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The Edwards Aquifer 
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Edwards Aquifer--That portion of an arcuate belt of porous, waterbearing, predominantly carbonate rocks known as the Edwards (Balcones Fault Zone) Aquifer trending from west to east to northeast in Kinney, Uvalde, Medina, Bexar, Comal, Hays, Travis, and Williamson Counties; and composed of the Salmon Peak Limestone, McKnight Formation, West Nueces Formation, Devil's River Limestone, Person Formation, Kainer Formation, Edwards Group, and Georgetown Formation. The permeable aquifer units generally overlie the less-permeable Glen Rose Formation to the south, overlie the less-permeable Comanche Peak and Walnut formations north of the Colorado River, and underlie the less-permeable Del Rio Clay regionally. For the purposes of the Edwards Aquifer Authority, and the EARIP, the Edwards Aquifer is that portion of an arcuate belt of porous, water-bearing, predominately carbonate rocks known as the Edwards and Associated Limestones in the Balcones Fault Zone extending from west to east to northeast from the hydrologic division near Brackettville in Kinney County that separates underground flow toward the Comal Springs and San Marcos Springs from underground flow to the Rio Grande Basin, through Uvalde, Medina, Atascosa, Bexar, Guadalupe, and Comal counties, and in Hays County south of the hydrologic division near Kyle that separates flow toward the San Marcos River from flow to the Colorado River Basin. The Aquifer is a unique groundwater resource, extending from Brackettville in Kinney County, Texas, into Bell County, Texas. It is the primary source of drinking water for over two million people in south-central Texas and serves the domestic, livestock, irrigation, industrial, municipal, and recreational needs of the area. 



Comal Springs 

Presenter
Presentation Notes
The Aquifer is the source of the two largest springs (according to the EARIP) remaining in Texas – Comal and . . .



San Marcos Springs 

Presenter
Presentation Notes
. . . San Marcos springs. These springs are the headwaters of the Comal and San Marcos rivers, which are tributaries to the Guadalupe River.



Fountain Darter 
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Eight species that depend directly on water in, or discharged from, the Edwards Aquifer system are federally-listed as threatened or endangered. These species include: fountain darter (Etheostoma fonticola), 



San Marcos Salamander 
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San Marcos salamander (Eurycea nana), 



Texas Blind Salamander 
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Texas blind salamander (Eurycea rathbuni), 



Peck’s Cave Amphipod 
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Peck’s cave amphipod (Stygobromus pecki), 



Dryopid Beetle 
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Comal Springs dryopid beetle (Stygoparnus comalensis), 



Comal Springs Riffle Beetle 
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Comal Springs riffle beetle (Heterelemis comalensis), 



Texas Wild Rice 
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Texas wild rice (Zizania texana) and



San Marcos Gambusia 
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San Marcos gambusia (Gambusia georgi). 



San Marcos Gambusia 
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Sadly, the San Marcos gambusia has not been seen since 1983 and may be extinct.The primary threat to the aquifer-dependent listed species is the intermittent loss of habitat fromreduced springflows. Springflow loss is the combined result of naturally fluctuating rainfallpatterns, regional intermittent pumping, and temporal drawdown of the aquifer. Other threatsinclude invasive non-native species, recreational activities, predation, and direct or indirecthabitat destruction or modification by humans and other factors that decrease water quality (U.S.Fish and Wildlife Service 1996).



THE LAWSUIT: 

• In 1991, the Lone Star Chapter of the Sierra 
Club filed a lawsuit against the U.S. Fish and 
Wildlife service claiming the Service was not 
adequately protecting endangered species 
that depend on the aquifer.  
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 The Sierra Club argued that Comal and San Marcos springs could dry up if unrestricted pumping continued and that would constitute a "taking" as defined by the Endangered Species Act. 



The Edwards Aquifer Authority  

S.B. No. 1477  
 

AN ACT  
      relating to the creation, administration, powers, 

duties,operation, and financing of the Edwards Aquifer 
Authority and the management of the Edwards Aquifer; 
granting the power of eminent domain; authorizing the 
issuance of bonds; providing civil and administrative 
penalties; and validating the creation of the Uvalde County 
Underground Water Conservation District.  

