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CORRECTION SHEET FOR
SAN MARCOS/COMAL (REVISED). RECOVERY PLAN

The following corrections should be noted to the San Marcos & Comal
Springs and Associated Aquatic Ecosystems (Revised) Recovery Plan
(U.S. Fish and Wildlife Service 1996):

P.iv, the literature citation should read "U.S. Fish and Wildlife
Service. 1996. . . . ", not 1395.

P.7, column 2, second paragraph, line 13: "atchment" should be
"catchment®

P. 33, column 1, under "Habitat", first paragraph: the list given
there should be numbered 1-6.

P. 34, column 1, lines 4-5: For clarification, the "~" on the end
of line 4 is a negative number sign.

P. 59, task 2.3: for clarification, the reference to task 2.11,
actually refers to subtask 2.11 listed above task 2.3.

P. 64, column 2, line 7: the sentence beginning "Some mechanism .
. . " should read "“Some mechanism for assuring adegquate aquifer
levels and springflows is essential to assure success of this plan,
otherwise all the efforts of the involved parties could be offset
by parties who choose not to participate in the implementation of
the Aquifer Management Plan."

P. 114, column 2, line 14: replace "without” with "which does not
impose"

P. 116, column 1, 7 lines from the bhottom: "task 2.11" should read
"subtask 2.12",
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DISCLAIMER

Recovery plans delineate reasonable actions thar are believed to be required to recover and/or
protect listed species. Plans are published by the U.S. Fish and Wildlife Service, sometimes prepared
with the assistance of recovery teams, contracrors, State agencies, and others. Because of furloughs of
Federal employees and ongoing litigation regarding the Edwards Aquifer and species covered by this
plan, there was considerable urgency to finalize this plan. Therefore, the normal critique and input to
the final version of the plan was minimal. The Service does, however, appreciate the Recovery Team's
substantial efforts in completing the earlier drafts of this plan. As is customary, objectives will be
attained and any necessary funds made available subject to budgetary and other constraints affecting
the parties involved, as well as the need to address other priorities.

Recovery plans do not necessarily represent the views nor the official positions or approval of any
individuals or agencies involved in the plan formulation, other than the U.S. Fish and Wildlife Service.
They represent the official position of the U.S. Fish and Wildlife Service only after they have been
signed by the Regional Director or Director as approved. Approved recovery plans are subject to modifi-
cation as dictated by new findings, changes in species status, and the completion of recovery tasks.

Disclai ...
isclaimer iii




San Marcos & Comal Springs & Associated Aquatic Ecosystems Recovery Plan

LITERATURE CITATIONS

Literature citations should read as follows:

U.S. Fish and Wildlife Service. 1995. San Marcos/Comal (Revised) Recovery Plan. Albuquerque,
New Mexico. pp. x + 93 with 28 pages of appendices.

Additional copies of this plan, when finalized, may be purchased from:
Fish and Wildlife Reference Service:

5430 Grosvenor Lane, Suite 110

Bethesda, Maryland 20814

(800) 582-3421 or (301) 492-6403

The fee for the plan varies depending on the number of pages of the plan.
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EXECUTIVE SUMMARY

CURRENT SPECIES’ STATUS

T he fountain darter, San Marcos gambusia,
Texas blind salamander, and Texas wild-rice are
endangered. The San Marcos salamander is
chreatened. Critical habitat is designated for all
except the Texas blind salamander. The fountain
darter occurs in the San Marcos and Comal
systems in central Texas. The Texas blind sala-
mander is restricted to the Edwards Aquifer. The
other three species occur in the San Marcos
system. Other species of concern also occur in
these ecosystems including three that have been
proposed for listing: Peck's Cave amphipod,
Comal Springs riffle beetle, and the Comal
Springs dryopid beetle.

