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I. INTRODUCTION

Hays County Water Control & Improvement District No. 1 (WCID) has applied to the Texas
Commission on Environmental Quality (TCEQ or Commission) for an amendment to Texas
Pollutant Discharge Elimination System (TPDES) Permit No. WQ0014293001 (Permit). WCID
seeks authority to discharge treated wastewater effluent into Bear Creek, a tributary of Onion Creek
in the contributing zone of the Edwards Aquifer, from a waste treatment facility that serves the
Belterra Subdivision and is located approximately 1,100 feet west of County Road 163 (Nutty Brown
Road) and approximately 1.16 miles south of the intersection of County Road 163 and U.S. Highway
290 in Hays County, Texas. The proposed permit would authorize a discharge of 500,000 gallons
per day (gpd) of treated effluent into the headwaters of Bear Creek south of U.S. 290W, 8 miles

upstream from the boundary of the recharge zone of the Edwards Aquifer.

The Administrative Law Judges (ALJs) recommend that the Commission issue a revised

permit with additional conditions as set forth herein.
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II. PROCEDURAL HISTORY

WCID’s application was filed on December 13, 2005. The ED recommended issuance of the
permit and published the requisite notices. On August 30, 2007, WCID requested that the matter be
directly referred to the State Office of Administrative Hearings (SOAH) for a contested case hearing.

On September 18, 2007, the Commission referred the case for a contested case hearing.

At the preliminary hearing conducted on November 27, 2007, the following protestants were

named as parties to the contested case and were subsequently aligned into four groups:

o Group A - City of Austin (Austin), Lower Colorado River Authority (LCRA),
and Barton Springs/Edwards Aquifer Conservation District (BSEACD);

o Group B - Hays County (County), City of Dripping Springs (CDS), and Hays
Trinity Groundwater Conservation District (HTGCD);

o Group C - Joel and Kim Stearns, Alston and Barbara Boyd, Owen Kinney
and Darryl Howard, Robert O’Boyle and Barbara Stroud, The Davis Family
Properties, Ltd., Charles O’Dell, Robert D. Hejl, Radiance Water Supply
Corp., Sam Cobb, Tara Weaver, Charles Jones, and Gregg Brown;
(Subsequently, the Davis Family Properties, Ltd., was removed from Group C
and placed in its own separate group.)

. Group D - Bear Creek Property Owners Association (BCPOA), Hays
Community Action Network (HCAN), and Save Our Springs Alliance (SOS).

Within a week of the hearing on the merits the following Protestants entered into a Partial
Settlement Agreement with WCID and withdrew as parties to the contested case: LCRA, BSEACD,
CDS, HTGCD, and Davis Family Properties, Ltd. In addition, during the course of the oral hearing,
the following Protestants also withdrew as parties to the contested case: Charles Jones, Owen
Kinney and Darryl Howard. The remaining protesting parties were: Austin; County; Group C
Protestants Joel and Kim Stearns, Alston and Barbara Boyd, Robert O’Boyle and Barbara Stroud,
Charles O’Dell, Robert D. Hejl, Radiance Water Supply Corp., Sam Cobb, Tara Weaver, and Gregg
Brown; and Group D Protestants BCPOA, HCAN, and SOS. (The remaining members of Groups C
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and D are referenced collectively in the PFD as “Landowners” and their exhibits are designated

GCLO.”)

The hearing on the merits was conducted in Austin, Texas, on July 14 - 18, 2008, by ALJs
Roy G. Scudday and Cassandra J. Church. The record closed on September 22, 2008, upon filing of

a transcript and the parties’ briefs.

WCID was represented by Ray Chester and Jessica Palvino, attorneys. Protestant Group A
was represented by Patricia Link, attorney. Protestant Group B was represented by David Frederick,
attorney. Protestant Group C was represented by Stuart Henry, attorney. Protestant Group D was
represented by Robert O’Boyle, attorney. The Office of Public Interest Counsel (OPIC) was
represented by Christina Mann, attorney. The Executive Director of Texas Commission on

Environmental Quality (ED) was represented by Kathy Humphreys and Dede Sigman, attorneys.
III. APPLICABLE LAW

WCID’s application is governed by TEX. WATER CODE ANN. ch. 26, and rules adopted
thereunder, specifically those found at 30 TEX. ADMIN. CoDE (TAC) chs. 213, 305, 307, 309, and

311. Those statutes and rules directly applicable to the disputed issues are discussed below.
A. Statutes and Rules

No person or entity may discharge sewage, municipal waste, recreational waste,
agricultural waste, or industrial waste into or adjacent to any water in the state without authorization
from the TCEQ.! The TCEQ may refuse to issue a permit for the discharge of pollutants of waste
into or adjacent to any water in the state when the TCEQ finds that issuance of the permit would

violate the provisions of any state or federal law or rule or regulation promulgated thereunder, or

! TEX. WATER CODE (CODE) § 26.121(A)(1).
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TCEQ finds that issuance of the permit would interfere with the purpose of the statute.” The TCEQ
shall prescribe conditions in the permit including its duration, the location of the point of discharge
of the waste, the maximum quantity of waste that may be discharged under the permit at any time
and from time to time, the character and quality of waste that may be discharged under the permit,

and any monitoring and reporting requirements prescribed by the TCEQ for the permittee.’

The rule at 30 TAC § 307.4 sets forth the general criteria for waste discharges, including
aesthetic parameters, toxic substances, nutrients, aquatic life uses and dissolved oxygen (DO),
aquatic life uses and habitat, aquatic recreation, and antidegradation. The rule further provides that
the general criteria do not apply to those instances in which surface water, as a result of natural

phenomena, exhibit characteristics beyond the limits established by the rule.

In addition, Section 307.4 provides that nothing in the rule shall be construed or otherwise
utilized to supersede the requirements of 30 TAC § 307.5, which sets forth the antidegradation policy
ofthe TCEQ. That policy applies to actions regulated under state and federal authority which would
increase pollution of the waters of the state. Section 307.5(b)(1)(2) provides as follows:

No activities subject to regulatory action which would cause degradation of waters
which exceed fishable/swimmable quality will be allowed unless it can be shown to
the commission's satisfaction that the lowering of water quality is necessary for
important economic or social development. Degradation is defined as a lowering of
water quality by more than a de minimis extent, but not to the extent that an existing
use is impaired. Water quality sufficient to protect existing uses will be maintained.
Fishable/swimmable waters are defined as waters which have quality sufficient to
support propagation of indigenous fish, shellfish, and wildlife and recreation in and
on the water.

2 CODE § 26.027(a).

> CODE § 26.029(a).
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The rule at 30 TAC § 311.43 sets forth the effluent standards for discharges of treated sewage
effluent into the waters of the state in the tributaries of Segment 1427, Onion Creek. Those
standards include, as a minimum, 5 mg/L of biochemical oxygen demand (BOD), based on a 30-day
average; 5 milligrams per liter (mg/L) of total suspended solids (TSS), based on a 30-day average; 2
mg/L of ammonia nitrogen, based on a 30 - day average; and 1 mg/L of phosphorus, based on a 30-
day average (5/5/2/1). The rule at 30 TAC § 311.44(b) provides that chlorination disinfection
systems shall be operated so that a minimum chlorine residual of 1.0 mg/LL and a maximum chlorine
residual of 4.0 mg/L, measured on an instantaneous grab sample, are met for all discharges into

Segment 1427 of the Colorado River Basin, Onion Creek, and its tributaries.

The Rule at 30 TAC § 282.21 provides that the ED shall provide a draft permit, technical
summary, and compliance history to be considered in determining whether to grant or deny an
application to discharge treated wastewater into or adjacent to the waters of the State. The draft

permit is subject to change during the course of the proceedings on the application.
B. Burden of Proof

The applicant for the permit, in this case WCID, has the burden to prove that the proposed
discharge permit will comply with the applicable statutes and rules regarding wastewater discharges

into or adjacent to the waters of the State, 30 TAC § 80.17(a).

IV. WCID HISTORY AND PROPOSED PERMIT TERMS

A. Existing Permit

On November 30, 2004, the TCEQ issued Permit No. WQ0014293001 to authorize WCID to
dispose of treated domestic wastewater effluent at a daily average flow not to exceed 0.150 million
gallons per day (MGD) via subsurface drip irrigation on non-public access land of 35 acres. No

discharge of pollutants was authorized by the permit.
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B. Application

On December 13,2005, WCID filed an application to expand the sewage treatment plant and
authorize a discharge of 0.800 MGD of treated effluent. WCID subsequently amended the
application to decrease the proposed discharge to 0.500 MGD.

WCID plans to expand its treatment system in three phases. WCID is currently operating in
Phase I, using an activated sludge process plan, and the effluent limitations will remain the same.
The Interim II Phase adds additional sewerage treatment steps and an effluent storage tank. WCID’s
effluent limitation and monitoring requirements are likewise phased in as the plant is expanded.
Those limitations are discussed below in the analysis of potential effects of the discharge, but in
general are more stringent than those in other permits issued in Texas. Julian Centeno, Jr., the ED’s
permit engineer, stated that the total phosphorus limit of 0.15 mg/L, based on a 30-day average, is the
most stringent total phosphorus limit that he has seen, and that the next lowest level he had seen was

1 mg/L.*

In issuing his revised Draft Permit, the ED identified that effluent will enter a priority
watershed of critical concern, Segment No. 1427 in Hays County. Segment No. 1427 is currently
listed on the State’s inventory of impaired and threatened waters, i.e., the Clean Water Act Section
303(d) list, specifically for the depressed DO concentrations from the end of Segment 1427 to U.S.
Hwy. 183. The watershed of Segment 1427 is also home to the Barton Springs Salamander. The ED
concluded that DO will reach background levels prior to the confluence of Bear Creek with Onion
Creek; therefore, WCID’s discharge is not expected to contribute to the DO impairment in Onion
Creek.’ The issues regarding potential impacts on the Barton Springs Salamander are discussed

below.

* ED Ex. 1, pp. 14 - 16; Ex. 6 (ED’s Statement of Basis/Technical Summary, June 8, 2007).

> ED Ex. 6, p. 2. (The ED also concluded that CBOD; and NH;-N will reach background concentrations before
the confluence of Bear Creek with Onion Creek.)
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The revised Draft Permit contains an expiration date of September 1,2011.° The duration of
each of the three phases of development is not specified in the revised Draft Permit, but are
conditioned on the completion of the construction of the additional treatment facilities specified for

the next phase.

The source of effluent is domestic water use; WCID’s plant is not expected to receive
significant industrial wastewater. WCID’s average daily flow between December 2003 and

November 2005 was 27,538 gallons per day (gpd).’

WCID’s compliance history was rated as average due to one written Notice of Violation for
the facility. Mr. Centeno stated that “average” means that the facility generally complies with

. . 8
environmental regulations.

C. Application Review Procedures Leading to Draft Permit

As the first step of the application review process, TCEQ staff performed a water quality
analysis of the receiving stream to determine whether the proposed discharge will allow the
maintenance of existing water uses and quality and, in the case of waters that exceed
fishable/swimmable quality, whether the proposed discharge will cause more than a de miminis

lowering of the water quality, i.e., a degradation of the water quality of the receiving waters.

In performing an antidegradation review, TCEQ uses numerical criteria that have been set for
measurable parameters such as DO or pH. Because Texas has not established numerical criteria for
nutrients such as phosphorus and nitrogen, those substances are evaluated using a narrative criteria.

The narrative criteria in the rule at 30 TAC § 307.4(e) provide that nutrients from permitted

¢ Pursuant to the plan for common expiration dates for permits within a basin in 30 TAC § 305.71.
" ED Ex. 1, p. 23.
® ED Exs. 1, pp. 12 and 13, and 7.
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discharges “shall not cause excessive growth of aquatic vegetation which impairs an existing,

attainable, or designated use.”

