










































































































































































































































































oil or diesel as a control. Figures for Amdro, Logic, and no treatment were probably 

inflated for a variety of reasons, such as the propensity to over-report names of both 

brands, and "socially desirable" behaviors. The results indicate that a public education 

campaign should target this specific pest control issue. The topic is well known and 

popular among citizens and represents a potentially major source ofNPS pollution. The 

poison-free use of boiling water could be an important component of the education 

message. 

Leaf and Grass Clipping Disposal. Two different questions were used in gauging how 

the public dealt with waste leaf and grass matter. Initially, respondents were asked if they 

composted these materials, which yielded responses judged to be unrealistically high 

(42%). The question was reworded to ask about disposal in general, producing more 

realistic data. Half of the respondents reported bagging their leaves/clippings, a quarter 

left them on the lawn, and the remainder composted clippings. The public education 

campaign could focus upon the large group which sends its organic wastes (a 

resource) to the landfill. 

General NPS Knowledge and Behavior Questions: A set of general questions was 

asked of all respondents. These questions dealt with important subjects gauging the 

respondents' knowledge of and behavior affecting levels ofNPS pollution. With the 

large data set obtained, more reliable results were generated for the various analytical 

subcategories (gender, race, age, and geographical region). 

Destination of Storm Water Runoff: The survey asked whether respondents knew where 

storm water goes after entering storm sewers. The question addressed the important 

connection between runoff and pollution in waterways. 

The data show that almost half (48%) of those surveyed were unsure of the final 

destination. 38% correctly answered that it went to creeks or waterways, and the 

remaining 15% incorrectly stated that it was somehow treated. The question was worded 

to encourage "Don't Know" responses rather than incur high numbers of guesses. These 

results indicate a widespread lack of knowledge about one of the most fundamental 
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engines ofNPS pollution. As such, the topic is an ideal subject of the public education 

campaign. 

Relative Harm of Chemical vs. Natural Fertilizers: Few respondents (7%) selected cow 

manure as more environmentally harmful to waterways than chemical fertilizers. 

Notwithstanding attempts to carefully word the question, a skewed data set was obtained. 

Almost two-thirds correctly selected chemical fertilizers, with the balance answering 

"Don't Know" (27%). The fact that over a quarter were still unsure potentially makes it a 

suitable subject for the public education campaign. One important matter remains for the 

subject of another study: whether proper knowledge of the relative harm affects the 

publics' decision to choose natural over chemical fertilizers. 

Environmental Consequences of OrganiC Matter in Creeks: Almost half of the 

respondents reported leaves and grass clippings to cause problems in waterways beyond 

those of clogging. Around 30% said that they were not a problem, with the balance 

(22%) not sure. The question was worded to balance the responses against the safer 

response of "yes" (that is a problem). While natural systems can cope with some inputs 

of these materials, urban roads and storm sewers send much larger quantities into 

receiving waters than occurs in undeveloped settings. With over half of survey 

respondents either unsure or incorrect on this point, the matter should be addressed in the 

public education campaign. 

Motor Oil Disposal. Around two-thirds of respondents reported having their motor oil 

exclusively changed in professional shops, leaving a sizeable portion changing and 

disposing of their oil themselves. This latter group was probably lower than exists in 

reality, with the propensity to choose the easier answer of "Take to shop," perhaps 

perceived as more environmentally responsible. Half of all respondents said they would 

take used motor oil to a shop for disposal, while fully 15% said they would dump it in the 

trash and 4% answered they would pour it on the ground. The balance (27%) were 

unsure. The results indicate a need to educate the public about both the need to take used 
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oil to a shop to be recycled and that the substance is very harmful if released improperly 

into the environment. 

Household Hazardous Waste Disposal. Almost 40% of respondents reported that they 

would dispose in the trash any left-over household products such as paint thinner and 

pesticides. Other significant groups said they would take them to the City of Austin's 

Hazardous Waste Center (22%), "Don't know" (20%), or would "Use it all up" (18%). 

Two respondents (1 %) said they would dump them on the ground. Despite attempts to 

word it carefully, the question was a difficult one for many respondents. 

As the last of many NPS questions, it was by then obvious that an "environmentally 

responsible" answer was expected. The results indicate that many persons are probably 

unaware of the City's Hazardous Waste Center and that much confusion exists as to 

proper disposal of such materials. Given the potential for NPS pollution, the matter 

should be the subject of the public education campaign. 

A high percentage of respondents demonstrated a lack of knowledge about the 

fundamental principles ofNPS pollution, water quality problems associated with disposal 

of organic debris in waterways, and how to properly dispose of petroleum products. In 

addition, a high percentage of respondents use pesticides and fertilizers, with 

approximately 50% applying them inappropriately before heavy rains. 

