














































































































intensity, and inspects sites for compliance with those provisions.
The Office of Land Development Services administers the other
provisions of the ordinance.



| Attachment M-10
LOCATION OF EXISTING WATER QUALITY

SAMPLING POINTS ON TOWN LAKE
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Attachment M-11

PRIMARY PARAMETERS AND ANALYTICAL METHODS
FOR STORMWATER SAMPLING AND LAKE MONITORING

Dectection

Parameter Method Technique Limit ug/ml
biochemical oxygen 4
demand EPA 405.1 dissolved oxygen measurements 1
chemical oxygen
demand EPA 410.2 oxidation/reduction titrimetry 5
total suspended
solids EPA 160.2 gravimetry 1
total dissolved
solids EPA 106.1 gravimetry 1
total organic
carbon EPA 415.1 combustion/IR detection 1
total phosphorus EPA 365.1 automated colorimetry 0.02
ammonia as N EPA 350.1 automated colorimetry 0.02
Kjeldahl nitrogen EPA 351.2 automated colorimetry 0.02
as N
nitrate/nitrite EPA 353.3 reduction/colorimetry 0.01
as N
iron, total EPA 236.1 flame AAS 0.01
copper, total EPA 220.2 graphite furnace AAS 0.0C1
lead, total EPA 239.2 graphite furnace AAS 0.002
zinc, total EPA 289.1 flame AAS 0.01
fecal coliform SM 908C-Db MPN procedure NA
fecal streptococci  SM 910C pour-plate NA

3EPA, Methods for the Chemical Analysis of Water and Wastes, EPA-600/

4-79-020, 1879

bAPHA, AWWA, WPCF, Standard Methods for Examination of Water and Wastewater,

15th Edition, 1980

Source:

-

City of Austin Stormwater MonitorinE‘Program Status Report, 1985



Attachment M-12

ADDITIONAL MONITORING PARAMETERS

1) Stormwater and Lake Water Column

Specific Conductance
pH
Dissolved Ortho-phosphate

2) Lake VWater Column
Temperature Chloride
Dissolved Oxygen Sulfate
pH Chlorophyll a
Secchi Disk Color
Turbidity Hardness

3) Lake Water Column, Sediment and Fish Tissue

Lead
Cadmium
Cyanide
DDT

DDD

DDE
Chlordane
PCBs

Citizen Monitoring Grab Samples

4) Stormwater and Lake Water Column

Specific conductance

pH

Total Phosphorus
Total Nitrogen
Total Organic Carbon

Lead
Fecal coliform
Fecal streptococci



Attachment M-13

TABLE 4.

MOST FREQUENTLY DETECTED POLLUTANTS
IN NURP URBAN RUNOFF SAMPLES?

(includes information received through 10/31/81)

Pollutants Detected in 50% or More of the NURP Samples

Inorganics

Organics

23.
28.
30.
36.

Arsenic (58%)
Copper (91%)
Lead (93%)
Zinc (100%)

Pollutants Detected in 20% to 49%

None

0f the NURP Samples

Inorganics

Organics

26.
27.
29.
32.
33.

Cadmium (38%)
Chromium (45%)
Cyanides (31%)
Nickel (44%)
Selenium (20%)

3.
51.
58.
78.
87.

105.

Pollutants Detected in 10% to 19%

a-Hexachlorocyclohexane (25%)
Trichloromethane (Chloroform) (24%)
1,1,1-Trichloroethane (35%)
Benzene (34%)

Toluene /24%)

Bis(2-ethylhexyl) phthalate (24%)

of the NURP Samples

Inorganics

Organics

None

5.
64.
65.
66.
85.
94.
96.

103.
l121.

Y-Hexachlorocyclohexane (Lindane) (118%)
1l,2-trang-Dichloroethene (12%)
Trichloroethene (12%)

Tetrachloroethene (10%)

Ethylbenzene (12%)

Pentachlorophenol (18%)

4-Nitrophenol (10%)

Di-n-butyl phthalate (11l%)

Phenanthrene (10%)

2 Based on 68 organic and 46 inorganic sample results received as of
10/31/81, adjusted for preliminary quality control review. Nine cities

reporting.

Source:

‘Does not include special metals samples.