An antidegredation analysis of the impact of the proposed discharge on the receiving stream
involves two separate analyses, a Tier 1 review for waters the quality of which do not exceed levels
necessary to support propagation of fish, shellfish, wildlife, and recreation in and on the water
(fishable/swimmable quality), and a Tier 2 review for waters the quality of which do exceed
fishable/swimmable quality. Under a Tier 1 review, the TCEQ must determine that existing uses and
water quality sufficient to protect those uses will be maintained. Under a Tier 2 review, the TCEQ
must determine that a proposed discharge will not lower the water quality by more than a de minimis
extent but not to the extent that an existing use is impaired. If it is determined that the proposed
discharge will cause such a degradation of the receiving waters, i.e., a lowering of the water quality
by more than a de minimis amount, the discharge will only be allowed if it can be shown that the
lowering of water quality is necessary for important economic or social development.® No criteria
for balancing economic or social development factors against lowering of water quality are set out in

30 TAC § 307.5(b).

Once it determines that no degradation will occur, TCEQ staff models the receiving stream to
determine what effluent limits must be in the permit to maintain the DO criteria. Those effluent
levels, as well as any levels recommended as the result of the water quality analysis, are then
incorporated into the draft permit. In some permit reviews, as was the case regarding this permit,

TCEQ staff will also evaluate the potential impact of the proposed discharge on groundwater.

After performing the review steps above in this case, the ED determined that he should
impose additional conditions for control of the effluent and issued a Draft Permit. The ED tightened
the effluent limitations for total phosphorus from 1 mg/L to 0.15 mg/L. The ED also concluded that,
with the changes incorporated into the Draft Permit, the proposed discharge would not degrade the

? 30 TAC § 307(b).
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water of Bear Creek, any surface waters into which Bear Creek flows, or groundwater recharged
from Bear Creek. The ED also determined that the proposed treatment plant would meet all limits in

the Water Code for other elements, such as TSS and BOD.

The ED proceeded to issue a Draft Permit. During the course of the contested case
proceeding, the ED added four conditions to the Draft Permit. The revised Draft Permit includes the

following provisions:

Interim II Effluent Limitations and Monitoring Requirements

0.250 MGD daily average flow

5 mg/L BOD

5 mg/L TSS

2 mg/L Ammonia Nitrogen

0.15 mg/L Total Phosphorus daily average calculated as a median

value and based on a long-term average of 0.10 mg/L.

o Chlorine residual of at least 1.0 mg/L after a detention time of at least
20 minutes (based on peak flow)

o Minimum dissolved oxygen of 5.0 mg/L

Final Effluent Limitations and Monitoring Requirements

0.500 MGD daily average flow

5 mg/L BOD

5 mg/L TSS

2 mg/L. Ammonia Nitrogen

0.15 mg/LL Total Phosphorus daily average calculated as a median

value and based on a long-term average of 0.10 mg/L.

o Chlorine residual of at least 1.0 mg/L after a detention time of at least
20 minutes (based on peak flow) '

o Minimum dissolved oxygen of 5.0 mg/L

Subsequent to the entering into of the Partial Settlement Agreement, the ED further revised

the Draft Permit to add additional effluent characteristics and operating standards as follows:
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o 6 mg/L Total Nitrogen

. 126 mg/L E.coli Bacteria colonies per 100 ml

. Use of an Ultraviolet Light (UV) system for disinfection purposes
rather than chlorination.

. The wastewater treatment plant shall be operated by an operator
holding a “Class A” wastewater operator license.

D. Additional Terms of Partial Settlement Agreement

The Partial Settlement Agreement included, among other terms, numerous changes to
WCID’s treatment and discharge, the design of the treatment facility, and other operating conditions.
In all cases, the agreed-to terms were more stringent than the conditions in the revised Draft Permit.
Although not added as conditions to the revised Draft Permit, WCID agreed in the Partial Settlement

Agreement to the following provisions regarding the wastewater treatment facility:

1. All wastewater in the Interim II and Final Phase will be treated using
membrane bioreactor technology with denitrification.

2. WCID will continue to dispose of 0.150 MGD of treated effluent via
- subsurface drip irrigation.

3. WCID shall apply for Chapter 210 Beneficial Reuse Authorization to treat at
least 201 acres of irrigable land at a rate required for applying no more that
0.350 MGD of effluent, with soil moisture monitors in order to determine
when irrigation areas are unsuitable for effluent irrigation.

4. WCID will build and maintain a lined effluent storage pond with a capacity
of at least 5,250,000 gallons, exclusive of required freeboard.

5. WCID agrees to discharge no more than 0.350 MGD, and then only when the
land to be surface irrigated is frozen or saturated and the effluent pond is full,
or when Bear Creek is flowing at a rate of 14 cubic feet per second (cfs)
measured at the USGS gauge on Bear Creek.

6. WCID will conduct in-stream monitoring on a monthly basis for at least one
year prior to the commencement of the first discharge for determining
background conditions.
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7. WCID will conduct post-discharge in-stream monitoring during the first 18
months after the first discharge.

8. If, as a result of the in-stream monitoring it is determined that significant
differences in the water quality of Bear Creek are caused by WCID’s
discharge, WCID shall commence construction of at least 1,750,000 gallons
of additional effluent storage capacity and employ other measures to decrease
the volume of effluent to be discharged.

9. WCID shall equip all lift stations receiving untreated effluent with automatic-
on standby generator power.

10.  WCID shall utilize an overflow pond or equivalent holding device to handle
any untreated or partially treated effluent.

11.  WCID shall conduct weekly sampling for Total Nitrogen and turbidity in the
effluent to determine the effectiveness and performance of the membrane
bioreactor wastewater treatment plant.

E. Receiving Waters

The proposed Draft Permit authorizes a discharge into Bear Creek in the contributing zone of
the Edwards Aquifer, thence to Onion Creek in Segment 1427. Bear Creek is an unclassified
receiving water that is intermittent with perennial pools. In the upper portion (or reach) of Bear
Creek that extends from the proposed discharge point to Aspen Drive (approximately 0.94 km) there
exists a Dry Pond and Pond 6B, the latter of which is used as a stormwater retention pond by WCID.
The portion of Bear Creek downstream of Aspen Drive until it reaches the recharge zone of the
Edwards aquifer (approximately 8 miles downstream from the discharge point) is spring-fed with

small flows and contains several ponds, the first of which is Davis Pond.
V. ENVIRONMENTAL IMPACTS
As aresult of the revisions to the Draft Permit and the provisions of the Partial Settlement

Agreement, the ALJs considered the environmental impacts of discharges under both the revised

Draft Permit and the Partial Settlement Agreement. The ALJs recognize, and stated to the parties,
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that the Partial Settlement Agreement is not currently before the Commission as an alternative or
amended proposal. However, as the parties’ experts compared the impacts on Bear Creek under both

scenarios, the ALJs concluded the evidence should be summarized and evaluated.

The evaluation of the impacts on Bear Creek of a discharge pursuant to the terms of the .
Partial Settlement Agreement necessarily included a consideration of the proposed change of the
operation of the wastewater treatment plant from a continuous discharge to an intermittent discharge.
The ALJs determined that such a consideration is authorized under the Notice of Hearing, which
specifically refers to the permit application, the ED’s preliminary decision, and the draft permit, and
states they are available for viewing and copying. The application includes a discussion of the use of
treated effluent to irrigate open space/greenbelt areas, commercial landscape areas, and right-of-ways
within the Belterra Subdivision, as well as for make-up water for one wet pond used for stormwater

quality purposes (Pond 6A).

A. Whether the Effluent Discharge Would Cause Degradation of Bear Creek by More
Than a De Minimis Extent

1. Antidegradation Analysis

As pointed out by all the parties, neither the Water Code nor the rules‘ of TCEQ define the
term de minimis. The TCEQ’s Procedures to Implement the Texas Surface Water Quality Standards
(Manual) states that in order to assess the potential for degradation one must compare the proposed
discharge to the baseline water quality conditions of the receiving waters. 1 However, the Manual
does not indicate what level of degradation would be considered to be de minimis. It merely states
that the increased loading of nutrients is usually not considered to constitute degradation “if it can be

reasonably demonstrated that detrimental increases to the growth of algae or aquatic vegetation will

" ED Ex. 10, p. 31.
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» 11 According to TCEQ staff aquatic scientist Lily Lytle Murphy, the term is interpreted by

2 12

not occur.

TCEQ staff as meaning “a less than noticeable decrease in water quality.

Several Protestants urged the TCEQ to adopt language in the U.S. 6™ Circuit Court of
Appeals decision in Kentucky Waterways v. Johnson, 2008 U.S. App., LEXIS 18802 to interpret the

term de minimis in the water quality context. The opinion states the following at page 12:

The EPA has previously indicated that the central purpose of the federal Tier II
antidegradation regulations is to protect a water body’s assimilative capacity, . . . a
measurement of the amount by which its quality exceeds levels necessary to support
fish, wildlife, and recreation. The Tier Il review process ensures that this assimilative
capacity is maintained so as to avoid further degradation of the high quality of Tier II
waters. Thus, any exception to Tier II review cannot be deemed de minimis if they
permit new discharges which significantly decrease a Tier II water body’s
assimilative capacity. . . . The EPA’s prior guidance statements indicate that more
than a ten percent reduction in assimilative capacity would be significant, and thus
would not be de minimis.

The ALIJs decline to adopt this definition as binding the TCEQ, but, given the absence of
any case authority in Texas defining 30 TAC § 307.5, the ALJs used the definition of de minimis

found in Kentucky Waterways as an aid in analyzing the evidence.

Some basic discussion of the effects of adding nutrients to streams such a Bear Creek is
helpful. The following summarizes the aquatic science information gleaned from the many experts’

testimony and supporting literature.

Nutrient loadings affect algal growth in receiving streams. Streams that are classified as
oligotrophic are nutrient limited with corresponding low populations of aquatic plants. Mesotrophic

waters are the transition zones between oligotrophic and eutrophic waters, in which waters nuisance

" Ibid, p. 33.

2 ED Ex. 8, p. 14, lines 13 - 15.
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plant growth may occur, but usually at a lower frequency and in more limited locations than for
waters in the eutrophic range. Eutrophic waters are nutrient enriched, resulting in dense populations
of aquatic plants that are considered nuisance by most persons and that will have an adverse affect on
aquatic life and recreational uses. The boundary between oligotrophic and mesotrophic states is
0.025 mg/L for total phosphorus and 0.70 mg/L for total nitrogen. The boundary between
mesotrophic and eutrophic states is 0.075 mg/L for total phosphorus and 1.50 mg/L for total

nitrogen."

An increased concentration of a limiting nutrient will increase the growth of algae, causing
the eutrophication of the receiving water. Excessive algae will impair existing, attainable, or
designated uses by driving down the DO, which could result in a change in the fish and
macroinvertebrate community and affect the clarity of the stream, thereby altering the aesthetic

appeal of the stream. **

Most of the testifying experts agreed that Bear Creek is oligotrophic, or at least on the border
between oligotrophic and mesotrophic. (Ms. Murphy did not clarify why she agreed that the stream
was oligotrophic when she utilized a background phosphorus concentration level of .03 mg/L, which
is within the mesotrophic range.) Both WCID and the ED asserted that the proposed discharge
would not change the algal growth characteristics of Bear Creek by more than a de minimis amount,

while OPIC and the Protestants argued that it would.

Clearly, whether the background total phosphorus concentration level of Bear Creek is
assumed to be 0.03 mg/L or 0.015 mg/L makes a big difference when determining the level of
degradation to the creek that the proposed discharge would cause. This is because the assimilative
capacity of the creek is based on the difference between the baseline concentration and the trophic

boundary, the point at which a change in the system would generate readily observable increases in

B LOEx. 1, p. 13, line 23 - p. 14, line 21.

¥ COA Ex. 20, p. 9, line 21 - p. 10, line 7.
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algae. And, following the Kentucky Waterways opinion, more than a ten percent reduction in

assimilative capacity would be more than de minimis.

2. Effects of Discharge Under the Revised Draft Permit

In her review of the permit application, Ms. Murphy determined the level of aquatic life in
the upper and lower portions of Bear Creek. The upper portion, above Aspen Drive, is an
unclassified receiving water that is intermittent with perennial pools and has the presumption of a
limited aquatic life as is typically assigned to such unclassified bodies of water. The minimum DO
criteria for such streams is 3.0 mg/L. The lower portion, below Aspen Drive to the Edwards
Recharge Zone, is spring-fed with flows below 1.1 cfs, contains several ponds (man-made
impoundments or ponds), and has the presumption of high aquatic life. The minimum DO criteria

for this part of the stream is 5.0 mg/L.

