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Introduction 

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

Water Quality Monitoring Program (WQP) to:  

 

(1) provide early detection of water quality impairments associated with the San 

Marcos and Comal Spring and River systems that may negatively impact the 

Covered Species, and 

(2) identify the point and nonpoint sources of those impairments, supporting Covered 

Species protection by allowing for investigation and adoption of any necessary 

measures through the Adaptive Management Process (AMP) to address the 

source(s) of the concerning indicators (§5.7.2). 

 

As WQP components, the EAHCP provides for stormwater, surface, and groundwater 

sampling (§5.7.2). Since the start of the program, the EAHCP Science and Implementing 

Committees supported the addition of sediment and passive diffusion sampling to the 

WQP. For all sampling, the EAHCP provides flexibility for the determination of frequency, 

sampling time, and location parameters (§5.7.2). 

 

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

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

1, a list of water quality 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 Expanded Water Quality 

Monitoring Program Work Group (WQWG) whose charge is to carry out a holistic review 

of the WQP, 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 Expanded Water Quality Monitoring Program Work Group and approved its charge: 

Ken Diehl (San Antonio Water System), Melani Howard (City of San Marcos/Texas State 

University), Charles Kreitler (EAHCP Science Committee), Steven Raabe (EAHCP 

Stakeholder Committee/San Antonio River Authority), Benjamin Schwartz (Texas State 

University), and Michael Urrutia (Guadalupe-Blanco River Authority). 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 the Biological Monitoring 

Work Group (BioMWG). Meetings were held as open forums where attendees actively 

participated in the discussion and provided valuable input. The charge, agendas and 

minutes from each meeting are included in the Appendix.   
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Operational Principles and Guidelines 

In its first meeting, the WQWG 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 Expanded Water Quality Monitoring Program. 

The WQWG unanimously approved four guidelines at its March 29 meeting, which are 

listed below, along with a short description. 

 

1. Consensus-approved 

Formulating recommendations, through group discussion and consensus, to 

ensure that everyone has a voice in the process. 

2. Stewards dollars (no increase in budget) 

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

allocation of finite 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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Alternatives for a Revised Scope of Work for EAHCP Water Quality Monitoring 

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

considering possible modifications to the existing EAHCP Expanded Water Quality 

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 

Design Workshop, a facilitation firm retained to assist with the meetings. 

 

The Work Group process began with presentations of revised Scopes of Work (SOW) for 

the EAHCP Expanded Water Quality Monitoring Program for consideration by the Work 

Group members. These revised SOW were designed to incorporate different blendings 

of the recommendations that have been made by the National Academy of Sciences, the 

EAHCP Science Committee, and various other entities since the EAHCP’s inception. 

EAHCP developed the initial SOW based on the input of a wide variety of stakeholders, 

including the EAA’s Aquifer Science Department, Work Group members, the Science 

Committee, and the US Fish & Wildlife Service. The revised SOW which resulted from 

this process are “Alternatives 1 and 2,” presented in Table W1 below. 

 

At the work session meeting on Mar 29, 2016, Alternatives 1 and 2 provided sounding 

boards for the Work Group members to discuss water quality monitoring issues as related 

to EAHCP requirements, and to identify what additional information they needed to 

proceed with carrying out their charge. The Work Group requested for EAHCP staff to 

provide additional information concerning results to-date within sampling methods 

proposed to be suspended (e.g., surface water), and to provide comparisons between the 

EAHCP WQ program and other programs, such as the Clean Rivers Program (CRP), that 

would provide surrogate information in the event the Work Group decided to recommend 

discontinuing certain current sampling methods within the EAHCP. 

 

The Work Group also emphasized that whatever changes are pursued, should, to the 

extent practicable and appropriate, build on the existing dataset to create a running 

baseline. This would steward dollars, ensuring investment in the existing baseline would 

be added to over coming years, providing a useful dataset for the evaluation of trends in 

water quality, changes in water quality, or any other applied analyses appropriate and 

consistent with the EAHCP. The Work Group also brought up point-source contamination 

related to the golf courses, as well as non-point source contamination associated with 

urbanization of the spring system watersheds. They recommended that any changes to 

the monitoring programs would need to account for these potential sources of water 

quality impairments. 

