










































































































water quality control structures. Water quality control 

design should be included at the initiation of a project. 

Well-designed NPS pollution control structures require 

equally careful construction. Frequent project inspec

tion will enable identification of potential problems 

early. Proper grading of the filtration basin surface is 

crucial in order to achieve uniform infi ltration of 

storm water. 

Flexible water quality control regulations is probably 

warranted in some for small, low-impact busi

nesses. The review process s hould strive to 

accommodate NPS pollution control strategies that are 

appropriate to the site and the activities to be conducted 

there. 

Innovation in water quality control design is discour

aged by the regulations. Deve lopers are not interested 

in paying for extensive documentation and frequent 

water quality monitoring of a nontraditional water qual

ity control system, in order to gain approval of the 

development project. 

2. Implementation of Water Quality Controls 

Water Quality BMP Design 

The City of Austin's water quality regulations have 

evolved over the past 15 years into an extremely detailed 

set of requirements. The City's water quality rules and re

lated information, codified in the Environmental Criteria 

Manual, constitute more than 300 pages of the 450 page 

manual. Proposed projects are reviewed carefully by City 

staff for compliance before approval is granted. 

While the level of detail contained in the rules is 

undoubtedly intended to ensure that water quality is pro

tected, it has the effect (intentional or unintentional) of 

discouraging any deviation from the standard designs. The 

designs laid out in the City manuals are provided in such 

detail that it is relatively simple for any engineer or archi

tect (or graduate student) to determine the appropriate BMP 

for the site, and to quickly place the control on the plans. 

This represents a cost savings to the designer by saving time. 

The more significant savings occurs during the review pro

cess, however, because City reviewers are unlikely to 

challenge their own designs, as long as they are properly 
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sized and located on the site. 

This implicit resistance to innovative or nontradi

tional controls was encountered in the Garden-Ville project. 

The owner wanted to use a simple design that relied upon 

many infiltration areas throughout the site to prevent run

off, but met with resistance from City staff so he ultimately 

settled on a "standard" system similar to that recommended 

for any commercial site. Although the risk of damage from 

a failure of the proposed approach was slight due to the small 

size and low impact nature of the business (an organic nurs

ery), the City was unwilling to allow what may well have 

been an equally effective, but far less expensive and less 

intensive, approach to water quality protection. 

In addition to the regulatory strategy, economic and 

market considerations also discourage developers from pro

posing innovative or nontraditional approaches to water 

quality. A primary goal of any project, once designed, is to 

minimize the time to completion, thereby reducing the time 

required to recover the developer's initial investment. Lend

ers are most apt to finance projects that they believe will 

succeed quickly, which dictates the type of construction that 

a developer can realistically consider. For example, in the 

Woods of Westlake Heights project, an alternative approach 

to water quality was conceived by the student reviewers, 

using c lustered housing units, smaller individual property 

sizes associated with each home, and more common park 

land. While the evidence to support the viability of such an 

arrangement is strong, lenders tend to be conservative. This 

type of departure from the norm would likely be seen as 

risky in the current local real estate market. 

Also. as noted above. City review time is likely to 

be minimized by a project's adherence to the letter of the 

rules, including standard water quality controls. Given that 

Austin's review time is considered by some to be exces

sively long in comparison to other cities, this is an important 

consideration. Again using the Woods of Westlake Heights 

as an example, a regional water quali ty pond that could have 

treated a larger volume of runoff water may have been pos

sible, even under the existing lot configurations. There was 

no incentive for the developer to pursue such an approach, 

however, because it would only have delayed the project 

approval process and would have incurred additional ex

penses for the developer. If. on the other hand, the City 

could offer an incentive for such a needed and beneficial 

use of a site, then the overall level of water quality protec

tion in the watershed could improve. 

IMPLEMEN T ING S T 0 R M 

Constn1ction of Water Quality BMPs 

In spite of the relative precision involved in the 

design of water quality Best Management Practices con

trols (BMPs), whether based on a standard design or not, 

site visits confirm that many begin to fail almost immedi

ately after installation, suggesting deficiencies in 

construction. Commonly observed fail

ures of water quality BMPs, including some of those 

evaluated for these four projects, include: short circuiting 

of ponds, failure of revegetation, and incorrectly constructed 

inlet/outlet structures. 

In one of the first design manuals written about 

water quality BMPs, Schueler emphasizes the importance 

of careful grading, use of specialized equipment to avoid 

soil compaction, and close attention to proper construction 

of BMPs.8 Nevertheless, it appears that the deceptively 

simple appearance of most water quality BM Ps sometimes 

results in inadequate attention to importan t design details. 

Close attention must be paid to details such as proper grad

ing of basins, appropriate sizing and placement of inlet/outlet 

structures, and careful installation of vegetation. Engineer

ing specifications for these types of details may need to be 

made more explicit on the actual BMP construction plans. 

Maintenance 

Water quality designers and engineers consistently 

regard maintenance concerns as the most important, but also 

the most neglected. responsibilities of a stormwater man

agement program. The importance of maintenance is that 

this activity ensures that all of the other efforts and invest

ment in the stormwater program will be effective and 

efficient. Without proper maintenance, the resources that 

have been allocated to stormwater programs may be wasted. 