Ms. Murphy then performed the antidegradation review using both the numerical and
narrative criteria. She based her review on a 0.1 mg/L daily average of total phosphorus in the
effluent with an average daily flow of 0.500 MGD based on the revised Draft Permit and a
background phosphorus concentration level in the receiving waters of 0.03 mg/L."* This background
phosphorus level was based on a 1986 analysis of water quality and use attainability made by Jack R.
Davis. ' Ms. Murphy performed a Tier 1 review of the upper portion of the stream and formed the
opinion that the existing water quality uses in that portion of the stream would not be impaired by the
discharge. She performed a Tier 2 review of the lower portion of the stream and determined that
there would be no significant degradation of the high aquatic life uses of that portion of the stream or
of its on-channel improvements. She also determined that no degradation of Onion Creek would be

anticipated and that existing uses would be maintained and protected. 7

5 LOEx. 85
1 TOEx.9.

7 ED Ex. 12
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Although the DO levels in the receiving stream are generally important to maintaining the
health of the receiving waters, the primary focus of this case was on the addition of nitrogen and
phosphorus. In order to make a determination of this issue, the testimony of the various experts on

the subject must be examined.

WCID’s Experts

- James L. Machin, P.E., a specialist in environmental and water resources, testified on behalf
of WCID regarding the impacts of the proposed wastewater discharge on Bear Creek. Working with
Bruce Wiland, an expert in the area of water quality modeling, Mr. Machin conducted a modeling
study on both the upper and lower portions of Bear Creek. He used an average daily flow of 0.800
MGD (the discharge volume in the original permit application), an effluent quality of 5 mg/L. BOD,
5mg/L TSS, 2 mg/L ammonia nitrogen, and 1 mg/L phosphorus, and assumed low-flow conditions,
i.e., between 0.02 cfs below Pond 6B and 0.164 cfs above Davis Pond. Based on the modeling
study, greater than 4 mg/L DO would be met throughout the upper portion of the stream, although
there would be a DO sag, i.e., a drop off of the DO, to a minimum of 4.16 mg/L in Pond 6B. For the
lower portion of the stream the study indicated that the 5 mg/L standard for DO would be met. *® If
he had used the revised permit flow of 0.500 MGD, Mr. Machin opined that the DO levels would

have been higher according to the model.

Mr. Machin testified that ponds reduce nutrients as a result of settling, uptake by algae,
uptake by higher plants, and chemical changes. He described Pond 6B as a large aerated water
designed for the very purpose of water quality improvement that will naturally remove TSS,
nitrogen, and phosphorus from the stream significantly and relatively permanently. (Mr. Callegari,

the engineer for WCID, testified that Pond 6B was a stormwater quality retention pond and never

8 App. Ex. 11, pp. 3 - 4.

' Machin, pre-filed testimony, p. 8, lines 1 - 2.
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intended to be part of the effluent treatment unit. It was not included in the application as a
treatment unit. Mr. Machin stated that the vast majority of the phosphorous content of the effluent
will be removed in the stream, Dry Pond, and Pond 6B before the flow reached Davis Pond, the first

impoundment downstream from the property controlled by WCID. %

Mr. Machin also determined that the proposed discharge would not cause any significant
increase in algal growth in Bear Creek. He reached that conclusion by performing nutrient-loading
calculations. Assuming that the entire 0.500 MGD of effluent would be discharged and assuming a
treatment level of 10 mg/L total nitrogen and 0.5 mg/LL phosphorus, he calculated that the total
loading for a year would be 15,000 Ibs. for total nitrogen and 760 Ibs. for phosphorus.*! This load is
low, approximately 9 percent, when compared to the total nonpoint source annual phosphorus
loading in Bear Creek estimated by Mr. Machin at 8,406 1bs.”* The nutrient loading on Bear Creek
from an average stormwater runoff event as measured by the City of Austin would contain 155 Ibs.

of nitrogen and 27 Ibs. of phosphorus.”

On cross examination, Mr. Machin affirmed that his modeling was based on .800 MGD and
predicted that with a lesser volume of 0.500 MGD there would be less of a DO sag due to lower flow
and a resulting lower loading of nutrients. Mr. Machin agreed that lower flow would reduce re-
aeration and cause a longer residence time that could result in more decay of nutrients, resulting in
more algae growth. ** However, he also testified that the reduction of flow resulting in a reduced

demand on DO would be more than enough to offset the decreased aeration and decreased travel

20 Machin, pre-filed testimony, p. 10, lines 11 - 18.

Machin, pre-filed testimony, p. 18, lines 17 - 20.
% Transcript, vol. 3, p. 90, lines 2 - 11; Exhibit LO - 44.

3 Transcript, vol. 2, p. 232, line 23 - p. 233, line 10.

n

* Transcript, vol. 2, p. 247, line 23 - p. 251, line 15.
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time factor. > He also admitted that no modeling was performed on a discharge of .500 MGD and

that no quantitative analysis of the effect of that flow on the growth of algae was performed. 2

In calculating the effect of nutrients in the proposed effluent on algal growth in Bear Creek
under the terms of the Partial Settlement Agreement, Mr. Machin utilized a water balance study
prepared by Dr. Al Blair for WCID (Blair Study).?” Based on the amount of land irrigated, Dr. Blair
calculated the average number of days that a discharge would occur in a year. Assuming, based on
the Blair Study, that 150,000 gpd of effluent would be drip irrigated, 350,000 gpd of effluent would
be used for surface irrigation, a discharge would occur 24 days a year resulting in an annual average
discharge of 12,000 gpd, and the phosphorus limitation would be 0.1 mg/L, Mr. Machin determined
that the average phosphorus level from the proposed discharge would be .0302 mg/L by the time it
reached Davis Pond. The background phosphorus level in Davis Pond is .031 mg/L.*® In addition,
he calculated that the total loading for a year would be 215 Ibs. for Total Nitrogen and 4 1bs. for
phosphorus. ¥ Compared to the total nonpoint source annual phosphorus loading in Bear Creek,
estimated by Mr. Machin at 8,406 1b, the phosphorus loading in the proposed discharge would be
.042 percent. He concluded that the loading would be significantly lower than that of the average
stormwater runoff loadings; the averége storm would have 7.5 tjmes more phosphorus and 72 per

cent of the annual nitrogen loading of the proposed discharge. *

Mr. Machin also testified that the intermittent nature of the discharge would further diminish

any effect of the effluent on algae and aquatic plant growth in Bear Creek because some types of

» Transcript, vol. 3, p. 147, line 21 - p. 148, line 1.

6 Transcript, vol. 2, p. 251, line 16 - p. 252, line 7.
77 App. Ex. 27.

%8 Machin, pre-filed testimony, p. 17, lines 4 - 16; Transcript, vol. 3, p. 101, line 25 - p. 102, line 8.
Transcript, vol. 2, p. 232, line 15 - 19.

Transcript, vol. 2, p. 232, line 23 - p. 233, line 11.
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algae will not survive without a constant source of nutrients. In addition, because the majority of the
discharge will occur in winter months, in that the capacity to irrigate is much higher in warmer
months, the effects on aquatic plant growth from nutrients in the discharge would be lower because

there is less sunlight and lower temperature in winter months, hence slower algal growth. >’

The ED’s Experts

Ms. Murphy agreed that if a nutrient-poor waterbody that doesn’t generate algae becomes a
nutrient-enriched body of water that generates excessive algae, i.e., goes from oligotrdphic to
eutrophic, then that would constitute degradation.*” She also agreed that, if the effluent level of total
phosphorus were higher than 0.1 mg/L., effectively putting a greater nutrient loading into the
receiving water, the existing water quality of the lower portion of Bear Creek would be degraded.*
However, she reaffirmed that at the effluent levels of 5/5/2/0.1 there was no significant potential for
the proposed discharge to degrade the existing uses and to lower the existing water quality of the
stream. ** She also stated that she was even more confident about her antidegradation analysis if the

terms of the settlement agreement were considered in conjunction with the revised Draft Permit. *°

Karen Holligan, a TCEQ Modeling and Assessment Specialist, evaluated the effect of the
proposed discharge on the DO in the receiving stream. Based on her model using the QUAL-TX
program, for effluent flows of .25 MGD and .5 MGD she determined that the proposed effluent
levels of 5/5/20/0.5 were adequate at either proposed flow to ensure that the DO levels, 3 mg/L

above Aspen Drive and 5 mg/L below Aspen Drive, would be maintained. *® Protestants did not

3! Machin, pre-filed testimony, p. 19, lines 9 - 21.
*2 Transcript, vol. 5, p. 209, line 25 - p. 210, line 4.
3 Transcript, vol. 5, p. 191, lines 2 - 6.

Transcript, vol. 5, p. 192, lines 2 - 9.

w
v

Transcript, vol. 5, p. 198, lines 20 - 24.

w

® ED Ex. 16.
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dispute Ms. Holligan’s projection of the DO limits although they did disagree with her reliance on a
steady-state model because it did not evaluate the impact of a change in DO under a range of

possible weather and flow conditions.

Ms. Holligan testified that the trustworthiness of modeling programs is validated by
comparing test data collected in the field with the values predicted by the model. She stated that the
TCEQ has used the QUAL-TX model for many years for DO but that it had not been validated for

the predictions regarding nutrients.

Protestants’ Experts

Although Protestant’s experts disagreed with WCID’s experts and also with the ED’s experts
on everything from proper modeling techniques to how to determine degradation, one of the most
dramatic differences was regarding the background phosphorﬁs concentration level of Bear Creek.
The differences here were the most significant in terms of analyzing the impacts on Bear Creek
because the background levels are the “floor” on which additional nutrients will be stacked. Even

minor differences in this “floor” yield considerable variation in the final impact.

Ms. Murphy used the average total phosphorus concentration of 0.03 mg/L. Dr. Lauren Ross,
consulting environmental engineer and expert witness for Protestant Hays County, testified that,
based on a United States Geological Survey (USGS) and City of Austin samples taken between 1978
and 1985, the average total phosphorus concentration of Bear Creek is 0.03 mg/L.”” Mr. Machin
used an average total phosphorus concentration of 0.031 mg/L. Chris Herrington, a senior
programmer and analyst in the Watershed Protection and Development Review Department of the

City of Austin and expert witness for Protestant City of Austin, used an average total phosphorus

3 HC Ex. 2, p. 12, lines 7 - 10.
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concentration of 0.03 mg/L in his modeling of the potential impact of the proposed discharge on

algal growth in Bear Creek. 38

Contrary to these various experts for WCID, the ED, and the two governmental protestants,
Dr. Lial Tischler, a consulting environmental engineer and expert witness for Protestant Landowners,
testified that he calculated the background total phosphorus level of Bear Creek to be of 0.015
mg/L.* Dr. Tischler derived this number using a geometric mean as opposed to an arithmetic mean
used by the other experts He stated that he took that approach because the dataset included a lot of
nondetect values and because the use of the geometric mean more properly represented the midpoint
or most common denominator in the dataset.*’ In short, failure to account for nondetect values and
using an average, in Dr. Tischler’s view, overstated the background phosphorus level. On the other
hand, Ms. Holligan testified that the agency modelers’ general practice was to use the median

number of a dataset.

As there was fair agreement among the experts that 0.03 mg/L is the background total
phosphorus concentration of Bear Creek, the ALJs concluded that number should be used in

evaluating the potential impacts on the creek.

The experts’ opinions on background phosphorus levels were based, at least in part, on
nutrient levels measured in Bear Creek. By contrast, all the experts relied on modeling to evaluate
the possible impact of the proposed discharge on algal growth in the creek The ED’s experts relied
on Ms. Holligan’s model that used the QUAL-TX program developed by Mr. Wiland. She not only
used the model to predict DO, but, at the request of TCEQ staff, adapted the model to predict
phosphorus and nitrogen concentrations in Bear Creek between the proposed discharge point and the

Edwards Aquifer recharge zone. Using phosphorus and nitrogen decay rates of 0.08 per day

** App. Ex. 35.
39 Transcript, vol. 6, p. 43, line 25 - p. 44, line 8.

0 Transcript, vol. 4, p. 121, line 7 - p. 122, line 19.
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provided by Jim Davenport, team leader of the Water Quality Standards Team, and background
phosphorus and nitrogen concentrations provided by Standards Team staff, she plotted the output
from the nutrient model runs. She did not use the features of the QUAL-TX model that simulate
algac growth in response to nutrient input.*' She did not utilize a background phosphorus
concentration value because she assumed the low-flow condition of the stream would be zero so that
the only phosphorus concentration would be that in the effluent. ** Based on her nutrient modeling,
she determined that the phosphorus concentration dropped from 0.06 mg/L to 0.03 mg/L at Davis
Pond. ® Ms. Holligan testified that she used a total phosphorus limit of 0.1 mg/L in her nutrient
model and agreed that if she had used the 0.15 mg/L figure, the total output numbers and predicted
nutrient concentrations would have been higher, but she could not tell how much higher. ** The
revised Draft Permit calls for a 0.15 mg/L Total Phosphorus daily average calculated as a median
value based on a long-term average of 0.10 mg/L. This means that the actual discharge would be in
the range of both higher and lower concentrations. Notwithstanding this, the ALJs are of the opinion
that the cumulative difference between discharge concentrations within the anticipated range would

be de minimis

As discussed above, Mr. Machin relied on Mr. Wiland’s model that used the LA-QUAL
program also developed by Mr. Wiland. Mr. Machin only used the model to analyze the impact of
the proposed discharge on DO, not on algal growth in the stream.