 

For presentation at the April 27 meeting, the EAHCP Program Manager developed a third 

revised SOW, “Alternative 3,” in response to issues identified by the Work Group with 

Alternatives 1 and 2. Alternative 3, also presented in Table W1 below, combined certain 

elements of Alternatives 1 and 2 that the Work Group agreed to, and introduced new 

elements that were not previously presented. At the April 27 meeting, the Work Group 
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approved Alternative 3, with the condition that the following modification and contingency 

be incorporated:  

 

 The addition of two stormwater samples at each existing stormwater sampling 

location to the initial rise of the hydrograph, while keeping the same 3 original 

samples as identified (onset, peak, and tail) in the original SOW, for a total of 5 

samples per location.   

 It is understood that due to timing and logistics, 5 samples at each location may 

not be feasible. Therefore, the 5 samples, rather than just 3, should be prioritized 

for locations near tributary outflows (making Sessoms and Purgatory creeks the 

first priorities). 

 

Table W1. 

At the March 29 and April 27, 2016 meetings of the Work Group, the EAHCP Program 

Manager presented a matrix outlining options for modifying the EAHCP WQ Monitoring 

Scope of Work based upon input received as described in the WQWG charge. Each 

alternative, and a description of the rationale for each, is below.   

 Alternative 1 Alternative 2 Alternative 3 

Current WQP 

Sampling Method 
Proposed Modification and Rationale 

Surface water 

(base flow) 

Remove from 
program 

 Sampled by CRP 

 No significant 
detects 

 EAA BioMP 
collects field and 
nutrients WQ at 
low and high-flow 

Remove from 
program 

 Sampled by CRP 

 No significant 
detects 

 EAA BioMP 
collects field and 
nutrients WQ at 
low and high-flow 

Remove from 
program 

 Sampled by CRP 

 No significant 
detects 

 EAA BioMP 
collects field and 
nutrients WQ at 
low and high-flow 

Sediment Reduce to biennial 

 Also covered 
through PDS 

 Biological 
monitoring data do 
not suggest 
impact to Covered 
Species 

Remove from 
program 

 Replace with PDS 
and tissue 
sampling 

 Biological 
monitoring data do 
not suggest 
impact to Covered 
Species 

Remove in odd 
years, reduce to 
once per year, only 
even years 

 Data will change 
little throughout 
the year 

 Biological 
monitoring data do 
not suggest 
impact to Covered 
Species  

 Provides 
information on 
trends in toxic 
parameters 

Real-time 

monitoring 

Add one sampling 
station per system 

Add one sampling 
station per system 

Add one sampling 
station per system 
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 Alternative 1 Alternative 2 Alternative 3 

Current WQP 

Sampling Method 
Proposed Modification and Rationale 

 Valuable source of 
continuous 
information that is 
ecologically 
relevant 

 Field parameters 
collected every 15 
minutes: DO, 
conductivity, 
turbidity, 
temperature, pH 

 Valuable source of 
continuous 
information that is 
ecologically 
relevant 

 Field parameters 
collected every 15 
minutes: DO, 
conductivity, 
turbidity, 
temperature, pH 

 Valuable source of 
continuous 
information that is 
ecologically 
relevant 

 Field parameters 
collected every 15 
minutes: DO, 
conductivity, 
turbidity, 
temperature, pH 

Stormwater Reduce to one 
sampling event per 
year, test only for 
IPMP chemicals 

 Turnover rate, 
dilution 

 Lack of significant 
detects 

Remove from 
program  

 Turnover rate; 
dilution 

 Untraceable 

 Lack of significant 
detects 

Reduce to one 
sampling event each 
year; Test only for 
IPMP chemicals in 
odd years, test full 
suite in even years 
as currently done, 
add two samples to 
the rising limb of the 
hydrograph for a 
total of 5 
samples/location; 
priority given to 
locations at tributary 
outflows 

 Turnover rate, 
dilution 

 Lack of significant 
detects 

Passive diffusion 

sampling 

Add PPCP 
membrane 

 PDS provides a 
sensitive index for 
contamination in 
the spring systems 

Add PPCP 
membrane  

 PDS provides a 
sensitive index for 
contamination in 
the spring systems 

Add PPCP 
membrane only at 
bottom of channel 

 PDS provides a 
sensitive index for 
contamination in 
the spring systems 

Groundwater 

(well) 

Remove from 
program 

 Purpose is to 
detect movement 
of bad water line 

 Already sampled 
by EAA 

Remove from 
program 

 Purpose is to 
detect movement 
of bad water line 

 Already sampled 
by EAA 

Remove from 
program 

 Purpose is to 
detect movement 
of bad water line 

 Already sampled 
by EAA 

Tissue sampling Not discussed Add to program 

 Represents direct 
link to Covered 
Species 

Add to program, one 
sample in odd years 
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 Alternative 1 Alternative 2 Alternative 3 