%

Nationwide Urban Runoff Program, 1982
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TOWN LAKE - CLFAN LAKES STUDY APPLTCATION
DISCRETIONARY INFORMATION

A. LAKE VATERSHED CHARACTERISTICS

The watershed of Town Lake encompasses approximately 420 square kilometers
(162 square miles), and includes 8 major tributaries of which 7 are highly
urbanized. Land use in all tributaries, with the exception of Barton
Creek, 1is dominated by dense residential and commercial development.
Attachment D-1 gives the drainage area and a general description of land
use and development condition for the Town Lake watershed. As urban creeks
are exempt from the City of Austin’s Comprehensive Watersheds Ordinance,
structural water quality structures are rare in the Town Lake corridor.
Vegetated water quality buffer zones in these urban watersheds exist as
narrov but mature riparian woodlands. The integrity of these narrow
buffers is continually threatened by channelization and various drainage
projects. Imperviousness in the watershed has been estimated at 22%.
Average runoff discharge from the watershed has been estimated to be 1.37
acre feet per square mile. The seven highly urbanized tributaries are
located east of the Balcones Fault zone where the surface geology consists
of hard, soft, and mixed limestone, clay, and alluvium and terrace sands
and gravel. Slopes generally average less than 5%. The Barton Creek
watershed is still relatively undeveloped; however, numerous major
developments are in various stages of planning in this area. Barton and
Dry Creek are both located at least partially over the recharge zone of the
Edwards Aquifer. Water quality degradation from stormwater runoff is
therefore a groundwater issue as well as being critical to the health of
Town Lake and the Colorado River. Barton Creek is located primarily on the
west side of the escarpment, soils are relatively thin and underlain
predominantly by hard limestone and dolomite. Topography is more rugged
with slopes ranging from 2-35%.

B. TIDENTIFICATION OF MAJOR POINT SOURCE POLLUTION DISCHARGES

There are no major point source pollution discharges contributing to the
Town Lake watershed (The State of Texas Water Quality Inventory, 1988).
TWC also indicates that there are no point source pollution discharges in
Lake Austin which is just upstream of Town Lake and is 33.8 kilometers (21
miles) in length.

C. ESTIMATE OF THE PERCENT CONTRIBUTION OF TOTAL NUTRIENT AND SEDIMENT
LOADING TO THE LAKE BY THE IDENTIFIED POINT SOURCES

Since no point sources discharge near Town Lake, none of the total nutrient
and sediment 1loading to the 1lake can be directly attributed to point
sources. There are some permitted wastewater land application systems
that may periodically discharge during accidents or extremely wet weather;
however, none of the previous studies have indicated that there 1is any
significant contribution.

X



TOWN LAKE - CLEAN LAKES APPLICATION
DISCRETIONARY INFORMATION - PAGE 2

D. INDICATION OF THE MAJOR NONPOINT SOURCES IN THE WATERSHED AND EXISTING
CONTROL PRACTICES

The NURP study for Austin concluded that short-term effects of
runoff-generated pollutants such as BOD, ammonia, TSS, phosphates and fecal
coliforms can be significant under certain hydrologic and meteorologic
conditions. The presence of floatable pollutants such as trash, debris,
and o0il and grease was observed after storm events. Toxic metals
concentrations in the stormwater showed some elevated 1levels and some
significant concentrations of DDT were found in sediment and fish tissues.
The NURP study noted an apparent water quality difference between Town Lake
with a highly urbanized watershed and Lake Austin with a much less
urbanized watershed. Town Lake appeared to have higher concentrations of
lead and DDT in both bottom sediment and fish tissue. The NURP study
concluded the effects of storm loading on the quality of Town Lake were not
fully quantified and recommended continued studies similar to the proposed
Clean Lakes Study. It should be noted that the stormwater sites monitored
for the NURP study covered less than 1 percent of the Town Lake watershed.

The City followed up the NURP study.with a study of Lake Austin and Town
Lake (Lake Austin/Town Lake Water Quality Data Analysis, 1984). With the
available stormwater data at the time, the study predicted a significant
difference in TSS, fecal coliform, nitrates and BOD concentrations in Town
Lake from a 3.5 inch rainstorm on the watershed. Another City study of
Town Lake also concluded that there is an apparent difference in quality
between the two monitoring stations on Town Lake (Water Quality Data
Analysis for the Colorado River, 1986). This difference seems to indicate
a nonpoint source of pollution from the highly urbanized watersheds.