Dr. Tischler primarily relied on a model run by Mr. Herrington. * Mr. Herrington used the

LA-QUAL program, but concluded that it did not accurately represent the natural processes that

“ ED Ex. 14, p. 13, line 3 - p. 14, line 17.

42 Transcript, vol. 6, p. 10, lines 20 - p. 11, line 6; p. 36, line 18 - p. 37, line 14.

Transcript, vol. 6, p. 40, lines 10 - 14; p. 41, line 7.
44

Transcript, vol. 6, p. 71, line 20 - p. 79, lines 12 - 22.

“ LOEx. 1, p. 15, line 17 - p. 16, line 21.
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would occur with the introduction of additional nutrients because it, as well as the QUAL-TX
program, is a steady-state program that does not consider different parameters such as water
temperature and stream flow. As a result, Mr. Herrington extended the LA-QUAL model to 60
different scenarios that varied ambient temperature and flow and changed Bear Creek background
concentrations to account for storm conditions. As a result of his expanded modeling, Mr.
Herrington determined that the proposed discharge would increase the growth of algae in Bear

Creek. *

On cross-examination it was pointed out that Mr. Herrington is not a licensed engineer. He
admitted that he had never used the LA-QUAL program before nor had he taken any courses or
instruction on the use of LA-QUAL or received any instruction from an engineer or experienced
modeler before using the program in his modeling of Bear Creek. He admitted that he was not aware
of any scientific literature supporting the use of the model program in the way that he did.*’ Based
on these admissions, the reliance of Dr. Tischler on M. Herrington’s modeling results is

questionable.

In short, none of the modeling regarding the effects of added nutrients was based on validated
modeling. Texas has no numerical standard for nutrients, so no field data has been collected to
validate the models. No party presented any supporting literature or other data supporting the use of
these particular models or modeling techniques as valid for nutrients, especially as the effects of the

nutrient loading may vary over the course of time.
ALJs Analysis of Degradation Elements

Asnoted above, the greater weight of the credible evidence on the condition of the receiving

stream supports a conclusion that Bear Creek, with an average total phosphorus concentration of

6 COA Ex. 4, p. 11, line 22 - p. 18, line 14; COA Ex. 8.

*7 Transcript, vol. 4, p. 153, line 20 - p. 155, line 11; p. 173, lines 21 - 25.
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0.03 mg/L, falls within the oligotrophic-mesotrophic category regarding pre-existing algae
populations. The question then becomes what the effects of the proposed discharge under the revised
permit will have on the algal growth of Bear Creek. Without a valid nutrient model, the issue
depends on an analysis of the nutrient loadings on and the assimilative capacity of the receiving

stream at Davis Pond.

According to Dr. Tischler, based on Ms. Holligan’s model, the proposed discharge of
0.500 MGD would result in a phosphorus concentration of at least 0.06 mg/L at Davis Pond, the first
perennial pond downstream of Aspen Drive. *® If the background concentration is assumed to be
0.015 mg/L, and the oligotrophic-mesotrophic boundary is 0.027 mg/L, then the assimilative capacity
of Bear Creek would be 0.012 mg/L. At the background level of 0.015 mg/L, the proposed discharge
will increase the phosphorus concentration at Davis Pond by 0.045 mg/L, or 347 per cent of the
assimilative capacity of the stream.” Using the same methodolo gy, if the background concentration
is assumed to be 0.03 mg/L, which is greater than the oligotrophic-mesotrophic boundary, and the
mesotrophic-eutrophic boundary is 0.075 mg/L, then the assimilative capacity of Bear Creek would
be 0.045 mg/L. In that scenario, the proposed discharge will increase the phosphorus concentration

at Davis Pond to 0.06 mg/L, which is 150 percent of the assimilative capacity of the stream.

Accordingly, using either background phosphorus concentration level, the proposed discharge

will be substantially greater than the assimilative capacity of the stream at Davis Pond.

Regarding total nitrogen concentration, based on Ms. Holligan’s model, the proposed
discharge of 0.500 MGD would result in a nitrogen concentration of 11.18 mg/L at Davis Pond.
Using a background concentration of 0.09 mg/L, which is greater than the oligotrophic-mesotrophic
boundary of 0.07 mg/L, and the mesotrophic-eutrophic boundary of 1.5 mg/L, then the assimilative
capacity of Bear Creek for nitrogen would be 0.06 mg/L. The proposed discharge will increase the

“® LOEx. 1, p. 18, lines 6 - 13.

* LOEx. 1, p. 25, line 17 - 23.
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nitrogen concentration at Davis Pond to 11.18 mg/L., which is 1,863 percent of the assimilative

capacity of the stream. 30

Dr. Tischler also testified that the hydrology of Bear Creek is important when considering the
ability of the creek to properly assimilate the treated effluent proposed to be discharged. 5! Based on
a streamflow analysis performed by Raymond Slade, Jr., (Slade Study) the median stream flow at the
USGS monitoring station, located approximately 5.1 miles downstream of the proposed discharge
point, is 1.1 cfs. Because it can reasonably be expected that stream flows upstream from the
monitoring station will be lower because the watershed decreases in area and is at higher elevations,
Dr. Tischler was of the opinion that a continuous flow of treated effluent as authorized by the revised
Draft Permit would result in treated effluent constituting most or all of the stream flow in all of the

ponds downstream from the discharge point more than 14 percent of the time. 52

Based on the median flow of 1.1 cfs and a background phosphorus concentration of
0.015 mg/L, Dr. Tischler calculated that if the proposed discharge of 0.500 MGD were added to the
stream, the additional total phosphorus loading on Bear Creek would be 0.042 1b/day, or 14.6

3 Dr. Tischler determined that such a loading would increase the total phosphorus

Ibs/year.
concentration in Bear Creek sufficiently to change the existing algal trophic state from oligotrophic
to mesotrophic-eutrophic at the median stream flow and to eutrophic at zero stream flow, which
occurs greater than 14 percent of the time. This level of phosphorus would result in excessive
growth of aquatic vegetation that would impair the recreational and non-recreational uses of the

creek. >

S LOEx. 1, p. 26, line 1 - 5.

' LOEx. 1, p. 9, line 4 - 10.

> LOEx. 1, p. 8, line 8 - p. 9, line 10; LO Ex. 4.

3 Transcript, vol. 4, p. 141, line 17 - p. 142, line 6; LO Ex. 3.

% LOEx. 3.
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However, Dr. Tischler also testified that the anticipated phosphorus unld not stimulate
excessive algal growth under two different scenarios. The first is if the stream flow were lowered to
9 cfs because at that flow there would be a 10-to-1 dilution factor of the effluent and the total
phosphorus loading would not impact the creek. The second scenario in which this would occur is if
- the discharge were 0.350 MGD and was within the total nitrogen limit of 6 mg/L and the stream flow

were 14 cfs. >’

Alan Groeger, Ph.D., Assistant Professor of Biology at Texas State University, testified as an
expert witness for the City of Austin regarding algae and nutrient interactions in stream ecosystems.
His focus was on the long-term effects of cumulative nutrient loading on the stream. He explained

the impact of nutrients on algal growth as follows:

o Limiting nutrients such as phosphorus and nitrogen are needed by algae to
build biomass structure cells. ’

o When a nutrient concentration reaches a level at which the nutrient is no
longer being biologically taken up by algae in the growth process or bonding
to inorganic matter and sinking to the bottom of a stream, the nutrient flows
downstream.

o When the sediments of an impoundment that is initially efficient at reducing
nutrient movement downstream becomes organically rich nitrogen and
phosphorus will move back out of the sediments in dissolved states, which is
referred to as internal loading.

. As an impoundment becomes more eutrophic, it will be less efficient at
trapping nutrients.

° At high flows, scouring will pick up and transport nutrient-rich sediments and
algae and wash them downstream.

55 Transcript, vol. 4, p. 96, line 21 - 24; p. 102, line 4 - 8.
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o Re-suspension, ie., the mechanism whereby particles are picked up from
bottom sediments and moved downstream, also will move nutrients
downstream.

. If the flow of an effluent stream is increased with the same nutrient

concentration, then the nutrient loading will increase.

) An increased concentration of a limiting nutrient in a stream will increase the
~ growth of algae, similar to fertilizing a lawn.

o The growth of algae will lower the DO levels of the stream. >

Dr. Groeger testified that, pursuant to the revised Draft Permit, there would be an increase in
nutrients in the creek, and because Bear Creek has a lot of dams that have a small upstream reservoir,

a stair step situation will result over a period of five years, as follows:

) An increase of algal growth will occur and organic matter will build up in the
pond sediments;

. Once a pond is exposed to enough nutrients, the sediment will become
more organic and will tend to be totally devoid of oxygen much of the time
due to bacterial metabolism;

o Nutrients will then move back into the water column and move downstream
and algal growth will move downstream as well, repeating the process from
pond to pond, resulting in excessive algae growth affecting dissolved oxygen,
stream clarity, and aquatic plant life. >’

Dr. Groeger further testified that, even if the discharge were limited to 12,000 gpd as calculated by
Mr. Machin, resulting in a total phosphorus load of 4 Ibs/yr, he was of the opinion that by the second

year of discharge there would be significant effects on Davis Pond. *®

% COA Ex. 20, p. 4, line 21 - p. 9, line 18.
7 COA Ex. 20, p. 9, line 1 - p. 10, line 10.

8 Transcript, vol. 4, p.211, line 18 - p. 215, line 24.
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Several of the expert witnesses relied on a study by Dr. Robert A. Short, an Associate
Professor of Biology at Texas State University. In that study Dr. Short stated that the threshold of
the stimulation of algal growth is 0.05 mg/L to 0.10 mg/L total phosphorus. 59 According to
Dr. Tischler, based on Ms. Holligan’s model, the proposed discharge of 0.500 MGD would result in
a phosphorus concentration of at least 0.06 mg/L at Davis Pond, the first perennial pond downstream
of Aspen Drive. ® Such a 200 percent increase of total phosphorus concentration would push Davis
Pond toward the upper end of the mesotrophic classification and would clearly be more than de
minimis. Mr. Machin admitted that he had not perform¢d any quantitative analysis of the effect of

that flow to dispute this conclusion.

Taking together the effect of the proposed discharge on the assimilative capacity of the creek
and the long-term effects of the phosphorus loadings, WCID has failed to show by a preponderance
of the evidence that a continuous discharge pursuant to the terms of the revised Draft Permit would
not cause degradation of Bear Creek below Aspen Drive by less than a de minimis extent. Nor has
WCID provided any evidence to show that the lowering of the water quality of Bear Creek is

necessary for important economic or social development.
3. Effects of Discharge Under the Partial Settlement Agreement

The experts’ conclusions regarding the affects of the proposed intermittent discharge
pursuant to the terms of the Partial Settlement Agreement are less certain, primarily due to the lack
of data. Ms. Murphy stated that she was confident that a discharge under the terms of the settlement
agreement would not cause degradation of Bear Creek under both a Tier 1 and a Tier 2 evaluation,
and was even more confident in her analysis if there were some provision for in-stream monitoring.

Dr. Tischler agreed that if the stream flow were at least 9 cfs the total phosphorus loading would not

* LOEx. 13, p. 10; LO Ex. 12.

% LOEx. 1, p. 18, lines 6 - 13.
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impact the creek, and that if the discharge were 0.350 MGD and was within the total nitrogen limit

of 6 mg/L and the stream flow were 14 cfs, the discharge would not stimulate excessive algal growth.

Dr. Groeger testiﬁéd that even if the discharge were intermittent at an annual average of
12,000 gpd, by the second year of discharge there would still be significant effects on Davis Pond.
However, he also agreed that, under the intermittent discharge scenario anticipated by the Partial
Settlement Agreement, in-stream monitoring at various points for changes in nutrient concentrations

and algal growth would be desirable.

