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Introduction

The first edition of Kemah'’s Storm Water Management Program was developed in 2008 by LJA
Engineering Inc. for the City of Kemah in compliance with the Texas Commission on Environmental
Quality (TCEQ) Phase Il requirements. This 2019 edition of the Storm Water Management Plan has been
revised and updated according to changes to the general permit set forth by the TCEQ.

The TCEQ's storm water program is divided into two phases. The first phase addresses storm water
runoff from municipal separate storm water systems (MS4s) with a population of 100,000 or more. The
second phase of their storm water program addresses storm water runoff from systems serving
populations of less than 100,000. The Phase Il areas are classified as follows: (a) urbanized areas; (b)
areas that are becoming urbanized; and (c) areas which discharge to surface waters with impaired water
quality. At the present time, the storm water system within Kemah'’s city limits serves a population of
approximately 1800 residents (according to the 2010 census) in an urbanized area. Therefore, the City of
Kemabh is classified as a Small Municipal Storm Water System (MS4) qualifying it for compliance with
Phase Il requirements.

The primary requirements for an operator of a Small MS4 are as follows: (1) to design a program to
reduce the discharge of pollutants to the “maximum extent practicable” (MEP); (2) protect the water
quality by effectively prohibiting illicit discharges to the system; and (3) to satisfy the appropriate water
quality requirements of the Clean Water Act (CWA).

To achieve the goal of the reduction of pollutant discharge to the MEP, best management practices
(BMPs) are developed and implemented to the following minimum control measures listed below:

e  Public Education and Outreach

e Public Participation/ Involvement

e lllicit Discharge Detection and Elimination
e Construction Site Runoff Control

e Post-Construction Runoff Control

e Pollution Prevention/ Good Housekeeping
e Industrial stormwater sources

The goal of this revised and updated Storm Water Management Plan is to significantly reduce and/or
eliminate the discharge of pollutants in the storm water runoff entering our MS4.

Storm Water Management Program

Public Education and Qutreach

Introduction and Regulatory Requirements
A public education program shall distribute educational materials to the community or conduct
equivalent outreach activities that will be used to inform the following groups within the City:

Residents;
Visitors;

City employees;
e Businesses;
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e Commercial and industrial facilities; and
e Construction site personnel.

The goal of the outreach program is to inform the public about the impacts polluted storm water runoff
can have on water quality, hazards associated with illegal discharges and improper disposal of waste,

and ways to minimize impact on storm water quality.

The City must ensure that a reasonable attempt was made to reach all constituents within the City to
meet this measure. Also, in accordance with 40 CFR 122.34 (b)(1), Implement a public education
program to distribute educational materials to the community of contact, equivalent outreach activities
about the impacts of storm water discharges on water bodies and the steps the public can take to reduce
pollutants in storm water runoff.

Best Management Practices and Measurable Goals

The following table presents the various best management practices adopted by the City of Kemah for
implementation within the storm water management plan for the City. The table includes practices
along with a timeline for which the City intends to proceed or implement with each practice. Each

practice is further explained in the following paragraphs.

BMP Measurable Goals 2019 2020 2021 2022 2023
Add SWMP to City’s . y
website Update Website
Update City's Website
with general storm X X X X X
water information Update Website
Post storm water
messages on City's Post 2 storm water quality X X X X X
website messages
Educational Pamphlets Distribute pamphlets at
City Hall, Visitor's Center, X X X X X
and other public buildings
Annual presentation of
Employee Training & BMPs, pollution
X
Outreach prevention, & good X X X X
housekeeping
Brochures for Review & update brochure X
Commercial and s .
Distribute brochure during
; it X X X X X
Industrial Facilities inspections
Brochure for Review & update brochure X
Construction Personnel | Distribute during
construction meetings X X X X X
and permit process

LJA Engineering, Inc.
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Stormwater Website

The City of Kemah will include a section about storm water on its website. The City of Kemah’s website
is www.kemah-tx.gov . The website will be updated to include pertinent storm water issues. SWMP
topics may include, but are not limited to, lawn care, storm drains and ditches, used oil disposal, native
plants, saving water, and household hazardous waste. The website will provide links to other websites
that can further educate the public. An electronic mail link will be provided to the City of Administrator
for residents to express concerns.

Post Storm Water Message on Website
The City of Kemah will update the website to include a minimum of two postings of general Storm Water
Quality information as well as topics of interest to the general public.

Educational Pamphlets
The City of Kemah will revise existing pamphlets and distribute them at City Hall, the Visitor’s Center,
and other public buildings.

Employee Outreach

The City will develop an employee outreach program discussing storm water quality issues. The
outreach program will be in the form of a power point presentation. Annually, the City will present the
employee outreach program to the various city departments.

Brochures for Commercial and Industrial Facilities

The City will develop a brochure informing businesses, commercial and industrial facilities about the
potential impact polluted storm water runoff can have on water quality, hazards associated with illegal
discharges, and the ways they can minimize their impacts on storm water quality. The City will also
develop a priority list of businesses that may impact water quality as a result of the services they
provide. The City will distribute this brochure during inspections of regulated facilities. The brochure will
also be available at City Hall.

Brochures for Construction Personnel

The City will develop an informational brochure for distribution during the permitting process. The
brochure will inform the construction industry about the impacts that polluted storm water can have on
water quality, hazards associated with illegal discharges and ways to minimize their impact.

Public Participation/Involvement

Introduction and Regulatory Requirements

A public involvement and participation program is a requirement of the TPDES program and NPDES
Phase Il Final Rule. Public involvement differs from public education. It not only informs the public, but
also provides opportunities for direct citizen action. When citizens participate in the decision-making
process, they are more likely to support the final outcome. This plan describes ways in which Kemah’s
community members can play an active role in developing and implementing the City’s Storm Water
Management Program. An informed and involved public can be a valuable information resource and can
help build compliance with the program. Participation by the public ensures that the program reflects
community values and priorities and thus has the highest potential for success.

The goals of the public involvement activities are as follows:
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e Raise public awareness about storm water runoff
e Provide opportunities for the public to participate in the implementation of the SWMP
e Develop public support for the SWMP

The City will identify and implement a public involvement and participation program. This includes
provisions to allow opportunities for all constituents within the City to participate in the storm water
management program development and implementation.

The City will, at a minimum, comply with State and local public notice requirements when implementing
a public involvement/participation program.

The City, via documented efforts, will ensure that sufficient opportunities are allotted to involve all
constituents interested in participating in the program process to meet this measure.

Also, in accordance with 40 CFR 122.34 (b) (2), at a minimum, comply with state, tribal and local public
notice requirements when implementing a public involvement/participation program. EPA recommends
that the public be included in developing, implementing, and reviewing your storm water management
program and that the public participation process should make efforts to reach out and engage all
economic and ethnic groups.

The effectiveness of this MCM will be evaluated by the completion of each of the measurable goals
identified for the BMPs selected.

Best Management Practices and Measurable Goals

BMP Measurable Goals 2019 2020 2021 2022 2023
Advisory
Committee Update Committee on X X X X X

(Citizen Panel) implementation of SWMP

Participate in
public outreach

Participate in one (1) public X X X X
event outreach event, i.e. Earth Day
Provide Identify Volunteers X X
Volunteer
Opportunities X X X X X

Provide support materials

Advisory Committee

The City will form an Advisory Committee as part of this Storm Water Management Program. The
Committee will represent different segments of the community that will be affected by the City of
Kemah’s Storm Water Management Program (SWMP) implementation. The Committee will review plans
to form the storm water utility and offer recommendations to facilitate implementation. They will also
review this Storm Water Management Program and provide recommendations to facilitate
implementation. They will be updated periodically regarding the on-going program implementation.

Participate in Outreach Event
The City will participate in at least one public outreach event in years two thru five.

LIA Engineering, Inc. City of Kemah
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Provide Volunteer Opportunities

The City will identify suitable opportunities for volunteers to participate in storm water quality activities
and will develop support materials and provide them to interested parties. These volunteer
opportunities may include such things as storm drain stenciling, volunteer monitoring, planting
campaigns, and Adopt-a-Stream programs.

[llicit Discharge Detection and Elimination

Introduction and Regulatory Requirements

A section within the SWMP must be developed to establish a program to detect and eliminate illicit
discharges to the MS4. The SWMP must include the manner, ordinance, or other regulatory mechanism,
used to effectively prohibit illicit discharges. The SWMP must list the techniques used for detecting illicit
discharges.

The SWMP must include appropriate enforcement procedures and actions for removing the source of an
illicit discharge.

A section within the SWMP must be developed to establish a program to detect and address non-storm
water discharges and illegal dumping to the MS4. All non-storm water flows must be considered by the
City to determine if they are a significant contributor of pollutants to the MS4. All non-storm water
discharges that significantly contribute pollutants to the MS4 must be effectively prohibited. The
prohibition must be done through an ordinance or other regulatory mechanism. The regulations must
include appropriate enforcement procedures and actions.

Firefighting activities are excluded from being prohibited and only need to be addressed if they are
determined to be a significant contributor of pollutants to the MS4.