Public education campaigns in years following this survey have targeted specific areas of 

concern revealed by the results. 
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6 TECHNOLOGY TRANSFER 

Ongoing technology transfer opportunities have been incorporated with educational 

efforts and with requests from information from other agencies and states. Some recent 

efforts include: 

• A press conference was held with international exchange students from Russia 
and City Council members at St. Elmo Wet Pond which demonstrated Austin's 
efforts in nonpoint source pollution control. An informational packet was 
assembled for public outreach at St. Elmo Pond which includes species specific 
landscape design and installation details (Appendix H). 

• Effectiveness data for Barton Ridge Plaza is being provided to Rutger 
University's Civil and Environmental Engineering Department for effectiveness 
and design feature information on sedimentation filtration basins to incorporate in 
a NJ Department of Transportation manual entitled "Appropriate Runoff Control 
Methods for the Four Physiographic Regions of New Jersey." 

• The performance evaluation and cost benefit analyses will be incorporated and 
documented in the City of Austin's citywide master planning process. 

• Design criteria for wet ponds have been developed by the City of Austin to 
provide to interested developers and engineers, and adopted on September 6, 1997 
as part of the City Environmental Criteria Manual (Section 1.6.6). The design 
criteria are based in part on the design and monitoring of the St. Elmo Wet Pond 
and are included in Appendix I. 

The primary technology transfer effort, specific to this grant, was the City'S participation 

in a conference on "Watershed Management: Challenges and Innovations." Over 8000 

invitations were distributed for this conference to, among others, state, local, and national 

agencies. The conference sponsored by the Barton SpringslEdwards Aquifer 

Conservation District, the Lower Colorado River Authority, the City of Austin 

Environmental Resources Management Division (through this grant), and Espey, Huston 

& Associates was held on July 24-26, 1996 in Austin, Texas and included City of Austin 

presentations on BMPs. In particular, one presentation by City staff focused on the 

effectiveness and design of wet ponds in this region of the United States. This 

presentation included an analysis of results from the St. Elmo pond monitoring funded by 

this grant. The field trip associated with the conference included a site visit to the St. 
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Elmo pond. The City also received one of the 1996 Conservation Awards from the 

Barton SpringslEdwards Aquifer Conservation District for it's participation in that 

conference. 

Included in Appendix J is the conference agenda and a copy of the conference evaluation 

forms which were developed by City staff and distributed to evaluate the effectiveness of 

this technology transfer effort. The appendix also includes the completed evaluation 

forms. Figure 50 displays a summary of the results of the Conference Evaluation. Over 

90% of the respondents characterized the quality of the conference as good or very good, 

and the BMP information as useful. One hundred percent stated that they would use the 

information in their work and 85% felt that they had learned something new about BMPs 

and their effectiveness. The individual evaluations included in the appendix list topics 

respondents would like to see included or expanded in the future as a response to the fifth 

question. The respondents also submitted some unsolicited comments which should 

assist with the conference format in the future. The City plans on obtaining further 

feedback in the future on the implementation of the technology information provided to 

conference participants. 
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7 CONCLUSIONS 

The conclusions are divided into those derived from the two major components of the 

grant project, the evaluation of structural controls, and the implementation of 

nonstructural controls. 

7.1 Conclusions of Evaluation for Structural BMPs 

Project staff analyzed data collected from the monitoring projects for Barton Ridge Plaza 

SedimentationIFiltration Ponds (BRP) and St. Elmo Wet Pond (SEP). The treatment 

efficiency values for various runoff pollutant parameters for both ponds are summarized 

in Table 23. The following conclusions were drawn from the results of this analysis in 

conjunction with previous eOA BMP studies. 

The BRP and SEP were implemented in accordance with the e~A's design guidelines. 

The performances of these ponds generally comply with the desired functions of the 

original designs. This study recommends that wet pond and sand filtration basins of 

adequate design be used as primary structural BMPs for NPS pollution control. 

The key elements for designing a sand filtration system are: 

• a sand bed offine sand (0.02" - 0.04" diameter) with sufficient thickness and bed 
surface area, 

• a sedimentation pond or its alternative as a pre-treatment in order to warrant effective 
filtration, 

• a splitter box to deliver at least I12-inch runoff to sand filtration system, and divert 

the remaining inflow to the downstream detention, and 

• an easy access to the sand filtration system for maintenance. 