 
      Be it enacted by the Legislature of the State of Texas:  

Presenter
Presentation Notes
FINDINGS AND DECLARATION OF POLICY. The legislature finds that the Edwards Aquifer is a unique and complex hydrological system, with diverse economic and social interests dependent on the aquifer for water supply. In keeping with that finding, the Edwards Aquifer is declared to be a distinctive natural resource in this state, a unique aquifer, and not an underground stream. To sustain these diverse interests and that natural resource, a special regional management district is required for the effective control of the resource to protect terrestrial and aquatic life, domestic and municipal water supplies, the operation of existing industries, and the economic development of the state. Use of water in the district for beneficial purposes requires that all reasonable measures be taken to be conservative in water use. A conservation and reclamation district, to be known as the Edwards Aquifer Authority, is created in all or part of Atascosa, Bexar, Caldwell, Comal, Guadalupe, Hays, Medina, and Uvalde counties. A confirmation election is not necessary. The authority is a governmental agency and a body politic and corporate.The EAA attempted to complete a Habitat Conservation Plan (“HCP”) with respect to its management of withdrawals from the Edwards Aquifer and protection of the quality of water in the aquifer. EAA submitted a draft HCP to the United States Fish and Wildlife (“FWS”) in 2005. However, this draft was not acted on because it did not include important elements of the water management strategy such as permanent withdrawal limits from the Aquifer or supporting NEPA documentation. 



“EARIP” 

• In late 2006, FWS brought together 
stakeholders from throughout the region to 
participate in a unique collaborative process 
to develop a plan to contribute to the 
recovery of federally-listed species dependent 
on the Edwards Aquifer. This process is 
referred to as the Edwards Aquifer Recovery 
Implementation Program ("EARIP").  
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Recommended by the U.S. Fish & Wildlife Service, the EARIP is part of a collaborative effort among stakeholders of the Edwards Aquifer to look for ways to balance and protect varied regional interests. 



Senate Bill 3  

S.B. No. 3 

 

AN ACT 

     relating to the development, management, and preservation of 
the water resources of the state; providing penalties. 

 
Be it enacted by The Legislature of the State of Texas: 
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In 2007, the Texas Legislature passed Senate Bill 3, establishing a regional pumping cap of 572,000 acre-feet. The Legislature also directed the EAA and certain other state and municipal water agencies to participate in the EARIP and to prepare a FWS-approved plan by 2012 for managing the Aquifer to preserve the listed species at Comal and San Marcos Springs. The legislation specified that the plan must include recommendations regarding withdrawal adjustments during critical periods that ensure that federally-listed species associated with the Edwards Aquifer will be protected. The Edwards Aquifer Recovery Implementation Program goal was to move toward implementation of a Habitat Conservation Plan (HCP) with incidental take protection coverage. This action would outline the steps for how the regional human activities could be conducted with enough protective measures in place for the long-term well-being of the species. A successful result would offer a degree of regional security for both the species and human activities while averting costly alternative routes and possible litigation. In order to meet the 2012 deadlines prescribed in Senate Bill 3, program documents had to be readied and submitted to USFWS during the fall of 2011, as the USFWS approval process typically takes a year.



Time Passes . . . 

• The 26 member “Steering Committee” meets 
officially from  September 2007 through 
December 2011. 

• A Program Manager is hired. 
• Several subcommittees are formed to address 

specific portions of the process 
– The Science Subcommittee issues their report, and 

