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Project Overview/Scope

Objective:

Develop an integrated surface-water/ groundwater model to simulate
transport from OSSF, TLAP, TPDES wastewater facilities in the Contributing
and Recharge zones of the Edwards Aquifer to quantify the impact of
wastewater disposal on recharge to the Edwards Aquifer.

Study area:
Helotes Creek Watershed of northwest Bexar County.
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Collaborators

Edwards Aquifer Authority

City of Austin

University of Texas — San Antonio



Project Overview/Scope

Texas Pollutant Discharge Elimination
System (TPDES)

Texas Land Application
Permits (TLAP)

Methods of
Wastewater Disposal

On-Site Sewage
Facilities (OSSF)




Background:
Objectives

This project will contribute to the
Edwards Aquifer Protection Project (EAPP) program

A critical, unanswered question:

What is the impact of wastewater disposal practices, such
as on-site sewage facilities (OSSFs), Texas Land Application
Permit (TLAP) facilities, and Texas Pollutant Discharge
Elimination System (TPDES), on the quality of recharge to
the Edwards Aquifer?
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Background
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Background
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1990 1,535 --- 1970
2000 4,285 179.2 1980
2010 7,341 71.3 1990
2016 8,758 19.3 2000
(Estimated) 2010
2016

(Estimated)

Population Growth

Helotes Grey Forest

. Census Population Percent
Census Population Percent
Change
Change
385

442 14.8
425 -3.8
418 -1.6
483 15.6

532 10.1
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* Thereare 1,635 OSSFs
within the framework

domain

e Both standard systems
and aerobic-surface

spray systems,

e Distanceto creek beds:

Lowest: < 1 ft

Greatest: ~ 2569 ft
Average:~ 827.3 ft
Median:~ 762.4 ft
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BCAD: Helotes Creek Watershed Properties by 1900
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BCAD: Helotes Creek Watershed Properties by 1950
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BCAD: Helotes Creek Watershed Properties by 1960
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BCAD: Helotes Creek Watershed Properties by 1970
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BCAD: Helotes Creek Watershed Properties by 1990
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BCAD: Helotes Creek Watershed Properties by 2000
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BCAD: Helotes Creek Watershed Properties by 2010
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BCAD: Helotes Creek Watershed Properties by 2016
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EAA/SwWRI Sampled Water and Periphyton/Seston to
Determine Trophic State of Helotes Creek Watershed
(Not funded as part of Prop 1 EAPP project)
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se trophic state to determine degradation
the watershed

Oligotrphic Mesotrophic Eutrophic
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No TPDES and TLAP‘in Study Area*

* TPDES = Texas
Pollutant Discharge
Elimination System;
federally-regulated
permits

* TLAP = Texas Land
Application Permit;
state-regulated
permits
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Developed Integrated Hydrologic Model
to Predict Impact of Different Types of
Waste Disposal Facilities

* Hydrologic modeling requires two integrated
models.

— Groundwater Model
—Surface-Water Flow Model

* All modeling software is open source and
available in the public domain.

E |
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OSSF Inflow Zone Transport Pathways
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Considered Eight Scenarios

Basecase
Existing OSSFs

Scenarios 1-3 o R R A
OSSFs =i E5= 55— N
Scenarios4 & 6 474
Upstream TLAP =i =

Scenarios5& 7
Downstream TLAP

AP s
B AP A | Recharge Zone [ etotes Creex Watershea
[ ossFsGroups [ Contributing Zone.

Scenario ¢
Downstrea




Scenarios

e OSSF scenarios include unaccounted and defective facilities.

* Capacity of the TPDES and TLAP facilities equates to 4,800
homes over 1,800 acres, a residential development
conceivable in the 15,640 acre Helotes Creek watershed.



Results

Cumulative Mass to Trinity Relative to Base Case

[—1 OSSF Scenarios
[—1 TLAP Scenarios
3 TPDES Scenarios




Conclusions

Integrated model developed to simulate wastewater impact on recharge

Model has limitations (i.e., porous media, not karst flow, limited data)
Impact of OSSF, TLAP, and TPDES simulated
Trophic state of Helotes Creek is marginally impacted

Increased discharge of effluent, regardless of facility type, will render the
creek clearly degraded

Eight scenarios evaluated, many others possible (i.e., simulating particular
facilities, varying distance to creek, field testing TLAP & TPDES, etc.)

Model applicable to other localities (i.e., effluent discharge across
Contributing Zone)
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Thank you! Any questions?
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Water Runoff and Groundwater Quality in the Recharge
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Plain Language Summary

» Surface water and groundwater are connected

» Contaminants in runoff enter the aquifer during storms
» Urbanization is a source of contaminantsto the aquifer

aminant concentrations in the aquifer are currently (2020) low
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The Frio River-A major source c
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The Edwards Aquifer System

« How does the system work?

— Rain falls on the contributing zone, streams flow across the recharge
zone, and recharge water enters confined zone

— Regional flow paths vs local contributions
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Problem Statement

 There is a need to understand how the quality of surface
water affects the quality of the groundwater, especially In
regions with BMPs.

