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demand and 20 milligrams per liter total suspended 

solids, on a daily average basis. There are no 

nutrient limit requirements.  

The owner’s representative collected water quality 

samples from springs and streams upstream and 

downstream from the West Cypress Hills TLAP 

irrigation area in June and September 2007. Nitrate 

concentrations in these data, presented in Figure 5 

show a pattern similar to the one observed 

downstream from the TLAP irrigation areas for 

Belterra and Barton Creek West.  

Nitrate concentrations are low upstream from the 

irrigation fields. These concentrations rise sharply 

just downstream from the irrigation fields. Further 

downstream concentrations are once again lower. 

More extensive algae coverage of the creek, and 

the presence of algae types like Cladophora, 

however, indicate that the trophic state of the 

stream has been altered even where nutrient 

measurements in the water column are relatively 

low. Photograph 4 and Photograph 5 depict the 

difference in algae coverage in East Lick Creek 

downstream for the currently irrigated areas, compared with clear flow in West Lick Creek, where 

there are currently no effluent-irrigated fields in the watershed.  

As with any suburban development, there are other potential nutrient sources. The West Cypress Hills 

developer originally believed that the source of the nitrogen might be a commercial plant nursery, a 

horse barn, or storm runoff from Highway 71. Nitrate concentrations from stream locations 

downgradient from these sites, however, are lower than at sites below the effluent irrigation areas.  

 

Photograph 5. Algae in East Lick Creek 
Downstream from Pedernales Canyon Trail 

Photograph 4. West Lick Creek Downstream 
from Pedernales Canyon Trail 
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Figure 5. Nitrate Concentrations Above and Below West Cypress Hills TLAP Irrigation Fields 

Other possible sources are residential lawn fertilization and compost used to revegetate the construction 

site.  

Effluent Land Application in Other Areas 

The soils, climate, and geology of the Edwards Aquifer are unique. There is evidence from other 

locations, however, that corroborate groundwater degradation from the land application of effluent in 

similar systems. A study of well and spring water quality in the karstic Wakulla Spring in northern 

Florida found nitrate-nitrogen concentrations increased from about 0.2 to 1.1 milligrams per liter 

downstream from a 17 million gallon per day wastewater spray field farming operation on 313 acres. 

The largest contribution to the nitrogen load, 55%, was attributed to municipal wastewater. Nitrate 

isotope signatures (δ15N and δ18O) in groundwater match those of the effluent.  
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Boron and chloride concentrations were elevated. One pharmaceutical compound, carbamazepine (an 

anti-convulsant drug) was also detected in the groundwater. Spring-fed streams in Florida have 

experienced a proliferation of nuisance aquatic vegetation and algal growth.16  

TLAP Noncompliance with Regulation Requirements 

The following section discusses recommended improvements to current TLAP regulatory 

requirements. Before recommending regulatory improvements, however, it seems important to identify 

inadequate implementation of existing regulations.  

Required Soil Monitoring 

TCEQ regulations do not require stream, river, well, or spring monitoring downstream from effluent 

irrigation areas. 30 TAC §309.20 (b)(4) does, however, require pre-operational and annual soil testing 

of pH, total nitrogen, potassium, phosphorus, and conductivity. This requirement is included as part of 

each TLAP in Special Provision 10: “The permittee shall submit the results of the soil sample analyses 

to the TCEQ Regional Office and Water Quality Compliance Monitoring Team of the Enforcement 

Division during September of each year.”  

A search of TCEQ records, however, indicates reported soil monitoring results for only two of the 64 

TLAPs within the study area. Even for these limited reported data, only 2 out of the 18 include the 

required nitrogen measurements. Given indications of nutrient migration from the effluent irrigation 

fields resulting in significant water degradation, the failure by TCEQ to regulate and enforce what is 

clearly intended to be an early warning system on nutrient accumulation in the soil disposal zone is 

troubling. 