The limitations in the Partial Settlement Agreement are to a large extent focused on reducing
the nutrients introduced into Bear Creek through a more intense treatment sequence including the
denitrification and membrane bioreactor technology, extensive monitoring, limited total discharge,
and, in the last resort, abandonment or further reduction in the discharge. Dr. Calvin Patterson, the
plant design engineer, testified that the parameters regarding phosphorus and nitrogen set forth in the

Partial Settlement Agreement were, in his estimation, achievable.®!

Despite the last-minute nature of the Partial Settlement Agreement, the parties, for the most
part, were able to address it generally in regard to the impact of the discharge on Bear Creek. As
none of the models were based on its terms, the predictions of the experts were extrapolations rather
than conclusions based on use data or tested modeling assumptions. WCID and the ED contend that
the terms of the Partial Settlement Agreement should not be part of the permit. It appears to the
ALIJs, however, that each and every one of these terms is necessary to ensure that WCID’s discharge
is intermittent, limited in volume, and only made when it would have the least impact on Bear Creek.

In addition, the agreed-to monitoring will assure the TCEQ and Protestants that the discharge is not
having more than a de minimis effect. (Whether the incorporation of these terms into the permit, as
well as whether Pond 6B should be considered a part of the wastewater treatment process, would

separately, or taken together, constitute a major amendment under 30 TAC § 305.62(c)(1) are

81 Tramscript, vol. 2, p. 229, line 25 - p. 231, line 17.
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questions that would need to be determined by the TCEQ.) Based on the limited record, it appears
that an intermittent discharge pursuant to such a permit would not cause degradation of Bear Creek

below Aspen Drive by more than a de minimis extent.

B. Whether the Effluent Discharge Would Cause Degradation of the Trinity Aquifer
and/or the Edwards Aquifer by More Than a De Minimis Extent

1. Trinity Aquifer

The Upper Trinity Aquifer and the Middle Trinity Aquifer are the main sources of water for
wells in the area of WCID, and the Upper Aquifer is the source for the spring flows in Bear Creek. 62
The Trinity Aquifers underlie Bear Creek to the Edwards Aquifer recharge zone and, as such, also lie

within the contributing zone of the Edwards Aquifer.

Michael Chadwick, is licensed by the State of Texas as a geoscientist in the discipline of
geology and is on the Water Quality Assessment Team of TCEQ. As part of the permit review
process, Mr. Chadwick was asked to perform a geological investigation as to whether the proposed
discharge may affect the groundwater quality of water wells down gradient from the discharge point.
Based on his investigation, including a review of the Slade Study,®> Mr. Chadwick determined that
the confining limestone layers that compose the bed of Bear Creek, coupled with the absence of
recharge features, would result in little or no impact on the Trinity Aquifer from the proposed

discharge of effluent. 64

Robert S. Kier, Ph.D., evaluates water resources, ground water contamination, and water and
wastewater disposal from geologic, hydrogeologic, or engineering geologic perspectives. Dr. Keir

was employed by WCID to evaluate the effects, if any, of the proposed discharge on the Trinity

2 COA Ex. 12, p. 13, line 22 - p.14, line 5.
% LOEx. 4.

* ED Ex. 19, p. 12, lines 11 -17.
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Aquifer and the Edwards Aquifer. He determined that, based on available studies and literature,

there is very little if any recharge from Bear Creek to the Middle Trinity Aquifer. ©

Nico Hauwert, a licensed professional geoscientist and a hydrogeologist with the City of
Austin’s Watershed Protection and Review Department, opined that there was not enough data to

be able to characterize the recharge from Bear Creek to the Upper Trinity Aquifer. 66

In sum, most of the experts appear to agree that all available evidence indicates that there is
no meaningful recharge from Bear Creek to either level of the Trinity Aquifer. Accordingly, there is
no evidence that the proposed discharge pursuant to the revised Draft Permit would result in
degradation of the waters of the Trinity Aquifer. It follows that there would be no degradation of the
waters of the Trinity Aquifer from a discharge subject to the provisions of the Partial Settlement

Agreement.

2. Edwards Aquifer

Mr. Chadwick observed that the Edwards Aquifer recharge zone underlies Bear Creek
beginning approximately 7.68 miles downstream from the proposed discharge point. As noted
above, the site of the outfall channel in Bear Creek is in the Edwards Aquifer contributing zone, but
the contributing and recharge zones are connected hydraulically by conduits in the limestone
subsurface and by conduits between the subsurface and surface waters. Surface water can be
conveyed rapidly to the subsurface through surface conduits developed in the limestone that
comprise the Edwards Aquifer. Mr. Chadwick used the primary drinking water standards to analyze
the impact of the proposed effluent discharge that flows into the contributing zone of the aquifer. He
determined that, based on the TCEQ nitrogen-decay model performed by Ms. Holligan, the effluent

would reach an equivalent EPA primary drinking water standard of 10 mg/L for nitrate as nitrogen

8 Kier, pre-filed testimony, p. 4, line 10 - p. 5, line 9.

5 COA Ex. 12, p. 11, lines 4 - 20.
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by the time it reached the southern boundary of WCID property, well before it reached the recharge
zone. (The 10 mg/L level of groundwater nitrate as nitrogen is the maximum concentration
allowable for groundwater to remain unimpaired with respect to use and consistent with
nondegradation.)®’ Mr. Chadwick also determined that, based on a City of Austin study, Bear Creek
would recharge surface water at 2.17 mg/L nitrate to the Edwards Aquifer during low flow

conditions, which nitrate value is less than that of the EPA drinking water standard. °®

Based on his investigation, Mr. Chadwick concluded that the Edwards Aquifer would not be
impacted by the proposed discharge into Bear Creek because, by the time it reached the southern
boundary of WCID property, the level of nitrate as nitrogen in the proposed discharge would be less
than the minimum required by the EPA drinking water standard. % Mr. Chadwick also agreed that if
the effluent were meeting the total nitrogen level of 6 mg/L required in the revised Draft Permit, it

would necessarily be under the drinking water standard for nitrate as nitrogen. °

Dr. Kier determined that, lising the Slade Study’s estimate of the maximum rate of discharge
of Bear Creek into the Edwards Aquifer at 33 cfs, a discharge at the permitted volume of 0.500 MGD
would only represent approximately 2.5 percent of the amount of recharge from Bear Creek into the
Edwards Aquifer. He further stated that a percentagé this low would not adversely impact the water
in the Edwards Aquifer. 7

Mr. Hauwert disagreed with Dr. Kier and Mr. Chadwick. He testified that the Trinity Aquifer
recharges the Edwards Aquifer and that surface flow recharging into the Edwards through the Trinity

7 ED Ex. 19, p. 20, line 22 - p. 21, line 3.
% ED Ex. 19, p. 14, lines 12 - 18.

% ED Ex. 19, p. 20, lines 3 - 12.

7 Transcript, vol. 6, p. 118, lines 1- 25.

™ Kier, pre-filed testimony, p. 9, lines 4 - 16.
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Aquifer or flowing directly into the Edwards Aquifer can bypass potential attenuation, i.e., reduction
of material such as nutrients, that may occur in Bear Creek on the surface. > However, on cross-
examination, Mr. Hauwert agreed that, based on his one survey of Bear Creek, he can’t be certain
that there is any recharge from the creek to the Trinity Aquifer. ” Consequently, if there is no
recharge from Bear Creek to the Trinity Aquifer, the effluent from the proposed discharge would not

bypass potential attenuation in Bear Creek.

Mr. Machin testified that, using the decay rates used by Ms. Holligan and estimating a low-
flow travel time of 13 days to the Edwards Aquifer recharge zone from the proposed outfall, any
phosphorus added to Bear Creek by the proposed effluent discharge will have virtually disappeared

by the time it reaches the recharge zone. ™

Michael Barrett, Ph.D., is a Research Associate Professor in the Department of Civil,
Architectural, and Environmental Engineering at the University of Texas at Austin. Dr. Barrett
testified on behalf of the City of Austin on the potehtial impacts of the proposed discharge on the
groundwater that recharges the Barton Springs segment of the Edwards Aquifer. Dr. Barrett was of
the opinion that if the surface water in Bear Creek were degraded by the proposed effluent discharge,

then the groundwater going into the Edwards Aquifer would likewise be degraded. ”°

Based on the preponderance of the credible expert testimony, the effect of the proposed
discharge on the Edwards Aquifer will depend on the quality of Bear Creek. Because WCID has
failed to show that a continuous discharge pursuant to the terms of the revised Draft Permit would
not cause degradation of Bear Creek below Aspen Drive by less than a de minimis extent, it follows

that there likewise is no showing that such a continuous discharge would not cause degradation of

> COA Ex. 12, p. 14, line 12 - p. 15, line 1.
73 Transcript, vol. 5, p. 59, lines 13 - 16.
™ Machin, pre-filed testimony, p. 23, lines 1 - 12.

> COA Ex. 18, p- 4, line 14 - p. 5, line 12.
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the Edwards Aquifer recharge zone. On the other hand, because it appears that an intermittent
discharge pursuant to a permit based on the terms of the Partial Settlement Agreement would not
cause degradation of Bear Creek below Aspen Drive by more than a de minimis extent, it follows
that there likewise is no showing that such an intermittent discharge would cause degradation of the

Edwards Aquifer recharge zone.

C. Whether the Effluent Discharge Would Cause Degradation of Barton Springs by More
Than a De Minimis Extent

1. Effect of Effluent Discharge on Current Algae Communities in Barton Springs
Pool

Asnoted above, Bear Creek recharges the Edwards Aquifer. The Barton Springs segment of
the Edwards Aquifer feeds into Barton Springs Pool, which is used for sunbathing, picnicking, and

swimming.

Dr. Kier testified that Bear Creek could have some impact on Barton Springs Pool, but
pointed out that Bear Creek constitutes only about 10 percent of the total recharge to the Barton
Springs segment of the Edwards Aquifer, and other creeks such as Williamson Creek, Onion Creek,
and Barton Springs also make up part of that recharge. He further testified that the bulk of the major

recharge in the Barton Springs segment was stormwater. ’°

Mr. Hauwert testified that a molecule of water located in the portions of Bear Creek that
recharge the Edwards Aquifer could take from two to three weeks to reach the discharge point into
Barton Springs at low flow . He compared this to a travel time of less than three days to reach the

discharge point of Barton Springs at moderate and high-flow conditions. ”’

7 Transcript, vol. 3, p. 198, line 6 - p. 199, line 10.

77 Transcript, vol. 5, p. 61 line 13 - p. 62, line 1.
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Mr. Herrington testified that runoff and creek flow in the contributing and recharge zones of
the Edwards Aquifer are the sources of flow in Barton Springs Pool. He also testified that Barton
Springs Pool has a relatively high concentration of nitrogen relative to other surface waters that are

less impacted by low flows. 7

Based on the concentration of phosphorus at the Edwards Aquifer recharge zone as
determined by Mr. Herrington’s model, Dr. Barrett ran his own model on the removal of phosphorus.
He predicted that there would be no significant removal of dissolved phosphorus occurring in the
Edwards Aquifer, but, rather, an increase of about 3.4 percent in the average discharge concentration
of dissolved phosphorus between Bear Creek and Barton Springs.” However, as discussed above,
the reliance by Dr. Brooks on the Herrington model, as was similar reliance by Dr. Tischler, is

questionable.

As Dr. Groeger testified, an increased concentration of a limiting nutrient such as phosphorus
in a stream will increase the growth of algae. Based on the preponderance of the credible expert
testimony, it seems clear that, particularly at low flow conditions, the phosphorus concentration in
Bear Creek would impact the phosphorus concentration in Barton Springs Pool. Again, because
WCID has failed to show that a continuous discharge pursuant to the terms of the revised Draft
Permit would not cause degradation of Bear Creek below Aspen Drive by less than a de minimis
extent as a result of the increase in the level of nutrients in the stream, it follows that there likewise is
no showing that such a continuous discharge would not cause an increase in the level of nutrients in
Barton Springs Pool at low-flow conditions, resulting in an increase of algal growth in the Pool. On
the other haﬁd, because it appears that an intermittent discharge pursuant to a permit based on the
terms of the Partial Settlement Agreement would ﬂot cause degradation of Bear Creek below Aspen
Drive by more than a de minimis extent, it follows that there likewise is no showing that such an

intermittent discharge would cause an increase in the algal growth in Barton Springs Pool.

™ Transcript, vol. 4, p. 189 line 16- p. 190, line 12.