Current WQP 

Sampling Method 
Proposed Modification and Rationale 

 Parameters to be 
established (work 
with experts) 

 Provides new 
information and 
data 

 Largemouth Bass, 
Asian Clams, 
Fountain Darter to 
be sampled 

 Represents direct 
link to Covered 
Species 

 Parameters and 
species to be 
established (work 
with experts) 

 Provides new 
information and 
data 

 Species to be 
sampled will be 
determined in 
consultation with 
experts 

 

Table W2, below, summarizes the EAHCP surface WQ parameters suspended as part 

of Alternative 3. The Work Group carefully evaluated the implications of dropping each of 

the surface parameters. The below list features only those elements which, once dropped 

from the EAHCP WQ program, would no longer be monitored within either of the springs 

system by either the EAHCP Biological Monitoring Program, which includes some water 

quality elements, or the Clean Rivers Program as conducted by the Guadalupe-Blanco 

River Authority (GBRA) or the Texas Commission on Environmental Quality (TCEQ).  

 

As shown in the “Justification” column of Table W2, some dropped parameters would 

continue to be monitored through other sampling methodologies (e.g., stormwater), or 

were drinking water quality-oriented. It should be noted that surface water results will not 

be dropped entirely from the EAHCP WQ monitoring program, as going forward, EAHCP 

will use Clean Rivers Program surface water quality data instead (see also Regular 

Review and Analysis of EAHCP WQ Data, p. 13). 

 

Table W2. 

Suspended WQ Parameters 

Surface  (Base Flow) Parameters Justification 

C
h

e
m

 “General chemistry” 

(TDS, Br, Fl, Ca, Mg, Na, K, Si, Sr, 

CO3) 

Monitored: stormwater, 
sediment and EAA spring 
sampling 

T
o

x
ic

s

/P
C

P
P

/P
a

th
o

g
e
n

s
 VOCs & SVOCs Monitored: stormwater, 

sediment, PDS, EAA spring 
sampling Organochlorine Pesticides 
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Polychlorinated Biphenyls (PCBs) 

Organophosphorus Pesticides 

Herbicides 

Metals (Al, Sb, As, Ba, Be, Cd, Cr 

(total), Cu, Fe, Pb, Mn,Hg, Ni, Se, Ag, 

Tl, and Zn) 

Caffeine 

N
u

tr
ie

n
ts

 

Total Organic Carbon (TOC) 
Drinking WQ concern; 
Monitored:  EAA spring 
sampling 

Dissolved Organic Carbon (DOC) Drinking WQ concern 
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Methodology for Determining Historic Water Quality Conditions in the Spring 

Systems 

The EAHCP sets Key Management Objectives for the Covered Species, stating that daily 

average WQ conditions should remain within 10 percent deviation (daily average) of the 

long-term historical average (§4.1.1). The EAHCP indicates that the data set from which 

long-term historical averages are to be calculated is the EAA Variable Flow Study, 

however, the original 15 locations originally monitored within that study were dropped 

after two years of highly consistent data (2000-2002).  

 

Nevertheless, since the beginning of the Variable Flow study in 2000, water quality 

parameters have been collected through other components of the program. This issue 

was revisited by the Work Group in order to obtain their recommendation on what 

datasets would be appropriate to use for the purpose of calculating long-term historical 

averages (2000-2012), against which daily average water quality conditions are to be 

compared in accordance with the EAHCP Key Management Objectives (see also Regular 

Review and Analysis of EAHCP WQ Data, p. 13).  

 

At the March 29, 2016 meeting, the WQWG agreed by consensus to recommend the 

following datasets, presented in Table W3, to calculate the historic water quality 

conditions (long-term averages of field parameters: DO, pH, temperature, conductivity) in 

the Comal River and San Marcos River ecosystems. 

 

Table W3. 

Species 

Type 

Data  

Source 

Comal River 

Ecosystem 

San Marcos 

River  

Ecosystem 

Justification 

Fountain 

Darter 

Variable Flow 
study Fountain 
Darter Drop-
net Sampling, 
2000-2012 
(biannual) 

 Upper Spring 
Run 

 Landa Lake 

 Old Channel 
Reach 

 New Channel 
Reach 

 IH-35 

 City Park 

 Spring Lake 
Dam 
initiated in 
2013 

 Long-term 

 Consistent with 
EAHCP 

 Measurements 
taken at multiple 
water column 
levels, including 
sediment-
interface, which 
is to be used for 
Fountain Darter 
analysis. 