Failure to Properly Review TLAP Applications 

Numerous parties, including the City of Austin, Barton Springs Edwards Conservation District, the 

Lower Colorado River Authority, Hays County, and Save Our Springs Alliance are currently contesting 

a TLAP for Jeremiah Venture to treat and irrigate 330,000 gallons per day of wastewater effluent over 

                                                 

16 Katz, Brian, Dale Griffin, J. Hal Davis, “Groundwater quality impacts from the land application of treated municipal 
wastewater in a large karstic spring basin: chemical and microbiological indicators.” Science of the Total Environment, 407, 
2872-2886, 2009.  
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the recharge area of the Barton Springs Edwards Aquifer. There are currently no surface or subsurface 

TLAP systems permitted within the San Antonio or Barton Springs Edwards Aquifer recharge zones.  

Given the potential significance of this precedent-setting permit, and using the legal authority and 

resources of the contested hearing process, the City of Austin, Save Our Springs Alliance and Save 

Barton Creek Association undertook an in-depth review of the Jeremiah Venture TLAP application. 

The results of the review indicated that the TLAP application failed to represent the potential for 

significant degradation in the following ways: 

 Effluent irrigation was proposed for areas where the soils were determined to be unsuitable for 

effluent irrigation because they were too rocky, thin, and clayey, and/or had more than 50% 

bedrock outcrop. Other irrigation areas were determined to be unsuitable because they were on 

gradients approaching 15% and soil water holding capacities were less than 2 inches.17 

 The applicant’s assessment identified four sinkholes, no caves, four solution cavities, and 14 

closed non-karstic depressions. By comparison, a geologic assessment by the City of Austin,18 

conducted over eight days, identified nine cave features, 35 sinkholes, 27 karst depressions, 24 

non-karst closed depressions, 23 solution enlarged fractures, 39 solution cavities, and 3 swallow 

holes. The applicant’s assessment failed to characterize the potential for wastewater effluent 

migration through a sensitive karst region into the underlying Barton Springs Edwards Aquifer. 

 Irrigation field sizing is based on a water balance of effluent irrigation, rainfall, runoff, 

evapotranspiration, and deep percolation. This water balance is particularly sensitive to the 

evapotranspiration estimates. The applicant’s water balance was based on estimated 

evapotranspiration rates for dryer conditions west of the proposed Hays County location. The 

significance of this difference was that the applicant overestimated the volume of water that 

could be applied to the proposed irrigation area by 29%; and underestimated the required 

effluent storage volume by almost half.19 

                                                 

17 SOAH Docket No. 582-09-1617; TCEQ Docket No. 2008-1858-MWD. Application of Jeremiah Venture, L.P. for a New 
TLAP, Permit No. WQ0014785001, Direct Testimony of Dr. Lawrence (Larry) P. Wilding. July 31, 2009, pages 50-51.  
18 Hauwert, Nico, Preliminary Phase I Assessment of the Jeremiah Ventures Site, for the City of Austin, September 25, 
2009. 
19 Ross, Lauren, Engineering Analysis of Jeremiah Ventures L.P. Proposed Wastewater Irrigation Areas; Draft, December 
2009.  
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 As required by TCEQ regulations, the applicant provided a water balance for the wettest year of 

record: 2004. The wettest year of record does not, however, necessarily capture critical rainfall 

and evapotranspiration conditions. Weather conditions during 2007, a year with a lower rainfall 

total than 2004, are more restrictive in terms of both effluent irrigation area and storage volume. 

Nevertheless, the applicant was allowed to size these facilities based on a model using 2004 

data.  

The applicant proposed to provide wastewater service to 1450 residences. The number of residences 

that could be served using a water balance based on the appropriate evapotranspiration rates and 

providing buffers to the City of Austin-identified recharge features is 800. This significant financial 

incentive to the applicant to misrepresent actual site conditions can only be addressed by consistent and 

careful review by the authorizing agency, the Texas Commission on Environmental Quality.  

Recommendations 

Given the number of currently permitted TLAP systems, particularly in the Barton Springs Edwards 

Aquifer contributing zone, and existing evidence of degraded streams and springs, several changes to 

TLAP regulations are warranted. These changes include: 

 Given that karst features beneath irrigation areas cannot be completely identified, mapped or 

defined, spray effluent irrigation, as well as subsurface effluent irrigation, over recharge areas 

should be prohibited. 