supporting modeling runs indicate an 86% pumping 
reduction is necessary to meet minimum flow 
requirements during Stage I. 
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Recovery Implementation Programs (RIPs) are voluntary, multi-stakeholder initiatives that seek to balance water use and development with the recovery of federally listed species. Due to the diversity of issues and level of conflict often associated with water issues, RIPs must take a long-term, interdisciplinary approach that incorporates policy formation, scientific research, habitat restoration, education, and other activities as defined by the participants. The implementation time-frame for existing programs ranges from 15 – 50 years, and may be extended, if necessary.�Formation of a RIP requires that the stakeholders participating in the program develop a comprehensive document that outlines the program goals, activities, timelines, measurements of success, and roles of the participants. Development of the program document can take 6 months to several years, however once the program document is finalized, stakeholders who are interested in participating in program implementation sign a Cooperative Agreement to implement the activities outlined in the program document. It’s important to note that participation in the program is open to all stakeholders, including those who may not have participated in the development of the program document. In addition, stakeholders who participated in the development of the program document may elect to not participate in program implementation.�The EARIP considered a critical period program that would “sustain an overall trend of maintaining or increasing the population of the aquatic communities of the Comal and San Marcos springs, in particular the Covered Species.” (SSC 2009). To achieve this objective, the SSC determined that a single stage CPM reduction to approximately 85,000 ac-ft/yr would be necessary. That reduction would ensure: (1) a minimum monthly springflow of 30 cfs at Comal Springs and 60 cfs at San Marcos Springs; (2) minimum 6-month average flow of 75 cfs at Comal and San Marcos springs; and (3) long-term average flow of 225 cfs at Comal Springs and 140 cfs at San Marcos Springs. The trigger for that reduction would be 665 feet-msl at J-17 for the San Antonio Pool and 865 feet msl for the Uvalde Pool.This alternative was not pursued for a variety of reasons. Because the required triggers are very close to the historical average for the two index wells, permitted pumping would have to be reduced from 572,000 ac-ft to approximately 86,000 ac-ft for significant amounts of time. Moreover, allowable withdrawal levels would have been well below the amount of water needed to meet public health and safety and fire protection needs. Although not formally evaluated, the cost to the region for the necessary replacement water, if in fact it could be obtained at all let alone in the time frame of the HCP, would be in the billions of dollars. Politically, it was generally viewed as impossible to obtain regional consensus on such an approach. A “no action” alternative does exist, although it was not pursued for reasons discussed below. If the Applicants did not proceed with the application for a Section 10(a)(1)(B) permit, then springflows at Comal Springs would have the potential to cease for 38 months during a repeat of the drought of record and be subject to possible litigation. However, EAA’s enabling legislation requires it to “implement and enforce water management practices, procedures, and methods to ensure that, not later than December 31, 2012, the continuous minimum springflows of the Comal Springs and the San Marcos Springs are maintained to protect endangered and threatened species to the extent required by federal law.” (EAA Act § 1.14(h)). That deadline has not arrived, and the EAA has not made a specific determination about the level of continuous springflow to be achieved, or whether it would seek to implement measures to avoid all take as required by Section 9 of the ESA or to obtain an incidental take permit under Section 10(a)(1)(B) of the ESA. Thus, it is not possible to say with any degree of certainty whether or not the level of take would be less than under the current HCP. This alternative was not pursued because it was believed that a regional, consensus-based approach was preferable. Further, EAA is an Applicant for this HCP, and EAA intends that this HCP satisfy the continuous minimum springflow requirement in Section 1.14(h).



Time Passes . . . 

• Facilitators are hired. 

• Contractors are hired. 

• Additional studies are commissioned and 
completed. 

• Many ideas are explored and evaluated.  

• Many aquifer simulations are run. 
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Studies are completed by Dr. Thomas Hardy, and Bio-West to refine the flows needed to maintain the species.Actions Considered, but Not Adopted:The EARIP considered other alternatives in developing the various minimization and mitigation measures designed to offset the impacts of the flow-related impacts of incidental take. Creation of an Aquifer Storage and Recovery (ASR) facility, relying on unrestricted irrigation permits and water the EAA is allowed to pump pursuant to Section 1.14(h) of the EAA Act to fill and maintain the ASR. This concept protected springflow by providing water stored in the ASR for recharge during drought conditions. This resulted in increased volumes of Aquifer water flowing to the springs at Comal and San Marcos thereby supporting the Covered Species. Quarries are evaluated as recharge points, or off channel storage.A combination package incorporating selected Type II recharge structures to enhance recharge, a voluntary irrigation pumping reduction program to reduce agricultural pumping during drought, land stewardship activities including watershed management for enhanced surface flows, and the use of the SAWS Twin Oaks ASR facility in southern Bexar County.• A Recharge and Recirculation program that places water from available EAA permits into recharge structures; recovers the previous year’s recharge and recirculates it to the recharge structures; and allows the water to remain in the Aquifer until specified springflow triggers occur.• A Trade-Off package in Bexar County using available EAA permits and EAA Act § 1.14(h) water to fill and maintain an ASR developed by the EARIP; Stage 4 pumping floor at 340,000 ac-ft/yr; recovery during drought of stored water for delivery to major distribution centers in Bexar County; with targeted storage and recovery maintaining springflow at both springs.• Trade-Offs in Comal and Hays Counties, using non-Edwards sources identified in the  initial 2011 Region L Water Plan, permanent retirement of Edwards Permits, Stage 4 pumping floor at 340,000 ac-ft/yr, and new distribution centers connecting source water with New Braunfels and San Marcos. These measures, as analyzed by HDR Engineering, Inc., generally did not result in flow levels  greater than those achievable through the measures in the HCP at the scale examined. The preliminary cost estimates associated with these measures were considered impractical, ranging into the hundreds of millions of dollars, and had potential regulatory, technical, or political impediments to their implementation.



Time Passes . . . 

• A “bottom up” approach is determined to be 
the most satisfactory approach.  

• A draft HCP is prepared, and adopted after 
much discussion by the participants. 

• Program documents are submitted to USFWS 
for the approval process in early January 2012. 

 



The Habitat Conservation Plan 

• The HCP will be implemented in two phases. 
– Phase I - Habitat minimization and mitigation 

measures, and measures to maintain continuous 
minimum springflow during a repeat of the 
drought of record, will be put into place.  