HABITAT REQUIREMENTS
AND LIMITING FACTORS

All species are aquatic and inhabit ecosys-
tems dependent on the Edwards Aquifer. All but
the subterranean Texas blind salamander occur
in spring-fed systems. Loss of springflows due to
drawdown of the aquifer is one of the primary
threats. Other threats include nonnative species,
recreational activities, predation, and direct or
indirect habitat destruction or modification by
humans (e.g., dam building, bank stabilization,
and control of aquatic vegetation) and factors
that decrease water quality.

RECOVERY GOALS

The goals of recovery are: 1) to secure the
survival of these species in their native ecosys-
tems; 2) to develop an ecosystem approach using
strategies to address both local, site-specific, and
broad regional issues related to recovery; and 3)
to conserve the integrity and function of the
aquifer and spring-fed ecosystems that these
species inhabit.

Executive Summary

RECOVERY CRITERIA

Delisting is considered unatrainable in
the near future for all five species due to the
potential for extinction from catastrophic events.
Consequently, this plan calls for the establish-
ment and continued maintenance of refugia
capability for all five species in case of a cata-
strophic event. Downlisting is considered fea-
sible for the fountain darter, Texas wild-rice, and
Texas blind salamander and detailed criteria are
given in the plan. The potential for downlisting
the San Marcos gambusia is problematic. In-
terim objectives are given for that species to
measure progress toward preventing extinction.

ACTIONS NEEDED

1. Assure sufficient water levels in the
Edwards aquifer and flows in Comal and
San Marcos Springs to maintain habirat
for all life stages of the five listed
species and integrity of the ecosystem
upon which they depend.

2. Protect water quality.

3. Establish and mainrain populations for all
five listed species in their historic habirats.

4. Conduct biological studies necessary for
successful monitoring, management, and
restoration.

5. Encourage partnerships with landowners
and agencies to develop and implement
conservation strategies.

6. Develop and implement a regional
Aquifer Management Plan.

7. Develop and implement local
management and restoration plans to
address multiple threats.

8. Promote public information and
education.



Costs (Dollars x 1000):

San Marcos 8 Comal Springs & Associated Aquatic Ecosystems Recovery Plan

Priority 1 Priority 1* | Priority 2 Priority 3
Year Tasks Tasks Tasks Tasks Toral
1996 256.0 506.5 234.5 5.0 1,002.0
1997 238.0 530.5 233.5 5.0 1,007.0
1998 205.0 439.5 182.0 5.0 831.5
(1999~ |
2025 1,140.0 1,329.5 592.0 —_ 3,061.5
Total 1,839.0 2,806.0 1,242.0 15.0 5,902.0

Date of Recovery: If continuous progress is made, downlisting the fountain darter

and Texas wild-rice should be possible by 2025.

Executive Summary
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OVERVIEW OF THE
RECOVERY PLAN

This plan addresses recovery actions for
the fountain darter, San Marcos: salamander,
San Marcos gambusia, Texas blind salamander,
and Texas wild-rice. The recovery goal is o
secure the survival of all five species and the
ecosystem upon which they depend. This plan

rovides criteria for downlisting the fountain
darter, Texas wild-rice, and Texas blind sala-
mander from endangered to threatened. This
overview summarizes 1) the water resource
issues associated with the recovery of these
species and the Edwards aquifer and spring
ecosystems; 2) efforts by individuals, state and
local governments, and private organizations to
resolve these issues; 3) tasks and recommended
actions to achieve recovery; 4) technical evalua-
tion and technical assistance needed for plan-
ning; and 5) the process for developing a
regional Habirat Conservation Plan or one or
more smaller regional or local HCPs that could
contribute to overall aquifer management.

To conserve these species and meert the
objectives of this recovery plan, the ecosystems
upon which these species depend must be
conserved. These ecosystems include the
Edwards aquifer and the systems associated
with Comal and San Marcos Springs (including
spring runs, lakes, rivers, and caves).

The recovery of these species depends on
actions taken at three levels: broad regional issues
of warer use and landscape level management that
influence these systems; localized actions taken by
municipalities and landowners thart affect these
svstems; and species-specific or site-specific
acuons that directly affect the species. Current
information about these endangered and threat-
ened species and their habitats is not complete,
and some tasks will only be conducted after
additional research or evaluations are completed.
This Recovery Plan includes tasks to deal with
recovery needs at all of these levels and addresses
all identified issues.

