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communication, April 12, 2024; Schindel, 2021). As mentioned above, the hydrogeology of 
the proposed quarry site is similar to that along strike to the northeast and southwest. 
 
Water recharging the subsurface will pass through a series of voids that have been formed 
by dissolution of the limestone, dolomite, and evaporite lithologies. These solution voids 
are more concentrated along faults and fractures, but interconnected voids can also 
develop in the absence of faults and fractures. The hydrostratigraphic column in Figure 5 
shows that the uppermost hydrostratigraphic unit is called the Cavernous unit because of 
the large number of caves and smaller voids found in this region (Clark et al., 2023). Plans 
for the proposed quarrying operation indicate that the Cavernous unit will be significantly 
mined. A zone of high permeability was encountered in the Vulcan’s Blue Pine Holdings #1 
well between a depth of 63 and 143 ft. Circulation of drilling fluids and groundwater was 
lost into the formation over this interval (TWDB Submitted Drilling Reports). This zone of 
high permeability is correlative to the Cavernous zone and to major caves to the south such 
as Natural Bridge Caverns (Woodrud et al., 2017). It should be expected that as the quarry 
advances downward more voids (recharge features) will be encountered. With removal of 
surface material and the underlying bedrock, it is likely that the area will become more 
prone to infiltration of surface water and this infiltrating water will be heading directly 
toward the underlying aquifer. The proposed depth on the mining pits will put them in or 
near this permeable zone shown by the stratigraphic cross-section below (Figure 7) (J. M. 
Olivier, personal communication, April 4, 2024).  
 
 

 
Figure 7. Geologic cross section showing the correlation between the well on the Vulcan 
site and caves in the same geologic units (Source: J. M. Olivier). 
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Groundwater Flowpaths 
 
Once this infiltrating water reaches the water table of the aquifer, it will follow the hydraulic 
gradient. Some of this groundwater will be extracted by water-supply wells, much of it will 
discharge at the surface from springs, and some will remain in the aquifer following a 
flowpath into a deeper system many miles from where it first became recharge (Smith and 
Hunt, 2018). 
 
Figure 8 is a potentiometric surface map of the Edwards Aquifer with water-level data from 
2003 (Johnson et al., 2006). Even though no data were collected close to the proposed 
quarry site, the map suggests that flow from the site would move generally southeast then 
shift to the east then northeast toward Hueco and Comal Springs. A study following a 
2,000-gallon diesel fuel spill in January 2000 at the DynoNobel explosives plant near the 
CEMEX Balcones Quarry in New Braunfels, Texas, shows flowpaths of the diesel fuel to 
both Hueco and Comal Springs (G. Schindel, personal communication, April 12, 2024). The 
proposed Vulcan quarry site is located seven miles NW from the plant. Groundwater 
flowing from the site would flow generally southeast until it reaches these flowpaths and 
would ultimately discharge to Hueco and Comal Springs.  Some lesser components of the 
flow would bypass the springs and flow further downgradient towards San Marcos Springs. 
 

 
Figure 8. Potentiometric surface map showing approximate Edwards groundwater flow 
direction in south-central Comal County to be to the southeast (Johnson et al., 2006). 
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Water Quality 
 
Because of the very porous nature of the lithologies beneath the proposed quarry site, any 
contamination generated by the quarrying operation would have a very direct and rapid 
impact on the underlying aquifer. Various studies have shown the potential for 
contamination of aquifers from the use of ammonium nitrate/fuel oil (ANFO) as an 
explosive. Contamination with nitrate can occur from poor handling of ANFO prior to an 
explosion and from incomplete combustion of the ANFO. Studies have shown that the 
amount of ANFO that does not combust during an explosion could be as high as 28% (BME, 
2016 and Brochu, 2010). This leaves a considerable amount of nitrate available to be 
dissolved by water passing through the area of the blast. Once dissolved in the water, the 
nitrate is unlikely to break down into less hazardous components and will travel 
downgradient along the groundwater flowpaths.  
 
Assuming the proposed quarry becomes active, there will be a significant likelihood for 
groundwater to become contaminated with nitrate and other hazardous substances from 
the site. Nearby wells could experience nitrate levels above the EPA’s maximum 
concentration limit safe for human consumption of 10 mg/L (N). Wells and springs further 
downgradient of the quarry would likely see increases in nitrate concentrations but less so 
than wells immediately downgradient of the quarry. Some of this water with elevated 
nitrate could make its way to Hueco and Comal Springs. Several protected, aquatic, 
endangered species live in Comal Springs. 
 