– Phase II - An Adaptive Management Program will 
provide modifications to both components of  
Phase I as necessary. 
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The EAA, SAWS, City of San Marcos, Texas, City of New Braunfels, Texas, and Texas State University will be joint holders of the ITP. The Phase I package will be implemented throughout the permit term unless modified by the AMP. Other components of Phase I will include implementation of measures designed to contribute to recovery of the species, and a robust AMP. Information developed in the AMP during Phase I will inform decisions regarding whether it is necessary to implement any flow protection measures during Phase II of the HCP beyond those implemented in Phase I.



The Habitat Conservation Plan 

• Flow Protection Measures: 
– Emergency Stage V Critical Period 

Management Reductions 

– SAWS ASR Trade Off 

– Regional Water Conservation Program 

– Voluntary Irrigation Suspension Program 
Option (VISPO) 
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Stage V Critical Period:By December 31, 2012, EAA will amend its Critical Period Management Program to add a new emergency Stage V reduction of 44 percent applicable in both the San Antonio and Uvalde pools. Stage V is designed to be triggered only when other measures have not proven sufficiently effective in maintaining springflow during drought conditions. It is anticipated that during Stage V, all outdoor use of groundwater withdrawn from the Aquifer will be prohibited, except for limited circumstances, such as foundation watering, watering from a hand held hose, and emergency uses such as firefighting. It is possible that some of the smaller municipal water providers who are entirely dependent on the Aquifer may not have sufficient water supplies to meet public health and safety needs with Stage V critical period reductions. In such cases, municipal water providers will not be denied the use of groundwater from the Aquifer to meet public health and safety needs, but they will incur substantial fines and penalties as determined by the EAA pursuant to its enforcement rules and policies if they do not achieve the reductions. With such fines or penalties for overuse, it is anticipated that it would be more cost effective for small municipal providers who are entirely dependent to ensure that they have sufficient supplies available through lease arrangements than to pay the penalties for overuse during Stage V reductions. To facilitate the leasing of water under these types of emergency situations, the Applicants may, with the support of the EARIP, seek a legislative amendment of § 1.34 of the EAA Act to allow irrigation permit holders to lease “Base Irrigation Groundwater” to municipal and irrigation users within the same county as the place of use for the irrigation permit during severe drought conditions. SAWS ASR:The capacity and capabilities of the SAWS ASR can be used to meet SAWS ratepayer expectations and to play a significant role in maintaining a protective level of springflow in Comal and San Marcos Springs including during a repeat of a drought of record-like event. The SAWS ASR facility is used for storage and delivery of Aquifer water leased by the EAA. When triggers are reached, SAWS will use water stored in the ASR to serve as a baseload supply in its service area near to the springs. An amount equivalent to the water recovered from the ASR will be used to offset SAWS’s Edwards demand. EAA will acquire through lease and option 50,000 ac-ft/yr of EAA-issued Final Initial Regular Permits. The EAA may use SAWS as its agent for this purpose. The leases and options will be acquired by EAA to fill, idle, and maintain a portion of the capacity of the SAWS ASR Project for subsequent use to protect springflows during identified drought-of-record conditions. The lease program is comprised of three components. The first one-third, approximating 16,667 acre-feet of permits, will be leased for immediate storage in the ASR. The remaining pumping rights will be placed under a lease option. One-third (16,667 ac/ft) of the total will be options exercised in the year after the 10-year moving annual average of Edwards recharge falls below 572,000 ac-ft/yr, as determined by the EAA, and is likely to continue to decrease. The last one-third will be options exercised when the 10-year moving recharge average is less than 472,000 ac-ft/yr, as determined by the EAA. When the leases are in place, this water will either be pumped to fill the SAWS ASR or not pumped for any reason. When the ASR is in recovery mode (i.e., when water is being returned from the ASR), the leased water will not be pumped. The water to fill SAWS ASR is generally provided by SAWS from their existing Edwards supplies and the first one-third of the regional leases water (16,667 ac-ft) which will be maintained at all times throughout the HCP duration. Regional Water Conservation Program:The EAA will administer the Regional Water Conservation Program targeting municipal water users and owners of exempt domestic wells. In this role, the EAA will seek out local program implementation entities, such as water purveyors and other governing or civic groups, to deliver the anticipated services (see Section 5.1.3.2) to Edwards Aquifer municipal permit-holders and domestic well-owners. VISPO: The use of Aquifer water for irrigation accounts for over 30 percent of the annual pumping. This use typically occurs between January and July. The concentrated use of the Aquifer can contribute to substantial drawdown in Aquifer levels. This measure will require EAA irrigation permit-holders who voluntarily participate in the program to suspend the use of Aquifer water for irrigation purposes during drought to maintain springflow. The volume goal for the VISPO program is 40,000 ac-ft/yr. Irrigation permit-holders in Atascosa, Bexar, Comal, and Hays counties will be approached for enrollment in the program first because these counties are closest to the springs where temporarily suspending pumping is likely to be most effective. It is hoped that at least 10,000 ac-ft can be enrolled in these counties. Assuming that this goal can be obtained, the goal is to enroll 15,000 ac-ft/yr each in Medina and Uvalde counties. The EAA anticipates that base irrigation groundwater permits will be the primary permits enrolled; however, all permitted irrigation water rights (base and unrestricted) will be accepted in the program. If an irrigation permit-holder desires to enroll less than its full permitted volume, their withdrawals will be monitored by real time automated meters installed by the EAA. The suspension of pumping by the participants in the program will be triggered if the J-17 index well in Bexar County is at or below 635 ft-MSL on the annual trigger date of October 1. This date provides irrigators, and businesses affected by the decisions made by irrigators, ample time to make crop planting and other business decisions. Announcing implementation of the program on that date will result in a complete suspension of withdrawals of the enrolled water for each program participant for the following calendar year beginning on January 1. Irrigators will be offered the option of committing to the program for either five- or ten-year programs. The payment structure is designed to encourage the longer commitment. 