Objective

» Assess aquifer response to storm runoff — specifically as it
ates to water guality — for different urbanized areas, using a
roach.

P

|/




Site Selection

e Establish two pairs of surface water/groundwater sites
— One pair is in a more rapidly urbanizing area (US 281 and Loop 1604)

— One pair is in a less urbanized area (Camp Bullis area)

Map of BMP locations in the recharge zone
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Site 1 pair — Salado Creek and Shavano Park well

« Site pair represents less urban development

— Surface water sampling is on military installation
— Groundwater sampling is downstream
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Site 2 pair -West EIm Creek and Encino Rio Well

an development
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Collect Continuous Monitoring Data

* Real-time stream and groundwater data are needed to identify
periods of drought, recharge, and changing water quality.




Collect Routine Groundwater-Quality Samples

Chemical analyses included: nutrients, pesticides, selected
major and trace ions, nitrogen isotopes, and hydrogen and
oxygen isotopes




Collect Storm Event Samples

» Sampled four stormwater-runoff events from each stream

» Additional groundwater samples collected during storms

Groundwater sampling

during a storm

Same measurements made o



Surface Water and Groundwater are Connected
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Contaminants in Runoff Enter the Aquifer During Storms

A. Rainfall data site (fig. 1; table 1)

Daily rainfall, in inches

EXPLANATION
=+ «@+ + Total detections
<> Herbicide detections
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Urbanization is a Source of Contaminants to the Aquifer
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Aquifer Contaminant Concentrations are Currently (2020) Low

EXPLANATION
Groundwater sample,
by site (fig. 1; table 1)
<> Shavano well
& Encino Rio well
Surface-water sample,
by site (fig. 1; table 1)
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Nitrate concentrations are low in both runoff and groundwater
Little evidence of wastewater contamination



W hat Did You Get From This Study?

» Project completed on time and within budget

» Leveraging of funding and resources

» Urban Waters Federal Partnership-$$ for site construction and analysis
» USGS NAW QA program-Historical data

WS EARZ program-Comparative data from existing EARZ sites

contaminants of concern
tion affects groundwater quality

ta archived for all)



Deliverables

= USGS

USGS Scientific

nvestigation Report

S Fact Sheet

a USGS

science for a changing world

Prepared in cooperation with the City of San Antonio

Temporal and Spatial Variability of Water Quality in the
San Antonio Segment of the Edwards Aquifer Recharge
Zone, Texas, With an Emphasis on Periods of Groundwater
Recharge, September 2017-July 2019 |

Scientific Investigations

RECHARGE ZONE
i PUEASTAECUEOFORENVROWENT

U.S. Department of the Interior
U.S. Geological Survey

Prepared in cooperation with the City of San Atonio

Effects of Urbanization on Water Quality in the Edwards

Aquifer, San Antonio and Bex:

Overview

‘Contimaous water-qualiry monitoring data and chemical
surface-water and groundwater samples collected dizing
in the recharge z00e of the Edwards aquifer were used to
£ the surface-water groundwater
0 south-central Te
ter Tesource managess, city
planners, the scientific commmity, and the general public sbout
the effects of whenization on wter quality in the Edwards aguifer
recharze zone

Introduction

“The San Antonio segment of the Edvwards aquifer
south-<enmral Texas, is 3 designated sole-source aquifer (US.
‘Exviroumental Protection Azency, the primary source
of water for more than 1.7 mllion people in the city of San
Antorio and the surrounding ares (Tremallo and others, 2015;
‘Greater Edwards Aquifer Allance, 2020). Ongoing residential and
‘commercial development in Bexar County on the Edwards aquifer
recharge zone (Gie. 1) has the potential 0 increase the variery and
concentration of Contaminauts ia stormwater Tnoff and, thereby,

o dus

ar County, Texas

in water recharging the Edwards aquifer (Musgrove d others,
2016; Opsabi and others, 2018). The Edwards aquiferis 3 limestone
(kars?) aquifer and the porous pature that i characreriStic of the
‘Edowards aquifer recharge zone (also referred to a5 the ncorfined
20ne) makes the system vulnerable o contamination from sources at
the land surfsce (White, 1988). As a resulr, warer-resource managers
vorking on Edwards aquifer issues bave inplemented management
practic a5 the creation of conservation easemeRs o protect
the quality of water i the aquifer and the long-term Bealth of
the region’s public water supply (City of Sam Amtonio, 2020,

‘water (SW) and proundwater (GW) stes i the Edwards aquifer
recharge zone, with an eplsis on changes during periods of
harze.
‘quality was mositored at SW and unconfined GW sites
‘with different degrees of whanization using a study desizn based o
previous and ongoing work i the San Astonio area (Masgrove aod
‘others, 2010, 2011, 2019; Opsab, 2012; Opsabd and others, 2020).
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Team Members

« USGS Key Personnel include:

— Doug Schnoebelen, Ph.D., Branch Chief, South Texas Program
2ve Opsahl, Ph.D., Hydrologist

grove, Ph.D., Research Physical Scientist

lief, South Texas Program
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Additional questions or discussion?