Water Levels 
 
TCEQ requires that quarrying operations limit the downward expansion of a quarry to a 
level that is 25 ft above the highest expected water level (TCEQ, 2012). This level would 
either be set for water levels in December 2007, if available, or during a period equivalent 
to 90% of high rainfall. Because of limited water-level data on and near the site, it is didicult 
to determine what that level would be in the aquifer beneath diderent parts of the quarry 
site under varying rainfall conditions. To adequately evaluate water levels in the aquifer, the 
applicant should be required to do a thorough evaluation of data that are available and to 
collect data from onsite and nearby wells. A listing of wells and limited water-level data are 
included in Appendix A of this report (J. Doyle, personal communication, April 10, 2024). 
Because a water table is rarely a flat surface, a number of wells need to be measured 
within a short time period. These data then need to be compared to data collected during 
diderent wet and dry periods to determine appropriate water levels on all sides of the 
property. Water-level data from Hays (Hunt and Smith, 2019) and Bexar Counties (Johnson 
and Schindel, 2006), indicate that in the portions of the Edwards Aquifer at some distances 
from the major springs, hydraulic gradients can be as much as 100 ft per mile. Such a high 
gradient could be present beneath the quarry site, but it should be anticipated that there 
could be at least a 50-ft diderence in water levels from one side of the site to the other. This 
diderence in water levels would significantly impact the depth to which the quarry could be 
mined. 
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The WPAP (Pape-Dawson Engineers, 2024) for the site states that the mining areas will not 
be mined below an elevation of 1040 ft msl. According to the WPAP, this level of the quarry 
bottom will provide a 25-ft buder above the high water level of the aquifer. A review of 
available water-level data indicates that at times, the bottom of the quarry will be flooded 
by the underlying aquifer (Figure 9). Water-level data from five wells close to the perimeter 
of the quarry boundary were evaluated to estimate expected water levels beneath the 
quarry and proposed depths of the excavations (Appendix B) (J. Finneran, personal 
communication, April 16, 2024). The White #4 well (#520690) had a water level of 1022 ft-
msl on 12/5/07. At this water level plus the 25-ft buder, the bottom of the quarry would be 
out of compliance. Another well (Tucker, EAA #Wxxx-137) had a water level of 1048 ft on 
12/14/98. At this water level, the bottom of the quarry would be 8 ft below the water level in 
the aquifer. 
 

 
Figure 9. Schematic cross section with estimated topography after mining and water levels 
based on available data (J. Finneran, personal communication, April 16, 2024). 
 
Groundwater Availability 
 
Recent studies (Watson and Smith, 2023) have shown that intense growth in central Texas, 
particularly the Hill Country, has brought about significantly increased pumping from the 
Edwards and Trinity Aquifers. This increased pumping combined with the severe droughts 
that the region experiences frequently is causing numerous wells to go dry. Many springs 
either cease flowing during these periods, or the amount of flow is significantly reduced. 
Reduced spring flow leads to reduced flow in streams on which many people depend on. 
And these reduced flows also have negative impact on the ecology immediately in the 
spring area and downstream stretches. And, decreased groundwater availability increases 
the potential for contamination from various sources. 
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An analysis of the proposed quarries needs for water based on water use per ton of 
quarried material shows that approximately 383 acre-ft (125,000,000 gallons) of 
groundwater per year would be needed (M. Podenberger, personal communication, April 
13, 2024). Groundwater availability studies from the Edwards and Trinity Aquifers in Hays 
County have estimated that pumping 383 acre-ft of groundwater per year could cause 
sudicient water-level declines in adjacent wells such that during periods of drought those 
wells could cease to yield water. 
 
Conclusions 
 
A permit for the quarry should not be considered until the following issues are addressed: 
 

• Elevations of the aquifer should be determined prior to any excavation. The 
elevation of 1040 ft-msl for the bottom of the quarry, as stated in the WPAP, is likely 
to be out of compliance with the required buder of 25 ft. And it is also likely that 
water levels in the aquifer will be above the elevation of 1040 ft-msl during periods 
of high water levels. 

 
• The Geologic Assessment shows that 37 sensitive features were found. This number 

is anomalously low for the geology in this area. Further evaluation of recharge 
features is needed to determine areas that will require protective buders. In 
addition, a dye-trace study should be conducted to determine flowpaths of 
groundwater from the site and to determine which downgradient wells might be 
impacted by contaminants coming from the quarry. 
 

• The operation of a quarry will contribute contamination to the underlying aquifer. To 
determine background water-quality conditions, water-supply wells immediately 
downgradient of the quarry should be sampled and analyzed for nitrates and total 
petroleum hydrocarbons prior to issuing a permit for the quarry. 