 Consistent effluent standards to limit concentrations of total nitrogen and phosphorous should 

be established. Any limitation based upon ammonia nitrogen alone provides no additional 

protection. Advanced wastewater treatment methods can consistently reduce total phosphorous 

concentrations to near or below 0.01 milligrams per liter.20 Combined total nitrogen and total 

                                                 

20 EPA Region 10, Advanced Treatment to Achieve Low Concentration of Phosphorus, April 2007, 
http://yosemite.epa.gov/r10/water.nsf/Water+Quality+Standards/AWT-Phosphorus/$FILE/AWT+Report.pdf, September 
26, 2011. 
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phosphorous removal systems can achieve annual average concentrations less than 3 milligrams 

per liter and 0.1 milligrams per liter, respectively.21 

 Subsurface effluent application does not increase soil storage or treatment capacity. In fact, 

because the potential evapotranspiration from the surface of tree and plant leaves is lost, the 

effluent storage and treatment capacity for subsurface effluent application is actually less than 

for surface applications. Furthermore, subsurface application bypasses the surface soil barrier to 

chemical and microbial migration.22 Current rules should be changed to require the same 

effluent storage capacity for subsurface as for surface application systems.  

 The same engineering basis should be used to determine effluent application rates and storage 

volume requirements for both surface and subsurface systems. That basis should be a daily 

time-step water balance using historic rainfall rates and evapotranspiration rates from 

representative weather stations within 25 miles of the proposed facility. The water balance 

modeling period should be the period of record.  

 The leaching allowance in the current TLAP regulations is, essentially, an amount of effluent 

allowed to deep percolate into underlying aquifers. The leaching allowance should be 

eliminated.  

 TLAPs should require downgradient monitoring, including nitrate, boron, chloride 

concentrations, nitrogen and oxygen isotope signatures and measures of the occurrence of algae, 

to identify any wastewater effluent contamination of springs, streams, and wells.23  

 In addition to the current general prohibition, TLAPs should require soil monitoring to measure 

saturated or frozen conditions and prevent effluent application.  

 Existing regulations requiring regular soil monitoring should be expanded to include a process 

for identifying soil monitoring results that would trigger a re-examination of the permit terms to 

prevent wastewater effluent chemical migration to streams, springs, and wells.  

                                                 

21 Kang, Shin, Kevin Olmstead, Krista Takacs, James Collins, Municipal Nutrient Removal Technologies Reference 
Document, EPA 832-R-08-006, September 2008, http://water.epa.gov/scitech/wastetech/upload/mnrt-volume1.pdf, 
September 26, 2011. 
22 Katz, Brian, Dale Griffin, J. Hal Davis, “Groundwater quality impacts from the land application of treated municipal 
wastewater in a large karstic spring basin: chemical and microbiological indicators.” Science of the Total Environment, 407, 
page 2884, 2009. 
23 Katz, Brian, Dale Griffin, J. Hal Davis, “Groundwater quality impacts from the land application of treated municipal 
wastewater in a large karstic spring basin: chemical and microbiological indicators.” Science of the Total Environment, 407, 
2872-2886, 2009. 
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In the context of the thin soils, numerous springs, and delicately sensitive Texas Hill Country 

streams, rivers, and aquifers, any wastewater effluent system represents the threat of permanent and 

significant degradation. Only with soundly based and strictly enforced regulations can we balance 

provision of wastewater infrastructure to suburban residences with protection of the natural streams 

and springs that draw people to these areas.  
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Aquifer Permit Permittee River 
Segment

Flow 
(MGD)

Irrig 
Area 
(acres)

Appli‐
cation 
Rate (ac‐
ft/ac/yr)

Effluent 
Storage 
(days)

Treatment 
Method

BOD Grab 
(mg/L)

Daily 
Average 
BOD 
(mg/L)

Daily 
Average 
TSS 

(mg/L)

Daily 
Average
 NH3 
(mg/L)

Daily 
Average

 P 
(mg/L)

TLAP Permits in the San Antonio and Barton Springs Edwards Contributing Zones

Barton Springs

11319‐001 CITY OF AUSTIN, LOST 
CREEK

Barton Creek 0.52 308.42 1.89 43.36 activated 
sludge

35 10 15 ‐1 ‐1

12786‐001 BARTON CREEK WEST 
WSC

Barton Creek 0.13 53.30 2.65 162.15 activated 
sludge

35 10 15 ‐1 ‐1

13206‐001 TRAVIS COUNTY MUD 4 Barton Creek 0.72 298.70 2.70 75.13 activated 
sludge

