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Introduction 

The Edwards Aquifer Habitat Conservation Plan (2012) (EAHCP) calls for the Biological 

Monitoring Program (BioMP) to fill important gaps in knowledge about, and to refine 

estimates of, the ecological condition of the Comal and San Marcos springs and river 

ecosystems through an ongoing program of collection of baseline and critical period 

biological monitoring data (§6.3.1). This program provides a means of monitoring 

changes to habitat availability and population abundance of the Covered Species that 

may result from Covered Activities (§6.3.1). 

In 2015, the EAHCP received the National Academy of Sciences (NAS) Report 1 (2015), 

containing recommendations for all EAHCP programs, including the BioMP. From Report 

1, a list of biological monitoring-related recommendations was presented to the NAS 

Recommendation Review Work Group (NAS Work Group). Based on the NAS Work 

Group assessment (2015), at its February 18, 2016 meeting, the Implementing 

Committee approved the creation of the 2016 EAHCP BioMP Work Group (BioMWG) 

whose charge is to carry out a holistic review of the BioMP, taking into account the 

recommendations of NAS and the NAS Work Group, and the input of the Science 

Committee, the Permittees, and subject matter experts. The purpose of the Work Group 

is the production of this final report for review by the Implementing Committee, developed 

through a consensus decision-making process. 

On February 18, 2016, the Implementing Committee assigned the following members to 

the Biological Monitoring Program Work Group and approved its charge: Tyson Broad 

(Texas Tech University), Jacquelyn Duke (EAHCP Science Committee/Baylor 

University), Mark Enders (City of New Braunfels), Rick Illgner (Edwards Aquifer 

Authority), and Doyle Mosier (EAHCP Science Committee). The Work Group held 

meetings from March to May 2016. To help coordinate and lead efforts, Steven Raabe 

was appointed as joint Chair of both the WQWG and BioMWG. Meetings were held as 

open forum where attendees actively participated in the discussion and provided valuable 

input. The charge, agendas and minutes from each meeting are included here in the 

Appendix.  
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Operational Principles and Guidelines 

In its first meeting, the BioMWG identified basic operational principles and guidelines to 

ensure a holistic review and focused discussion regarding any possible modifications to 

the Scope of Work for the existing EAHCP Biological Monitoring Program. The BioMWG 

approved guidelines at its March 29 meeting; with the condition that budget should not 

affect scientific recommendations for the Biological Monitoring Program. 

1. Consensus-approved 

Formulating recommendations, through group discussion and consensus, to 

ensure that everyone has a voice in the process. 

2. Stewards dollars 

Prioritizing modifications to the Scope of Work that may have impacts on the 

allocation of finite available program resources. Some Work Group members 

maintained that this consideration, while important, should not compromise 

science-based decision-making; this advice was heeded over the course of both 

Work Group processes. 

3. Species-driven 

Confirming sampling methods are reliable, valid measures of conditions that have 

a potential impact on the health of the species.  

4. Supports Habitat Conservation Plan Biological Goals and Objectives 

Ensuring recommendations relate to habitat conservation, consistent with 

Biological Objectives and Goals. 

 

Six additional points to consider were agreed upon as important, but not required, as the 

group performed its duties. These points are listed below. 

 Does it eliminate duplication? 

 Does it enable the evaluation of long-term trends? 

 Does it integrate data collected by the EAHCP water quality monitoring program, 

EAHCP biological monitoring program and other monitoring programs? 

 Does it contribute to an understanding of the effectiveness of conservation 

measures? 

 Does it consider point and non-point sources? 

 Does it demonstrate an awareness of strategies employed by others?  
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Modifications to the Scope of Work for EAHCP Biological Monitoring 

The Work Group followed a thoughtful, deliberative process over the course of 

considering possible modifications to the existing EAHCP Biological Monitoring Program. 

Each meeting featured a great deal of productive discussion by Work Group members. 

Work Group meetings were facilitated by EAHCP staff, as well as Design Workshop, a 

facilitation firm retained by staff to assist with the meetings. 

 

The Work Group process began with a presentation of an overview of the background of 

the the Biological Monitoring Program, in that it is a mature program requiring minimal 

changes. As such, the EAHCP proposed minimal modifications to the Scope of Work 

(SOW) for the EAHCP Biological Monitoring Program. These modifications considered 

recommendations made by the National Academy of Sciences, the EAHCP Science 

Committee, and various other entities and stakeholders since the EAHCP’s inception, as 

well as lessons learned from subject matter experts and data collected over 15 years.  

 

At the work session meeting on March 29, 2016, the Work Group considered these 

proposed modifications. The Work Group first discussed the proposed modification to 

substitute macroinvertebrate food source sampling with rapid bioassessments (RBAs). 

Members discussed the benefits of both options of RBAs, including that they are more 

cost effective than the food source sampling, but that Option 1 is more economical than 

Option 2.  