 
A thorough evaluation of existing data and data collected by the studies stated above will 
show that the aquifer beneath this site is highly sensitive to contamination. Because of the 
sensitivity of the site and the magnitude of the quarry, a permit should not be granted. 
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Appendix A. Well Data 
 

 
Source: J. Doyle 
SDR: TWDB Submitted Drillers Reports 
GWDB: TWDB Groundwater Database 
EAA: Edwards Aquifer Authority 
TCEQ: Texas Commission on Environmental Quality 
WPAP: Pape-Dawson, 2024, Water Pollution Abatement Plan 
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Appendix B. Location Map and Well Records 
 
 

 
Source: J. Doyle 
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TCEQ DOCKET NO. 2024-115-EAQ 
PROGRAM ID NO. 13001906 

IN THE MATTER OF THE 
APPROVAL OF A WATER 

POLLUTION ABATEMENT PLAN 
BY VULCAN CONSTRUCTION 

MATERIALS, LLC 

§ 
§ 
§ 
§ 
§ 
§ 
§ 

BEFORE THE TEXAS 

COMMISSIO ON 

ENVIRONMENTAL QUALITY 

DECLARA TIO OF DR. JAMES DA YID DOYLE 

l. My name i Dr. Jame David Doyle, my date of birth i March 25 1951 and 
my address is 200 cdar Park, Canyon Lake, Texas, 78132. 

2. I am over eighteen (l 8) years of age and of ound mind and am otherwi c 
competent and capabl of making thi d claration. The facts te tified to in thi 
declaration are within my per onal kno I dge and are true and correct. 

3. I am a retired geo.logi t. My professional re ume is attached as Exhibit 1 to 
this declaration. 

4. I have reviewed the Water Pollution Abatement Plan (WPAP) ubmitted b 
Vulcan Construction Material LLC (" Vulcan·') on March 21, 2024 for th 
Vulcan Comal Quarr . 

5. During my review of Vulcan's WP AP, l analyzed the eparation distanc 
between the floor of the quarry and groundwater. The amended Application 
tate. that the Mining Area will not be mined below 104 7 feet-msl. I found 

that water le el data from the Texa Water Development Board from several 
ell ithin 600 [i t of the Vulcan property boundar ho ater le el 

gr at r than 1022 ft-m I. I prepared a map showing the location of those well 
hich i labeled a Figure I below: 



520690 
Water Elevation 

1022'msl 

Water Elevation 

1048'msl 
12/10/1998 

Wl02·615 
Water Elevation 

1121'msl 
5/15/2001 

I 

EAAID 

Wl06-830 f 
Water Elevation 

1042'msl 
112312001 d 

-1~ 
6822204 

Water Elevation Jr 
1037'msl 

;''''~~ 

1. he map demonstrate that the proposed 1047 ft-m l mining floor ma lead to 
incr as d infiltration of contaminants to the Edwards Aquifer. Becau e th 
water level has exceeded the 1022 ft-msl le el four time in 21 ears ther i 
no reason to think it will not happen again over the expected 65 to 90-y ar life 
of th quarry. If the quarry permit had been granted a written in 1990 instead 
of 2024 the 25 ft standoff approved by the TCEQ-EAPP would have been 
violated four time in the period from 1990 to 2020. Also the Vulcan quarry 
floor would have been flooded twice, directly contributing pollutants to the 
Edward Aquifer. 

2. I also reviewed the possible impact of nitrate (N0 3) pollution from the Vulcan 
quarry to underlying aquifer cau ed by the type and large quantitie of 
explosi e u ed in aggregate mining. ANFO a combination of ammonium 
nitrate and fuel oil, i a common blasting agent. It is highly oluble in water 
and up to 30% of the exp lo i e is not con urned by bla ting. 

3. atural and bla ting-induced fractur sin the quarry pro ide an avenue for 
unexploded ANFO to reach th aquifer. Aggregate , ashing i also a common 

2 



practice, which can di solve A FO and aid the pa sage of nitrate into the 
underlying aquifer. 

9. The boreholes u ed for blasting are wells since they are bored haft with a 
depth great r than their large t urfa e dimen ion. A FO i high! soluble and 
depending on moisture conditions may be readily leached from a boreh le. 

ny uch lo would pas readily into the fracture sy tem of the surrounding 
rock and thu to the aquifer. 