The Habitat Conservation Plan 

• Habitat Protection Measures: 
– Measures to Reduce the Impacts of Drought 

and Enhance the Viability of the Listed Species 
at San Marcos Springs 

– Measures to Reduce the Impacts of Drought 
and Enhance the Viability of the Listed Species 
at Comal Springs 
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San Marcos:A major concern regarding Texas wild-rice is recreational activity in high-quality habitat areas of the San Marcos River. Several types of recreation occur traditionally on the San Marcos River, including swimming, snorkeling, scuba, non-motorized boating, tubing, wading, fishing, and recreating with dogs. All these activities impact Covered Species and their habitat, some to a greater degree than others. While exact impacts are unknown, as discharge decreases, a greater percentage of plants are exposed to potential negative consequences. Damage to wild-rice stands by recreationists, particularly dogs, through direct contact has been documented. Wild-rice is further impacted through fragmentation of other vegetation which then floats downstream eventually collecting on wild-rice stands. Fountain darters are potentially impacted through increased turbidity and accidental contact. While there are hardscaped access points throughout City parks, numerous desire trails exist and contribute to bank erosion where recreationists enter and exit at whim. Recreation control is not meant to curtail recreation for large stretches of the river, but simply within key high quality habitat areas for Texas wild-rice to limit unnecessary impacts during low-flow conditions. To minimize the impacts from recreation, permanent river access points will be established. Permanent access will be located at Dog Beach, Lion’s Club Tube Rental, Bicentennial Park, Rio Vista Park, the Wildlife Annex, and potentially other areas (as determined through the Adaptive Management Plan). Areas between access points will be densely planted with vegetation that discourages streamside access. Additionally, TPWD will pursue the creation of State Scientific Areas by limiting recreation in these specified areas during low flow conditions. With the exception of the eastern spillway immediately below Spring Lake dam, none of the protected areas would extend across the entire river channel in order to allow longitudinal connectivity for reasonable recreation throughout the river. The City of San Marcos will install kiosks showing access points, exclusion zones, and associated educational components at key locations. Comal:To minimize and mitigate the impacts of recreation and pumping during periods of low flow, problematic non-native vegetation will be removed, native habitat restored, and limited channel modification undertaken to enhance fountain darter habitat. To minimize and mitigate the impacts of recreation, recreational use of the Comal Springs and Comal River Ecosystem will also be managed through two methods: 1) The City of New Braunfels will not reduce current protections provided by City Ordinance or Policy and will continue to enforce these regulations, including: a. Limiting recreation on Landa Lake to Paddle Boats b. Prohibiting recreational access to the Spring Runs in Landa Park to the Wading Pool in Spring Run 2. c. Prohibiting on water recreation on the Old Channel; with the exception of Schlitterbahn operations within its present location. 2) Pursuant to Section 9.2 of the Implementing Agreement, the City of New Braunfels will issue Certificates of Inclusion (COIs) to those commercial outfitting businesses that facilitate recreational activities on the Comal River (Outfitters) that comply with the requirements of the COI program established in this section. Outfitters that opt into the COI program and receive a COI will receive incidental take coverage during the term of the COI, which shall not extend beyond the Permit term. The City of New Braunfels is not required to regulate the recreational activities of those Outfitters that choose not to participate through the COI process beyond the minimization and mitigation activities the City of New Braunfels has committed to undertake in this HCP.  It has been documented over the past decade that native aquatic vegetation plays a key role in supporting the native fish assemblages including the fountain darter. To minimize and mitigate the impacts of incidental take from low-flow events by providing better habitat conditions for the ecological community, the City of New Braunfels will undertake a program of native aquatic vegetation restoration within key, sustainable reaches of the Comal River by planting native vegetation in unoccupied areas and in areas previously occupied by non-native aquatic vegetation, with the latter preceded by non-native vegetation removal. The largest uncertainty noted in the Hardy (2011) report is the potential effect of extended low-flow periods on aquatic vegetation dynamics within the Comal system is that under extremely low-flow conditions, aquatic vegetation may start to die, and subsequently decay, consuming a large amount of dissolved oxygen (DO) during the decay process. This in turn could cause large swings in the DO concentration within Landa Lake, which depending on the severity, could affect the biological community including the fountain darter. The concern is probably limited to the lake portions of the system as the culverts and weirs present at the uppermost portions of the Old and New Channels would likely provide sufficient re-aeration to compensate for most events. However, within the lake environment, problems could occur. Introducing non-native species into the Comal Springs and River results in predators and competitors for the Covered Species in the ecosystem. To minimize and mitigate the impacts of low flows, non-native animal species control  will be conducted on an annual basis. Initial control efforts will be intense and take place during the winter’s first freeze, with continued control every winter. Control of non-natives will include annual maintenance and monitoring and non-natives will be disposed of out of the floodplain. The non-native species animal species that will be addressed include the suckermouth catfish, tilapia, nutria, and ramshorn snail. To mitigate the impacts of recreation and pumping from the Aquifer during drought, the City of New Braunfels will undertake measures to stop or substantially reduce the introduction of non-native species from aquarium dumps and prohibit the use of live bait species. The City of New Braunfels will prohibit by Ordinance introductions of domestic and non-native aquatic organisms, targeting specifically bait species and aquarium trade species into the Comal system. This action will include signage at key entrance points to parks on Landa Lake and the Comal River. 