30 5 5 2 ‐1

13238‐001 SENNA HILLS MUD & 
SENNA HILLS LTD

Barton Creek 0.16 70.30 2.50 112.08 activated 
sludge

30 5 5 2 ‐1

13594‐001 LOWER COLORADO 
RIVER AUTHORITY Lake 

Barton Creek 1.00 350.00 3.20 32.59 activated 
sludge

35 5 5 2 ‐1

13748‐001 DRIPPING SPRINGS ISD Onion Creek 0.02 3.44 4.88 0.00 septic tank 100 ‐1 ‐1 ‐1 ‐1

13748‐002 Dripping Springs ISD Onion Creek 0.03 3.83 7.31 0.00 activated 
sludge

65 ‐1 ‐1 ‐1 ‐1

13860‐001 GRANITE STONEBRIDGE 
HEALTH CENTER LLC

Onion Creek 0.01 1.59 7.03 0.00 septic tank 100 30 30 ‐1 ‐1

14077‐001 PRENTISS PROPERTIES 
ACQUISITION LP

Barton Creek 0.00 0.00 70.45 Cycle‐let 30 5 ‐1 ‐1 ‐1

14146‐001 DRIPPING SPRINGS 
APARTMENTS LP

Onion Creek 0.01 3.57 4.39 58.19 activated 
sludge

65 20 20 ‐1 ‐1

14208‐001 HAYS COUNTY 
DEVELOPMENT DIST NO 1

Onion Creek 0.30 120.00 2.80 72.31 activated 
sludge

30 5 5 ‐1 ‐1

14235‐001 DRIFTWOOD EQUITIES 
LTD Salt Lick

Onion Creek 0.01 2.30 4.87 2.53 activated 
sludge

35 10 15 ‐1 ‐1

14293‐001 HAYS COUNTY WCID 1 
Beltera

Onion Creek 0.15 35.00 4.80 2.20 not 
specified

65 20 20 ‐1 ‐1
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Area 
(acres)

Appli‐
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TLAP Permits in the San Antonio and Barton Springs Edwards Contributing Zones

Barton Springs

14309‐001 HAYS COUNTY 
MUNICIPAL UTILITY 

Barton Creek 0.15 34.44 4.88 2.22 single stage 
nitrification

65 20 20 ‐1 ‐1

14358‐001 HAYS COUNTY MUD 5 
Highpointe

Onion Creek 0.30 68.87 4.88 2.22 activated 
sludge

65 20 20 ‐1 ‐1

14430‐001 TRAVIS COUNTY MUD 
NO 4

Barton Creek 0.60 220.00 3.06 76.03 single stage 
nitrification

30 5 5 2 ‐1

14435‐001 STONEWALL RIDGE 
UTILITIES LLC

Barton Creek 0.01 1.15 4.87 0.00 activated 
sludge

65 20 20 ‐1 ‐1

14480‐001 DRIFTWOOD UTILITY 
COMPANY LLC Reunion 

Onion Creek 0.05 11.50 4.87 3.98 activated 
sludge

65 20 20 ‐1 ‐1

14480‐002 DRIFTWOOD UTILITY 
COMPANY LLC Reunion 

Onion Creek 0.10 22.10 4.88 4.88 activated 
sludge

65 20 20 ‐1 ‐1

14488‐001 CITY OF DRIPPING 
SPRINGS South Regional 

Onion Creek 0.16 37.43 4.86 2.05 activated 
sludge

65 20 20 ‐1 ‐1

14488‐002 CITY OF DRIPPING 
SPRINGS Scenic Greens 

Onion Creek 0.25 57.39 4.88 3.00 activated 
sludge

65 20 20 ‐1 ‐1

14587‐001 Austin Highway 290 
(Headwaters 

Barton Creek 0.33 76.00 4.79 7.00 activated 
sludge

30 5 5 2 1

14629‐001 SWEETWATER  AND LAZY 
NINE MUD

Barton Creek 0.49 199.50 2.75 60.05 activated 
sludge

35 10 15 ‐1 ‐1

14664‐001 ROCKY CREEK 
WASTEWATER UTILITY LP

Barton Creek 0.13 50.00 2.81 61.67 activated 
sludge

30 5 5 2 ‐1

14824‐001 FORESTAR  Arrowhead 
Ranch

Onion Creek 0.13 29.00 4.83 3.00 activated 
sludge

35 10 15 ‐1 ‐1

14866‐001 BELLA VISTA DRIPPING, 
LP

Barton Creek 0.02 5.28 4.88 3.00 activated 
sludge

35 10 10 ‐1 ‐1

San Antonio Edwards

Page 2 of 5
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San Antonio Edwards

