSwaeda { LINA y 3
source for a vacatiohome. The spring orifiogas historicallydugout to crede a basin for a spring box
constructedof treated lumberwith acast irond O 2 @ Bhisdtificiallydeepened area at the orifice has
an accumulation of detritusThe first five meters of stream channel were dug to insert a pipe covered in
mesh that captures the majority of spring flow at the spring feigure 1% The property owners dig
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out the spring orifice 12 times per year to remove rootd detritusfrom the pipe andrifice area
(Datri 2021 pers. comm.)The Mirasol Springs development area surrounds the majority of the
OdzNNByiife dzyRSOSt 2LISR w2eée [/ NBS| durtieBlairi@Emrisy
and quality degradation resultiffigpom urbanizationas well asncreasechuman foot traffic from
trespassing.
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A salamander with signs of stress (pale white, lesions, and missing digits) covered with
amphipods fyallellaspp) was observed at the privately owned Hope Springs, possibly due to recent
habitat modification by the landowneiss described by Norris (2009).

Urbanizationis a significant souraef water quality degradatioaffecting the futuresurvival of
central TexasEuryceasalamandersln its listing decisions for oth&@entralTexasEuryceathe Service
considered urbanizatioto be an ongoinghreat of high impact expected to increase with expanding
future development withinthé I £ I Y I y R QUSIEBWS 2013 YSHEES 20)14The majority of
Pedernales River springs salarder habitat is degraded, in urbanized areas andiiosireas scheduled
for development. Water quality arldcalizedhabitat degradation presents a severe level threat across
the majority of the Pedernales River springs salamander range that will result in severe poplaiation
impacts.

B. Overutilization for CommerciBecreational, Scientific, or Educational Purposes

Three hundred sixtghree federally listed salamandevwgere stolenfrom the San Marcos
National Fish Hatchery and Technology Center in 2016 (USFWS 20B8)bden speculated that these
individualswere stolen for private collection or sell on the black market (Statesmen 2008 case
indicates that there is interest in the collection of central Texas/ceasalamanders. Overutilization
may pose a threat to the Pedernales River springs salamanaetodts very small number of known
locations and small numbers of individuals found at the surface at those locations.

C. Disease or Predation

In addition to the water quality and quantity threats that landscape changes can cause to
Euryceasalamanders discussed in sectidnhere we present how emerging disease can threaten
Euryceasalamanders and how landscape changesataate and/or exacerbate threats from predation
and disease.

A pond is scheduled to be constructed immediatghgtream of twoof the tenknown
Pedernales River springalamandefoccupied springd.ittle Elder and Bunkhouse Spririlysrasol
Springs 2021Figure 1L The developer advertises that this¥ A J&ha& Willattract migrating birds
(Mirasol Springs 2Zf1). A commerci&} sizedfarm, orchard, and chicken coop have been constructed in
the watershed within 75meters of these two salamander locations since 2018.

Central TexaBuryceaalamanders share similar predators, which include carnivorous
freshwaer fish (such as Centrarchidae), crawfish, and large aquatic insects (Pierce and Wall 2011,
Bowles et al. 2006, Cole 199Bwen et al. 2016, Owen & Devitt 2Q18ollyville Plateauatamander
numbershave beemegatively correlated to thebundance of cetrarchid fish (City of Austi2001).
Austinblind andJollyville Plateau salamanddravebeen observed retreating into gravalibstrate after
cover was movedsuggestinghese salamanders displaytipredation behaviorowleset al.2006).

San Marcos salamandgiSurycea nanghave the ability to recognize and shaignificantly reduced
activity @ntipredator responsgto the chemicatues of introduced and nativeentrarchid fish predators
(Epp and>abor 2008Daviset al.2012, USFWS 2083 Introduced fish predators can decrease
survivorshipreduce metamorph size and rate, and alter habitat &oréging behaviors in some
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amphibians (Kats & Ferr@003). Eurycea troglodytesiay have been extirpated from the type locality,
the Valdina Fans Sinkhole, due to humanduced flooding and introduction of surface predators (Veni
and Associates 1987, Chippindale et al. 2000, Chippindale & Price 2005).