Regional resource issues critical to the survival
of the species of concern and their habitart require
maintaining sufficient water in the habirat, and
ensuring that water quality is not degraded to

Overview

levels that compromise the integrity of the
systems and the survival and recovery of the
species.

Decreased aquifer levels and loss of adequate
springflows are imminent. The recovery plan
identifies the U.S. Fish and Wildlife Service's
preliminary evaluation of the springflow levels
needed at Comal and San Marcos Springs to
prevent “take” of the listed species. The Service
continues to conduct and fund studies to refine
understanding of what springflow levels are
needed, under varying conditions, to maintain
the species and their habitat. Such studies,
evaluations, and monitoring will be an ongoing
need to evaluate management effores (see tasks
1.22,1.23, 1.3, 2.12 and 3.2).

To assure adequate springflows for the long-
term, a mechanism to provide and maintain
aquatic habitat must be in place; e.g., conserva-
tion measures and management of groundwater
withdrawal. Efforts have been made to achieve
this goal. In 1993, the Texas legislature passed
S.B. 1477 creating an Edwards Aquifer Author-
ity to regulate groundwater withdrawal. The
legislation was challenged over Voting Rights Act
concerns, which were resolved by the legislature
in 1995 with amendments (H.B. 3189). The
legislation was again challenged by the Medina
and Uvalde County Underground Water Dis-
tricts and the court ruled thar the legislation was
unconstitutional. The Authority'’s ability to
regulate water withdrawal from the aquifer
depends on resolution of these concerns.

A sound overall plan for sharing and manag-
ing groundwater use from the aquifer is needed
(task 2.1). This is a complicated task, considering
the diversity of water users and need for water.
The Recovery Plan cannot determine or dictate
the specific provisions of an Aquifer Management
Plan. State and local involvement in developing
specific strategies is important to ensure consider-
ation of local and regional socio-economic
concerns, provide flexibility in the evolution and
fine-tuning that will be needed to address chang-
ing local and regional needs, and to achieve
compliance with the plan.




Many water management agencies and aquifer
users have begun to address the issues of main-
taining ecosystems and species dependent upon

e Edwards Aquifer. These efforts will be useful
in forging an overall plan. In June 1994, a court
appointed monitor, Joe Moore, Jr., prepared an
emergency withdrawal reduction plan, revised in
March of 1995. In May of 1995, Judge Bunton
formed a committee to develop an alternative
emergency withdrawal reduction plan for 1995.
The committee developed an ordinance to limit
municipal and industrial water use for 1995,
which has been largely adopted by the city of San
Antonio.

Progress has also been made on developing
and implementing several other beneficial
practices. For example, New Braunfels, San
Antonio, and San Marcos have water conserva-
tion ordinances. The city of San Antonio has
developed a wastewater re-use plan thar promises
conservation of a significant amount of water.
Many municipalities and water conservation
districts are exploring alternative sources of
water.

In August of 1994, the Court Monitor
initiated discussions among the city of San
Antonio, the Uvalde Underground Water Dis-
trict, the Medina County Underground Water
District, the Edwards Underground Water Dis-
trict, the San Antonio River Authority, and the
Guadalupe Blanco River Authority about coop-
eratively preparing a regional HCP. Following
these discussions, a preliminary issues document
was drafted and discussions regarding an HCP
and a portential incidental take permit were
initiated with the Service.

Many warer users and agencies have con-
ducted studies and evaluations, including com-
puter modeling, to determine the aquifer levels
needed to maintain springflow. This has
emerged as a critical issue in efforts to manage
groundwater for the benefit of listed species.
Estimates of aquifer levels needed have been
reported over a large range. One estimate says that
in a drought of record no more than 165,000
acre-feet per year could be pumped from the
Edwards aquifer (Edwards Underground Water
District 1992a). In 1989 well discharge was
542,000 acre-feet. Obviously in drought condi-
tions severe reductions in water use will be

Overview
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needed. The mechanism to achieve these reduc-
tions will have to be discovered.