A map of the storm sewer system must be developed and must include the following:

o The location of storm sewer pipes, ditches, and other conveyances owned by the City, or at a
minimum, the drainage area for each outfall;

e The location of all major outfalls; and

e The names and locations of all waters of the U.S. that receive discharges from the outfalls.

The SWMP must include the source of information used to develop the storm sewer map including how
the outfalls are verified and how the map will be regularly updated.

In accordance with 40 CFR 122.34 (b) (3), Develop, implement, and enforce a program to detect and
eliminate illicit discharges into your small MS4. Develop a storm sewer system map, showing the location
of all outfalls and the names and locations of all water of the U.S. that receive discharges from those
outfalls. To the extent allowable under state, tribal or local law, effectively prohibit, through ordinance,
or other reqgulatory mechanism, non-storm water discharges into your storm sewer system and
implement appropriate enforcement procedures and actions Develop and implement a plan to detect
and address non-storm water discharges including illegal dumping to your system. Inform public
employees, businesses, and the general public of hazards associated with illegal discharges and improper
disposal of waste. Address categories listed in 122.34 (b) (3) (D) (iii) if you determine they are significant
contributors of pollutants to MS4.

LIA Engineering, Inc. City of Kemah
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Best Management Practices and Measurable Goals

BMP Measurable Goals 2019 2020 2021 2022 2023
Storm water system Update current storm water
map drainage system map and field X X
verify outfall information
Ordinance for illicit ] )
discharge detection Revu?m{ .ordln.ar?ce ’:#1071
and elimination [see Prohibiting lllicit Discharges X X
Appendix 3] (dated 8/12/2.0'12) and make any
necessary revisions
Hlicit d.ischarge Evaluate existing program and
detection plan identify additional resources and X
training needs
Field very 25% of the storm
system and make necessary X X X X
updates
Inspection program | |dentify regulated businesses X
for regulated Inspect 25% of regulated X X X X
businesses businesses
Provide information | Develop brochure X
to regulated
businesses on
proper handling of X X X X
discharges and Distribute during inspections of
chemicals regulated businesses

Storm Water System Map

The City will make updates to the current storm water system map and field-verify the locations of all
outfalls that discharge into the waters of the United States. During years two through four of the
updated plan, the storm drainage system will be field-verified for accuracy. The map will be updated

from permitted plans, as new areas are developed within the city limits. All updates will be field-verified.

Ordinance for Illicit Discharge Detection and Elimination

The City has adopted and implemented Ordinance #1071 (dated 8/2/12) to effectively prohibit non-
storm water discharges into the storm sewer system and implement appropriate enforcement
procedures and actions. [Refer to Appendix 3] This ordinance will be reviewed annually to ensure it
remains current with any changes to State and/or federally mandated requirements.

lllicit Discharge Detection Plan
The City will evaluate existing programs and identify additional program requirements and resources

needed to detect and address non-storm water discharges including illegal dumping to the storm water
system. The City will acquire needed resources, training, and personnel to implement this BMP. The City

will field verify 25% of the storm water system map in years two through five to have 100%
implementation by the end of the next permit term. Staff will be trained using the Training series from

LJA Engineering, Inc.
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North Central Texas Council of Governments as well as local training courses available through the
Houston-Galveston Area Council (H-GAC).

Inspection Program for Requlated Businesses

The City will develop an inspection program for regulated businesses. The City will identify 25% of
regulated businesses in years two through five to have 100% implementation by the end of the permit
term.

Provide Information for Regulated Businesses

The City will provide businesses with information about the hazards associated with illegal discharges
and improper disposal of waste. Brochures will be designed to target various types of businesses. The
types of businesses that will be targeted in the City of Kemah will include (but not limited to);
restaurants, service stations, and car washes. The brochures will encourage participation in the
elimination of illicit discharges. The Goal is to make the public aware of illicit discharges and to
encourage participation in eliminating improper connections. The City will distribute the brochure(s)
during inspections of regulated businesses, and they will also be available at City Hall.

Construction Site Runoff Control

Introduction and Regulatory Requirements

Without proper management, construction sites can release significant amounts of sediment into storm
water and eventually into a municipality’s storm water system. Other construction site activities such as
storage and handling of construction materials can also release pollutants into the storm water system.
In addition, increases in compaction and impervious surfaces at construction sites impact storm water.
Pollutants from construction sites that may impact storm water runoff include sediment, solid and
sanitary wastes, fertilizer, pesticides, oil and grease, truck washout debris, and construction debris.

The Phase Il Final Rule requires that the City of Kemah develop, implement, and enforce a program to
reduce pollutants in storm water runoff from construction sites within their jurisdiction. Construction
activities to be regulated under this program include activities that would result in a land disturbance
greater than or equal to 1 acre in size. In accordance with EPA-recommended guidelines for program
development, the City of Kemah construction site storm water control program will be composed of the
following components:

e Anordinance or other regulatory mechanism that requires the implementation of proper
erosion and sediment controls, and controls to other wastes, on applicable construction sites

e Requirements for construction sites operators to implement appropriate erosion and sediment
control BMPs

e Procedures for construction site operators to control wastes, such as discarded building
materials, concrete truck washout, chemicals, litter, and sanitary waste at construction sites that
may cause adverse impacts on water quality.

e Procedures for site plan review that incorporate consideration of potential water quality
impacts

e Procedures for receipt and consideration of information submitted by the public

e Procedures for site inspection and enforcement of control measures

e BMPs and measurable goals for this minimum control measure

LIA Engineering, Inc. City of Kemah
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e Requirement for completion of soil stabilization as soon as practicable, but no more than 14
calendar days after initiation of soil stabilization measures

The objective of this program is to provide a system through which construction activities can be
monitored for storm water impacts. The effectiveness of this MCM will be evaluated by the completion
of each of the measurable goals identified for the BMPs selected.

Per 40 CFR 122.34 (b)(4), Develop, implement and enforce a program to reduce pollutants in any
storm water runoff to your small MS4 from construction activities that result in a land disturbance of
greater than or equal to one acre. Program must include: the development and implementation of
(at a minimum) an ordinance or other regulatory mechanism to require erosion and sediment
controls, as well as sanctions to ensure compliance, requirements for construction site operators to
implement appropriated erosion and sediment control BMPs, requirements for construction site
operators to control waste at the construction site, procedures for site plan review which incorporate
consideration of potential water quality impacts, procedures for receipt and consideration of
information submitted by the public.

Best Management Practices and Measurable Goals

BMP Measurable Goals 2019 2020 2021 2022 2023
Ordinance for illicit | Review Ordinance #1071
discharge detection | Prohibiting lllicit
and elimination Discharges (dated X X
[see Appendix 3] 8/2/12) and make
necessary revisions
Provide information | Review brochure & X X
regarding update if needed
requirements for Distribute brochure
construction site during site plan review
storm water X X X X X
controls during site
plan review
Reporting Review current process
mechanism for for handling of reported X X
construction site problems & update as
problems needed
Construction site Review inspection
inspection program | process & update as X X
and enforcement of | needed
control measures Inspect construction site
activities o8 o8 o8 o8 24

Ordinance for Erosion and Sediment Controls

The City of Kemah adopted and implemented Ordinance #1071 on August 2, 2012, which specifies

erosion and sediment control provisions to be followed by developers and construction contractors
during clearing and grading operations or other construction related operations associated with land

LJA Engineering, Inc.
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filling and placement of earth materials on the work site. This ordinance also requires them to employ
proper sediment and erosion control measures to the maximum extent possible.

Provide Information for Construction Site Storm Water Controls

The City will provide a public education brochure or flyer to inform the public and construction site
operators of the requirements for Construction Site Storm Water Controls. The brochure or flyer will be
distributed during either the site plan review or preconstruction meeting, depending on which meeting
occurs first. The brochure or flyer will be made available to the general public at City Hall.

Reporting Mechanism for Construction Site Problems

The public can report either construction site problems or suspected illicit discharges directly to the City
Hall Customer Service Section at (281) 334-1611. This will facilitate the ability of the public to provide
information that will assist in detection of problem discharges. The City will set up a method to forward
reports to designated department(s) for investigation and any required redial actions necessary to
correct the reported problem.

Construction Site Inspection Program

Development and implementation of this program will involve both the plan review staff and inspection
staff. Their duties will include informing the building permit applicants about the requirements for
compliance with the BMPs during and after construction in order to prevent discharges to the MS4. The
City will inspect all ongoing construction activities within the city limits either with in-house staff or a
third-party inspection service through a City service contract.

Post-Construction Runoff Control

Introduction and Regulatory Requirements

The City must develop, implement, and enforce a program to address storm water runoff from new
development and redevelopment projects that disturb greater than or equal to one acre, including
projects less than one acre that are part of a larger common plan of development or sale that will result
in disturbance of one or more acres, that discharge into the storm water system. The program must
ensure that controls are in place that would prevent or minimize water quality impacts;

e Develop and implement strategies which include a combination of structural and/or non-
structural BMPs appropriate for your community;

e Use an ordinance or other regulatory mechanism to address post-construction runoff from new
development and redevelopment projects to the extent allowable under State and local law
(using industry standards);

e Ensure adequate long-term operation and maintenance of BMPs; and

e  Most construction will be less than (1) acre.