Comal 

Springs 

Riffle Beetle, 

Comal 

Springs 

Dryopid 

EAA 
monitoring 
data of Comal 
spring 
openings  

 Spring Run 1 

 Spring Run 3 

 Spring Run 7 

  Long-term 
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Beetle, 

Peck’s Cave 

Amphipod 

Texas Blind 

Salamander 

EAA 
monitoring 
data of Spring 
Lake spring 
openings 

  Deep Spring  

 Hotel Spring 

 Long-term 

 

Criteria for Analytical Limits for EAHCP Water Quality Data 

Since its inception, the EAHCP Expanded Water Quality Monitoring Program has been 

implemented using Drinking Water Quality Standards (30 TAC Chapter 290) as the 

criteria for comparison of whether water quality results were below, at, or in exceedance 

of regulatory limits. Due to the fact that the WQ is intended for protection of the Covered 

Species and their habitat, however, the Work Group determined that drinking water 

quality standards were not well-suited.   

 

For this reason, at the March 29, 2016 meeting, the WQWG agreed by consensus on the 

following recommendations (Table W4) for changes to analytical limits for EAHCP 

Expanded Water Quality data. In instances where a parameter on the Aquatic Life 

Protection criteria is not currently included within the standard EAHCP parameters, it will 

be added; conversely, current EAHCP parameters not included within Aquatic Life 

Protection criteria will be maintained. Parameters not listed on the Aquatic Life Protection 

will be compared against drinking water quality standards consistent with current practice. 

 

The WQWG suggested it be noted that interpreting stormwater results in comparison with 

Aquatic Life Protection (ALP) criteria should take into account dilution and flow-through; 

stormwater results largely represent ephemeral water quality conditions, and duration of 

exceedance of criteria should be taken into account. In instance where ALP minimum 

criteria are less than current criteria, current criteria will not be lowered to conform with 

ALP criteria, in order to maintain comparability in the dataset over time. 

 

Table W4. 

Sampling Method Current WQWG Approved Limits 

Surface (base flow) Drinking WQ standards 
30 TAC Chapter 290 

Aquatic life protection 
30 TAC Ch. 307 Rule 
Section 307.6 

Stormwater Drinking WQ standards 
30 TAC Chapter 290 

Aquatic life protection 
30 TAC Ch. 307 Rule 
Section 307.6 
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Real-time monitoring Historical long-term averages Historical long-term averages 

Sediment MacDonald, Ingersoll, and 
Berger (2000) & Texas 
Commission on 
Environmental Quality 
(2014) 

MacDonald, Ingersoll, and 
Berger (2000) & Texas 
Commission on 
Environmental Quality 
(2014) 

Passive diffusion 
sampling 

None Create baseline 

Tissue sampling None Create baseline 
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Regular Review and Analysis of EAHCP WQ Data 

Throughout its meetings, the WQWG recommended that the regular review and analysis 

of all WQ data be proceduralized, including data incorporated under the EAHCP 

Expanded Water Quality Monitoring Program and other programs, such as the EAHCP 

Biological Monitoring Program and the Clean Rivers Program, in cases where data from 

those other programs has been identified as appropriate to be included (such as surface 

water (base flow) sampling). 

 

The Work Group recommends collaboration with other programs conducting water quality 

monitoring within the spring systems, namely, the Clean Rivers Program (CRP), currently 

conducted by GBRA and TCEQ in the Comal and San Marcos rivers, respectively, as well 

as the Biological Monitoring program, which is a component of the EAHCP (see also, 

Synergies between the Monitoring Work Groups, p. 17), and the EAA Aquifer Science 

Department, which conducts groundwater and spring orifice-sampling programs. Results 

from these complementary programs will be obtained by EAHCP staff once they are 

available; review and analysis of results will be conducted as contemplated by the plan 

developed to proceduralize the regular review and analysis of EAHCP WQ data. 

 

As part of the review and analysis procedure, the Work Group also recommended that, 

in the event of changes to land-use within either of the spring system watersheds, a 

contingent re-evaluation of whether stormwater sampling methodologies should be 

modified should be conducted (e.g., if the Texas State University Golf Course was 

decommissioned and converted to some other use).  