The Recovery Plan stresses cooperative
development of a regional Aquifer Management
Plan, primarily by state and local entities, with
the Service lending technical support. It would
be most useful if the Service were involved in the
process from the early stages, providing assis-
tance to plan developers in assessing the plan’s
adequacy for protection of affected species and
their habitat (task 2.1 and 2.11).

The Recovery Plan gives some preliminary
guidance for springflow levels (Table 2) and
measures that may be useful and biologically
supportable to protect the species (task 2.1 and
2.11). In addition, a comprehensive technical
evaluation of springflows, aquifer levels, and
conservation measures (e.g., pumping limits)
needed for various conditions of rainfall, re-
charge, weather conditions, and groundwater use
is also needed. This evaluation should consider
voluntary or mandatory water use reductions
and alternative means of providing water region-
wide. The Service believes that to undertake this
evaluation, it will be necessary to convene a
technical team of experts to assist planners in
evaluations of hydrology, geology, biology, and
economics (task 2.12). It is expected thar this
evaluation will be modified as more information
becomes available.

All Federal agencies have a role in conserva-
tion of species of concern, under section 7(a)(1)
and 7(a)(2) of the Endangered Species Act. The
Recovery Plan encourages efforts by Federal
agencies (see task 2.2). Progress has been made in
this area, such as recent water conservation efforts
and development of wastewater irrigation systems
by military bases. An aquifer management plan
that will assure adequate springflows and aquifer
levels is required to recover these species (see
below and task 2.1). Preparation and implemen-
tation of plans to assure adequate springflows are
best accomplished by state and local agencies. The
Recovery Plan calls for actions by Federal agencies
to reduce aquifer water withdrawal as much as
possible within their authorities to maintain
habirart for listed species (task 2.3). Several tasks
call for a variety of actions, including continuing
to support conservation actions by Federal
agencies (task 2.31) and private entities (2.32).




1« 2.33 calls for aggressive pursuit of Eedcral

Task 2. mpliance with obligations for informal
agens ;1031 section 7 consultations. The Service
and 197 d m;tices of the potential effects, the need
o consulty and has met with F.edefal agepcies

- actions may directly or indirectly impact
WhO.fwival of the listed species or adversely affect
EEZ; critical habirtat. The resolution of the prob-
lem of maintaining sprlqgﬂows nef_tded for these
species to survive is so critical that, in the absence
of a regional Aquifer Management Plan anorccd
by state and local governments, the Service should
be prepared t© initiate legal action required to
maintain springﬂows at levels that would main-
cain habirat sufficient to prevent jeopardy to listed
species. Task 2.12 requires review of section }0
permit applications, performance and compliance;
and review of compliance with formal section 7
agreements by Federal agencies.

Water quality in the Edwards aquifer and the
San Marcos and Comal ecosystems is also a major
concern with regional implications. The Recovery
Plan calls for a regional approach that provides
the aquifer with protection from significant
sources of pollution and the effects of chronic
low-level contamination. Tasks 1.24 and 1.28
provide for an assessment of existing provisions,
and task 2.5 recommends the implementation of
measures needed to protect water quality in the
aquifer.

On a more local level, tasks 1.24, 1.25, 1.26,
1.27. and 3.2 evaluate and task 2.8 seeks to
address water qualiry concerns for the Comal
and San Marcos ecosystems. In addition to water
quality concerns, tasks 2.4, 2.6, and 2.9 address
a variety of local management concerns. Progress
has been made on addressing concerns for these
systems. The Service is working in cooperation
with the city of New Braunfels and others to
develop a Comal Ecosystem Management Plan
(task 2.42). The city of San Marcos and South-
west Texas State University have funded an effort
to develop a similar plan for the San Marcos area
(task 2.41). In addition, Texas Parks and Wildlife
Department has a study currently underway to
examine potential impacts to listed species from
the effluent of the A.E. Wood State Fish Hatch-
ery, and a study is underway to examine some
potential impacts of effluent from the San
Marcos wastewater treatment plant.