The purpose of the post-construction program is to provide a mechanism by which ongoing protection
of storm water quality can be addressed and attained. The plan will incorporate both structural BMPs
(storage practices, infiltration practices, and vegetative practices) as well as non-structural components
such as planning procedures and site-based local controls (e.g., buffer strips, riparian zones).

In accordance with 40 CFR 12234 (b) (5), Develop, implement and enforce a program to address
storm water runoff from new development and redevelopment projects that disturb greater than
or equal to one acre, including projects that are less than one acre that are part of alarger
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common plan of development or sale, that discharge into your small MS4. Develop andimplement
strategies whichinclude acombination of structural and/or non-structural BMPs appropriate for
your community. Use an ordinance or other regulatory mechanism to address post-
construction runoff. Ensure adequate long-term operation and maintenance of BMPs.

Best Management Practices and Measurable Goals

BMP Measurable Goals 2019 2020 2021 2022 2023
Integrate post- Review program based
construction on Ordinance #1071
requirements into site | (refer to Appendix 3); X X
plan review and update as needed

inspection programs
P prog Inspect post-

construction sites for X X X X X
compliance

Integrate Post-Construction Requirements into Ordinance Criteria

The City will develop and integrate Post-Construction requirements based on criteria outlined in
Ordinance #1071 (see Appendix 3). This ordinance will be reviewed and updated as necessary to ensure
that post-construction storm water management for new development and redevelopment remain
current. The City will require post-construction runoff best management practices (BMPs) for new
development and redevelopment and monitor work sites for proper long-term operation and
maintenance of BMPs.

Integrate Post-Construction into Site Plan Review and Inspection Program

The City will integrate post-construction storm water quality requirements into site plan reviews and
inspection programs. Prior to final inspection, the erosion and sediment control devices must be
maintained until the new ground cover is 100% established.

Pollution Prevention/Good Housekeeping

Introduction and Regulatory Requirements

A section within the SWMP must be developed to establish an operation and maintenance (O & M)
program. The O & M program must have the goal of identifying methods and practices for conducting
municipal operations in a manner to prevent or reduce pollution in storm water runoff. Good
housekeeping and BMPs must be used to reduce or eliminate the discharge of pollutants when runoff
from municipal operations is determined to be a significant contributor of pollution to the MS4.
Examples of municipal operations and municipally owned areas include, but are not limited to the
following items:

e Park and open space maintenance;

e Street, road, and highway maintenance;
e Fleet and building maintenance;

e Storm water system maintenance;

e New construction and land disturbances;
e Municipal parking lots;

10
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e Vehicle and equipment maintenance and storage yards;
e \Waste transfer stations; and
e Salt and sand storage locations.

A training program must be developed for all employees responsible for municipal operations subject to
the pollution prevention/good housekeeping program. The training program must include training
materials directed at preventing and reducing storm water pollution from municipal operations.
Examples or descriptions of training materials being used must be included in the SWMP.

If best management practices include structural controls, maintenance of the controls must be
performed at a frequency determined by the City and consistent with maintaining the effectiveness of
the BMP. The SWMP must list all the following:

e Maintenance activities;
e Maintenance schedules; and
e Long-term inspection procedures for controls used to reduce floatables and other pollutants.

Waste removed from the MS4, from structural controls, or collected as a result of municipal operations
and maintenance activities must be properly disposed. A section within the SWMP must be developed
to include procedures for the proper disposal of waste including;

e Dredge spoil;

e Accumulated sediments;

e Floatables; and

e Municipal Operations and Industrial Activities

The SWMP must include a list of all:

e Municipal operations that are subject to the operation, maintenance, or training program
developed under the conditions of this section; and

e Municipally owned or operated industrial activities that are subject to TPDES storm water
regulations.

The SWMP must include an individual permit number, general permit authorization number, or a copy
of a signed NOI or NEC (no exposure certification form for TPDES General Permit TXRO50000) for each
industrial activity conducted by the MS4 and subject to TPDES storm water regulations. If an NOI or NEC
has been submitted, but an acknowledgement has not yet been received from the TCEQ, a copy of the
submitted NOI or NEC Form may be made readily available.

Also, in accordance with 40 CFR 122.34 (b) (6), Develop and implement an operation and
maintenance program that includes a training component and has the ultimate goal of preventing
or reducing pollutant runoff from municipal operations.

11
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Best Management Practices and Measurable Goals

BMP

Measurable Goals 2019 2020 2021 2022 2023

at city maintenance

Provide spill response Inspect facilities for spill
and prevention training | kits annually

X X X X X

Provide training to city

facility employees annually for X X . . =
Evaluate City Verify pollution
maintenance facility prevention & good
annually housekeeping practices X X X X X
are followed
Review SWMP annually | Verify SWMP & BMPs
are effective, make
X X X X X

necessary updates, &
report on annual report

Provide Training at City Maintenance Facility

The City will develop curriculum and provide training to applicable city employees in spill response
procedures and will provide spill response kits in convenient locations at the facility. Note: Any
Contractor Personnel the City hires to work in the Maintenance Department will either have current spill
response training or they will receive in-house spill response training to qualify for the job, plus they will
comply with all operating procedures.

Evaluate City Maintenance Facility

The City presently implements a series of BMPs to address activities at the various operational areas of
the Public Works Facility. Such activities include designated areas for equipment cleaning and tank
clean-outs, and pollution prevention training. To improve upon the present program, the City will
evaluate the activities listed in the table below for storm water impact.

Urban Runoff Concerns and Their Sources

Source/Activity

Urban Runoff Concern

Vehicle washing

Discharge to storm drains

Changing auto fluids

Spills of fluids, especially in outdoor areas

Parked vehicles and

equipment Fuel leaks and drips in outdoor areas
Outdoor

waste/materials Release/spill of stored material in uncovered
storage areas with no secondary containment

Illicit connections

Floor drains from work areas and covered areas
discharging to storm drains or dry wells

Unpaved/compacted
surfaces

Release of dust and sediment due to vehicle
movement across such surfaces

12
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Note: BMPs have been implemented by the City for many of the areas of concern shown above;
however, these areas will continue to be evaluated for storm water quality impacts and further
improvements.

Industrial Stormwater Sources
The City is operating a Level 1 small MS4 therefore this MCM does not apply to the SWMP.

Summary

The City of Kemah'’s Storm Water Management Plan was developed in order to comply with the TPDES
and Environmental Protection Agency’s Phase Il requirements. The plan will be reviewed and revised
each year, as necessary to maintain the goals of reducing the discharge of pollutant to the “maximum
extent practicable” (MEP), protecting the water quality, and satisfying the appropriate water quality
requirements of the Clean Water Act.

The best management practices (BMPs) will be reviewed each permit cycle in December and January to
verify the measurable goals are being met. At that time, if a measurable is not being met, the BMP will
be improved to better meet our goals. The improvement of the SWMP or to any BMP will be included in
the annual report. All additions or revisions will be kept on file at the City Hall in Kemah, Texas.

Each permit cycle will be summarized in an annual report. The annual report is required to include the
status of our compliance with the permit conditions, an assessment of the appropriateness of the
identified BMPs, progress toward achieving the statutory goal of reducing the discharge of pollutants to
the MEP, and the measurable goals for each of the minimum control measures. Also required in the
annual report are the results of information collected and analyzed, including monitoring data used to
assess the success of the program at reducing the discharge of the pollutants to the maximum extent
practicable. The annual report will also include a summary of the storm water activities the City plans to
undertake during the next reporting cycle.

The City must sign and certify the annual reports, in accordance with PartVII.E.1. (a) ofthe General
Permit. Furthermore, the annual report shall be submitted to the TCEQ by March 31 (of the
following year) for each year of the permit term electronically to TCEQ at:

http://www .tceq.state tx.us

The ultimate success of the City of Kemah's Storm Water Management Program will be measured by
either meeting or exceeding our goals of reducing the discharge of pollutants to the "maximum
extent practicable" (MEP), protecting the water quality, and satisfying the appropriate water quality
requirements of the Clean Water Act.
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Mor'e Good For more information call: 409-938-2251 or visit ]
Don't Let Your

Reasons to Pick Up
Pet Pollute!

After Your Pet .
Keep shellfish beds and swimming |} How to Safely
ow 10 >a
Dispose of Pet Waste

areas open.

Create aclean, sanitary
play areafor family
activities.

Prevent messes frompetwastebeingtracked
indoors.

Ensure a healthier environment for usall!

Thank you for helping to
keep our waters clean!

GALVESTON
COUNTY
HEALTH

Tips for Bagging It DISTRICT

Keep a supply of bags near your dog leash.

Reuse old bags: plastic newspaper bags,
bread bags, or sandwich bags.

Or, purchase special bags where pet
supplies are sold.

Tiebagsontheleashifyoudon'thavea
pocket or pack.