" COA Ex. 18, p. 5, lines 16 - 20.
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2. Effect of Effluent Discharge on Barton Springs Salamander

Barton Springs is the habitat for the Barton Springs Salamander, which is listed by the U.S.
Fish and Wildlife Service as an endangered species. Danger to an endangered population of animals
is measured in terms of the degree of lethality, i.e., the percentage of the population that will be
injured or killed by the introduction of identified constituents to their environment or by other

changes in that environment.

Bryan Brooks, Ph.D., is the Director of Ecotoxicology and Aquatic Research Laboratory,
affiliated with the Center for Reservoir and Aquatic Systems Research at Baylor University.
Dr. Brooks testified on behalf of Hays County concerning whether the effluent from the proposed
discharge would have an adverse impact on the Barton Springs Salamander. According to
Dr. Brooks, the suitability of Barton Springs as a habitat for the salamander can be reduced by

decreasing DO concentrations. *

Using the model developed by Mr. Herrington, Dr. Brooks determined that the DO in Barton
Springs would fall below the lethal concentration of 3.9 mg/L for longer than 28 consecutive days at
which 5 percent of the animals are expected to die (LCS5). (Five percent lethality is the recognized
benchmark for threatened and endangered species.) ! Based on the model, Dr. Brooks calculated
that the total observations of days below the LC5 value would increase from 0.29 percent to 4.15
percent with the proposed discharge of 0.500 MGD. Based on those calculations, Dr. Brooks
predicted that five percent of the population of the salamander would be killed as a result of the
proposed discharge on at least two occasions when the DO level falls below the LC5 value for longer

than 28 consecutive days, as opposed to no such occasions if there were no discharge. ¥

% BSEACD Ex. 7,p. 5, lines 9 - 11.
81 Transcript, vol. 4, p. 245 lines 13 - 18.

2 BSEACD Ex. 7, p. 8, line 1 - p. 9, line 4.
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There was no evidence suggesting that the anticipated increases in nutrients would affect the

Barton Spring Salamander directly, only that its effects on the DO levels would affect the species.

For the reasons discussed above, the reliance by Dr. Brooks on the Herrington model is
questionable. While it is not questioned that a fall of DO below the 3.9 mg/L LCS5 value for longer
than 28 consecutive days would kill five percent of the salamander population, as Dr. Brooks
testified, his opinion that the DO would fall that low was totally dependent upon the accuracy of Mr.
Herrington’s model. ®* Dr. Brooks did state, however, that he had reviewed results of a model run by
Martha Turner, Mr. Herrington’s supervisor at the City of Austin, that showed that the DO in Barton
Creek with one treatment plant discharging 0.500 MGD would be 8.36 mg/L.. Dr. Brooks testified
that, based on Ms. Turner’s model, the proposed discharge of 0.500 MGD would not cause any
significant impact on the Barton Springs Salamander.®* As a result, the preponderance of the
evidence is that the proposed discharge pursuant to the revised Draft Permit would not effect the
Barton Springs Salamander. It follows, therefore, that an intermittent discharge pursuant to the

Partial Settlement Agreement would likewise not affect the Barton Springs Salamander.
D. Effect of Effluent Discharge Regarding Emerging Contaminants

Protestants contended that one of the measures of degradation that the Commission should
consider is the potential harmful effects of pharmaceutical and personal care products (PPCPs) that
may be found in any effluent discharged under the permit. PPCPs can include medicines, industrial
chemicals, detergents, disinfectants, and components of agricultural chemicals and are generally
described as “emerging contaminants.” Neither the EPA nor the TCEQ has adopted a numerical
standard for acceptable levels of PPCPs in treated effluent.” Further, the TCEQ has adopted no rule

or policy document stating that PPCPs are among the elements that must or should be considered in

¥ Transcript, vol. 4, p. 250 lines 7 - 12.
8 Transcript, vol. 4, p. 269 line 21 - p. 270, line 17; LO Ex. 11.

% ED Ex. 1, p. 4 (Pre-filed testimony of Julian Centeno, Jr.).
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conducting an antidegradation analysis to determine whether the water quality is sufficient to support
propagation of indigenous fish, shellfish, and wildlife. Nor does it appear that the TCEQ has issued

permits with site-specific standards on PPCPs.*

Protestants pointed to the growing body of scientific research that shows that a wide variety
of chemicals used in medicines, industry, and everyday household products persist in the
environment, including persisting thfough the standard sewerage treatment methods.®” Testifying on
behalf of Hays County, Dr. David Crews, Director of the Center of Behavioral Neuroendocrinology,
a research unit of the University of Texas, stated that there are numerous sources of endocrine-
disrupting chemicals (EDCs) including industrial chemicals, pesticides, fungicides, plasticizers,
pharmaceuticals, and phytoestrogens.®® EDCs are of concern because they can alter the sexual and
reproductive development of many species of animals or alter an animal’s body composition by
causing stunted or abnormal growth, abnormal or erratic escape behaviors, or dysfunctional organs.
Dr. Crews stated that he has concluded, based on his 15 years of research and study, that there are no
safe concentrations of EDCs , i.e., levels that will not adversely affect some species, and that the
effects of EDCs are both cumulative and synergistic when more than one EDC is present in the
environment.” He acknowledged that researchers differ as to how much harm may be caused by

EDCs.

Notwithstanding the growing number of studies, this area of research appears not to have
matured to the point of a consensus on the appropriate way to regulate PPCPs. Journal articles from
2005 and 2006 that Dr. Crews presented as background to his testimony posed questions concerning
the potential effects of PPCPs in humans and the best research methods to flesh out the emerging

picture of PPCPs.”® However, the scientific and public policy questions regarding the impacts of

8 Transcript, vol. 5, pp. 40 and 47 (Testimony of Dr. Lauren Ross).
87 See County Exs. 8 and 9.

8 County Ex. 4, pp. 5 - 7.

% Id at pp. 6 and 9.

* County Ex. 9, pp. 4328 - 4329.
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these chemicals have not yet been answered by 2008. The ALJs concluded that, absent a standard
against which to measure any PPCPs in WCID’s effluent, there is no legal basis to require WCID to
test for or control these constituents, either under the TCEQ’s general discharge rules or the

antidegradation requirements.

E. Alternatives to Discharge of Effluent

Much was made by the Protestants during the hearing regarding the failure of WCID to use
other methods of disposal of effluent as opposed to a direct discharge of effluent into Bear Creek.
However, as a result of the Partial Settlement Agreement, WCID will be using alternative methods.
Specifically, WCID will continue to dispose of 0.150 MGD of treated effluent via subsurface drip
irrigation, will apply for Chapter 210 Beneficial Reuse Authorization to treat at least 201 acres of
irrigable land, and will build and maintain a 5.2 million gallon lined effluent storage pond. Only
after those treatment methods are used will WCID discharge a limited amount of effluent into Bear
Creek. Whether WCID has considered alternatives to discharge is not directly relevant to the
question of whether the permit should be issued. Even if it were, the Partial Settlement Agreement

shows that WCID has considered and incorporated alternatives to minimize discharges.
VI. TRANSCRIPTION COSTS

At the conclusion of the hearing on the merits, the parties provided their positions on the
appropriate allocation of transcription costs under the factors set forth in 30 TAC § 80.23.”" WCID
contended that a 50-50 allocation between itself and the Protestant would be reasonable. WCID
contended that all parties were well-funded and also that Protestants’ pursuit of their arguments,
notwithstanding the changes in WCID’s treatment that will result from the Partial Settlement

agreement, prolonged the hearing time.

°! Transcript, vol.6, pp. 139 - 150.
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The Protestants, collectively, argued that WCID should be assessed all of the transcription
costs. The protesting land owners disputed the notion that they were well funded, noting that much
of the attorney time was pro bono and also contended that assessing significant transcript costs
against the protestants would have a chilling effect on protests generally. The protesting landowners
also contended that the hearing, as well as discovery, was prolonged by WCID’s decision to refer the
case directly to SOAH, thus by-passing the Commission’s pre-referral review that may have
narrowed the issues. Hays County did not assert it could not afford some costs, but contended that
the Protestants should not be asked to shoulder costs of opposing plans by WCID that were
essentially based on anticipated cost savings to the district and the developer. The City of Austin
requested that its technical support in the course of the extensive settlement negotiations be taken

into consideration in allocating costs. There was no evidence regarding the finances of any party.

After reviewing the parties’ arguments in light of the factors in 30 TAC § 80.23(d), the ALJs
concluded that 75 percent of the costs of reporting and transcription®® should be allocated to WCID.
The remaining 25 percent of the costs should be allocated equally among the City of Austin, Hays
County, and each of the two protesting landowner groups. All participants benefitted from having
the multi-day proceeding transcribed and all fully participated in the hearing to develop a complete

record for the Commission to consider.

VII. CONCLUSION

In conclusion, the ALJs found that WCID met its burden of proof to show that the discharge
proposed under the terms of the revised Draft Permit will not harm the Trinity Aquifers and the
Barton Springs Salamander. However, the ALJs found that WCID has not met its burden of proving
that the proposed discharge under the terms of the revised Draft Permit would not cause more than a
de minimis degradation of Bear Creek, Edwards Aquifer, and Barton Springs, concerning algal

growth in Barton Springs Pool.

*2 That is, transcriptions provided to the ALJs for use in preparation of the PFD and Proposed Order and that
accompany the record of the case sent to the Commission.




SOAH DOCKET NO. 582-08-0202 PROPOSAL FOR DECISION PAGE 41
TCEQ DOCKET NO. 2007-1426-MWD

On the other hand, the ALJs found that WCID proved that a discharge pursuant to a permit
that incorporates the terms and conditions of the Partial Settlement Agreement would not cause more
than a de minimis degradation of Bear Creek, the Edwards Aquifer, and Barton Springs, in regards to
its effects on the algal growth in Barton Springs Pool.

The ALJs concluded that there is no numerical standard for emerging contaminants that an
applicant for a discharge permit in Texas must meet and that any constitutents being evaluated under
the rubric of emerging contaminants are not water characteristics that must be considered under an
antidegradation review. Thus, the ALJs recommend that the Commission make no findings in this

regard.

Other than the issues discussed in this PFD, the Protestants did not contend that WCID failed
to meet any of the technical requirements for issuance of a permit. The ALJs recommend that the

Commission find that WCID met all other conditions for issuance of a discharge permit.

In sum, the ALJs recommend that the Commission issue a permit that incorporates the terms
and conditions of the Partial Settlement Agreement. The ALJs further recommend that the
Commission adopt all Findings of Fact and Conclusions of Law in the Proposed Order on these

issues.

SIGNED November 19, 2008.

L6 .

ROY G)SCUDDAY
ADMINISTRATIVE LAW E
STATE OFFICE OF INISTRATIVE HEARINGS

. —
mSAND%QHURCH

ADMINISTRATIVE LAW JUDGE
STATE OFFICE OF ADMINISTRATIVE HEARINGS




TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

ORDER
CONCERNING THE APPLICATION BY
HAYS COUNTY WATER CONTROL & IMPROVEMENT DISTRICT NO. 1
FOR AMENDMENT TO TPDES PERMIT NO. WQ0014293001
TCEQ DOCKET NO. 2007-1426-MWD
SOAH DOCKET NO. 582-08-0202

On , the Texas Commission on Environmental Quality (TCEQ or

Commission) considered the application of Hays County Water Control & Improvement District
No. 1 (WCID) for a permit to discharge treated wastewater effluent into Bear Creek, a tributary of
Onion Creek, in Hays County, Texas. A Proposal for Decision (PFD) was presented by Roy
G. Scudday and Cassandra J. Church, Administrative Law Judges (ALJs) with the State Office of
Administrative Hearings (SOAH).

The following are parties to the proceeding: WCID; the Executive Director (ED); City of
Austin (Austin), Hays County (County), Joel and Kim Stearns, Alston and Barbara Boyd, Robert
O’Boyle and Barbara Stroud, Charles O’Dell, Robert D. Hejl, Radiance Water Supply Corp., Sam
Cobb, Tara Weaver, Gregg Brown, Bear Creek Property Owners Association (BCPOA), Hays
Community Action Network (HCAN), and Save Our Springs Alliaﬁce (SOS) (collectively,
Protestants); and the Office of Public Interest Counsel (OPIC).

After considering the Proposal for Decision, the Commission makes the following Findings

of Fact and Conclusions of Law.




I. FINDINGS OF FACT

GENERAL FINDINGS

1.