10. Data from the exa Water Development Board shows that prior to the mid-
1950 , nitrate measurements of well-water sample from the Edwards Aquifer 
were mo tly belO\v 4.4 mg/L N03, which wa con i tent with natural 
background levels for aquifers. Since the mid- l 950s, nitrate measurements in 
the Edward Aquifer in Bexar Comal, Guadalupe and Hays counties have 
ri en teadily such that more than half from 2020 to 2022 were greater than 8 
mg/L 03. Nitrate levels in the aquifer began tori e coincident with the large 
cale introduction of ANFO to the mining industry (Moreira, G ., 2012, HistOJy 

of Explosives and initiation Devices, SAND & Sl ONE The Official 
Publication of the CMPA). The ri e in nitrate cone ntration in th Edwards 
/\qui fer i demonstrated by the chart that I pr pared which i labeled a Figure 
2, b low: 
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11. TCEQ set th ecological screening b nchmark for ammonium nitrate in 
freshwater at 13 mg/L. ln 40 C.F.R. § I 4 l.62(b)(7), the EP /\ set the maximum 
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4. contamination I vel (' MCL') for drinking water at 40 mg/L N a 03 (10 
mg/L nitrate as ). Texa Water De lopment Board w 11 data demon trate that 
while nitrate observations above 40 mg/L in the dward AquiD r remain 
relati eJy rare, l vels above 40 mg and above the TCEQ ecological creening 
benchmark tend to be relatively clo e to quarri . This data is shown in the 
figure I prepared which is labeled as Figure 3 below using an aquifer map 
from TC Q, quarry locations from sat llite imagery and Te a Wat r 
Develo ment Board data: 
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Figure 3 

5. Th data shown abo in Figure 3 ugge t that well owner whos well are 
unfavorably situated n ar quarries may experience degraded water quality. 

6. Dep nding on the concentration level, long term expo ure to nitrate can be 
threatening to humans. In particular, prolonged exposure to nitrate levels above 
EPA s maximum contaminati.on le I can cau e blue-baby syndrome in infants, 
and pregnant women exposed to high nitrate concentrations may have babies 
with lov birth weights. (Bryan Swistock, itrates in Drinking Water, 
PE STATE EXTE IO (updated Aug. 26, 2022)). 

7. Depending on th concentration level, long t rm exposur to nitrate can be 
threatening to aquatic organi ms, which may have lower tolerances for nitrate 

4 



than human . Th maJont of rec nt observation of nitrate ha e reached a 
level above 8 mg/ 0, that may p sea thr at (Monson, P., 2022, Aquatic Life 
Water Quality Standards Draft Technical Support Document for itrate, 
Minne ota Pollution Control Agency) to sensitive organi ms living within the 
karstic Edwards Aquifer. 

I 5. Bas d on thi analy is, 1t I m professional op11110n that the xecutive 
Director' decision to approve Vulcan' WPAP hould b overturned. 

I declare under penalty of perjury that the for going i true and correct. 

E ecutcd in Comal Count , State oCI exa , on the 31st day of July, 2024. 

VV\,'\.,~ ( 

D . Jame David Doyle, D 
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James Doyle 
Retired Geologist 

 
 
 

Professional Summary 
Geologist possessing extensive experience in geological evaluation for simulation studies, risk analysis 
and defining drilling targets. Has worked on a variety of integrated projects in which I have developed 3D 
reservoir models. Petrel is the primary modeling tool used for the past seven years. Very experienced in 
geological interpretation and mapping, both at reservoir and regional scales.  
 
U.S. geographic areas of experience include the Gulf of Mexico, Gulf Coast (south Texas Wilcox and 
Vicksburg), Alaska, Anadarko Basin, Delaware Basin, Denver Basin, Powder River Basin, and Permian 
Basin.  International areas include Venezuela, China, Libya, and Abu Dhabi, Offshore Israel. 
 

Professional Experience 

November, 2011– May, 2015 
Noble Energy Inc, Houston, TX 
Geologist Advisor 
Geoscience Development: worked as an internal consultant in Noble’s technology group on issues 
related to appraisal and development. Developed reservoir models for evaluating major discoveries in the 
deep water Gulf of Mexico and offshore Israel.   
 
February 2002 – November, 2011 
ENI  Petroleum, Houston, TX 
Senior Development Geologist 
Deep water Gulf of Mexico Reservoir Group:  Working in a team of geologists, reservoir engineers and 
geophysicists. As part of the team, I have been assigned evaluation of some of the highest profile 
projects considered for sanction in the Houston office. An important part of this job has been building 
geocellular models for risk evaluation.  I’ve also built reservoir models for producing fields, supervised 
work done by consulting groups, monitored field activities and prepared materials required by BOEMRE. 
 
April 1999 – February 2002 
Consulting Geologist 

• Offshore Gulf of Mexico Reservoir Studies: Worked on behalf of PetroVentures International for 
Apache Corp. on field studies in the West Delta and South Marsh Island areas (Louisiana) and 
Matagorda Island (Texas). 