Dog and Cat Waste Proper Pet Waste Disposal
Pollutes Our Watersheds!

Dog poop leftonthestreet orlawndoes not & WhenWalking

just goaway or fertilize the grass. The
bacteriaindogwasteisof tenwashed down
storm drains and into ditches, streams, lakes,
andinlets, and can travel for milesin the water.

Bag It Bringplasticbagswithyouwhenyouwalkyour dog. Useabagtopickup the
waste. Tie bagclosed andplace in trash.

, \

I \

( \
\
\

Kittylitter dumpedoutside canalsobe
washedintostreams. Thebacteriainpet
waste canmake it unsafe toharvest shellfish
or\swuwnaur Wii*e'"ﬁ- \ \

)\

! Bring plastic bagswithyou  Useabagto pick up Tie bag closed
when you walk your dog. thedogwaste. and placeintrash.

(@ OptionsatHome

Trash It Double bagdogwasteor kitty litter, tie securely and place in garbage,
Long-handled "pooper scoopers” available at pet stores make it
easy fopick up after your dogwithout stooping over.

FlushIt Flushingdog(notcat!)waste down the very same toilet that
dispenses yours is environmentally sound and earth-
friendly. If your home is connected fo asanitary sewer
system, the wastewill be sent toyour local wastewater
treatment facility. Private septic systems canbe
utilized as well; but make sure yours has the capacity
tohandle the extraload and confirm with the
manufacturer that thisisanapproveduse \

Alittle petwaste goes along way: aday’s waste from
one large dog can contain 7.8 billion fecal coliform bacteria.



APPENDIX 2 - PUBLIC PARTICIPATION/INVOLVEMENT



CONSERVATION COMMISSION

NATURAL RESOURCE

STORM DRAIN

TEXAS

TLIN(C

A
|

Y
/

INC

vl!l
| A

A

DRAINS TO LAKR

DUMP NO WASTER

S

4/96

N
4

FOR COMMUNITII

MANUAL

A

GI-212



STORM DRAIN
STENCILING

A MANUAL FOR COMMUNITIES

This manual was produced through a grant awarded under Section 319(h) of
the Clean Water Act by the Environmental Protection Agency.

al

i ail

[
NRCC

T

The TNRCC is an equal opportunity/affirmative action employer.
The agency does not allow discrimination on the basis of race, color, religion, national origin, sex, disability, age, sexual orientation or veteran status.

é:‘ printed on recycled paper



| Vs

NTS

N
4

OF CONTI

3
4

TABLI

INTRODUCTION

WHAT IS NONPOINT SOURCE POLLUTIONT? ...ttt s, 1
WHAT ARE NONPOINT SOURCE POLLUTANTS? ....ooviiiinnsinniicsenins st s, 1
HOW DO NPS POLLUTANTS REACH WATERWAYS? ....ootierierenisisss st ssss o 1
HOW DO NPS POLLUTANTS AFFECT WATER QUALITY?....covoeeveevrnsssoresnsessesesesesosenenesns 1
WHAT IS THE STATE DOING ABOUT NONPOINT SOURCE POLLUTION? .....ccovrsniirnennnns 2
WHAT IS STORM DRAIN STENCILING AND WHY IS IT NECESSARY? ..o 2
WHAT ARE THE BASICS OF STORM DRAIN STENCILING? ..ot 3
MALETIALS .oovvrcveiecireni st b bbb bbb s s 3
Content of the MESSAZE ...t ettt s s

Placement of the Message

HOW DO STORM DRAIN STENCILING PROGRAMS OPERATE? ...t 5
SBEELY -.ecremeurrecrierneeeres e ers et cee s s ne b reshs et shes R R R bbb bbb aa e bE bR Seebnr e ara e e 6
The City's ROIE ettt et e teasesssss sttt s bt se bbb sa s b ns bbb b es e 6
WORKING WITH VOLUNTEERS ......ccrvimmeiiiniicisenesessess s ssesses s sessssts st st e s seres 6
RECTUILING VOIUNLEETS .....vevirrisiieisesinsciss st sems e sesss bt i bbbt e s b sttt manes 7
Training Volunteers
TECHIUGUE -..oooreerietscennrecmsn ittt
SALELY cusvimeincsnssusssvssmsiussssnsussnsins srissass s es s seoEs e aNsaseasonsane vosssas dabasssasrasssas e sebamesaviess nasansiassnsiyes 7
Information TraCKING ...cc..ccecvivercce vttt s s bbb b 8
RECOZNIZING VOIUINEEETS .....evcrecererirectrie s e emscrsmcassnses st ssssss s ebes e s ests s ssb st snssassaresssansronns 8
STENCILING AS AN EDUCATIONAL TOOL ...oneieieicirtnrisniensnensssesssisnees e 8
ASSESSING THE EFFECTIVENESS OF STORM DRAIN STENCILING .......ovimenieeencinnncnninnns 9

PROFILES OF FIVE TEXAS PROGRAMS

COTPUS CHIISH weevveerreeererenenrisersecesesreneensts s ressaeassessssas s s sse s st bbbt s s s s s s bsa b b bbb emb s benss s aaen 10
o] 017 o) « WO 11
FOTt WOTTN ssmserssrossvorssrsmoussivsinrssvaressssy ar e s svss £ £ 658 S0 S S A A0 ¥ S R S B RS 1
2 L 12
North Central Texas Council of GOVErNIMENtS ...t 12
APPENDICES
A. Liability WaiVers FOr VOIUNLEETS .........ceoeersensesesnesrssrs s
B. Materials LiSt ......c.coocereccreminieeceere et e ST A e
C. Stenciling INSITUCHONS .....vvvcveiererrcreee sttt s st e b
D. Safety Procedures for VOIUNTEETS ........ccoemiivimenmnineec ettt sb et nnnns 22
E. Data Collection FOIMS «urmrmmmen somsossvmsssssssssss s im s s s 00 o s b S s 23
E. Recognition:Certificate «..umemimm s s s s 25
G: Public Education Materials s s s comsssmsssisosimsmsessssssssaississ tisssms s N 26
FloINEWSIRBIEASE: ..cvvucssivvn sumsmussissmsessssnsmsmysiosssssgssssssessssssassansess s sus susssuss ssumses sssivs sieveasansas sissassssns 29
I. Public Service Announcements . 30
J. Sample Newspaper CIPPINGS .....cocvereieeereirinisieissesssis sttt ssssscssssersssessasassanses 91

WE WANT TO HEARFROM YOU ...oiiciiiimeincciii sttt bbbttt 33

Please evaluate this manual and let us know about your storm drain stenciling prajects.



INTRODUCTION

This manual is a how-to guide for communities interested in starting a Storm Drain
Stenciling Program to, reduce nonpoint source pollution. It was developed by the Texas
Natural Resource Conservation Commission’s CLEAN TEXAS 2000 program under a pol-
lution prevention grant from the U.S. Environmental Protection Agency (EPA). The manual
covers a range of methods for labeling storm drain inlets and offers examples of programs
operating in selected Texas cities. The Texas Natural Resource Conservation Comrmission
(TNRCC) does not endorse one labeling approach over another, and the manual does not
represent a complete catalog of programs in Texas. Its purpose is to give cities and commu-
nity groups the tools to launch a successful citizen-education effort to reduce dumping and
protect local water supplies.

WHAT IS NONPOINT SOURCE POLLUTION?

Nonpoint source (NPS) pollution is caused when rainfall carries pollutants from a
wide variety of sources into surface water or ground water. The term distinguishes pollu-
tion that is diffuse in its origins from pollution that is traceable to a single “point source,”
like a factory or wastewater treatment plant.

WHAT ARE NONPOINT SOURCE POLLUTANTS?

Many products and materials we use in daily life become nonpoint source pollutants
when they reach a body of water. NPS pollutants can be chemicals, like pesticides and
fertilizers. They can be automotive products like gasoline, motor oil, antifreeze and road
salt. They might be common household items like paint and solvents. They can even be
natural materials like soil, animal wastes, grass clippings and fallen leaves.

HOW DO NPS POLLUTANTS REACH WATERWAYS?

Sometimes NPS pollutants wash directly into a creek, river, lake or bay. Construction
activity, for example, can send soil and debris directly into nearby creeks and streams. Ag-
ricultural activities also may generate NPS pollutants, when fertilizers, pesticides, livestock
wastes and eroded soil are not managed properly and are allowed to wash directly into
nearby surface waters.

In urban areas, though, the most common route for NPS pollutants is the network of
storm drains that carry excess rain water away from streets and directly into waterways.
NPS pollutants can be washed by rainfall from lawns and streets into the storm drains, or
they can be dumped there deliberately by people who are careless about the environment
or who mistakenly think the storm drains flow to a water treatment plant.