At the work session meeting on April 27, 2016, the Work Group approved the removal of 

flow-partitioning within Landa Lake, because EAA will be able to conduct this monitoring. 

The Work Group also approved staff’s recommendation for the Option 1 RBA sampling 

method, primarily because it is more pragmatic and is effective for a long-term monitoring 

program.  

Table B1 below lists the proposed modifications to the SOW with the rationales that were 

discussed by the Work Group.  

 

Table B1. 

Current BioMP 
Sampling Method 

 Proposed Modification  
and Rationale 

Fixed station 

photography 

No modification 

 Valuable historical baseline 

Aquatic vegetation 

mapping, including 

Texas Wild-rice 

No modification 

 Valuable baseline, trend and compliance information 
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Current BioMP 
Sampling Method 

 Proposed Modification  
and Rationale 

Fountain Darter 

sampling 

No modification 

 Valuable indices to fish population health 

Fish community 

sampling 

No modification 

 Provides macro information pertinent to Covered Species 

Invertebrate sampling 

– Covered Species 

No modification 

 Provides macro information pertinent to Covered Species 

Macroinvertebrate 

food source 

monitoring 

 

Modify 

 Substitute rapid bioassessments 

 Option 1 

o Purpose: TCEQ/TPWD Rapid Bioassessment 
Protocol for macroinvertebrate community 
health without variables. 

o Frequency and locations: Samples the five 
(5) Reaches in Comal system; four (4) reaches 
in San Marcos system. One (1) composite 
sample per reach. Thus, nine (9) samples for 
both systems per Comprehensive and Critical 
Period Event.  

o Sampling details: The result is only one 
sample per reach. 

o Logistics: To be conducted at the same time 
as fixed drop-net sampling for Fountain 
Darters. 

o Procedural details: Collect and identify (to 
lowest practical taxonomic level) first one 
hundred (100) macroinvertebrates. 

o Cost: More economical option. 

Salamander visual 

observations 

No modification 

 Necessary to monitor population health 

Comal Springs 

discharge 

measurement 

No modification 

 Important environmental measure 

Flow partitioning 

within Landa Lake 

Remove from Program 

 Done through EAA 

Water quality grab 

sampling 

No modification 

 Continue—important accompaniment to biological 
information 

Critical period (high 

and low-flow events) 

No modification 

 Important index during critical periods 
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Current BioMP 
Sampling Method 

 Proposed Modification  
and Rationale 

ITP (Take, 10% 

Disturbance) 

No modification 

 Required for permit 
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National Academy of Sciences Report 1 and NAS Work Group Recommendations 

In 2015, the EAHCP received the National Academy of Sciences (NAS) Report 1 (2015), 

containing recommendations for all EAHCP programs, including the BioMP. From Report 

1, a list of biological monitoring-related recommendations was presented to the NAS 

Recommendation Review Work Group (NAS Work Group). The NAS Work Group 

deferred certain NAS recommendations associated with biological monitoring for 

consideration by this Work Group. At the March 29, 2016 meeting, the BioMWG 

considered both the recommendations from the National Academy of Sciences’ Review 

of the Edwards Aquifer Habitat Conservation Plan: Report 1 (2015), as well as the Final 

Report of the National Academy of Sciences Work Group (2015).  Table B2 summarizes 

the Work Group’s rationale and recommendations for each recommendation from the 

NAS. 

 

Table B2. 

NAS Report 1 NAS Work Group 
BioMWG 

Recommendations 

Sampling not randomized; 

cannot extrapolate.  

Expand reaches to 

system-wide sampling. 

If a reason to scale results 

to the entire spring system 

is identified, then consider 

through by work group. 

Extrapolation 
unnecessary. Continue to 
use Intensive Study 
Reaches. 

Cotton-lure approach for 

riffle beetle sampling 

needs to be improved. 

Supportive of optimizing 

the sampling methods for 

the Comal Springs Riffle 

Beetle. 

Addressed by Comal 
Springs Riffle Beetle 
Cotton-lure SOP Work 
Group. 

Increased coordination and 

integration of the 

monitoring activities is 

needed. 

None WQWG and BioMWG 
addressed the 
coordination and 
integration which is 
summarized in the next 
section. 

None Determining if the Covered 

Species are impacted by 

anthropogenic parameters.  

WQWG to address if the 
Covered Species are 
impacted.  
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Synergies between the Monitoring Work Groups 

While the NAS in its first report recognized that the EAHCP monitoring programs have 

provided a wealth of information on the physical, chemical, and biological characteristics 

of the springs ecosystems, they recommended an increase in the coordination between 

the monitoring programs in order to fully assess the systems’ environmental conditions.  