The Habitat Conservation Plan 

• Habitat Protection Measures: 
– Environmental Restoration and Protection Area 

at Comal Springs 

– Gill Parasite Control 

– Wild Rice Restoration and Maintenance at San 
Marcos Springs 
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Comal Springs:Presently, the culverts governing flow from Landa Lake into the Old Channel are inoperable. As a result, a constant level of springflow proceeds through the culverts and into the Old Channel. Over time, this has led to the scouring of preferred native vegetation types for fountain darters, and the establishment and eventual dominance by non-native non-preferred aquatic vegetation. Flow-split management is intended to complement the ecological restoration of aquatic vegetation in the Old Channel, by reducing long-duration high flows and allowing for more seasonal variability to be maintained, mimicking a more natural flow pattern. The Old Channel Environmental Restoration and Protection Area (ERPA) includes the EAA Variable Flow Study reach below Elizabeth Street upstream to the culverts feeding the Old Channel from Landa Lake where the preferred native aquatic vegetation of the fountain darter, native has been scoured and replaced over time with less-preferred non-native aquatic vegetation. Upon final determination of locations suitable fountain darter habitat for restoration in the Comal River proper (below the USGS gauging weir, aka Stinky Falls), the City of New Braunfels will conduct native vegetation restoration and yearly maintenance to establish additional fountain darter habitat. Areas for targeted restoration preferred by the City of New Braunfels include the portion of the Comal River between Last Tubers Exit and the confluence of the Guadalupe River and portions of the Comal River that allow for protection on one side of the river and safe passage of recreators on the other side of the river. Once the habitat has been established, TPWD will pursue creation of State Scientific Areas to protect fountain darter habitat. Gill Parasite:A major concern in the Comal Springs ecosystem is the continued presence of an Asian trematode, Centrocestus formosanus. This parasite was first discovered on fountain darters in the Comal River during October 1996. The parasite attaches to the fish’s gill filaments causing extensive gill tissue proliferation and damage (Mitchell et al. 2000) with mortality in the wild being reported following the discovery in 1996 (Tom Brandt, personal communication). A non-native snail, Melanoides tuberculatus, that has been in central Texas since 1964 (Mitchell et al. 2005) has been confirmed as C. formosanus’ central Texas first intermediate host (Mitchell et al. 2000). Parasite monitoring via examination of presence on fountain darter gills to determine C. formosanus levels in the Comal River has been ongoing since the late 1990s by the USFWS, Texas State University, and BIO-WEST (EAA Variable Flow Study). To minimize and mitigate for the impact of low flows, the City of New Braunfels will retain and oversee the work of a contractor to establish a gill parasite monitoring and reduction. The program may consist of non-native snail removal based on the pilot study conducted by USFWS and BIO-WEST (Id.). However, additional research on the most effective means of gill parasite removal will be conducted as part of the AMP as discussed in Section 6.3.6 to determine the method of gill parasite control that will actually be implemented. Wild Rice:Hardy (2011) describes the potential addition of Texas wild-rice habitat that might be achieved with the removal of non-native aquatic vegetation (Hydrilla verticillata and Hygrophila polysperma). Hardy (2011) shows that the removal of H. verticillata and H. polysperma within Texas wild-rice patches and including a 2-meter buffer around those patches could potentially provide over 1,000 m2 of additional optimum Texas wild-rice habitat area over the entire simulated flow range (45 to 80 cfs). Proactive planting and conservative non-native vegetation removal has a high potential for increasing existing Texas wild-rice occupied area that would remain hydraulically suitable at these modeled flow levels. 