 

Further, the Work Group recommended that the regular review and analysis of data 

should include results from past years, so that trends associated with any impairments to 

the systems can be identified. Through the analysis of stormwater data in particular, this 

exercise would help develop a better understanding of flood events, and their impact on 

the two systems. 

 

Overall, the purpose for recommending a more systematic, regular procedure for the 

review and analysis of the WQ data was to ensure that monitoring findings are duly taken 

under consideration to inform the ongoing management of the EAHCP, in accordance 

with the purpose for this program as it is written into the EAHCP. 
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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 WQP. From Report 

1, a list of water quality 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 water quality monitoring for 

consideration by this Work Group. At the March 29, 2016 meeting, the WQWG 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), with their final 

recommendations presented below in Table W5. 

 

Table W5. 

NAS Report 1 NAS Work Group 
WQWG 

Recommendation 

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. 

No. Continue to utilize 
Intensive Study Reaches; 
extrapolation unnecessary. 

Consider household 
chemicals, personal care 
products, & residential 
herbicides. 

Determining whether 
enhanced sampling for 
nutrients and 
household/personal care 
products is needed. 

Agreed.  
Alternative #3 – Golf 
course IPMP sampling 
Alternatives #3– PCPP 
PDS sampling 

Reduce 
frequency/locations if no 
significant concentrations 
of given contaminant are 
observed. 

None Agreed. 
Alternative #3 – Surface 
water quality, nutrients, 
others (see Table W2) 

Increased 
coordination/integration of 
the monitoring activities is 
needed. 

None Agreed.  
To be accomplished 
through WGs 

Nutrients detection limits 
should be reduced to 
enhance detection of 
possible WQ impairments. 

Nutrients play an important 
role in the systems; re-
evaluate. 

Drop nutrient sampling 

from the EAHCP 

Expanded Water Quality 

Monitoring Program; 

Recommend nitrate, 

ammonia, and soluble 

reactive phosphorus as 

the primary nutrients of 
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concern within the spring 

systems; 

Lower soluble reactive 

phosphorus detection 

limits employed by the 

EAHCP Biological 

Monitoring Program to at 

least 5 micrograms/Liter to 

enhance detection of 

possible impairments 

associated with this 

nutrient; and 

Ammonia to be discussed 

at May 20 joint work group 

meeting. 

 

None WQP should focus on 
parameters and limits used 
for Covered Species 
protection and for 
watersheds, rather than 
mimicking standard 
WQPs. 

Agreed.  
Operational Guidelines 

None PDS might be a more cost-
effective alternative to 
comprehensive grab 
sampling. 

Agreed. 
Alternatives #3 - PDS 

 

With regards to NAS’ recommendation concerning nutrients, the Work Group requested 

additional information concerning current sampling, detection limits, and the relationship 

between various nutrients and ecosystem functioning be presented at their April 27 

meeting.  

This exercise resulted in Table W6, which compares nutrient analytes monitored between 

each of the three programs operating in the springs systems, along with detection limits 

used for each analyte.  

Table W6. 

Analytes Results EAHCP WQ 
EAHCP 
BioMP 

CRP 

 
Detection level 
comments 

Method 
Detection 
Limit 

Method 
Detection 
Limit 

Ambient Water 
Reporting Limit 

Nitrate Minimum 110-180 µg/L 25 µg/L 50 µg/L 50 µg/L 
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CS, SM, respectively 

Ammonia 

Ammonia detection 
limits meet TCEQ 

approval 
Not tested Not tested 100 µg/L 

SRP ~95% non-detects Not tested 50 µg/L Not tested 

 

Additionally, staff analyzed existing WQ data to compare against recommended detection 

limits. Among primary nutrients of concern, it was found that: 

 The vast majority of the time, nitrate levels were well above NAS-recommended limits; 

and 

 Soluble reactive phosphorus analysis resulted in 95% non-detects at the current 

detection limits. 