On December 13, 2005, WCID applied to the TCEQ for a major amendment to Permit No.
WQ0014293001 to authorize a discharge of 500,000 gallons per day (gpd) of treated effluent
into Bear Creek, a tributary of Onion Creek in the contributing zone of the Edwards Aquifer
(the Application).

The wastewater treatment facility serves the Belterra Subdivision and is located
approximately 1,100 feet west of County Road 163 (Nutty Brown Road) and approximately
1.16 miles south of the intersection of County Road 163 and U.S. Highway 290 in Hays
County, Texas.

The Application was deemed administratively complete by the TCEQ on January 19, 2006.
The Notice of Receipt and Intent was published on January 31, 2006, in the Austin American-
Statesman, a newspaper published and generally circulated in Travis and Hays Counties,
Texas.

The ED issued a Draft Permit for public comment on June 8, 2007.

The Notice of Application and Preliminary Decision for TPDES Permit for Municipal
Wastewater Amendment was published on July 21, 2007, in the Austin American-Statesman.
The Notice of Public Meeting was published on August 24, 2007, in the Austin American-
Statesman.

On August 30,2007, WCID requested that its application be directly referred to SOAH for a

contested case hearing.




10.

11.

12.

13.

On September 18, 2007, the Commission referred the case to SOAH for a contested case
hearing.

On October 15, 2007, Notice of Hearing on the Application was published in the Austin
American Statesman.

On November 27, 2007, a preliminary hearing was held in Austin, Texas, at which the
following were designated as parties to the proceeding: the ED; Austin; Lower Colorado
River Authority (LCRA); Barton Springs/Edwards Aquifer Conservation District
(BSEACD); County;, City of Dripping Springs (CDS); Hays Trinity Groundwater
Conservation District (HTGCD); Joel and Kim Stearns; Alston and Barbara Boyd; Owen
Kinney and Darryl Howard; Robert O’Boyle and Barbara Stroud; Davis Family Properties,
Ltd.; Charles O’Dell; Robert D. Hejl; Radiance Water Supply Corp.; Sam Cobb; Tara
Wea&er; Charles Jones; Gregg Brown; BCPOA; HCAN; SOS; and OPIC. The Protestants
were subsequently aligned into five groups.

Prior to the hearing on the merits the following entered into a Partial Settlement Agreement
with WCID and withdrew as parties to the contested case: LCRA; BSEACD; CDS;
HTGCD; and Davis Family Properties, Ltd. In addition, during the course of the hearing on
the merits, the following Protestants also withdrew as parties to the contested case: Charles
Jones, Owen Kinney, and Darryl Howard.

The evidentiary hearing was conducted on July 14 - 18, 2008, in Austin, Texas, by ALJs

Roy G. Scudday and Cassandra J. Church. The record closed September 22, 2008.




DRAFT PERMIT

14.

15.

16.

17.

18.

19.

20.

WCID’s current facility is an activated sludge process plant currently disposing of
wastewater through subsurface drip irrigation on 35 acres of non-public lands under a Texas
Land Application Permit (TLAP Facility).

Bear Creek is an unclassified receiving water that is in the contributing zone of the Edwards
Aquifer.

The treated effluent from the Interim II and Final Phases of Applicant’s plant development
will discharge into Bear Creek; thence to Onion Creek in Segment No. 1427 of the Colorado
River Basin.

Se gment 1427 is designated for high aquatic life use, public water supply, aquifer protection,
and contract recreation.

Segment 1427 is currently listed on the State’s inventory of impaired and threatened waters,
i.e., the Clean Water Act Section 303(d) list, specifically for the depressed Dissolved Oxygen
(DO) concentrations from the end of the segment to U.S. Hwy. 183.

The upper portion of Bear Creek that extends from the proposed discharge point to Aspen
Drive, approximately 0.94 kilometers (km), is intermittent with perennial pools and has the
presumption of a limited aquatic life as the ED typically assigns to such unélassiﬁed bodies
of water. The minimum DO criteria for such streams is 3.0 milligrams per liter (mg/L).

The lower portion of Bear Creek that extends from Aspen Drive to the boundary of the
Edwards Aquifer Recharge Zone, approximately 8 miles downstream from the proposed

discharge point, is spring-fed and with small flows, contains several man-made ponds, and




21.

22.

23.

has the presumption of high aquatic life. The minimum DO criteria for that portion of the
stream is 5.0 milligrams per liter (mg/L).
In accordance with 30 TEX. ADMIN. CODE (TAC) §307.5 and the TCEQ implementation
procedures for the Texas Surface Water Quality Standards, the TCEQ performed an
antidegradation review of the receiving waters.
WCID will maintain current disposal operations under the TLAP until the treatment plant is
built; the treatment plant will come on line in two phases, the Interim I and Final Phases, but
there is no timetable set for implementation of éither phase.
The revised Draft Permit included the following provisions for the two implementation
phases of the wastewater treatment plant:
Interim II Effluent Limitations and Monitoring Requirements:

e (.250 MGD daily average flow

e 5mg/L BOD

e 5mg/L TSS

o 2 mg/L Ammonia Nitrogen

e (.15 mg/L Total Phosphorus

e Chlorine residual of at least 1.0 mg/L after a detention time of at least 20
minutes (based on peak flow)

e Minimum DO of 5.0 mg/L
Final Effluent Limitations and Monitoring Requirements
e 0.250 MGD daily average flow

e 5mg/L BOD




e 5mg/L TSS
e 2 mg/L. Ammonia Nitrogen

e (.15 mg/L Total Phosphorus daily average calculated as a median value
and based on a long-term average of 0.10 mg/L

e Chlorine residual of at least 1.0 mg/L after a detention time of at least 20
minutes (based on peak flow)

e Minimum DO of 5.0 mg/L.
24.  Subsequent to the entering of the Partial Settlement Agreement, the ED further revised the
revised Draft Permit to add additional limits on effluent characteristics as follows:
e 6 mg/L Total Nitrogen
e 126 mg/L E. coli Bacteria colonies per 100 ml
e Use of an Ultraviolet Light (UV) system for disinfection purposes.
PARTIAL SETTLEMENT AGREEMENT
25.  Inaddition to the terms of the Partial Settlement Agreement that the ED incorporated into
the revisions to the Draft Permit, the Agreement also contained the following terms, which
included changes or additions to the wastewater treatment process and plant (Proposed
Facility):

e All wastewater in the Interim II and Final Phase will be treated using
membrane bioreactor technology with denitrification.

o  WCID will continue to dispose of 0.150 MGD of treated effluent via
subsurface drip irrigation.

e  WCID shall apply for Chapter 210 Beneficial Reuse Authorization to
treat at least 201 acres of irrigable land at a rate required for applying no
more that 0.350 MGD of effluent, with soil moisture monitors in order to
determine when irrigation areas are unsuitable for effluent irrigation.




e WCID will build and maintain a lined effluent storage pond with a
capacity of at least 5,250,000 gallons, exclusive of required freeboard.

o  WCID agrees to discharge no more than 0.350 MGD, and then only when
the land to be surface irrigated is frozen or saturated and the effluent pond
is full, or when Bear Creek is flowing at a rate of 14 cubic feet per second
(cfs) measured at the U. S. Geological Survey (USGS) gauge on Bear
Creek, 5.1 miles down stream of the discharge point.

o During the Interim Il and Final Phase, the wastewater treatment plant
shall be operated by an operator holding a “Class A” wastewater operator
license.

e  WCID will conduct in-stream monitoring on a monthly basis for at least
one year prior to the commencement of the first discharge for determining
background conditions.

o  WCID will conduct post-discharge in-stream monitoring during the first
18 months after the first discharge.

e If, as aresult of the in-stream monitoring it is determined that significant
differences in the water quality of Bear Creek are caused by WCID’s
discharge, WCID shall commence construction of at least 1,750,000
gallons of additional effluent storage capacity and employ other measures
to decrease the volume of effluent to be discharged.

e WCID shall equip all lift stations receiving untreated effluent with
automatic-on standby generator power.

e WCID shall utilize an overflow pond or equivalent holding device to
handle any untreated or partially-treated effluent.

e  WCID shall conduct weekly sampling for Total Nitrogen and turbidity in
the effluent to determine the effectiveness and performance of the
membrane bioreactor wastewater treatment plant.
26.  If operated correctly in accordance with the revised Draft Permit and the Partial Settlement

Agreement, the Proposed Facility can consistently meet a total phosphorus effluent long-term

average limit of 0.1 mg/L, and a total nitrogen limit of 6 mg/L.




27.  WCID has included an Emergency Response Plan and Spill Prevention Plan in the
Application that will adequately prevent and protect against accidental discharge under the
revised Draft Permit.

28.  The compliance history at the TLAP Facility is average.

BEAR CREEK

29.  There are currently no wastewater discharges directly into Bear Creek.

30. The discharge route begins at the headwaters of Bear Creek, which are dry, except in storm

conditions.
31.  The discharge route continues from the headwaters to Dry Pond, which is dry.
32.  From Dry Pond, the discharge route flows into Pond 6B, which is a stormwater retention

pond built as part of the Belterra development.

33.  After Pond 6B, the discharge route continues to Aspen Drive, where spring flow begins.

34.  The first perennial pool below the Belterra Subdivision property is Davis Pond.

35.  Both WCID and the ED conducted DO modeling for a continuous daily flow of 0.500 MGD,
at Smg/L BOD, 5 mg/L TSS, 2 mg/L. ammonia nitrogen, and 0.1 mg/L phosphorus
(5/5/2/0.1) effluent limits.

36.  Both WCID and TCEQ’s modeling showed that the DO standards in Bear Creek would be
met with the discharge permitted under the revised Draft Permit.

37.  Limiting nutrients such as phosphorus and nitrogen are needed by algae to build biomass
structure cells.

38.  Bear Creek is limited by both phosphorus and nitrogen.




39.

40.

41.

42.

43.

Limiting nutrients can move through a body of water or stream by several means, as set forth
below:
e When a nutrient concentration'in a body of water reaches the level at
which the nutrient is no longer being biologically taken up by algae in the
growth process or bonding to inorganic matter and sinking to the bottom
of a stream, the nutrient will flow downstream.
e When the sediments of an impoundment that is initially efficient at
reducing nutrient movement downstream become organically rich,
nitrogen and phosphorus will move back out of the sediments in

dissolved states.

e Athigh flows, scouring will pick up and transport nutrient-rich sediments
and algae and wash them downstream.

e Re-suspension, i.e., the mechanism whereby particles are picked up from
bottom sediments, also will move nutrients downstream.

If the flow of an effluent stream is increased with the same nutrient concentration, then the
nutrient loading will increase.

An increased concentration of a limiting nutrient in a stream will increase the growth of
algae; the growth of algae will lower the DO levels of the stream.

Once a pond is exposed to enough nutrients, the sediment will become more organic and will
tend to be totally devoid of oxygen much of the time due to bacterial metabolism. Nutrients
will then move back into the water column and move downstream and algal growth will
move downstream as well.

If there are several ponds along the course of a stream, the oxygen depletion and nutrient
movement cycle will repeat from pond to pond, resulting in excessive algae growth affecting

DO, stream clarity, and aquatic plant life in successive downstream areas of the stream.




44,

45.

46.

47.

48.

49.

Streams are classified by the levels of aquatic plants, from least-dense to most-dense
concentrations, as set forth below:

o Oligotrophic waters are nutrient limited with corresponding low
populations of aquatic plants.

e Mesotrophic waters are the transition zones between oligotrophic and
eutrophic waters, and have occurrences of nuisance plant growth, but
usually at a lower frequency and in more limited locations than for waters
in the eutrophic range.

e Eutrophic waters are nutrient enriched, resulting in dense populations of
aquatic plants that are considered nuisance by most persons and that will
have an adverse affect on aquatic life and recreational uses.

The boundary between oligotrophic and mesotrophic states (trophic boundary) is 0.025 mg/L
of total phosphorus concentration and 0.70 mg/L of total nitrogen concentration.

The most credible estimate of background total phosphorus concentrations in Bear Creek is
0.30 mg/L (baseline concentration).

In Bear Creek, the threshold concentration for stimulation of algal growth is a total
phosphorus level of 0.05 to 0.1 mg/L.

The assimilative capacity of a stream regarding nutrient loadings is based on the difference
between the baseline concentration and the trophic boundary.

The assimilative capacity regarding total phosphorus of Bear Creek at Davis Pond is
0.045 mg/L, and the proposed discharge pursuant to the revised Draft Permit will increase the

phosphorus concentration at Davis Pond to 0.06 mg/L, or 150 percent of the assimilative

capacity.
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50.