04237‐000 EQUITECH BIO INC Guadalupe 
above 

0.00 0.16 3.57 0.00 not 
specified

‐1 ‐1 ‐1 ‐1 ‐1

11291‐001 FLYING L PUD Medina 
River above 

0.11 178.00 0.71 0.00 activated 
sludge

65 20 20 ‐1 ‐1

11683‐001 ALTO FRIO BAPTIST 
ENCAMPMENT

Upper Frio 
River

0.02 2.00 11.20 0.00 aerated 
lagoon

100 ‐1 ‐1 ‐1 ‐1

11867‐001 City of Fair Oaks Ranch Upper 
Cibolo Creek

0.50 280.00 2.00 103.11 activated 
sludge

‐1 ‐1 ‐1 ‐1 ‐1

11976‐001 Texas Lehigh Cement 
Company LP

Plum Creek 0.00 3.00 1.01 0.00 activated 
sludge

100 30 ‐1 ‐1 ‐1

12014‐001 TEXAS PARKS & WILDLIFE 
DEPT Guadalupe River 

Guadalupe 
above 

0.02 6.10 2.94 28.51 activated 
sludge

100 ‐1 ‐1 ‐1 ‐1

12080‐001 US DEPT OF THE ARMY 
Camp Bullis Miltary 

Salado Creek 0.69 189.75 4.07 65.64 activated 
sludge

65 20 ‐1 ‐1 ‐1

12334‐001 CITY OF CAMP WOOD Nueces River 
above 

0.10 14.00 8.08 19.03 facultative 
lagoon

100 ‐1 ‐1 ‐1 ‐1

12404‐001 Kendall City UC Upper 
Cibolo Creek

0.15 40.00 4.20 173.79 activated 
sludge

65 20 20 ‐1 ‐1

13321‐001 VILLAGE OF WIMBERLEY 
& GBRA

Upper 
Blanco River

0.05 19.00 2.95 142.07 activated 
sludge

35 ‐1 ‐1 ‐1 ‐1

13449‐001 CAMP RECOVERY 
CENTERS LP

Guadalupe 
above 

0.02 4.00 4.76 12.27 activated 
sludge

65 ‐1 ‐1 ‐1 ‐1

13449‐001 CAMP RECOVERY 
CENTERS LP

Guadalupe 
above 

0.02 0.34 55.30 12.27 activated 
sludge

65 ‐1 ‐1 ‐1 ‐1

13755‐001 RIVER INN ASSN OF UNIT 
OWNERS INC

S. Fork 
Guadalupe

0.01 0.92 8.30 0.00 activated 
sludge

65 20 ‐1 ‐1 ‐1
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TLAP Permits in the San Antonio and Barton Springs Edwards Contributing Zones

San Antonio Edwards

13783‐001 BANDERA ISD Hill 
Country Elementary

Medina 
River 

0.01 1.10 12.20 0.08 activated 
sludge

65 20 ‐1 ‐1 ‐1

13812‐002 COMAL ISD Arlon Seay 
Intermediate School

Upper 
Cibolo Creek

0.01 1.65 4.62 0.00 septic tank 100 ‐1 ‐1 ‐1 ‐1

13812‐003 COMAL ISD Spring 
Branch Middle School

Upper 
Cibolo Creek

0.01 2.98 4.88 0.00 activated 
sludge

65 20 20 ‐1 ‐1

13812‐004 COMAL ISD Smithson 
Valley Middle School

Guadalupe 
above 

0.01 2.98 4.88 0.00 activated 
sludge

65 20 20 ‐1 ‐1

13989‐001 AQUA UTILITIES INC Cypress 
Creek

0.38 175.00 2.40 83.40 activated 
sludge

65 20 20 ‐1 ‐1

14157‐001 BOY SCOUTS OF 
AMERICA ALAMO AREA 

N. Fork 
Guadalupe 

0.00 4.30 0.98 17.38 activated 
sludge

65 20 20 ‐1 ‐1

14167‐001 MONARCH UTILITIES 1 LP Medina Lake 0.03 10.00 2.80 91.89 activated 
sludge