The key elements for designing a wet pond are: 

• a permanent pool that can provide sufficient "hydraulic residence time," 

• a water surface area (at the permanent pool level) of specific size and shape that can 
prevent short circuiting of flows, 
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Parameter 

TSS 

BOD 

COD 

N02+N03 
TKN 

NH3 

TN 

TP 

DP 

Cu 

Pb 

Zn 

Table 23 

Computed Treatment Efficiencies for Barton Ridge Plaza 
Sand Filtration and St. Elmo Wet Ponds Using 

Measured Flow and Concentration 
Data (Efficiency in Percent) 

Barton Ridge Plaza * St. Elmo 

SedimentationIFiltration System Wet Pond 

89 93 

51 61 

55 50 

-76 40 

50 57 

53 91 

17 50 

59 87 

3 66 

72 58 

86 39 

76 60 

* The overall annual removal efficiency for the Barton Ridge Plaza pond system will be lower 
since a portion of the inflow by-passes or overflows the system without treatment. It is 
estimated that the annual removal efficiencies for the system will be about 20 percent lower 
than those listed in this table. 
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• a flow outlet device that provides sufficient draw-down time for the outflow to pass 
through, 

• a landscape plan that provides vegetation uptake and beautifies the environment, and 

• a sediment fore bay for sediment control and removal. 

The maintenance of ponds is important. During the first year of operation, it is necessary 

to inspect the structure during and after significant runoff events in order to fmd the 

source of all problems. After the first year, it is necessary to inspect and maintain the 

structure and its adjacent areas on a regular basis. In general, a sand filtration basin of 

adequate design will requires a major maintenance effort every few years. Wet ponds 

will require inspections every few years and major maintenance when sediment removal 

is required. 

The COA has studied other types of structural BMPs. Dry ponds (or sedimentation 

ponds), grassed channels or swales, and multi-chamber, large capacity oil and grit 

separators are all effective devices for pre-treatment of runoff waters. 

7.2 Source Control Programs 

Many of these programs, begun. through the grant were part of the application package for 

the US EPA Region VI 1994 NPS Environmental Excellence Award Program received 

for the City's multifaceted approach to NPS control. The following section discusses 

some measures of success which reflect the opportunity and benefits provided by source 

control programs. The project team supports the contention that these programs are an 

essential and integral part of the City's water quality efforts and the project results 

support this claim. 

7.2.1 Success of Public Outreach Program 

Although it is difficult to quantify the effectiveness of outreach on water quality data, the 

responses to the programs were significant. The free posters were distributed at public 

functions through the City's Community Education division. During the first month after 

the news series and public service announcement (PSA) aired, over 900 calls were 
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received on the voice-mail system, and over 1000 posters were mailed. During the next 

year, over 100 calls were received and posters sent out each month. The City also 

received group requests from companies including Motorola, IBM, 3M, AMD, AISD, 

Girl and Boy Scouts, and many other civic organizations. In May 1992, the City sent out 

270,000 utility bill pamphlets containing a condensed version of the poster information. 

In addition, 120,000 half-sized posters were sent out with an issue of the local newspaper. 

After each sponsored business seminar, the "Cut the Crud" training video was 

overwhelmingly rated "excellent" or "good" with only two percent rating it "poor." As a 

whole, the seminars were rated as being very beneficial to the business operators. Since 

the seminars, positive feedback has continued to be given to the City by the targeted 

audience with requests for more seminars in the future. In addition, the City has 

distributed over 50 video tapes upon public request, including requests from other 

environmental agency staff. In addition, the "Cut the Crud program was so well-received 

that when the City. was developing its Annual Water Quality Campaign and poster Series 

for 1994, it was decided to use the same characters and slogan as with the previous 

education program for small businesses. Wider dissemination of these materials was 

completed, and each year a new water quality campaign is planned to be developed in 

response to the reaction to this first, grant funded pilot project. 

7.2.2 Success of Citizen Monitoring Program 

This program was successful in achieving its objectives by involving citizens in the 

process of aquatic research and monitoring. The level of awareness of nonpoint source 

problems, and related environmental issues was greatly increased through participation in 

this program. Nine of Town Lake's creeks were monitored. 

Over 200 interns and volunteer monitors collected samples and documented their water 

quality monitoring data. Eight reports from different monitoring groups were generated. 

This program continues to expand and represents a baseline of specific creek data for use 

in watershed planning and prioritization. 
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7.2.3 Survey Recommendations 

Recommendations were made from the survey to design educational public service 

announcements (PSAs) associated with NPS pollution which address the following areas: 

• The physical mechanics and sources ofNPS pollution 

• Proper disposal of yard waste (organic matter), petroleum products, and 
household hazardous chemicals. 

• The existence of the City of Austin Household Hazardous Waste Center 

• The importance of properly applying fertilizers and pesticides, and 

• Alternative environmentally friendly pest control products. 

The emphasis on these topics should be increased in future education efforts based on 

lack of knowledge the respondents demonstrated on NPS problem. 
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