The on-going stormwater monitoring by the City has also indicated that
nonpoint source loadings to Town Lake <can be significant. Three
tributaries to Town Lake have been monitored for nonpoint source pollution
(Modeling Studies for the City of Austin Stormwater Monitoring Programs,
1988). The general watershed characteristics and the estimated pollutant
loadings are shown in attachment D-2. These loadings could have a
significant impact on the water quality of Town Lake. These watersheds
have significantly different characteristics. Shoal Creek is a highly
urbanized watershed with nearly full development prior to any
implementation of the City’s water quality ordinances. Barton Creek is the
largest of the Town Lake watersheds and is relatively undeveloped. Future
development will be controlled by the structural and non-structural
requirements of the Comprehensive Watershed Ordinance. Although the goal
of the ordinance is anti-degradation of water quality, the overall
effectiveness of the ordinance when an entire watershed is developed has
not conclusively been demonstrated. The Barton Creek Watershed Study
currently being performed by the City will quantify changes in water
quality in Barton Creek from nonpoint source pollution and will be a major
input to the Clean Lakes Study.

-

x



TOWN LAKE - CLEAN LAKES APPLICATION
DISCRETIONARY INFORMATION - PAGE 3

The TWC is in the process of completing a nonpoint source assessment study
for the state (Nonpoint Source Assessment Report for the State of Texas,
1988). This study used historical fecal coliform data as an indicator of
possible nonpoint source pollution. Waterbodies that were identified as
having potential problems included Shoal Creek, Barton Creek and Town Lake.
The TWC management report concluded that a major source of the elevated
fecal coliform concentrations was sewer line leakage (Nonpoint
Source Management Report for the State of Texas, 1988); however, it is
apparent that these waterbodies should be studied in more detail for other
parameters that could effect the usage of Town Lake by the public.

Nonpoint source pollution control is addressed in the Barton Creek
wvatershed and a small portion of the upper watershed of Town Lake by the
Comprehensive Watershed Ordinance. The controls include both structural
and non-structural methods that are considered best management practices.
These controls include impervious cover limitations, water quality buffer
zones, protection of critical environmental features, limitations on
disturbance of the natural stream, sedimentation basins, filtration basins
and erosion control practices.

The wurbanized area is not currently controlled since very 1little new
development is occurring; however, the City Council adopted a 14 point
program with the intent of establishing a program of retrofit and
rehabilitation for the heavily developed urban watersheds. DEP prepared a
literature of potential structural and nonstructural controls for existing
developed areas (Inventory of Urban nonpoint Source Control Practices,
1988). Implementation of the controls on the urban watersheds of Town Lake
is the ultimate goal of the proposed Clean Lakes Study.

E. POTENTTIAL LAKE RESTORATION AND PROTECTION MEASURES

Major construction or dredging are not expected to be the protection
measures required for Town Lake. The primary measures are intended to
directly or indirectly remove urban nonpoint pollutants from stormwater
runoff or base flow prior to their discharge into the tributary streams
and/or into Town Lake. The control measures in the Comprehensive Watershed
Ordinance(CW0) will be updated based on the results of the Clean Lakes
Study as well as the Barton Creek Watershed Study. In the urbanized
wvatersheds not covered by the CWO it is expected that a different
methodology will be required that will include watershed management and
some structural control along and at the discharge points of tributary
streams and stormsevers. The following preliminary list was developed from
existing literature information on structural and nonstructural controls
which will serve as the initial basis of the feasibility portion of the
Clean Lakes Study.

The inventory of practices for nonstructural control of urban nonpoint
pollution emphasizes management through "source controls" on the land
surface. ~x



TOWN LAKE - CLEAN LAKES APPLICATION
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Housekeeping management practices involve removing or controlling
accumulations of urban pollutants prior to their entrance to the storm
severs, drainage ways and receiving waters, and include:

0 street sweeping;

0 collection system maintenance - flushing, cleaning, and repair of
storm sewers and sanitary sewers;

o pesticide and fertilizer management;

o litter control.

Erosion source control practices involve retarding the movement of sediment
and associated runoff from the site of a land-disturbing activity, and
include:

o erosion control on construction sites and disturbed areas with
temporary and vegetative practices;
o enhanced infiltration and filtering (e.g. buffer strips).