For many communities, maintenance is often neglected or, 

at best, performed sporadically. This maintenance deficiency 

poses a serious threat to the safe and effective operation of 

the stonnwater facilities and may jeopardize public health 

and safety. 

Maintenance, however, is much more than routine 

cleaning and upkeep. A successful maintenance program 

also focuses on how other segments of the storm water pro

gram w ill affect maintenance responsibi lities. The 

combination of an increasing number of stormwater pro

grams through federal mandates or voluntary efforts, and 
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decreasing funds available for stormwater programs, cre

ates an even more pressing need for effective maintenance 

procedures that will improve efficiency. The most effective 

stormwater programs will incorporate maintenance concerns 

into comprehensive storrnwater programs. The four case 

studies provide details about how efforts could have been 

made during the project design and construction phases to 

prevent future maintenance concerns. 

During the planning and design process, an em

phasis should be placed on eliminating future maintenance 

concerns. It is at this point that the success or failure of a 

facility is really determined. The Garden-Ville owner faced 

a decision during the planning stage that could have sub

stantially reduced maintenance needs. The project planners 

wanted to take full advantage of the natural conditions at 

the site and thought that the ample open space, deep soils 

and gentle slopes would substantially reduce runoff through 

natural infiltration. The planners wanted to create a drain

age system that would depend more on natural conditions 

and thus eliminate the need for the return irrigation system. 

This would have alleviated a substantial degree of future 

maintenance responsibility. The City's planning stafl: how

ever, voiced significant reservation about this idea and the 

project planners decided to implement the more conven

tional return/irrigation system. 

For the Wal-Mart project, several steps could have 

been taken during the design process to reduce long-term 

maintenance commitments. This site developed a problem 

within one of the sedimentation basins because the inlet 

structure was not positioned properly. Drainage flowing 

from the inlet structure within the basin quickly developed 

preferential paths and flowed directly to the rock berm. This 

occurred because the inlet strncture was not located at a 

point where drainage could flow evenly across the entire 

basin. If this process continues, severe channelization and 

potential structural fai lure may occur and will require sub

stantial maintenance efforts. If the designers had changed 

the location of the inlet structure so that it would allow fl ow 

across the entire basin during the design process, this prob

lem could have been averted. 

Water quality control difficulties at the Woods of 

Westlake Heights were similar to the one described for Wal

Mart. Drainage entering the basin flowed directly toward 

the rock berm. The inlet structure was not designed to dis

sipate the energy of the inflowing runoff and runoff began 
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to channelize and erode the basin. With a suitable energy flow strategies including the use of pervious pavement as 

dissipator in place, the flow would have been slowed down 

and distributed across the entire basin. These design prob

lems at the Woods of Westlake Heights and Wal-Mart sites 

have created potential future maintenance problems and re

duced the pollutant removal efficiencies and lifespans of 

the basins. 

The quality and accuracy of construction will af

fect the degree and frequency of maintenance. It is not 

enough to rely on well-planned and -designed facilities; poor 

quality materials and faulty construction can negate the ben-

non-structural controls, but encountered potential delays in 

acquiring development approval. In particular, the use of 

pervious pavement must be approved by the Fire Depart

ment. The approval is contingent upon a demonstration that 

the pavement is adequate to provide site access to Fire De

partment vehicles. 

The Land Development Code Index lists 29 stan

dards related to Water Quality and 34 standards related to 

Water Quality Related Development Intensities. These are 

standards that are directly related to water quality control 

eficial effects of this previous-'Nork. At this stage of project structures. In addition to these standards, there are at least 

development, it is crucial to ensure that the construction 

meets the intent of the design. In order to prevent the need 

to repair, reconstruct or accept future problems with water 

quality BMPs, it is more sensible to correct these problems 

while still in the construction phase. Proper construction is 

needed to ensure that the maintenance will allow the facil

ity to function properly. 

Through adequate construction inspections, several 

problems could have been averted at the Gordon Bailey 

Middle School. Construction inspections should have re

vealed that the geotextile fabric in the retention basin was 

installed improperly. The fabric, which serves as an imper

meable liner, should have been covered with at least eight 

inches of soil and grass for protection, but its surface was 

exposed in some locations. This exposure could result in 

tearing of the fabric, which would cause the water that is 

supposed to be retained, to enter the ground and potentially 

enter the aquifer. Although it would be a major endeavor to 

correct the problem now, inspections during construction 

could have identified the problem. 