Landuse changes drastically alter the distribution and abundariceildlife (Sal€2000, Hoper
et al 2005), which in turn, influences hgsrasite relationships (McMichael 2004, Macdonald and
Laurenson 2006)Anthropogenic landscape modifications, particularly those associated with
agriculture, have been shown to influence the prevalence and diversity of digenetic trematode
infections in aquatic amphibiarffdohnson an€Chae 2004, Koprivnikar et al. 20@3ray etal. 2007,
McKenzie2007). Trematodes use birds and snailsiatermediate hosts.Trematode infections are
especially rare in species that inhabit headwater springs; however, Bonnett(204l) documented
two new host records for parasitic tremates in salamanders that tygally inhabit headwater springs:
after construction of a humamade pond interrupted a native spriffgd stream, they documented the
presence of trematodes in streadwelling salamanders downstream from the ponthey
hypotheszedthat the humanmade pond that partially impounded the natural sprictzanged the
ecological situation by bringirigntic habitats and theiassociatedhost-parasite fauna (planorbid snails
andClinostomunsp.)in close contact with novel hosts, an etiwiselotic salamander species.
Trematodes have been documentadlollyville Plateau salamanddidcAllister et al. 2018), Salado
salamandergMcAllister etal. 2021), Yy R . F NIi2y {LINAy3Ia altlFYFyRSNA o0/ K
2002).

Amphibians can bmore susceptible to pathogens due to environmental changes from
contaminantsgven if the contaminants themselves dot directly impact amphibians. oGtaminants
can change the system to favor pathogeand increase infection rategohnson et al. (2007pund that
trematode infections were increased in amphibians through eutrophication of systenmtrient
runoff. Contaminantsan alter the environment through changes in abiotic conditions or physical
structure, or in the biotic community that couldter hostpathogen systemskor example, if
contaminants can alter the abundance of microscopic aquatic predators that feed on infective stages of
trematode parasites oBd(Batrachochytrium dendrobatidigoospores, they could influence infection
prevaknce and disase dynamics (Schmeller et2014). hdirect effects of contaminant exposure can
increase disease risk by increasing the abundances of intermediate hosts of pathogens in the
environment Halstead et al. 201/Rumschlag et a019). Theseinteractions can be complex with
outcomes mediated by host species, host and pathogen quality, and environmental properties.

Environment and stress are associated with altered immune defenses in amphibians{Rollin
Smith 2017, Bletz et al. 201Jani and Bggs 2018, Varela et al. 2018pllyville Plateau salamandens
disturbed habitats have greater stress levels than those in undisturbed habitats, as determined by
measurements of wateborne stress hormones in urbanized and undisturbed streams (Gabor et al.
2018). Elevated stress hormones may have direct effecioliyville Plateau salamandegch as
acting as an immunosuppressanthis factomay partially account for the decrease in abundance of
salamanders in streams within dish&d environments (Bendik et al. 2014; Bowles e@06).

The emerging infeaius disease, chytridiomycosis, brought on by infection with the fungal
pathogensBatrachochytrium dendrobatid{®d) andBatrachochytrium salamandrivoraiiBsa), is
causing substantial concern (Martel et2013,2014; Gray et al. 2015, Kolby & Daszak&?. Bsalis
one threat to amphibiansKely to spread by human actiofguan et al2018), similar to the global
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spread oBd6 h Q1 | y f 2D148). Ghyiridibnfye®sis has been documented in Jollyville Plateau
Akt YlFIYyRSNR 0hQb5 2y yebdl. 200S @nd Auktid blindsalacnandeBslinSanliviyy S
(Chamberlain 2011 pers. comm. as cited by USFWS 201Bé&)otential for the introduction of
virulent pathogens such d@&saland members of the iridovirus family of viruses may e¥@tiesenkamp
et al. 2018). Salamanders already stressed due to environmental degradation may be more susceptible
to Bdinfection (Fonner et al. 2017). Spotted salamanders do not appear susceptitihg/ttidiomycosis
caused byBsal but may suffer subletharowth reduction upon exposure to this pathogen early after
metamorphosis (Barnhart et al. 2020f.the salamanders werexposed continually to pathogen they
may suffer chronistress, whicttould thenimpair the immune systemin the wild, stressrbm
pathogenexposure can be compaoded by other natural stressofmetamorphoss, breeding,
competition, parasites;limate change, etg, and immunoredistribution afesources at the expense of
growth may present a signifintsublethal impac{Barnhartet al. 2020)