Regulatory measures used in water quality management involve all levels of
government, and include:

o regulation of discharges to sewers and drainage ways;

0 regulation of discharges to the subsurface -- leaking underground
storage tanks;

o regulations on hazardous and nonhazardous polluting materials in
transport;

o regulations on storage and disposal of hazardous and polluting
materials and wastes;

o regulation of urban and suburban watersheds -- CWO and the

14-Point Program.

Public information and education programs involve raising the level of
public awareness regarding the relationship between water quality and land
use practices, and include:

radio, television public service announcements;
utility bill inserts;

neighborhood workshops, demonstrations, etc.;
pertinent curriculum in area schools.

© 00O

The inventory of selected permanent structural measures for nonpoint source
pollution control indicates that implementation of practices may occur at
any one of three points in the stormwater runoff regime.

Stream erosion controls involve in-line controls that retard erosion of the
channels, and include:

o stream bank stabilization;
o detention.



TOWN LAKE - CLEAN LAKES APPLICATION
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Structural source controls involve on-site controls that prevent or retard
pollutants from reaching the collection system or receiving stream, and
include:

o pervious pavements;
o infiltration;

o sedimentation;

0 filtration.

Collection system controls involve regional controls to remove pollutants
from stormwater runoff once sediments and debris are off-site and in the
collection system, and include:

o catch basins;

o oil/grit separators;

o screening;

o swirl solids separator;
o treatment.

F. POTENTIAL ADVERSE ENVIRONMENTAL IMPACTS OF RECOMMENDED MEASURES

Because no major construction or dredging is expected, the potential
adverse environmental impacts will be minimal. Nonstructural source
controls will have minimal ‘adverse impacts. VWhen structural controls are
necessary, DEP has in place a complete review process intended to minimize
adverse environmental impacts and to provide public input at the
Environmental Board. The major potential impact is erosion during
construction of structural controls. Erosion and sedimentation requirements
have already been implemented by the City. Because available open space
for 1locating water quality structures is rare in wurban, built out
wvatersheds, another potential impact 1is 1loss of parkland or riparian
habitat to make space for recommended structures.



Attachment D-2

NONPOINT SOURCE 'LOADING DATA

Vatershed Characteristics and Development Conditions

Drainage Imperv. Location & Development Housekeeping or
Watershed Area  Cover Land Use Condition Maintenance
(Acres) (%)
Barton Creek 74,240 7 Suburban Developing Good
@ Loop 360 Multiple
Shoal Creek 7,872 47 Urban Fully FairS
@ 12th St. Multiple Developed
Rollingwood 63 21 Suburban Fully Good
Single Family Developed
$

Channel improvements along Shoal Creek occurred between 1982 and 1986

Pollutant Load Generated from 1-Inch Rainfall

Watershed TSS BOD NO3 TKN TP FeCol.* Pb.
Barton Creek 5 0.02 0.002 0.01 0.005 430 -
Shoal Creek 83 0.45 0.020 0.14 0.120 24,047 -
Rollingwood 2 0.06 0.006 0.001 0.001 411  0.0002
* The unit of fecal coliform load is million colonies per acre. All other

units are pounds per acre.

Source:
Program, 1988.

-

X

Modeling Studies for the City of Austin Stormwater Monitoring
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DRATNAGE AREAS AND DEVFEI.OPMENT CONDITTON OF TOWN LARFE. WATFRSHED

Drainage Area

Watershed (Square Miles)
Barton 125.3
Shoal 12.7
Waller 5.3
Johnson 1.7
Dry 3.8
West Bouldin 3.0
East Bouldin 1.9
Blunn 1.4
Harper’s Branch 0.6
Ogher (Estimated)

Urban Core 1.0

Urban Residential

and Parks 2.0

Suburban 2.9
TOTAL 162.0

Development
Predominant Land Use Conditions
Suburban/Multiple Developing
Urban/Multiple 95% Developed
Urban/Multiple Developed
Urban/Residential Developed
Suburban/Multiple Developed
Urban/Multiple Developed
Urban/Multiple Developed
Urban/Residential Developed
Urban/Commercial Developed
Urban/CBD Developed
Urban/Multiple Developed
Suburban/Residential 75% Devealoped