Throughout their meetings, the WQWG and the BioMWG discussed the importance of 

integrating the two programs in order to improve overall effectiveness and efficiencies the 

EAHCP monitoring efforts. They also discussed how monitoring data can assist in 

implementing some of the habitat restoration measures. 

At their final meeting on May 20, 2016, the WQWG and the BioMWG explored these 

specific interactions of activities between the programs that if implemented, will be 

beneficial to the implementation of the EAHCP. These synergies are presented below:  

1. Using rapid bio-assessments (EAHCP Bio-Monitoring) to help identify toxic water 

quality impairments  

2. Using water quality data collected through the Bio-Monitoring program to measure 

nutrient impairments, such as SRP  

3. Analyzing data from the Expanded Water Quality program, Bio-Monitoring 

program, EAA Well Sampling program and Clean Rivers Program, collectively  

4. Collecting more real-time water quality data because it is more biologically-relevant  

5. Requiring monitoring of riparian conditions as a part of Permittees’ Work Plans  

6. Exploring the feasibility of coordinating sampling at the same locations and/or 

times. 
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Conclusion 

At their final meeting on May 20, 2016, the BioMWG unanimously approved this draft 

report, along with the below tables which summarize their final recommendations to the 

SOW for EAHCP Biological Monitoring Program (Table B3), their final recommendations 

related to the Bio-Monitoring program recommendations from the NAS Report 1 (Table 

B4) and the Bio-Monitoring program synergies with the Expanded Water Quality 

Monitoring Program (Table B5).  

Table B3. 

Scope of Work Sampling Methods Final Recommendations 

Fixed station photography No modification 

Aquatic vegetation mapping, including TWR No modification 

Fountain Darter sampling No modification 

Fish community sampling No modification 

Invertebrate sampling – Covered Species No modification 
 

Macroinvertebrate food source monitoring Substitute rapid bioassessments 
o Use TCEQ/TPWD Rapid 

Bioassessment Protocol for 
macroinvertebrate community 
health without variables. 

o Frequency and locations: 
Samples the five (5) Reaches in 
Comal system; four (4) reaches 
in San Marcos system. One (1) 
composite sample per reach. 
Thus, nine (9) samples for both 
systems per Comprehensive 
and Critical Period Event. 

o Sampling details: The result is 
only one sample per reach. 

o Logistics: To be conducted at 
the same time as fixed drop-net 
sampling for Fountain Darters. 

o Procedural details: Collect and 
identify (to lowest practical 
taxonomic level) first one 
hundred (100) 
macroinvertebrates. 
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Salamander visual observations No modification 

Comal Springs discharge measurement No modification 

Flow partitioning within Landa Lake Remove from Program 

Water quality grab sampling Continue to collect but modify 

method detection limit (MDL) for 

SRP from 50 ug/L to at least 5 

ug/L 

Critical period (high and low-flow events) No modification 

 

Table B4. 

Recommendations from NAS Report 1 Final Recommendations 

Sampling not randomized; cannot 

extrapolate.  Expand reaches to system-

wide sampling. 

 

Continue to use Intensive Study 
Reaches. 

Cotton-lure approach for riffle beetle 

sampling needs to be improved. 

 

Addressed by Comal Springs Riffle 
Beetle Cotton-lure SOP Work 
Group. 

Increased coordination and integration of the 

monitoring activities is needed. 

Synergies between monitoring 
programs are summarized below.  

 

Table B5. 

Synergies with the Expanded Water Quality Monitoring Program 

Synergy Comments 

Using rapid bio-assessments (EAHCP Bio-

Monitoring) to help identify toxic WQ 

impairments. 

RBAs will be included in the Bio-

Monitoring program as a first 

screening of water quality 

impairments in the springs’ 

systems. 

Using WQ data from Bio-Monitoring to 

measure nutrient impairments, such as SRP  

 

Modify method detection limit (MDL) for 

SRP from 50 ug/L to at least 5 ug/L. 
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Analyzing data from Expanded Water 

Quality, Biological, EAA Well Sampling & 

Clean Rivers Program, collectively.  

 

To be discussed at meeting on May 20, 

2016. 

Collecting more real-time water quality data 

because it is more biologically-relevant. 

One additional data sonde will be 

installed in each springs system. 

Requiring monitoring of riparian conditions 

as a part of Permittees’ Work Plans. 

 

Require monitoring before and after 
riparian conditions as part of the 
Permittees’ Riparian Work Plans, such 
as light penetration and potentially 
other measures -  depending on the 
project footprint and design.  

 

Explore the feasibility of coordinating 

sampling at the same locations and/or times. 

 

To be discussed at meeting on May 20, 

2016. 

Other To be discussed at meeting on May 20, 

2016. 

Other To be discussed at meeting on May 20, 

2016. 

Other To be discussed at meeting on May 20, 

2016. 

 

With these summaries, the BioMWG recommends this report to the Implementing 

Committee as its final deliverable for approval and adoption.  
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