51.

52.

53.

54.

55.

56.

The assimilative capacity regarding total nitrogen of Bear Creek at Davis Pond is 0.06 mg/L,
and the proposed discharge pursuant to the revised Draft Permit will inqrease the nitrogen
concentration at Davis Pond to 11.8 mg/L, or 1,863 percent of the assimilative capacity.
The proposed effluent discharge will cause an increase of the total phosphorus concentration
at Davis Pond from 0.03 mg/L to 0.06 mg/L, or 200 percent, and would have the result of
pushing Davis Pond toward the upper end of the mesotrophic classification.

A 200 percent increase in the total phosphorus concentration at Davis Pond, together with the
effect of the proposed discharge on the assimilative capacity of the creek and the long term
effects of the increased phosphorus loading, would cause more than a de minimis degradation
of Bear Creek.

There is no evidence that the lowering of the water quality of Bear Creek by more than a de
minimis amount is necessary for important economic or social development.

Based on the terms of the Partial Settlement Agreement, a discharge would only occur
24 days a year on average, resulting in an annual average discharge of 12,000 gpd.

As the operation of the Proposed Facility will result in effluent with a total phosphorus long-
term average of 0.1 mg/L, the proposed discharge pursuant to the terms of the Partial

Settlement Agreement will not increase the phosphorus concentration at Davis Pond above
Bear Creek’s assimilative capacity of 0.045 mg/L.

As the operation of the Proposed Facility will result in effluent with a 6 mg/L Total Nitrogen,
the proposed discharge pursuant to the revised Draft Permit as modiﬁed by the Partial

Settlement Agreement will not increase the nitrogen concentration at Davis Pond above Bear

Creek’s assimilative capacity of 0.06 mg/L.
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57.  The median flow of Bear Creek at the USGS monitoring station is 1.1 cfs. If the stream flow
increased to 9 cfs, there would be a 10-to-1 dilution factor of the effluent and the total
phosphorus loading would not impact Bear Creek.

58.  If'the effluent discharge were 0.350 MGD, with a Total Nitrogen limit of 6 mg/L, and the
stream flow were 14 cfs, the total nitrogen loading would not impact Bear Creek.

59.  The in-stream monitoring provisions in the Partial Settlement Agreement and optional
alternate dispésal methods are sufficient to assure that the proposed discharge will not have
more than a de mz:himis effect on the receiving streams.

TRINITY AQUIFERS

60.  The Upper Trinity Aquifer and the Middle Trinity Aquifer are the main sources of water for
wells in the area of WCID, and the Upper Aquifer is the source for the springflows in Bear
Creek.

61.  The Trinity Aquifers underlie Bear Creek to the boundary of the Edwards Aquifer Recharge
Zone and, as such, also lie within the contributing zone of the Edwards Aquifer.

62.  There is no meaningful amount of recharge from Bear Creek to either level of the Trinity
Aquifer.

63.  The proposed discharge under the revised Draft Permit and the Partial Settlement Agreement

| would not degrade the waters of the Trinity Aquifers.

EDWARDS AQUIFER

64.  The contributing and recharge zones of the Edwards Aquifer are hydraulically connected by

conduits in the limestone subsurface and by conduits between the subsurface and surface

waters.
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65.  Surface water can be rapidly conveyed to the subsurface through surface conduits developed

| in the limestone that composes the Edwards Aquifer.

66.  Bear Creek recharges the Edwards Aquifer approximately 8 miles downstream from the
proposed discharge point.

67.  The degradation of the surface water in Bear Creek by the proposed discharge pursuant to the
revised Draft Permit will also degrade the groundwater going into the Edwards Aquifer.

68.  The discharge of effluent authorized by the revised Draft Permit would cause greater than a
de minimis degradation of the Edwardé Aquifer due to the recharge from Bear Creek.

69.  An intermittent discharge pursuant to the terms of the revised Draft Permit as modified by
the Partial Settlement Agreement would not cause greater than a de minimis degradation of
the Edwards Aquifer.

BARTON SPRINGS POOL

70.  Bear Creek contributes about 10 percent of the total recharge to the Barton Springs segment
of the Edwards Aquifer. |

71.  The Barton Springs segment of the Edwards Aquifer feeds into Barton Springs Pool, which is
used for sunbathing, picnicking, and swimming.

72. At low-flow conditions, the phosphorus concentration in Bear Creek would impact the
phosphorus concentration in Barton Springs Pool.

73.  The effluent discharge authorized by the revised Draft Permit that would cause greater

nutrient loadings in Bear Creek would likewise cause an increase in the level of nutrients in
Barton Springs Pool at low-flow conditions, resulting in an increase of the growth of algae in

the Pool.
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74.

An intermittent discharge pursuant to the terms of the revised Draft Permit as modified by
the Partial Settlement Agreement would not cause an increase in the level of nutrients in
Barton Springs Pool at low-flow conditions that would result in an increase of algal growth

in the Pool.

BARTON SPRINGS SALAMANDER

75.

76.

77.

78.

79.

80.

Barton Springs is the habitat for the Barton Springs Salamander, which is listed by the U.S.
Fish and Wildlife Service as an endangered species.

The suitability of Barton Springs as a habitat for the Barton Springs Salamander can be
reduced by decreasing DO concentrations.

A fall of the DO level in Barton Springs below the lethal concentration of 3.9 mg/L for
longer than 28 consecutive days would kill five percent of the population of the Barton Creek
Salamanders, which would be the kill level considered significant for the salamander
population.

The DO in Barton Creek with one treatment plant discharging 0.500 MGD would be
8.36 mg/L.

The proposed discharge of 0.500 MGD under the revised Draft Permit would not cause any
significant impact on the Barton Springs Salamander.

An intermittent discharge pursuant to the terms of the Draft Permit as modified by the Partial
Settlement Agreement would not cause any significant impact on the Barton Springs

Salamander.
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EMERGING CONTAMINANTS

81.  Components of pharmaceutical and personal care products (PPCPs) can persist in the
environment, particularly in water bodies; PPCPs include medicines, industrial chemicals,
detergents, disinfectants, and agricultural chemicals.

82.  PPCPs, referred to generally as emerging contaminants, are the subject of research and policy
discussion in the environmental regulatory community, particularly in regard to those
constituents that affect the reproduction of aquatic animals.

83. Texas has not adopted any numerical or narrative criteria for the regulation of PPCPs.

84. There is no evidence concerning which PPCPs, if any, will exist in the effluent proposed for
discharge either under the revised Draft Permit or under the Partial Settlement Agreement.

TRANSCRIPTION COSTS

85.  Reporting and transcription of the hearing on the merits was warranted as the hearing lasted
four days.

86.  All parties fully participated in the hearing by presentation of witnesses and cross
examination.

87.  All parties benefitted from preparation of a transcript.

88.  There was no evidence that any party subject to allocation of costs was financially unable to
pay a share of the costs.

II. CONCLUSIONS OF LAW
1. The Commission has jurisdiction over permits for the discharge of wastes into or adjacent to

waters in the State pursuant to TEX. WATER CODE ANN. ch. 26.
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SOAH has the authority to conduct evidentiary hearings and prepare proposals for decision
on contested matters referred by the Commission pursuant to TEX. GOV’T CODE ANN.
§ 2003.047.

WCID has not shown by a preponderance of the evidence that a continuous discharge
pursuant to the terms of the revised Draft Permit would not cause degradation of Bear Creek
below Aspen Drive by less than a de minimis extent nor that such lowering of the water
quality of Bear Creek is neéessary for important economic or social development, within the
meaning of 30 TAC § 307.5.

WCID met its burden of proof to show that a proposed discharge under the terms of the
revised Draft Permit will not result in degradation of the waters of the Trinity Aquifers,
within the meaning of 30 TAC § 307.5.

WCID has not shown by a preponderance of the evidence that a continuous discharge
pursuant to the terms of the revised Draft Permit would not cause degradation of the Edwards
Aquifer, within the meaning of 30 TAC § 307.5.

WCID has not shown by a preponderance of the evidence that a continuous discharge
pursuant to the terms of the revised Draft Permit would not cause an increase in the level of
nutrients in Barton Springs Pool at low-flow conditions, resulting in an increase of algal
growth in the Pool, in violation of 30 TAC § 307.4.

WCID met its burden of proof to show that a proposed discharge under the terms of the
revised Draft Permit would not cause any éigniﬁcant impact on the Barton Springs

Salamander, pursuant to 30 TAC § 307.4.
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10.

11.

12.

13.

WCID has shown by a preponderance of the evidence that an intermittent discharge pursuant
to the terms of the revised Draft Permit as modified by the Partial Settlement Agreement
would not cause degradation of Bear Creek by greater than a de minimis extent, within the
meaning of 30 TAC § 307.5.

WCID has shown by a preponderance of the evidence that an intermittent discharge pursuant
to the terms of the revised Draft Permit as modified by the Partial Settlement Agreement
would not cause degradation of the Edwards Aquifer, within the meaning of 30 TAC § 307.5.
WCID has shown by a preponderance of the evidence that an intermittent discharge pursuant
to the terms of the revised Draft Permit as modified by the Partial Settlement Agreement
would not cause an increase in the level of nutrients in Barton Springs Pool at low-flow
conditions sufficient to cause an increase of algal growth in the Pool, pursuant to 30 TAC
§ 307.4.

WCID has no legal obligation under existing Texas law to monitor or treat its effluent for
pharmaceutical and personal care products (PPCPs) that may enter its treatment facility.
Allocating 75 percent of reporting and transcription costs for the hearing on the merits to
WCID and 25 percent of the costs to the City of Austin, Hays County, and each of the two
protesting landowner groups, collectively, is a reasonable allocation of costs under the factors
set forth in 30 TAC § 80.23(d).

Based on the above Findings of Fact and Conclusions of Law, a major amendment to Permit
No. WQ0014293001, pursuant to the terms of the revised Draft Permit as modified by the

Partial Settlement Agreement, will comply with the requirements of 30 TAC ch. 332 in
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14.

regard to environmental impact, specifically the nondegradation of the receiving waters
greater than a de minimis extent.

In accordance with 30 TAC § 50.117, the Commission issues this Order and the attached
permit as modified by this Order as its single decision on the permit (amendment/renewal)
application. Information in the agency record of this matter, which includes evidence
admitted at the hearing and part of the evidentiary record, document the ED’s review of the
permit amendment application, including that part not subject to a contested case hearing,
and establishes that the terms of the attached permit (Exhibit A) as modified by this Order
are appropriate and satisfy all applicable federal and state requirements.

NOW, THEREFORE, BE IT ORDERED BY THE TEXAS COMMISSION ON

ENVIRONMENTAL QUALITY, IN ACCORDANCE WITH THESE FINDINGS OF FACT

AND CONCLUSIONS OF LAW, THAT:

1.

The application of Hays County Water Control & Improvement District No. 1 for an
amendment to Permit No. WQO0014293001 is granted in part; and the attached Draft Permit,
as modified to include the terms of the Partial Settlement Agreement, set out in Finding of
Fact No. 25, is issued to Hays County Water Control & Improvement District No. 1.

The Commission adopts the Executive Director’s Response to Public Comment in
accordance with 30 TEX. ADMIN. CODE § 50.117. Also, in accordance with Section 50.117,
the Commission issues this Order and the attached permit (Exhibit A) as modified by this
Order as its single decision on the permit amendment application. Information in the agency
record of this matter, which includes evidence admitted at the hearing and part of the

evidentiary record, document the Executive Director’s review of the permit amendment
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application, including that part not subject to a contested case hearing, and establishes that
the terms of the attached permit as modified by this Order are appropriate and satisfy all
applicable federal and state requirements.

3. All other motions, requests for entry of specific Findings of Fact or Conclusions of Law, and
any other requests for general or specific relief, if not expressly granted herein, are hereby
denied.

4. The effective date of this Order is the date the Order is final, as provided by TEX. GOV’T
CODE ANN. § 2001.144 and 30 TEx. ADMIN. CODE § 80.273 .

5. The Commission’s Chief Clerk shall forward a copy of this Order to all parties.

6. If any provision, sentence, clause, or phase of this Order is for any reason held to be invalid,

the invalidity of any provision shall not affect the validity of the remaining portions of this

Order.
ISSUED:
TEXAS COMMISSION ON
ENVIRONMENTAL QUALITY
Buddy Garcia, Chairman

For the Commission
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