• Venezuelan Reservoir Study: Represented VoluMetrix Corp. in applying FastTracker to a 
reservoir modeling study in a field producing from the Oficina Formation in Venezuela. 

 
October 1985 – March 1999 
BP Exploration, Houston, TX 
1998 – 1999 
Staff Geologist, Appraisal and Development 

• Mississippi Canyon: Interpreted 3D seismic to evaluate exploration potential for blocks in which 
BP held an interest and to appraise the Mississippi Canyon 211 discovery.  Worked in a 
multidisciplinary team to integrate well, seismic and engineering data to mitigate subsurface risks 
associated with the planned development.  

1995 - 1998 
Staff Geologist, BP Technology Organization 

• Faja heavy oil: Conducted a reserves evaluation of a 4000 km2 part of the Cerro Negro district of 
the Venezuelan heavy oil belt to identify the best remaining reservoir areas for a possible joint 
heavy oil venture with Lagoven.  Identified a focus area and performed a detailed stratigraphic 
study and geological assessment of it in support of the engineering effort.  The team established 
the feasibility of the project at the existing oil price.  
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• Infill drilling project in Prudhoe Bay Field: Worked with an engineer to develop a methodology for 
rapid modeling of reservoir geology and fluids to identify and quantitatively rank infill drilling 
targets.  Results of the project were incorporated into reservoir characterization software 
developed by VoluMetrix Corp. 

1992 - 1995 
Research Specialist, on assignment to Statoil, Trondheim, Norway 

• Effects of Heterogeneities Project in the BP/Statoil R&D Alliance: Conducted core studies and 
reservoir modeling as part of an integrated team of geoscientists and engineers.  The team 
successfully developed a methodology for assessing which geological heterogeneities matter for 
reservoir performance for particular types of reservoirs and implemented the method for shallow 
marine and low net to gross fluvial reservoirs. This approach was subsequently applied by BP 
and Statoil in other reservoir settings.  

1985 - 1992 
Senior Geologist, Sohio/BP technology organization, Dallas & Houston, TX 

• Gypsy Sandstone Project: Identified a test site for assessing the value of data and relative merit 
of different methods of reservoir characterization. Conducted outcrop data collection and 
subsurface mapping which I integrated into quantitative reservoir models.  The site was donated 
to Oklahoma University for continued industry and academic use. 

• Technical service projects in Sohio’s technology center: Worked on projects designed to integrate 
petrographic and digital well log data for making completion decisions on tight gas sandstones. 

 
April 1985 - October 1985 
Consulting Geologist 

• Interim between resigning at SSI and reporting for work at Sohio: Divided time between 
consulting contracts with Sohio and SSI and completion of dissertation research.  

 
January 1980 - April 1985 
Scientific Software Intercomp, Denver, CO 
Geological Consultant 

• Reservoir description projects in SSI’s consulting division: Analyzed the stratigraphy and 
performed detailed mapping of various fields in both clastics and carbonates; worked with 
reservoir engineers and log analysts to produce models for reservoir simulation. Projects included 
Wolfcamp Field (Permian Basin), El Bunduq Field (Abu Dhabi and Qatar), El Gialo Field (Libya) 
and Daqing Field (China). 

• Regional exploration projects in SSI’s consulting division: Conducted regional stratigraphic 
studies in mature plays where stratigraphic traps constitute primary targets. Project areas 
included the Delaware Basin, Las Animas Arch, and Powder River Basin. Delivered for each 
project a set of prospect leads and a report to participating companies. 

 
January 1974 - December 1979 
Cities Service Company, Houston, TX 
Staff Geologist, Southern Region 

• Exploration geologist: generated prospects, conducted well site geology, and evaluated 
submittals in the Wilcox, Vicksburg, and Frio trends of south Texas. 

January 1975 - September 1976 

• Educational leave of absence   
January - December 1974 
Geologist I, Southern Region  
 

Education 
• Ph.D. in Geology Colorado School of Mines (completed as part time student) 1987 

o Dissertation: Depositional Environments of the Pennsylvanian and Lower Permian of the 
Hartville Uplift and Adjacent Areas in Eastern Wyoming, Western Nebraska, and 
Southwest South Dakota 

• M. A. in Geology University of Texas at Austin     1976 
o Thesis:  Depositional Patterns of Miocene Facies, Middle Texas Coastal Plain 

• B. S. in Geology with highest honors University of Texas at Austin   1973 
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1. Doyle, J. D., 1979, Depositional Patterns of Miocene Facies, Middle Texas Coastal Plain: Bureau of 

Economic Geology, U. of Texas, Report of Investigations 99, 28p. 
2. Doyle, J. D., and D. M. Lorenz, 1984, Application of Principal Axis Ordination (Q-Mode Analysis) in 

Classification of Depositional Environments of Morrow (Upper Carboniferous) Strata in Southeast 
Colorado: in J. J. Royer (ed), Computers in Earth Sciences for Natural Resources Characterization, 
Coll., Int., 9-13 April, 1984, Nancy, France, p. 153-178. 