roVidC
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Nonnartive species have direct and indirect
impacts on the habirar and survival of species of
concern. Several nonnative species are presently
of concern, and the Recovery Plan (see task
1.29) calls for research to learn more about
nonnative species impacts and control. Task 2.10
calls for implementation of needed management
techniques. Monitoring will also be needed to
prevent outbreaks or unacceprable levels of
damage from these nonnarives, and this moni-
toring is included as part of rask 3.2. Dara on
the incidence of clipping of leaves of Texas wild-
rice by herbivores in Spring Lake are being
collected, and some basic research on ramshorn
snails has been conducted in the Comal Springys
ecosystem.

Cerrain recreational activities are of concern
because of damage to Texas wild-rice from
recreationists and floating mats of vegertarion
(sometimes cut by local owner/managers to
provide better recreational experiences for
visitors and users). Task 1.21 calls for an evalua-
tion of the impacts of recreationists to the
integrity of the springs and rivers and to listed
species. Progress is being made in this area. The
Service has recently funded studies examining
recreational impacts on Texas wild-rice, and
discussions have been initiated with operators of
the largest tubing operation in the San Marcos
River to examine management options to reduce
impacts.

In some areas there may be potential for
restoration or enhancement of habitat quality for
one or more species of concern. ldentification
and implementation of habitat restoration and
enhancement opportunities are discussed in the
Recovery Plan (see task 2.9, conducting restora-
tion directly by resource agencies and others, and
task 2.6, working with private landowners to
encourage advantageous management). These
activities are also supported indirectly through
tasks developing local management plans for the
Comal and San Marcos Systems (tasks 2.4, 2.41
and 2.42). Progress is being made in this area
through development of management plans, and
a proposal for manipulation to improve habitat
for the San Marcos gambusia.

Most of the tasks reviewed above address
general habitat requirements and known threats
to habitat. Implementation of these tasks should




contribute significantly to increasing stability and
maintenance, habitat integrity needed for survival,
and recovery of the listed species.

In some cases, information about the species
of concern is limited and questions about what is
needed to enhance survival and recovery are not
yet answered. For some species the exact habitat
requirements that determine why they occur in
some areas and not others are not well under-
stood, making fine-tuning of habitat manage-
ment difficult. Task 1.15 provides for the identi-
fication of specific habitat characteristics and
requirements. The Service and Texas Parks and
Wildlife Department are conducting instream
flow studies to identify habitat requirements of
aquatic plants and animals in the Comal and San
Marcos systems. Through section 6, the Service
has funded work by Texas Parks and Wildlife
Department to investigate habitat requirements
for Texas wild-rice. Before management can be
implemented for other species, the general life
history, survivorship, and potential unique
problems such as diseases and parasites must be
understood (see tasks 1.11, 1.12, 1.13, 1.14).
Monitoring of individuals and populations of
some species and their habitat is required for
tracking species condition, and the overall
impacts of various threats, as noted in task 3.1.
Monirtoring is needed to assure that no signifi-
cant decline in their status occurs and to measure
success of recovery efforts. Periodic monitoring
is taking place for Texas wild-rice and the foun-
tain darter and should continue.

A primary goal of this Recovery Plan is to
reduce threats to the species of concern and
conserve the species in their native ecosystem.
However, in these relatively restricted systems a
catastrophic event could cause severe environ-
mental damage and possibly lead to extinction of
some species. Consequently, protecting the
genetic variation present in existing populations
and developing techniques needed for restora-
tion work are high priority recovery tasks ad-
dressed through tasks 1.4 and 2.11. This recovery
plan requires establishing refugia and captive
populations (task 1.4) for all five listed species.
Although progress is being made, additional work
and research are needed. The Contingency Plan
(task 2.11) calls for collection and conservation of
individuals of the species of concern in the event a
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crisis is imminent. The plan will be distributed as
a separate document when completed. Reintro-
duction techniques are fairly well understood for
the fountain darter and are the subject of current
research underway on Texas wild-rice. Informa-
tion is still needed for the salamanders and for
San Marcos gambusia.