HOW DO NPS POLLUTANTS AFFECT WATER QUALITY?
Just as the nature of NPS pollutants varies widely, so do their effects on water quality.
Pesticides, antifreeze and motor oil contain toxic chemicals that are harmful to humans,
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animals and plants. Just one quart of motor oil can ruin the quality of 250,000 gallons of
water. The phosphorus and nitrogen in fertilizers, pet and livestock wastes and decompos-
ing leaves and grass can cause large amounts of algae to grow, which depletes the oxygen
level in the water and can lead to fish kills. Animal wastes also introduce harmful bacteria
and other pathogens into water supplies. Sediment from soil erosion or construction activ-
ity can reduce the clarity of water and block sunlight needed by aquatic plants and fish.
Litter and debris, particularly plastic items that float, spoil the beauty of lakes, rivers and
bays and can be harmful to fish and birds who mistake them for food.

WHAT IS THE STATE DOING
ABOUT NONPOINT SOURCE POLLUTION?

The TNRCC receives funding each year from the EPA to support state and local pro-
grams to control and prevent nonpoint source pollution. Since 1990, the TNRCC has funded
more than 60 pollution prevention and abatement projects across the state. »

Grant projects target water quality problems in both surface and ground water. Some
control pollution through the design, building and testing of structural improvements, like
an artificial wetland or a new type of sedimentation basin. Others focus on non-structural
management practices, which include such things as replanting roadside ditches with veg-
etation to better filter storm water runoff and mapping potential poliution sources to pro-
tect drinking water wells.

In addition to the NPS grant program, the TNRCC administers programs that encour-
age voluntary citizen action to reduce nonpoint source pollution. These include a house-
hold hazardous waste collection program; a used motor oil and filter collection program;
“Texas Watch,” which trains citizen volunteers to monitor local water quality; an agricul-
tural waste pesticide collection program, which collects canceled or banned pesticides; the
Texas Country Cleanup project, which organizes events in rural areas to collect empty pes-
ticide containers, batteries, scrap tires, and used motor oil and oil filters; the Lake and River
Cleanup program, which organizes volunteers to remove litter from public waters and shore-
lines; and the Source Water Protection Program, which assists communities in developing
and implementing site-specific programs to protect drinking water.

WHAT IS STORM DRAIN STENCILING
AND WHY IS IT NECESSARY?

Many people mistakenly believe storm drain inlets empty to water treatment facili-
ties, so they pour chemicals or sweep debris directly into storm drains. This dumping greatly
increases the level of nonpoint source pollutants (leaves, soil, litter, fertilizers, pesticides,
street residues) already present in urban storm water runoff and can contribute substan-
tially to a decline in water quality.

More communities are working to reduce nonpoint source pollution by labeling storm
drain inlets with messages warning citizens not to dump polluting materials. These storm
drain stenciling projects usually are conducted by volunteer groups in cooperation with
local authorities. The stenciled messages—usually a simple phrase like “No Dumping! Protect
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Qur Water”-remind would-be dumpers and passersby that the storm drains connect to
local water bodies and that dumping pollutes those waters.

In recent years, as states and local governments have learned more about how nonpoint
source pollution degrades water quality, storm drain stenciling efforts have sprung up in
communities across the country. The Center for Marine Conservation (CMC), a nationwide
environmental organization dedicated to protecting marine life, estimates that 97 groups in
33 states and Canada now are involved in storm drain steniciling. In 1992, the CMC launched
its “Million Points of Blight” campaign to educate people about the connection between
storm drains and local waterways and to involve them in stenciling efforts. Today, the CMC
acts as a clearinghouse for information on storm drain stenciling, referring interested orga-
nizations to existing community programs or providing instructions on how to start new
programs. The CMC’s headquarters in Virginia can be reached at 804/851-6734.

WHAT ARE THE BASICS
OF STORM DRAIN STENCILING?

_ This section describes a range of storm drain stenciling approaches. Projects vary widely
from community to community in terms of the materials used, the message conveyed and
the physical placement of the message. '

MATERIALS

Most communities use stencils and paint to label storm drains. The city of Houston
uses a single stencil to imprint its slogan, “You Dump It, You Drink It. No Waste Here,”
directly onto the concrete above the inlet. Some communities use a two-phase stenciling
process. They first paint a rectangular area white to create a background for the message.
When this layer is dry, they stencil the message on top of it in a contrasting color. Corpus
Christi, for example, uses white paint for the background and green paint for the message
“No Dumping! Drains to Bay.”

The most commonly used stencils are made of Mylar, a flexible plastic material that
can be cleaned and reused many times. Stencils also can be made from cardboard, alumi-
num or other metal.

Paint (or ink) can be sprayed on or applied by brush or roller. Spray paint is quickest
and probably the easiest to apply neatly. However, cities that do not meet federal air-qual-
ity standards (“non-attainment areas”) may wish to avoid spray paints, since many contain
air-polluting propellants. Houston (a non-attainment area) uses rollers and ink pads for
this reason. Many Texas cities use special “environmentally friendly” paint that contains no
heavy metals and is low in volatile organic compounds (VOCs). Empty steel aerosol cans
and paint cans can be recycled in many communities.

Not all communities use stencils and paint to label their storm drains. Some have
opted for permanent signs made of aluminum, ceramic, plastic or other durable materials.
The city of Plano uses a 6" x 6" ceramic tile. Fort Worth uses a 4" x 8" aluminum plaque.
These signs last longer than stenciled messages (Plano expects its tiles to last five to 10
years) and they require only glue to affix them to storm drain inlets. This ease of application
is particularly important when volunteers provide much of the labor.
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(North Central Texas COG)

Many city officials prefer the permanent signs because they are neater than stencils,
which sometimes look smeared and may be hard to read from a distance. Plano now re-
quires contractors who build storm drains to place the city’s storm drain tiles on new and
replacement storm drains. On the down side, permanent signs can be more expensive than
painted stencils. Ceramic tiles cost $5 to $6 each. A Mylar stencil, by contrast, costs about 45
cents per linear inch and can be used for 25 to 500 stencilings, depending on whether paint
is sprayed on or applied with a brush or roller. In addition, tiles or plaques can be dislodged
by pedestrian traffic if they are disturbed before the glue dries.

CONTENT OF THE MESSAGE

Nearly all signs and stencils used on storm drain inlets discourage deliberate dump-
ing. Some communities focus on a particular material such as motor oil while others warn
against the dumping of chemicals.

Regardless of the materials, the most important idea to get across is that storm drains
lead to open waterways. Often communities will specify which water body the inlet drains
to, saying for example, “drains to creek” or “drains to lake.” Some even name the river, lake
or bay. The following are examples of possible messages:

NO DUMPING. DRAINS TO WATER SOURCE.

NO DUMPING. DRAINS TO BAY
(CREEK, STREAM, RIVER, LAKE, OCEAN).

DON'T DUMP. DRAINS TO CREEK

NO OILS OR CHEMICALS | (STREAM, RIVER, LAKE, BAY, OCEAN).

@ DON'T DUMP. PROTECT OUR WATER.
&%

DRAINS TO BAY YOU DUMP IT, YOU DRINK IT. NO WASTE HERE,
(Bay City)

SIUSTED LO TIRA, USTED LO TOMA.

(CREEK, STREAM, RIVER, LAKE, OCEAN)

[ ¢
N
/) DUMP NO WASTE. DRAINS TO BAY.
‘L
4

) NO OIL OR CHEMICALS. DRAINS TO BAY.
NO DUMPING
DO NOT DUMP. FLOWS TO BAY

(CREEK, STREAM, RIVER, LAKE, OCEAN) .

DRAINS TO RIVER DO NOT DUMP. FLOWS TO TRINITY RIVER.
(Houston-Galveston Area COG)
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Communities often combine words and pictures to convey their message. The graphic
portion may reinforce the verbal message by depicting the pathway from storm drain to
water body in some stylized fashion. Graphics also may refer to some topic of local interest.
For instance, Houston uses a picture of a shrimp on one of its stencils to remind passersby
that the Galveston Bay shrimping industry can be hurt by pollutants dumped in Houston.
Fort Worth superimposes its anti-dumping message against the silhouette of a largemouth
bass, one of the most popular game fish in the southern United States. Others use pictures
of windsurfers or sailboats to remind people that dumping pollutants affects the recre-
ational value of local waterways.

Communities with large numbers of Spanish speakers may wish to develop signs or
stencils in both English and Spanish. Houston has done this with its “You Dump It, You
Drink It” message. Some communities opt for a simpler approach, using a graphic alone,
without words. The North Central Texas Council of Governments offers cities such a sten-
cil. It shows an oil can in a circle with a slash through it.

PLACEMENT OF THE MESSAGE
Messages may be positioned in several ways. Some are placed flat against the side-
walk surface just above the storm drain inlet. Others are placed on the curb facing the

street. Still others are located on the street itself, either just upstream of the storm drain or Figure 1
on the street in front of the drain. How- -
ever, messages placed on the street may
. DUMP NO WASTE
wear out sooner. (See Figure 1.)
Potential dumpers will see the DRAINS TO LAKE
message in any of these locations. The / oo o was A s sy
decision about where to place the mes- onmn— nm—
] L}
sage also should take into account who
else will see it. Signs facing the street
will be seen more easily by motorists;
signs aligned with the sidewalk or with
the street itself are more likely to be seen
by pedestrians. It's important that even
DUMP NO WASTE| quuuuesmenss Pr—
those who would not dump motor oil prm— —
L ] R
down a storm drain be exposed to the DRAINS TO LAKE
DUMP NO WASTR
stenciled messages. Because the signs >
BRAINS TO LAKE

raise awareness about the connection

: NOTE: Many storm drain inlets are curbs.
between storm drains and water bod- - e e

ies, they help deter littering, overfertilizing and other practices that contribute to nonpoint

source pollution.