3. Doyle, J. D., M. S. Sweet, and K. K. Thomas, 1991, Three Dimensional Fluvial Architecture of the 
Gypsy Sandstone (Pennsylvanian), Central Oklahoma: AAPG Bull. V75/3, p. 564. 

4. O'Meara, D. J., B.Haynes, J. D. Doyle, M.L. Sweet, and V. Langlais, 1991, Modeling Reservoir 
Heterogeneity in a Fluvial Sandstone: the Gypsy Sandstone of Oklahoma. abs. SPE 22742. 

5. Doyle, J. D., D. J. O'Meara Jr., and E. J. Witterholt, 1992, The ''Gypsy'' Field Research Program in 
Integrated Reservoir Characterization. SPE 24710. 

6. Langlais, V., J. D. Doyle, M. L. Sweet, and G. W. Geehan, 1992, An Additional Geological Input to the 
Sequential Indicator Simulation (S.I.S): the Vertical Organization of Lithofacies: in R. Eschard and B. 
Doligez eds., Proceedings of the VIIth IFP Research Conference on Exploration and Production. 
Scarborough April 12-17, 1992, p. 111-123. 

7. Sweet, M. L., and J. D. Doyle, 1992, Reservoir Heterogeneity in the Fluvial Gypsy Sandstone of 
Oklahoma:  in R. Eschard and B. Doligez eds., Proceedings of the VIIth IFP Research Conference on 
Exploration and Production. Scarborough April 12-17, 1992, abs., p. 188. 

8. Langlais, Valerie and James Doyle, 1992, Comparison of Several Methods of Lithofacies Simulation 
on the Fluvial Gypsy Sandstone of Oklahoma. in Soares, ed., Proceedings of the 4th International 
Geostatistics Congress, Troia. 

9. Jones, Alistair, James Doyle, Torgrim Jacobsen, and Dagrun Kjønsvik, 1993, Which Subseismic 
Heterogeneities Influence Waterflood Performance? A Case Study of a Low Net-to-Gross Fluvial  

10. Reservoir.  Proceedings of the 7th European IOR Symposium in Moscow, Russia, Oct.27-29   
11. 1993, p. 35-46. 
12. Above reprinted in New Developments in Improved Oil Recovery, Pierre Forbes and H. Han de Haan 

eds., Geological Society of London,1995, p. 5-18. 
13. Doyle, J., T. Jacobsen, A. Jones, D. Kjønsvik, W. England, C. Townsend, A Case Study of the Effects 

of Geological Heterogeneities in a Low Net-To-Gross Fluvial Reservoir: Official Program 1994 AAPG 
Annual Convention, Denver, CO., June 13-15, p. 139. 

14. Kjønsvik, D., J. Doyle, T. Jacobsen, A. Jones, 1994, The Effects of Sedimentary Heterogeneities on 
Production From a Shallow Marine Reservoir - What Really Matters? Proceedings of the European 
Petroleum Conference, London, Oct 25-27, SPE 28445, pp. 27-40. 

15. Doyle, J. D., and M. L. Sweet, 1995, Three-Dimensional Distribution of Lithofacies, Bounding 
Surfaces, Porosity and Permeability in a Fluvial Sandstone - The Gypsy Sandstone of Northern 
Oklahoma: AAPG Bulletin, v.79, no. 1, pp. 70-96. 

16. Ruvo, L., J. Doyle, M. Cozzi, S. Riva, P. Scaglioni, and G. Serafini, 2008, Multi-scale Data Integration 
in Characterizing and Modeling a Deep Water Turbidite Reservoir: SPE 115305, SPE Annual 
Technical Conference and Exhibition held in Denver, CO., 21-24 September. 

17. Yared, K. M. Pelorosso, I. Altintutar, D. Buster, E. Manuel, J. Doyle and C. Russell, 2010,  Novel 
Approach to Quantifying Deepwater Laminated Sequences Using Integrated Evaluation of LWD Real-
Time Shear, Porosity, Azimuthal Density and High-Resolution Propagation Resistivity: SPE 134515, 
SPE Deepwater Drilling and Completions Conference held in Galveston, Texas, USA, 5–6 October. 