D. Inadequacy of Existing Regulatory Mechanisms

The availability of an adequate supply of clean water is extremely important to thedomg
conservation of closely related, list&tlirycesspecies; unfortunately, many of the regulatory
mecdhanisms currently in place within the range of these salamanders were not developed with the
protection and conservation of aquatic salamanders @r piney base in mind (USFWS 2013a
Data indicate that water quality and water quantity degradation aoumgi to occur despite the existence
of existing regulatory mechanism$¥he samenadequacyof existing regulatory mechanisms described
by the Service in listingther CentralTexasEuryceasalamanders persist{)SFWS 20032014) and he
regulatory environment for the Pedernales River Springs salamandeguablyworse & ¢ KS ! {
Endangered Species Act has been used to bring state regulation to unrestricted groundwater
withdrawals in the Edwards Aquifer, where listed species are fotttmvever, the Trinity and Edwards
Trinity (Plateau) aquifers harbor additional species with similarly small ranges that currently receive no
LINEPGSOGA2Y FNBY NB3IdzA I G2NE LINPINI YA RSaAIySR G2 LI
Further, itslocations are outside of incorporated areas and their associated local ordinanchsas the
City of Austin) In 2020, the Waters of the United States rule eliminated protections for intermittent and
ephemeral streams, wetlands, and other small bodiEwater that feed larger ones under the Clean
Water Act. Theephemeralstream above Bunkhouse and Little Elder Springs is part of the project area
of the Mirasol Springs development.

axoaialtisS trée Ay ¢SElFa GNBFG& &daNFFOS 6FGSN | yR
functional interdependence), with groundwater considered private propétiyuston & Texa Central
Railroad Co. v. East 1904Jnder this secalled rule of cafure law, there is ho enforceable legal
mandate at the state or local level to maintain minimum aquifer levels (and hence springflow and
stream basefloyneeded by endangered species (Wells 20Mjthout joint management of surface
and subsurface water@s a single commepool resource, the aquifers, springs, and streams of the
Edwardst NAyAde | yR (GKS NBIA2yLIf SOz2aeadSvya GKSe adzadl
et al.2019. The locations of the Pedernales River springs salamandarthe junction of three
different Groundwater Conservation District (GCD) jurisdictions (BlRedernales GCD, Haysnity
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GCD, and Southwestern Travis County G&jure 1Y. All bree have independent jurisdictianver the
sameTrinity Aquifer and aneach creatdheir own water management rulestheoretically there
should be some coordination between the 3 GCDs since they are all within Groundwater Management
Area 9, but this is not guaranteed, and it is not uncommon for GCDs to have gghfigtVilliams
2016). Additionally,the Southwestern Travis County GCD, whose boundaries are coincident with the
Hunt et al. (2020) findings of watégvel declines of 225 feeeferenced abovésee Water Quantity
Degradatiof), was oty very recentlyestablished 2019 with fledgling programrulesthatRA Ry QG G 1 S
effect until October2020

The Hays Trinity Groundwater Conservation Dis(Hd@GCDRas limited authority and resources
to monitor and restrict groundwater pumping from agelifsources of Pedernales Riveprings
salamander habitat originating within Hays County. The HTGCD is prohibited from reguékingsed
for domestic use by a single private residential household and incapable of producing more than 25,000
gallons perdayThel ¢ D/ 5 A& I f&a2 LINPKAOAGSR FNRBY NB3AdzZA FGAy3
ranching activities, including such intensive operations as aquaculture, livéstmikts, or poultry
2 LIS NI (raxasySpetial District and Local Laws Code Chaptex 8843

The Southwest Travis County Groundwater Conservation District, created in 2017, has similarly
limited authority to regulate pumping of groundwater in western Travis CouDtymestic wells
incapable of pumping more than 10,000 gallons per day of wateegempt from any regulation as are
wells producing water for livestock or poultry limited to lélsan 25,000 gallons per day of production
(Texas Special District and Local Laws Code Chaptéer 88lSouthwest Travis County Groundwater
ConservatioDd i NA O Qa NBOSyid SaidlofAakKYSydsz yR Ala OSNE
ability to monitor and take action to reduce to groundwater pumping that reduces spring flows to
Pedernaleflver springs salamandeupporting springs.

The Blancd’edernales Groundwater Conservation District is subject to similar limits on its
authority to regulate groundwater pumping within Blanco County and protect spring flows that the
Pedernales River Springs salamander depends on for survival, as set oytier Ghaf the Texas
Water Code.

Considering the limited legal authority of these three districts, and given the rapid population
growth in the Austin metreregion, the recent and planned further subdivision and development of land
in the immediate vicini @ 2F GKS &l fFYlFryRSNRAE KFIoAGFGZ YR GKS
production of groundwater from new and existing wells for exempt domestic and agricultural purposes,
the Pedernales River SpringalamandeR &  ahialiiat ficds immediateand nearterm dewatering.

There is no protection provided for the Pedernales River springs salamander given by Texas
State Law. The species is not listed on the Texas State List of Species of Gmatestation Need
(TPWD 201 and even if it weret8te threatened and endangered species laws do not contain
protective provisiondor habitat (USFWS 20483
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Groundwater Management Area 9.