The Habitat Conservation Plan 

• Other Measures: 
– Riparian Habitat Restoration 

– Household Hazardous Waste Programs 

– Water Quality Protection and Monitoring 

– NFHTC Refugia 
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To minimize and mitigate the impacts of low flow, the City of New Braunfels will restore native riparian zones, where appropriate, to benefit the Comal Springs riffle beetle by increasing the amount of usable habitat and food sources. This includes removal of non-natives and replanting of native vegetation representative of a healthy, functioning riparian zone. Trees and plants with extensive root systems will be given preference to create the maximum beetle habitat. Fine sediment covering exposed roots and springs will also be removed. The riparian zone will be monitored (at least annually) for continued success and removal of reestablished non-natives. Riparian zones will be protected until the preferred riparian zone is established. Hazardous materials transported by vehicles across the watershed of the Comal River and its tributaries present the possibility of accidental spills or releases into the environment. The limited geographic distribution of the Covered Species at Comal Springs could cause the species to be highly impacted by such a spill. The City of New Braunfels will coordinate with the Texas Department of Transportation (TDOT) to prohibit transportation of hazardous materials on routes that cross the Comal River and its tributaries. This effort may include legislation, City of New Braunfels ordinances, additional signage, and TDOT approval . Hazardous materials transported by truck across the watershed of the San Marcos River and its tributaries presents the possibility of accidental spills or releases into the environment. The limited geographic distribution of the endangered species at San Marcos Springs could cause the species to be highly impacted by such a spill. The City of San Marcos will coordinate with the Texas Department of Transportation to designate hazardous materials routes which minimize the potential for spills entering the San Marcos River. This effort will include legislation, if necessary, and additional signage. Expanded Water Quality Monitoring:Early detection of water quality impairments that may negatively impact the listed species will contribute to protecting the Covered Species through early identification of indicators of concern, which will allow for investigation and adoption of any necessary measures through the adaptive management process to address the source(s) of the concerning indicators. Such measures may include stormwater detention and water quality basins, rain gardens, storm sewer filters, or constructed wetland filters as appropriate to the indicator of concern and physical setting of the respective system. In the event that certain constituents of concern are detected at levels indicating the potential for adverse effects, Best Management Practices (BMPs) will be evaluated to reduce and/or eliminate the constituent of concern if potential sources can be identified.Examples of constituents that could lead to BMP implementation and/or modifications include, but are not limited to, polycyclic aromatic hydrocarbons (PAHs), pesticides, ash, herbicides, turbidity, fertilizers, and bacteria from human and animal/pet waste. The EAA and its predecessor agency have conducted a program of water quality data collection since 1968. (EAA 2010b). The EAA maintains a network of groundwater and surface water monitoring sites, including sites in the Comal and San Marcos springs. Each year EAA monitors the quality of water in the Aquifer by sampling approximately 80 wells, eight surface water sites and major spring groups across the region. Under this mitigation measure, EAA will expand its monitoring program to examine stormwater runoff, including additional surface and groundwater monitoring near the Comal and San Marcos springs. Water samples are routinely analyzed in the field for selected water quality parameters (i.e., temperature, pH, conductivity, and alkalinity) and in the laboratory for common major ions, metals, total dissolved solids, hardness, bacteria and nutrients. Many of the samples are also analyzed for semivolatile organic compounds and volatile organic compounds as well as pesticides, herbicides, and polychlorinated biphenyls. More thorough and frequent water quality monitoring (surface, storm water, and groundwater) that takes into consideration the location, time of day, day of week, time of year, and all chemical water quality parameters believed to be significant will be established through the Adaptive Management Plan. Sampling criteria will be developed based on need and relevance to each spring and River system’s differing characteristics and setting.Septic System Registration and Permitting ProgramThe City of San Marcos will undertake an aerobic and anaerobic septic system registration, evaluation, and permitting program to prevent subsurface pollutant loadings from potentially being introduced to the San Marcos Springs ecosystem within city limits.Minimizing Impacts of Contaminated RunoffThe City of San Marcos will construct two sedimentation ponds along the river to help reduce the amount of contaminated materials that enters the river as a result of rain events. The ponds will also reduce runoff velocity which will help to reduce bank erosion, and subsequently the amount of sediment that enters the river. Impervious Cover/Water Quality Protection:Most potential water quality problems are linked to nonpoint source pollution such as fertilizer runoff and chemicals washed in from adjacent streets; however, spills and leaks from industrial and municipal infrastructure also present hazards. The potential for accidents and nonpoint source pollution to affect the Covered Species may be exacerbated during below average flows since chemicals and nutrients would be lessdiluted when a lower volume of water is present. Runoff and spills originating even at long distances from the spring openings also can affect water quality at the springs. To date, water quality in the Edwards Aquifer and at the spring openings remains very good. However, as levels of development continue to increase over the recharge zone, transition zone, and even the contributing zone, the threats to water quality will increase. The City of New Braunfels and the City of San Marcos  will establish criteria related to desired impervious cover and provide incentives toreduce existing impervious cover on public and private property in their respective cities. The Cities will establish criteria and incentives for the program based upon the low impact development (LID)/Water Quality Work Group Final Report recommendations for Implementation Strategies and best management practices (BMPs).The EAA will put together materials regarding the value of a ban on the use of coal tar sealants and work withlocal governments to explore and encourage their consideration of such a ban.Refugia: The limited geographic distribution of these species leaves the populations vulnerable to extirpation throughout all or a significant part of their range. A series of refugia, with back-up populations at other facilities, will preserve the capacity for these species to be re-established in the event of the loss of population due to a catastrophic event such as the unexpected loss of springflow or a chemical spill. Refugia is intended to be used as a failsafe or last resort option only.