HOW DO STORM DRAIN
STENCILING PROGRAMS OPERATE? |

Storm drain stenciling programs are carried out in a variety of ways. In some cases,
cities use their own public works staff to do all labeling. The city of Hurst, Texas, (population

5
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30,000) took this approach and has labeled all 1,200 of its storm drain inlets. Plano has used
its own crews to place 1,200 ceramic tiles, and Fort Worth has done most of its storm drain
labeling in-house as well. Some cities feel that having their own crews do the work pro-
duces better results and eliminates liability and safety concerns. Recently, though, Fort Worth
sponsored a neighborhood association to label some drains. Both Fort Worth and Plano

_plan to work with volunteer groups in the future.

A more common arrangement for storm drain stenciling programs is for volunteer
groups to provide the labor and the city to provide supplies, safety equipment and other
forms of support.

This public-private partnership may be initiated by either side. If a civic association or
Iocal environmental group initiates the project, it must be sure to obtain the support and
cooperation of local authorities. Storm drains are city property and local ordinances or poli-
cies may prohibit marking them without permission. Most cities also will want certain safety
measures in place before volunteers set to work.

SAFETY

Since stenciling projects take place on city streets, volunteer safety is of utmost impor-
tance. The city may wish to designate lower-traffic residential areas as targets for volunteer
stenciling and provide safety equipment and training. Most programs require that stencil-
ing be done in teams, with at least one person designated to watch for traffic. Adult super-
vision is needed when the volunteers are school children or members of a youth group.
Most cities also require participating volunteers (or their parents) to sign a waiver of liabil-
ity. (See Appendix A for examples of waivers.)

THE CITY’S ROLE

In many cities, the public works or water quality department will designate a person
to coordinate stenciling projects by volunteer groups. Coordination may mean any of the
following:

R Providing stenciling kits containing all materials and tools needed to carry out a
stenciling project. (See Appendix B for examples of the contents of kits.)
Furnishing a list of locations or a map of storm drains to be stenciled.

Training volunteers on safety procedures and on the technique for using stencils or
affixing signs.

Providing safety equipment: traffic cones, safety vests, masks and/or goggles (if
spray paint is used) and gloves (if glue is used).

Providing incentives and rewards for volunteers {badges, T-shirts, certificates).

AXM A AN

Providing pollutant tracking forms to collect data on serious instances of dumping.

WORKING WITH VOLUNTEERS
Since most storm drain stenciling programs depend heavily on volunteer labor, orga-

nizers or coordinators must be skilled in the art of recruiting, training, managing and rec-
ognizing volunteers. This section focuses on how to work successfully with volunteers.
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RECRUITING VOLUNTEERS :

Cities can spread the word about storm drain stenciling to volunteer organizations
through many channels. The North Central Texas Council of Governments distributed a pam-
phiet on the program to area service organizations. Cities can mail information on the pro-
gram to civic groups, youth groups, schools, environmental clubs, chambers of commerce or
volunteer centers. The city of Houston distributed a brochure to local organizations, placed
articles in local magazines and took out newspaper ads to publicize its program. Houston
and Corpus Christi both included information about storm drain stenciling in an environ-
mental insert placed in the local newspaper. Program coordinators can make presentations at
community meetings and encourage word-of-mouth communications about the program.
The city of Plano developed a public service announcement about its program.

Most volunteer groups do their storm drain stenciling projects on a Saturday morn-
ing. The program has been popularwith Girl Scouts, Boy Scouts, 4-H clubs, environmental
clubs, church youth groups, neighborhood associations, grade school classes and a wide
range of civic and service organizations.

TRAINING YVOLUNTEERS
Before participating in a stenciling project, volunteers need training in three areas:
technique, safety and information tracking.

TECHNIQUE
Instructions on how to stencil a storm drain vary with the materials the city uses.
Spray painting requires a different technique than rolling or brushing paint onto a stencil.
Most projects have certain elements in common as listed below.
Q First, the area to be labeled must be cleaned with a wire brush.
& Volunteers are warned against applying too much paint, which
can make a stencil unreadable.
R Wait a few minutes before the stencil is removed to avoid paint smearing.
f{ Volunteers are advised to wear old clothes.
Appendix C contains sample stenciling instructions.

SAFETY
Storm drain stenciling is normally conducted in teams of two or more people. The
following are common safety guidelines.
% Groups of young people must have an adult supervise each team.
& One person on each team is assigned to watch for traffic.
Q All participants should wear safety vests provided by the sponsoring city.

K If spray paint is used for stenciling, participants also should wear goggles or masks.

K If glue is used to affix permanent signs, participants
should wear rubber gloves.
#_If volunteers are working in the street, they must use traffic cones
and/or barricades provided by the city.
Sample safety instructions are included in Appendix D.
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INFORMATION TRACKING

Storm drain stenciling projects provide cities with valuable information about nonpoint
source pollution. Cities typically have thousands of storm drain inlets in their jurisdictions
and public works staffs cannot inspect them all. Most cities ask participants in storm drain
stenciling projects to note storm drains that are clogged with debris or show obvious signs of
dumping. This enables city crews to target cleanup efforts. Volunteers should be instructed
on what kinds of pollutants to look for and how to fill out data cards.

Volunteers also should list the locations of all storm drains labeled during the project,
so the city can keep track. Sample data cards are included in Appendix E. Regardless of
whether tracking forms are used, it is a good idea to assemble the participants after the
event to talk about what they have found. Their reactions and impressions can help orga-
nizers improve future stenciling projects.

RECOGNIZING VOLUNTEERS

For any volunteer project to be successful, volunteers must feel they have done some-
thing worthwhile. Communities active in storm drain stenciling have developed a variety
of ways to recognize volunteers. The following are a few examples:

R Provide each participant with a certificate of appreciation and/or letter of thanks
signed by the mayor. (See Appendix F for a sample certificate.)

& _ Distribute T-shirts, hats, badges or other gifts to each participant after the event.
The city of Austin distributes plastic water bottles to participants before the event so
they can have a supply of water while theyre working. “I helped curb poliution” is
the message on the bottles.

Q Hold a picnic or small party after the event, with refreshments
donated by a local business.

& Provide free coupons for pizza, hamburgers, ice cream or movies
donated by local merchants.

@ Take pictures of stenciling teams before, during and after the event to
create a pictorial record of volunteers’ activity.

STENCILING AS AN EDUCATIONAL TOOL

A storm drain stenciling project affords many opportunities for public education. The
labeled storm drains themseives become public education tools, reminding potential pol-
luters, motorists, pedestrians and area residents that storm water runoff flows to area water
bodies. The knowledge that whatever enters a storm drain enters the nearby creek, river or
lake makes people more conscientious about littering, overfertilizing, sweeping grass clip-
pings into the gutter and other practices that aggravate nonpoint source pollution.

Corpus Christi and other cities have volunteers distribute door hangers in the tar-
geted neighborhoods to notify residents that storm drain stenciling is taking place. The
hangers also explain the purpose of the project and offer tips on how citizens can reduce
nonpoint source pollution. (See Appendix G for a sample door hanger and brochure.)

Cities or community groups can notify daily and weekly newspapers to get advance
coverage of the planned stenciling event. A news release issued for the day of the event can
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draw TV and/or daily newspaper coverage. (See Appendix H for sample news release.)
Newspapers may choose to cover the event itself as an environmental feature story to fur-
ther heighten public awareness. Public service announcements (PSAs) distributed before
the event also will help reinforce the message. Sample PSAs may be found in Appendix L

It is important to remember that to be effective a city does not have to stencil every
storm drain. Large cities have thousands of inlets and it would be impractical to cover all of
them. In fact, to do so might defeat the public education purpose because if people see the
message on every drain, it may cease to register with them.

It is also important to view storm drain stenciling as one part of a larger educational
campaign to reduce nonpoint source pollution. For the message on a storm drain to sink in,
people need to hear it explained in other forums. Cities may want to develop TV, radio and
print ads or public service announcements to reinforce the idea that storm drains lead to
local waterways and that dumping pollutes those waters. Community groups could ap-
proach a local television station about producing and running a free PSA on storm drains
and nonpoint source pollution. One reason the Texas Department of Transportation’s “Don't
Mess With Texas” anti-littering campaign succeeded was that the department conveyed its
message through TV and radio ads and reinforced the slogan by printing it on the trash
barrels located along the highways.

The city of Houston used “You Dump It, You Drink It” as one of its storm drain mes-
sages in part because the slogan had already been used in a joint city/TNRCC public edu-
cation effort to encourage motor oil recycling. The TNRCC can make available to any inter-
ested community a television PSA, radio scripts and print ads featuring this slogan (call
512/239-3159).