3. Land Use and Site Considerations 
The City of Austin Land Development Code de

scribes performance standards, criteria and restrictions 

applicable to site design. Many of these standards have the 

potential to conflict with the design ofNPS pollution con

trol structures. Building set backs, landscaping standards, 

roadway access, parking lot size, and restrictions on imper

vious cover limit the manner in which a site can be 

developed. Often, NPS pollution controls are addressed after 

these other criteria are satisfied. This can limit the use of 

creative approaches to water quality management. For ex

ample, the owner of Garden-Ville wished to use overland 
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six standards dictating indirect controls on site design of 

water quality control structures. The City's General Land

scaping Requirements state that water quality basins "shall 

have effective buffering from street view." Similarly the 

Landscape Requirements for Hill Country Roadway and 

Southwest Country Parkway section specify a buffer width 

between the road and the development. Fifty percent of the 

buffer may be used for detention or sedimentation basins 

but the basins must be screened from the roadway and adja

cent properties. The landscape buffering requirements create 

an incentive to position NPS pollution controls in the back 

corner of a site, as they are at the Wal-Mart site. 

Innovative approaches to water quality manage

ment are also permitted as described in the Land 

Development Code section oflnnovative Management Prac

tices. However, the site design team must demonstrate the 

technical merit of the alternative system and the advantages 

to be gained over the practices dictated by the Land Devel

opment Code and the Environmental Criteria Manual. 

Developers typically attempt to follow what is specified in 

the Code because of the costs incurred in delaying the site 

plan review process. Introducing an innovative water qual

ity control system requires documentation of the anticipated 

performance of the system. System demonstration may cost 

a substantial amount of money that may not be recovered 

even if the alternative system is approved. Although this 

section of the Code states that Innovative Management Prac

tices are encouraged, the demonstration process presents a 

disincentive. 
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SUMMARY 
The four case studies from Austin, Texas demon

strate the complexities associated with implementing storm 

water quality regulations. Planning professionals involved 

in enforcing the regulations or implementing the regulations 

should be aware of some of the problems that are likely to 

arise. The majority of developers and site planners select 

an NPS pollution control system prescribed by the City rather 

than attempt to implement an alternative system. This is 

due to the lengthy "proving it works" process that trans-
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GLOSSARY 

BMPs - Best Management Practices. Refers to structures 
or strategies employed to reduce pollutant loads 
in stom1water runoff. 

Critical Water Quality Zone (CWQZ) - The area directly 
adjacent to a major waterway or one of its 
tributaries. Defined in the City of Austin 
regulations as a 100 foot-wide zone on either 
side of the drainage channel where no develop
ment or construction may occur. 

Deteniion basin - A basin that collects the stormwater 
runoff and slowly re leases it to the receiving 
water body drainagcway. 

Filtration basin - A basin constructed with a layer of sand 
and underlain by a scric of perforated pipes. 
Water flows into the sand and percolates down
ward and discharges via the pipes. The 
percolation action "filters'' the sturmwater. 

First flush - Refers to the initial volume of stormwater 
runoff. This has been demonstrated to carry the 
heaviest pollutant load. 

Flow velocity dissipater - A structure which partially 
blocks water flow so that the velocity is de
creased. It is typically constructed out of 
staggered blocks set on a concrete apron. 

100 year flood - Refers to the precipitation amount 
associated with a storm that is expected to occur 
at a frequency of every I 00 years. 

Impervious cover - Hard surfaces which do not transmit 
water to the underlying ground surface, including 
roofs, pavement, concrete structures, etc. -107 



Nonpoint source (NPS) pollution - Pollution which 
emanates from overland flow of stonnwater 
runoff. Because the runoff comes from a variety 
of sources. it is "nonpoint." An example is 
highway runoff where oil, fuel and exhaust 
fumes deposit pollutants on the pavement. 
Stonnwater runoff washes the hydrocarbons. 
heavy metals. and nutrients off of the pavement 
and into receiving water bodies. 

Retention basin - A type of basin where stonnwater 
collects from the initial volume of stonnwater 
runoff and is held for further treatment. Typi
cally. the water is used for re-irrigation. 

Rock benn - A berm constructed of rocks and wrapped 
within a wire mesh ~nicture. It serves to 
dissipate rapid runoff velocities in drainage 
areas. 

Runoff - Overland fl ow of stonnwater. 
Sedimentation basin - A basin where stonnwater is held to 

allow the settling of the fine sediment typically 
carried by stonnwater runoff. 

Splitter box - A flow inlet structure which "splits'' the 
volume of runoff entering into separate basins. It 
is typically constructed of concrete and is 
positioned upstream of sedimentation basins. 
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Information for Contributors 

Manuscripts may treat any subject connected with the study or prac
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Suggested length is 5,000 to 10,000 words, including notes and 
references. 

Papers submitted are reviewed anonymously. Authors should refer 
to themselves in the third person in text and notes. 

Authors should submit five copies of each manuscript, which will not 
be returned. A cover sheet listing the article title, author's name, and 
author's address and phone number should accompany each copy 
of the article. If a manuscript is accepted for publication, the author 
must provide a copy on diskette. 

Authors should follow the most recent edition of the Chicago Manual 
of Style. Authors may use either the author-date (parenthetical notes 
with reference list) or endnotes style of references. Manuscripts with 
footnotes wi 11 not be accepted. 

Authors should submit a copy of each illustration, chart, table, or 
graph with the manuscript. If the manuscript is accepted, the author 
will be required to provide a camera-ready copy of each graphic, 
not to exceed 6-1 / 2" by 911
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accompany an article, but publication of these will be at the editor's 
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