‐1 ‐1 ‐1 ‐1 ‐1

14280‐001 THOUSAND TRAILS INC Medina Lake 0.02 2.18 9.76 0.00 activated 
sludge

35 10 15 ‐1 ‐1

14295‐001 COMAL ISD Smithson 
Valley High School

Upper 
Cibolo Creek

0.03 6.20 4.88 0.00 septic tank 65 20 20 ‐1 ‐1

14385‐001 GUADALUPE BLANCO 
RIVER AUTHORITY 

Guadalupe 
River above 

0.19 102.00 2.11 0.00 membrane 
bioreactor

30 5 5 2 ‐1

14485‐001 BRUCE ROBERT HAROLD 
Boerne Stage Field

Lower Leon 
Creek

0.00 0.54 3.11 52.14 aerobic 
treatment

100 ‐1 ‐1 ‐1 ‐1

14533‐001 COMAL ISD Canyon Lake 
High School

Upper 
Blanco River

0.04 9.20 4.87 3.00 aeration 
basin

65 20 20 ‐1 ‐1

14541‐001 CHERRY SPRINGS 
INVESTMENT INC La 

N. Fork 
Guadalupe 

0.02 4.48 4.88 3.08 activated 
sludge

100 ‐1 ‐1 ‐1 ‐1
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San Antonio Edwards

14603‐001 PRESBYTERIAN MO 
RANCH ASSEMBLY

N. Fork 
Guadalupe 

0.05 15.00 3.73 0.00 activated 
sludge

30 5 10 ‐1 ‐1

14615‐001 RANCHO DEL LAGO INC 
Rockin' J Ranch

Upper 
Blanco River

0.15 37.80 4.45 112.00 activated 
sludge

30 5 5 3 3

14637‐001 RIVER CROSSING 
CARRIAGE HOUSES LTD

Guadalupe 
River above 

0.02 225.60 0.08 308.08 activated 
sludge

65 20 20 ‐1 ‐1

14670‐001 TIMBERWOOD 
DEVELOPMENT CO LP

Salado Creek 0.02 0.00 3.00 septic tank 65 ‐1 ‐1 ‐1 ‐1

14760‐001 HILL COUNTRY UTILITIES 
LLC

Medina 
River above 

0.03 8.00 4.20 58.65 activated 
sludge

35 10 15 ‐1 ‐1

14806‐001 Whitewater Land, Heiser 
Hollow Water 

Guadalupe 
below 

0.20 46.00 4.87 0.00 septic and 
textile filter

65 20 20 ‐1 ‐1

14839‐001 BANDERA COUNTY Jail 
and Justice Center

Medina 
River above 

0.01 2.63 4.88 3.00 disk 
filtration

100 ‐1 ‐1 ‐1 ‐1

14959‐001 Two Seventy Seven, 
GBRA, Park Village 

Upper 
Cibolo Creek

0.20 49.24 4.44 3.00 membrane 
bioreactor

65 5 5 2 1

14975‐001 DH/JB Partnership, 
Johnson Ranch

Upper 
Cibolo Creek

0.08 17.22 4.88 0.00 activated 
sludge

65 20 20 ‐1 ‐1
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Appendix B. TLAPs for which No Permits Were Located 

The following permits were identified on a TCEQ-supplied Geographical Information System shape 

file. No corresponding permits were located, however, in TCEQ Central Records. 

Permit 
Number PERMITTEE STATUS Aquifer 
11962-001 TEXAS PARKS & WILDLIFE DEPT Current San Antonio Edwards 
14131-001 BEXAR METROPOLITAN WD Current San Antonio Edwards 
14333-001 STEVENS, HOMER THRALL Current San Antonio Edwards 
14397-001 ANDERSON RAY Current San Antonio Edwards 
14733-001 DH JB PARTNERSHIP LTD Current San Antonio Edwards 
14741-001 BULVERDE/46 PARTNERS LTD Current San Antonio Edwards 

 