Based on this presentation, and additional research presented to the Work Group at the 

May 11, 2016 meeting, Work Group recommended:  

 Dropping nutrient sampling from the EAHCP Expanded Water Quality Monitoring 

Program; 

 Acknowledgement of nitrate, ammonia, and soluble reactive phosphorus as the 

primary nutrients of concern within the spring systems; 

 Lowering soluble reactive phosphorus detection limits employed by the EAHCP 

Biological Monitoring Program to 3-5 micrograms/Liter to enhance detection of 

possible impairments associated with this nutrient; and 

 Obtaining information on ammonia levels from the Clean Rivers Program. 
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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 to more 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 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 WQWG unanimously approved this draft 

report, along with the tables below which summarize the following:  

 final recommendations to the SOW for EAHCP Expanded Water Quality 

Monitoring Program (Table W7), 

 final recommendations on the methodology to be used in determining historic 

water quality conditions in the Spring systems (Table W8), 

 final recommendations on the criteria for analytical limits for EAHCP water quality 

data (Table W9), 

 final recommendations related to the water quality monitoring program 

recommendations from the NAS Report 1 and the NAS Review Recommendations 

Work Group (Table W10), and the  

 Expanded Water Quality Monitoring Program synergies with the Bio-Monitoring 

program. (Table W11).  

 

Table W7. 

Sampling Method Final Recommendations 

Surface water (base flow) Remove from program 
 

Sediment Remove in odd years, reduce to once per year, only 
even years 
 

Real-time monitoring Add one sampling station per system 
 

Stormwater Reduce to one sampling event each year; Test only for 
IPMP chemicals in odd years, test full suite in even 
years as currently done, add two samples to the rising 
limb of the hydrograph for a total of 5 
samples/location; priority given to locations at tributary 
outflows 
 

Passive diffusion sampling Add PPCP membrane only at bottom of channel 
 

Groundwater (well) Remove from program 
 

Tissue sampling Add to program, one sample in odd years 
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Table W8. 

Species Type 
Data  

Source 

Comal River 

Ecosystem 

San Marcos River  

Ecosystem 

Fountain Darter Variable Flow study 
Fountain Darter 
Drop-net Sampling, 
2000-2012 
(biannual) 

 Upper Spring Run 

 Landa Lake 

 Old Channel Reach 

 New Channel 
Reach 

 IH-35 

 City Park 

 Spring Lake Dam 
initiated in 2013 

Comal Springs 

Riffle Beetle, 

Comal Springs 

Dryopid Beetle, 

Peck’s Cave 

Amphipod 

EAA monitoring 
data of Comal 
spring openings  

 Spring Run 1 

 Spring Run 3 

 Spring Run 7 

 

Texas Blind 

Salamander 

EAA monitoring 
data of Spring Lake 
spring openings 

  Deep Spring  

 Hotel Spring 

 

Table W9. 

Sampling Method WQWG Approved Limits 

Surface (base flow) Aquatic life protection 
30 TAC Ch. 307 Rule Section 307.6 

Stormwater Aquatic life protection 
30 TAC Ch. 307 Rule Section 307.6 

Real-time monitoring Historical long-term averages 

Sediment MacDonald, Ingersoll, and 
Berger (2000) & Texas 
Commission on 
Environmental Quality 
(2014) 

Passive diffusion sampling Create baseline 

Tissue sampling Create baseline 
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Table W10. 

Recommendations from NAS Report 1 Final Recommendations 

Sampling not randomized; cannot 
extrapolate.  Expand reaches to system-
wide sampling.  

Continue to use Intensive Study 
Reaches. 

Consider household chemicals, personal 
care products, & residential herbicides. 

Include Golf course IPMP sampling 
in stormwater sampling and include 
PCPP in PDS sampling 

Reduce frequency/locations if no significant 
concentrations of given contaminant are 
observed. 
 

Surface water quality, nutrients, others 
(see Table W2) 
 

Nutrients detection limits should be reduced 
to enhance detection of possible WQ 
impairments. 

Drop nutrient sampling from the 

EAHCP Expanded Water Quality 

Monitoring Program; 

Recommend nitrate, ammonia, and 

soluble reactive phosphorus as the 

primary nutrients of concern within 

the spring systems; 

Lower soluble reactive phosphorus 

detection limits employed by the 

EAHCP Biological Monitoring 

Program to at least 5 

micrograms/Liter to enhance 

detection of possible impairments 

associated with this nutrient; and 

Ammonia to be discussed at May 

20 joint work group meeting. 

 

WQP should focus on parameters and limits 
used for Covered Species protection and for 
watersheds, rather than mimicking standard 
WQPs. 

Operational Guidelines of Work 
Group includes the focus on the 
Covered Species  

PDS might be a more cost-effective 
alternative to comprehensive grab sampling. 

Continue PDS monitoring 

Increased coordination and integration of the 
monitoring activities is needed. 

Synergies between monitoring 
programs are summarized below.  
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Table W11. 

Synergies with the Biological 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. 

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 WQWG recommends this report to the Implementing 

Committee as its final deliverable for approval and adoption. 
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