What’s Next? 

 

• Processing the application 

• National Environmental Policy Act (NEPA) 

• Issuing the Incidental Take Permit 

• Adaptive Management 

Presenter
Presentation Notes
Application Processing:Processing an incidental take permit application consists of announcing the HCP and NEPA analysis in the Federal Register and making them available for public review and comment; evaluating comments received, if any; conducting a consultation under section 7 of the ESA; and determining whether the HCP meets statutory issuance criteria under section 10(a)(2)(B) of the ESA. These basic steps are required for all HCPs. However, specific document and processing requirements will vary depending on the size, complexity, and impacts of the HCP involved. Other documents or actions that may be needed depending on the HCP include the Implementing Agreement, Environmental Action Memorandum, a brief document that provides the Service’s record of NEPA compliance for categorically excluded actions, and legal review of the application package.NEPACongress enacted NEPA in December, 1969, and President Nixon signed it into law on January 1, 1970. NEPA was the first major environmental law in the United States and is often called the “Magna Carta” of environmental laws. Importantly, NEPA established this country’s national environmental policies. To implement these policies, NEPA requires agencies to undertake an assessment of the environmental effects of their proposed actions prior to making decisions. Two major purposes of the environmental review process are better informed decisions and citizen involvement, both of which should lead to implementation of NEPA’s policies. Upon finalization of the program document and signing of the Cooperative Agreement by participants, the Secretary of Interior will also sign the Cooperative Agreement to provide the official authorization for establishing the program. Because Secretarial Authorization is a federal action, establishment of the program is subject to NEPA and consultation under Section 7 of the ESA. NEPA compliance is necessary because the authorization (and funding) of such a Program constitutes a significant Federal action and this authorization (and funding) further necessitates ESA compliance under section 7 of the ESA. Once the program is authorized by the Secretary of Interior and all regulatory requirements are met, participants, Congressional representatives, and their staff, can develop authorizing legislation for obtaining long-term, line-item Congressional funding to implement program activities. Federal funding legislation typically requires a non-federal match that is provided by the non-federal program participants. The permit application processing phase involves review of the application package by the appropriate Regional Office or, in some cases, the NMFS Washington, D.C., office; announcement in the Federal Register of the receipt of the permit application and availability of the NEPA analysis for public review and comment; intra-Service consultation under section 7 of the ESA; and determination whether the HCP meets ESA statutory issuance criteria. If FWS or NMFS determines, after considering public comment, that the HCP is statutorily complete and that permit issuance criteria have been satisfied, it must issue the permit. The Field Office and Regional Office should coordinate regularly throughout these first two phases of the HCP process to avoid any renegotiation of the terms of the HCP by the Regional Office. 



For More Information: 

 

 

http://earip.org/ 
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