A pottion of sites (those in Travi©( are covered by the LCRA Highland Lakes Watershed
Ordinance. Howevesomeactivities are exempt from thevater quality requirements contained in the
highlandLakes Watershed Ordinance (Lower Colorado River Autt&iyiy).

The Balcone€anyonland®reservesystem(BCPpffers some water quality benefits to a single
site, Martin Springthrough presenation of open spaces over itecharge zonedJSFW3996).

However, sites occupidaly the federally threatened Jollyville Plateau salamarnwdéhin the BCP were
affected by changes in land use and subsequent water quality degradation occurring in portions of
contributing watersheds outside of the preserved tracts. Specifically, thegpved tracts within the
BCP didhot appear to be effective at reducing nutrient levatssome salamander site€iy of Austin
1999). In additionEuryceasalamanders araot covered species under the section 10(a)(1)(B) permit
under which thepreserves were established (USFY9S6).

In the absence of policies that reducentaminant release, strategies exist that can diminish the
likelihood of exposure or the concentration to which systemsexosede.g., Smith and Sutherland
2014)which influences the direct and indirect consequences experienced by orgarfismastral
buffers around aquatic habitats absorb nutrient and chemical contamination in runoff, and slow the rate
of movement, whicltan reduce exposure riskolicy that requires adequate habitat to surround
aquatic environments could have a number of benefitdudng improved water quality and potentially
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flood control, which would benefit ampians and a host of other taxa, including humdamswever,
buffer characteristics will vary across systems and are difficult to standailiglerova et al. 2014;
Lke et al.2019 with more known about riparian buffers than pond buffefi@rrestrial amphibians and
terrestrial life stages are also vulnerable to contaminants (James&itSch 2011, Bruhl et &2011,
2013), and could benefit from terrestrial buffers.

The success of recoveligr listed speciess dependent upon the accuratecognition and
protection of the full range of habitats necessary for species survived.U.S. Fish and Wildlife Service
has posited the creation of 3a@ buffers around sprirgjto protect critical habitat for federally
endangered or threatened salamanders (USFWS 2013b). Bendik&t&).showed that the Jollyville
Plateau salamander occupies a wide range of headwater stream habitats, dramatically expanding the
area this salamander may occupy compared to their limited critical habitat designations. Critical habitat
based only on known ladities in poorly searched areas may vastly underestimate species presadce
actual habitat use, thus limiting the potential for recovery (Bendik et al. 2016). Further, the results of
Diaz et al. (2020) suggest that a more catchmeitle approach is waanted, one that affords greater
protection on a landscape scale because of the unknown flow paths of a karst system (Diaz et al. 2020).
oQritical habitat should represent an acknowledgementhe habitat necessary for species recovery,
rather than a smtering of disjunct areabased on occurrence records as is currently the cask.for
tonkawaeand related speciégBendik et al. 2016).

G2S Oy FTAYR y2 02YLIS INRay 2 IND-dayyyf NiEXK SUs@ZINBK 20Frad §
springs idargely a story of the past. (nKS y 24 @SNE RA&GFYy(d FdzidzaNBE Y2ai

I £ 83SyR 2F | 3f@NA2HEAL dzfi MAYX R GARKeMNBBSIhigpinddis andi A 2 Y Q
Price 20058)

E. Other Natural or Manmade FactdrsF F SOG A Yy 3 (G KS EXistdsc®A SaQ / 2y G Ay dzsSR

As presented under Factor Ae Pedernales River springs salamarites a very limited
distribution of jusg 10 known locations within a 3&juare mile areaThe majority of known locations (7
of the 10) are clusteredithin a 0.5 square mile area (1k&?) at the juncture of southwestern Travis
andnorthern Hays Counties (Figurg 3rhese salamanders are observed to occur inlegnnumbers
at the surface@atri2021pers. comm.). Small pafations are more vulnerable to extinction from
demographic and enviranental stochasticity (Sabo et &2002).

This species ifkely very sensitive to water quality and quantity degradation as shown in closely
related, federally listedEuryceasalamandes. Because of theiporous skin, the development tieir
eggs and larvae in watdheir position in the food wepand their dependence on freshwater,
amphibians are sensitive to contaminafi&oemaker & Nagy 1977Amphibiansare sensitive to many
pollutants including heavy metalsisecticides, particularly cyclodienes (endosulfan, endrin, toxaphene,
and dieldrin) anatertain organophosphates (parathion, malathipnikrite, salts, and petroleum
hydrocarbons (USFWS 2002mphibians carbe exposed tovaterborne and airborne pollutants in
their breeding and foraging habitatS he crustaceans, amphipods in particular, on whigJbllyville
Plateau Salamandéeeds are especially sensitive to water pollutioihese toxic effects from paliants
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