ASSESSING THE EFFECTIVENLESS
OF STORM DRAIN STENCILING

By raising public awareness of nonpoint source pollution, storm drain stenciling pro-
grams should discourage practices that generate nonpoint source pollutants. As with any
public education project, however, it is difficult to precisely measure the effect storm drain
stenciling programs have on human behavior. Nor is it easy to measure reductions in cer-
tain components of nonpoint source poliution, which by definition is diffuse in origin.

Some cities attempt to assess the effectiveness of storm drain stenciling programs by
periodically examining water samples from targeted storm drain outfalls (places where storm
drains empty into a body of water). If the storm drains leading to a particular outfall have
been labeled, and if the level of pollutants from that outfall declines over time, one can
assume the labeling has had some deterrent effect. v

The city of Fort Worth plans to track pollutant levels at 600 storm drain outfalls over
the next five years to determine whether storm drain labeling and other pollution preven-
tion efforts have improved water quality in local creeks. The city of Plano is now collecting
baseline water quality data from targeted outfalls and will take periodic samples to mea-
sure program results in the future.

Monitoring outfalls is time-consuming, and periodic testing for component NPS pol-
lutants can be expensive. Some cities infer success from increases in the volume of used

A Manual For Communities
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motor oil delivered to used-oil recycling centers. Others measure success in terms of how

many drains are stenciled and the number of requests received by volunteer groups to

participate in the program. They can also take into consideration the number of cleanups

conducted by the city as a result of reports made by volunteers,

TEXASWATCH

The TNRCC's Texas Watch program
educates individuals about the causes
and effects of pollution by training
citizen groups to monitor water quality.
Currently, there are more than 300
volunteer monitoring groups in Texas.
Each volunteer undergoes training in
sampling techniques approved for the
Texas Watchprogram by EPA.

In addition to training citizens in
water quality monitoring, Texas Watch
seeks to improve communications and
resolve conflicts by coordinating partner-
ships among citizens, businesses, indus-
try, and local and regional authorities.

Texas Watch is an ideal project for
science clubs, Boy Scouts, service
organizations and citizens interested in
preserving waterquality in their commu-
nities. Since volunteer monitoring efforts
are targeted to locations not monitored
by the TNRCC field staff, data collected
by Texas Watch volunteers is extremely
usefultothe TNRCC. Ithelpsfill ingapsin
the agency’s knowledge of local water
quality and thereby assists the agency in
makingenvironmental decisions.

Citizen groups can be trained to monitor water quality in local
waterways through the TNRCC's Texas Watch program.

lil{()l?IlJIES OF FIVE TEXAS PROGRAMS

CORPUS CHRISTI

Message: Do Not Dump. Drains to Bay.

Graphic: Windsurfer, fish

Method: Aluminum stencil; message spray painted in green paint against
a white background

Program Start Date: October 1993

Corpus Christi has stenciled about 800 storm drains out of a total of
13,000. The city relies entirely on volunteers to do the stenciling. It
coordinates 10 to 12 volunteer stenciling projects each year, work-
ing with organizations such as the Girl Scouts and Boy Scouts, the
AT&T Telephone Pioneers, the Southwestern Bell Telephone Pioneers
and local environmental science clubs.

The city uses metal stencils and spray paint to print the message
“Do Not Dump. Drains to Bay” in green letters against a white back-
ground. Graphics include a fish and a windsurfer. The stencils cost
approximately $100 each and are paid for through the water
department’s operating funds. The city has six stenciling kits avail-
able for volunteers and provides door hangers for distribution to
residents of the neighborhood where stenciling takes place.

Before each event, the city’s project coordinator provides volunteer
training, which includes an orientation to the program, directions

on how to use the stencils and instruction on safety procedures. After the event, each

volunteer is given a T-shirt, designed especially for the storm drain stenciling pro-

gram, and the volunteer group receives a framed certificate of appreciation.

In addition to the stenciling kits, the city provides volunteer groups with safety vests,

traffic cones and a traffic flag.

Storm Drain Stenciling



HOUSTON
Message: You Dump It, You Drink It. No Waste Here.
Dump No Waste. Drains to Bay.
Graphic: Shrimp (on “Dump No Waste” message)
Method: Message rolled in ink across Mylar stencil
Program Start Date: Spring 1995

About 300 storm drains have been labeled in Houston by groups like the Serve Hous-
ton Youth Corps, Boy Scouts and Girl Scouts and grade school students.

The city uses a Mylar stencil and ink to roll onto inlets its anti-dumping messages.
The “You Dump It, You Drink It” message was also part of an extensive citywide
public education campaign to encourage motor oil recycling that had included out-
door billboards and paid radio PSAs.

Ten stenciling kits are available along with safety vests and traffic cones for each event.
The Mylar stencils were donated by the Gulf Coast Waste Disposal Authority through
the Houston-Galveston Area Council of Governments. HGAC was instrumental in
developing the Houston stenciling program and others in the area.

The city distributes an English/Spanish brochure to promote its storm drain stencil-
ing program:. It also publicizes the effort through newspapers, magazines and com-
munity meetings. Each participant receives a thank-you letter and a certificate of ap-
preciation from the mayor.

FORT WORTH
Message: Dont’t Dump! Drains to Creek. -
Graphic: Large mouth bass
Method: Aluminum plaque glued onto inlet
Program Start Date: July 1993

Fort Worth recently switched to reflective aluminum plaques (the material used for
highway signs), which are neater, more durable and easier to apply. So far, about 500
storm drains have been labeled.

The 4" x 8" plaque shows the silhouette of a large mouth bass in white against a bright
blue background. Superimposed on the image of the fish in blue letters is the slogan
“Don’t Dump! Drains to Creek.” The plaque is placed on top of the storm drain inlet
and attached with adhesive glue.

For the most part, Fort Worth has used its own public works staff to mark storm drains.
The city sponsored one neighborhood association project in 1995 and plans toc use
more volunteers in the future.
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Fort Worth has developed a sophisticated method for evaluating its program. The city
plans to track pollutant levels at 600 storm drain outfalls over the next five years to
determine whether storm drain labeling and other pollution prevention efforts have
improved water quality in local creeks.

PLANO

Message: No Dumping. Drains to Water Source.
Method: 6"x 6" ceramic tile glued to inlet
Program Start Date: Summer 1995

Plano attaches to the top of its storm drain inlets a bright blue 6" x 6" ceramic tile
bearing the message “No Dumping. Drains to Water Source.” Plano had these tiles
specially désigned and manufactured for its storm drain program. The city wanted a
marker that would be easy to apply and maintain, durable and aesthetically pleasing.
Tiles are paid for-through the city’s municipal drainage fee program.

Plano has used its own public works crews to label more than 1,200 inlets. No volun-
teers have been used to date, but the city plans to work with Eagle Scouts and other
service groups beginning in the spring of 1996.

The city works closely with Keep Plano Beautiful to educate the public on storm wa-
ter management practices, composting, and proper disposal of household hazardous
waste and motor oil. Plano public schools focused on storm water education for Earth
Week 1996, and the city addresses storm water management through newsletters, pre-
sentations and exhibits.

The city of Plano now collects baseline water quality data from targeted storm water
outfalls and will take periodic samples to measure program results in the future.

NORTH CENTRAL TEXAS COUNCIL OF GOVERNMENTS

12

Message: Don’t Dump. Protect Our Water.

Graphic: Fish, oil can

Method: Spray-painted message using Mylar stencil
Program Start Date: May 1993

-The North Central Texas Council of Governments (NCTCOG) has been a major cata-

lyst for community storm drain stenciling programs in the north central Texas region
since 1993. The stenciling projects were part of the region’s water-quality and pollu-
tion-prevention objectives for the Trinity River Basin.

NCTCOG developed two stencils for the regional program. One says “Don’t Dump.
Protect Our Water” and the other is a stand-alone graphic depicting spilled oil trailing
a fish under water. An estimated 7,500 storm drains in 22 communities throughout

Storm Drain Stenciling
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theregion have been labeled with one of these logos. NCTCOG also developed sample
press releases, fact sheets and tracking cards for use by participating communities.

One innovative feature of the NCTCOG program is its use of a state used oil grant to
give community groups incentives to stencil storm drains. Under the program, volun-
teer groups could earn $140 for stenciling a minimum of 15 storm drains. The pro-
gram proved very popular with youth groups and other organizations as a means to

raise funds.
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LIABILITY
WAIVERS FOR
VOLUNTEERS

i6

City of Houston

STORM DRAIN STENCILING PROJECT

I am authorized to act on behalf of
(called the “Sponsor”). I have carefully read and understand the guidelines for the
Storm Drain Stenciling Project, (called the “Project”). In order to participate in
the Project the Sponsor assumes the following responsibilities:

1. Participants in the Project are solely under the supervision of the Sponsor.

2. Waivers of Liability will be signed for each participant prior to
commencement of the Project.

3. Sponsor will train each participant in pedestrian and other relevant safety rules.
All participants will be evaluated by Sponsor to determine if they are responsible
individuals who will be able to abide by the rules of the road and use due caution

while participating in the project.