18. Doyle, J. D., 2024, Quarries as a Source of Nitrate Pollution in Karst Aquifers: Case Study, the 
Edwards Aquifer, Texas: Environmental and Engineering Geoscience, in press. 
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From: Joyce or Jim Doyle <doyles@swbell.net>
Sent: Tuesday, April 16, 2024 8:50 AM
To: EAPP
Subject: Re: Opposition to Vulcan Comal Quarry  TCEQ Edwards Aquifer Permit #: 13001906
Attachments: Comments on Vulcan WPAP Doyle.pdf

Dear Sirs: 

I am writing to request that TCEQ Edwards Aquifer Permit #: 13001906 be rejected as written 
because I believe the current plan to pose a risk to water quality in the aquifer. If TCEQ concludes 
that the application should be approved without modification, then I request a public hearing before 
that step is taken. My detailed comments on the application are attached. 

James Doyle 
200 Cedar Park 
New Braunfels, TX 78132 



REQUEST FOR A PUBLIC HEARING ON THE VULCAN COMAL QUARRY WPAP 

I am writing to request a public hearing for the Vulcan Comal Quarry Water Pollution Abatement Plan 

(WPAP). As written, this plan should be rejected because of the hazard it poses to the aquifer. At a 

minimum it should not reach final approval without an opportunity for public discussion. 

The reason this quarry should not be approved is because it will deliver pollutants, especially nitrate, to 

the aquifer. In general, quarries are known elsewhere to be a source of nitrate pollution1 because they 

primarily use a mixture of ammonium nitrate and fuel oil (ANFO). ANFO dissolves readily when exposed 

to moisture2, and industry sources indicate it is used in large quantities. In a local example, the ServTex 

Quarry reportedly used 13,000 pounds of explosive in one day to mine 20,000 tons of rock3. Per industry 

sources, up to 30% may not be consumed in the explosions, and thus is a potential source of pollution1. 

The influence of ANFO is illustrated by the contrast in nitrate concentrations in the Edwards and Trinity 

aquifers. As shown in Figure 1, nitrate levels in the Trinity Aquifer are generally less than 5 mg/L Nitrate 

as NO3 whereas levels in the Edwards Aquifer are elevated. Values since 1990 were chosen because 

population has rapidly increased since then in Bexar, Comal and Hays counties compared to the more 

rural counties to the west. Urbanization undoubtedly contributes nitrate to the aquifer, but the Edwards 

nitrate level is similar across the area. Observations in the highest two classes on Figure 1 mostly are 

close to quarries as are four extreme values > 500 mg/L. A look at the median (half the observations 

above, half below) value of nitrate measurements in the Edwards Aquifer over time shows an increase 

between 1950s and 1960s from mostly background levels (Figure 2). The increase corresponds in time 

with the large-scale 

introduction in the 

mid-1950s of ANFO 

as an explosive and 

its uptake by the 

aggregate 

industry4. 

Aggregate washing 

is a common 

practice using fresh 

water produced 

from wells drilled 

into the underlying 

aquifer. The water 

and fines from the 

process are 

directed to settling 

ponds, and the 

water is reused. 

Since explosive 

residuals are high, 

Figure 1. Maximum value of nitrate since 1990 for wells in the Trinity and 

Edwards aquifers. Nitrate concentrations are from the TWDB Groundwater 

Database. 



the water will contain 

dissolved nitrate. The stated 

intention in the Vulcan 

WPAP is to wash the 

aggregate and direct the 

water and fines to a system 

of lined settling ponds. Once 

the fines fill 50% of a pond 

depth, they will be removed 

and placed in an inactive 

part of the quarry. As the 

quantity of fines increases, 

the fines will compact and 

dewater, thus delivering 

dissolved nitrate directly to 

the natural and induced fractures on the quarry floor. Also water from the settling ponds is reused in 

mining operations which offers the potential for distributing the dissolved nitrate over the natural 

fracture system elsewhere on the property. 

The site chosen for the Vulcan Comal Quarry is especially unsuitable for a quarry. Despite the claim in 

the WPAP that there is low potential for fluid migration into the aquifer, the abundance of caves in the 

vicinity show the area to be sensitive (Figure 3). Also, it should be noted that there is a subjective aspect 

to identifying sensitive features. The contrast in the density of features recorded at the Vulcan site and 

those recorded in a site assessment for a much smaller area directly on the other side of highway 46 

suggests sensitive features on the Vulcan site may be undercounted.  