The Service acting alone cannot achieve the
conservation and recovery of these species.
Conservation of these species and their ecosys-
tems will require the support and participation
from a wide variety of people and organizations.
In addition, Service policy directs the Service to
involve parties in implementation of Recovery
Plans. The policy states that implementation
should minimize social and economic impacts as
much as possible. Consequently, public informa-
tion, education, and involvement is an impor-
tant component of this Recovery Plan. Task 2.1
calls for the primary involvement of state and
local entities in developing an aquifer manage-
ment plan. Task 4.2 provides for active encour-
agement of public involvement in planning and
carrying out conservation efforts. Task 4.1 notes
that educational materials will need to be pro-
duced and distributed for a variety of audiences.
Some progress has been made in this area,
although more is needed. The Service has a
project underway at present in cooperation with
Texas Parks and Wildlife Department to produce
an information kiosk for the San Marcos River.
Another section 6 educational project undertaken
cooperatively with Texas Parks and Wildlife
Department is producing educational materials on
the listed species and their ecosystem. Aquarena
Springs (now owned and operated by Southwest
‘Texas State University) installed exhibits that will
be helpful in providing information to the
public. The Edwards Underground Water District
has also produced a variety of educational materi-
als about the aquifer.
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BACKGROUND
INFORMATION



San Marcos & Comal Springs & Associated Aquatic Ecosvstems Recovery Plan

A. THE ECOSYSTEMS

T he Comal and San Marcos Springs are the
Jargest spring systems in Te?cas. The source of
heir flows is the San Antonio Segment of the
Edwards (Balcones Fault Zone) Aquifer, which
will be referred to in the rest of this plan as
simply the Edwards Aquifer. The species covered
by this plan are dependent upon the Edwards
Aquifer and its associated aquatic habitat in the
Comal and San Marcos Springs areas.

Partly because of the constancy of the waters
in temperature and flow, the San Marcos and
Comal ecosystems, including the spring runs
and the San Marcos and Comal Rivers and their
impounded headwaters, have one of the greatest
known diversities of organisms of any aquatic
ecosystem 1n the southwestern United States.
The unique habirats of these systems provide
relatively isolated, island-like systems which
support a high degree of endemism. The biologi-
cal uniqueness of these systems has been known
for many years. Many species found in the
Comal and San Marcos ecosystems are not found
elsewhere. Most of the unique species are re-
stricted to the headwaters and the first few
kilometers or less of the San Marcos and Comal
Rivers. In the San Marcos River, this includes
the area above the confluence with the Blanco
River, commonly referred to as the upper San
Marcos River. The Edwards Aquifer is known to
contain a great diversity of organisms that live
within it, underground.

These aquatic ecosystems are in danger of
losing their unique fauna and flora. A variety of
factors threaten the listed species. Local threats
to each of the species, as well as broader, regional
threats to the ecosystem'’s continued integrity, are
addressed in this plan. Some of the most severe
threats are related to both the quality and quan-
tity of water available in the spring systems and
in the aquifer. Threats include decreased
springflows, impacts resulting from increased
urbanization near the rivers, recreational use,
pollution, alterations of the rivers, introduction
of nonnative species and other concerns.

Presently, four San Marcos, Comal, and
aquifer species included in this plan are listed as
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endangered: the San Marcos gambusia (Gambusia
georgei), the fountain darter (Etheostoma
fonticola), the Texas blind salamander
(Typhlomolge rathbuni), and the Texas wild-rice
(Zizania texana). In addition, the San Marcos
salamander (Eurycea nana) is listed as threat-
ened.

Three species of aquatic invertebrates in the
Comal were proposed for listing by the Service
on June 5, 1995 (60 FR 107:29537). The
species that are proposed are the Peck’s cave
amphipod (Stygobromus pecki), Comal Springs
riffle beetle (Het