If operations are conducted as indicated in the WPAP, the site will be particularly prone to aquifer 

contamination. Most of the quarries in the region are concentrated along the southern edge of the 

Edwards Recharge Zone. The Vulcan site is on the northern edge of the recharge zone where the shallow 

aquifer is the Upper Trinity Aquifer. It’s well documented that the Edwards and upper Trinity aquifers 

communicate across faults in the recharge zone.  

Specifically for the Edwards Aquifer recharge zone, the TCEQ has established best management 

practices (BMPs) designed to prevent aquifer contamination. One BMP is to estimate the highest 

elevation an aquifer is likely to reach for the life of the quarry. This can be based on a wet year (defined 

as a year in the upper 10% of historical annual precipitation). The estimate is done using a water level 

from a well on the property or a close offset, finding the elevation in a monitoring well on the same 

date, calculating the difference in the monitoring well with a wet year and adding that to site elevation. 

Quarries should go no lower than 25’ above the resulting wet year estimate. The 25’ buffer is based on 

an estimated depth of induced fractures below a quarry floor. 

Vulcan has indicated they do not intend to observe this BMP. The quarry site has an abundance of wells 

that could be used to establish a maximum expected level for the aquifer. Instead of using the well data, 

Figure 2. For the Edwards Aquifer changes by decade in the median 

nitrate value measured in Bexar, Comal, Guadalupe and Hays 

counties show an increase coincident with the large-scale use of 

ANFO in mining. Nitrate concentrations are from the TWDB 

Groundwater database.



Vulcan has 

indicated a desired 

depth of 1040’ msl 

to which they will 

excavate. They 

justify ignoring the 

BMP stating 

(without basis) that 

they know how the 

water elevation will 

change over the 

next 5-10 years and 

making the absurd 

claim that 

monitoring wells 

during excavation 

will tell them the 

highest level that 

the aquifer can 

reach. Since the 

WPAP calls for 

mining 956 acres in 

10 to 15 acre annual 

increments, their 

monitoring program 

would have to be 

predictive of aquifer 

level changes 

resulting from 

varying precipitation for the next 64-96 years. For the 1040’msl quarry base to be compliance with the 

TCEQ BMP, the highest elevation expected for the aquifer would have to be no higher than 1015’msl. In 

fact, five wells already drilled on or within several hundred feet of the property document different 

times over a 21 year span when a 1040’ msl quarry base would have violated the TCEQ BMP (Figure 4). 

Three of those wells the recorded aquifer elevations above 1040’ msl.  Well monitoring would have 

value if its purpose is to monitor contaminant concentrations. Water level monitoring might allow 

mining activity to stop when level approaches 1015’msl, but if the 1040’msl level has already been 

reached in parts of the quarry, those areas will flood. The only thing that can be stated factually is that if 

Vulcan had been allowed to start this project in 1990 we would have already seen the quarry floor in 

excavated areas flood three times. Each time would bring the aquifer directly into contact with nitrate 

and other contaminants accumulated there. It is unlikely that the five wells drilled at random dates have 

actually identified the maximum possible elevation, and there is no reason to think the aquifer will not 

Figure 3. Abundant caves indicate the sensitivity of the area, and along with 

the density of karst feature mapped directly across highway 46 contrasts with 

the density of features mapped in the Vulcan site assessment. 



reach the observed 

levels again. In 

TCEQ RG-500, the 

stated purpose of 

the BMP for the 

minimum quarry 

floor elevation is to 

establish the 

maximum level the 

aquifer might reach 

which “requires a 

preliminary 

estimate of the 

high-water level at 

the site”, and to 

limit the quarry 

floor to 25’ above 

that. While the 

BMP allows the use 

of a single well to 

establish the 

maximum expected 

aquifer level, the 

intent clearly is not 

to choose a 

minimum elevation 

from candidate 

wells. To really 

avoid causing harm 

to the aquifer, the 

minimum elevation limit for the quarry should be set no lower than a level that would have satisfied the 

TCEQ BMP for all of the observed dates or else offer a clear explanation of why wells so close to the 

property are not indicative of past aquifer levels on the property. 

For all of the reasons indicated above TCEQ should allow a public meeting. That would give the Vulcan 

technical people a chance to explain why the proposal is technically sound. If TCEQ is planning to 

approve this application as written, the meeting would give TCEQ staff an opportunity to explain why 

their BMPs for the Edwards Aquifer should be ignored in this instance. Considering that the decision on 

the application will affect Comal County residents for well more than the next half century, this request 

is more than reasonable. 

Figure 4. One observed water elevation on the Vulcan property and four within 

a few hundred feet of the property demonstrate that the water levels in the 

area repeatedly reach elevations that would put Vulcan’s desired elevation for 

the base of the quarry in violation of the TCEQ BMP. 
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