4. Sponsor will use stencil kits and instructions as provided by the
City of Houston only for the purposes intended.

5. Sponsor will consult with the City of Houston in the selection of Project sites.

Signature : Date

Print Name Organization

Office or capacity of person signing



City of Houston

LIABILITY WAVER

I, the undersigned, being of lawful age or the parent or legal guardian of the
volunteer involved in the Storm Drain Stenciling Project (Project), in consider-
ation of being allowed to participate in the Project, I hereby release, discharge and
forever acquit the City of Houston, a municipal corporation, and its officers,
agents, and employees from any and all actions, causes of action, claims or any
other liabilities Whatsoever, known or unknown, or may arise in the future, on
account of or in any way related to or arising out of my participation in the
Project.

Further, I assume liability for any non-participants who accompany me.

PARTICIPANT’S NAME: (Please print)

AGE:

SIGNATURE OF PARTICIPANT OR LEGAL GUARDIAN:

DATE:,
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'SAMPLE
MATERIALS
LIST

BORROWING
STENCILS

ORDERING
STENCILS

MATERIALS als to stencil neighborhood inlets by providing kits which
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Center for Marine Conservation

Many cities and organizations make it easy for individu-

include all the materials needed. Before incurring the
expense of assembling these materials, contact your Pub-
lic Works Department to see if they sponsor a storm drain
stenciling program and can provide these kits. If nat,
contact the Center for Marine Conservation (CMC) to
find out if there is a state agency, municipality or orga-
nization in your area that is participating in their “Mil-
lion Point of Blight” program which can loan you at least
the stencils.

Stencil(s) (see enclosed ordering or borrowing information)

Paint that meets your state’s standards. Make sure the paint meets any standards
(color, type) set by the agency that gave you permission to stencil. In some areas,
oil-based traffic or highway paints can be purchased at local paint stores. Some
areas require a flat water-based latex. CMC recommends either white or green
depending on the surface being painted. Read the label/instructions and ask if
you can return any unused cans of paint before purchasing.

Paint brushes (3") and stirrers (unless you are using spray paint)

“WET PAINT” signs

Masking tape

Drop cloths

Trash bags (2) - one for dirt and debris cleaned from the storm
drain area and one for soiled stenciling supplies

Wire brush

Whisk broom and dust pan
Paper towels or old rags

Traffic safety vests and flags
Orange traffic cones, if available

Pencil/paper/clipboard/CMC'’s standardized data card for
recording observations and activities

For cleanup:
Newspaper and rags
Coffee cans and lids
Mineral spirits or paint thinner (small amount)

IMPORTANT:

Remember to bring written approval from the
18 agency that gave you permission to stencil.
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BORROWING STENCILS v Center for Marine Conservation

Susan Macleod/Laurie Halperin
Center for Marine Conservation
306-A Buckroe Avenue
Hampton, VA 23664

(804) 851-6734

(804) 851-4183 FAX

The Center for Marine Conservation has a list of 89 groups (states, municipalities,
and organizations) in 32 states and Canada which are participating in their Million
Points of Blight Network. Please contact CMC about your stenciling project to
find out if any groups in your area have stencils or other materials for loan. If not,
mylar stencils (DON’T DUMP - DRAINS TO WATERWAY) can be borrowed
from CMC via the STORM DRAIN STENCIL ORDER FORM below.

STORM DRAIN STENCIL ORDER FORM

Name Name of Group

Street Address Number of Participants Expected
City/Town, State, Zip Code City/Town, State of Stenciling
Phone Number - work or home? Date of Stenciling

LA R A X R X RS R R L R R R R S R R P E R P R R R RS SRE R AR R R A Al a Al d il d R d R ARl Al sl I R E A R RN R E X
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Center for Marine Conservation

Date Received Stencil Number

Date Shipped Comments

For Office Use Only



APPENDIX B | ORDERING
( conNT) | STENCILS SAMPLE

FABRICATING AND GRAPHICS

Ann Marie Brendle
Sales Marketing Mancger

39N First Ave South B Seattle. WA 98134 § {206, 682-4467 B FAX;206) 292-8588
1-800-727-8148
A L OOMIS COMPARNY

Storm Drain Stencils

Available From: Image Fabricating and Graphics

( Material: 10 Mil Mylar
Size: 15" x 26"
. YVersions: DUMP NO WASTE - DRAINS TO LAKE

DUMP NO WASTE - DRAINS TO RIVER

DUMP NO WASTE - DRAINS TO STREAM

DUMP NO WASTE - DRAINS TO BAY

DUMP NO WASTE - DRAINS TO GROUND WATER

¢ available with Small Mouth Bass or Salmon »

NOTE: CLEAN
TEXAS 2000 does not Prici ng: 25 @ $ 10.25 each 750 @ $3 .95 each
endorse any particular 50 @ $9.57each 1000 @ $3.60 each
stencil vendor. This page 100 @ $7.95each 2500 @ $2.95 each

250 @ $5.75each 5000 @ $2.50 each
500 @ $4.50each

is included as an example
of an order form. Please
contact CLEAN TEXAS
2000 at 512/239-3156 for

information about other

* Minimum order of 25 quantity must be placed *

stencil vendors and

ordering information.

20

7

Center for Marine Conservation



City of Houston

HOW TO STENCIL STORM DRAIN INLETS
STENCILING INSTRUCTIONS

Use a wire brush to remove any dirt or scumn by scrubbing briskly.
With a whisk broom sweep surface free of dirt.

Lay the stencil above the face of the storm sewer, bending the stencil over the
beam of the storm sewer. By doing this the first line of the stencil will be on the
TOP of the storm sewer and the second line will be on the BEAM. If the stencil
does not fit this configuration due to a smail beam, use either side of the storm
drain. Experiment with how the stencil will best fit and lock. Do not stencil the
bottom of the storm drain.

One or two people should hold the stencil securely in place or tape the stencil in
place with heavy tape. Be careful not to move the stencil once in place.

If using spray paint or ink - shake can for one minute, hold spray can inverted
about five inches from stencil. In a series of wide sweeping motions, spray one line
at a time using a side to side motion until letters are uniformly covered. Do not
spray too much - paint or ink will run under stencil making the words unreadable.

If using a brush - stir contents well, brush over stencil being careful not to use too
much paint or ink as it will run under stencil making the words unreadable.

If using a roller - test that it is well inked by rolling on the pad and then testing on a
newspaper. Do not put toc much ink on the pad. A roller with too much ink will run

making the words unreadable. It is best to roll over the stencil in a back and forth
motion a number of times using a constant pressure until the words are legible.

When finished carefully lift the stencil.

If stenciled message turns out unreadable, do not try to clean it off again. The mess will
only get bigger. Go to another storm sewer and learn from your mistakes. It's O.K.

Thank You.

APPENDIX
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SAMPLE
STENCILING
INSTRUCTIONS
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SAMPLE
SAFETY
PROCEDURES
FOR
VOLUNTEERS

City of Houston

SAFETY PROCEDURES AND TIPS
FOR STORM DRAIN STENCILING TEAM LEADERS

Prior to stenciling ALL waivers must be signed and returned.
Stenciling is a group activity, requiring a minimum of two people.

There should NEVER be any stenciling done alone.

Remember to wear clothing you do not mind getting permanent ink or paint on.

All participants must wear safety vests.

Bring paper towels or a rag to wipe up.

Two plastic bags have been included in the stencil kits. One is for the used
stencil, and is not garbage. The other is for the paper towels, gloves and any
garbage picked up along the way.

One person must be on the look out for on-coming traffic at all times.

Traffic cones are used to alert vehicular traffic.

All storm drains stenciled should be recorded on the Tracking Sheet and
returned to the captain upon completion.

Any storm drain with oil, paint or any other hazardous substance should
be noted and reported to the captain.

If there is a vehicle or other private property too close to the storm drain and

stenciling would risk getting ink or paint on it -- do not stencil that storm drain.

Orally review these safety procedures with your volunteer groups.



North Central Texas Council of Governments
STORM DRAIN DATA CARD

Please fill out one card for all of the drains that you stencil using this kit.

City of Stenciling Project

Name of Organization

Contact Person

Street Address
Daytime Phone Number of Storm Drains Stenciled
Number of Participants Date(s) of Stenciling

Please return completed data cards to your city contact person.

Non-Point Source Pollutants
Please keep irack of the items found within six feet of each side of the storm drains
you stencil by making tick marks in the areas below:

Grass Clippings Street Litter/Plastics, cont:

Leaves Six-Pack Holders

Motor Oil Straws

Paint Other

Pet Wastes

Street Litter/Plastics, including: - Potential Non-Point Sources

 Beverage Bottles Mark the number of storm drains that you

Beverage Cans stencil near each of the following:
Caps/Lids Residential Area
Cigarette Butts Shopping Center/Parking Lot
Clothing/Scraps Golf Course
Fast Food Containers Business District
Foam Plastic Pieces Service Station
Newspaper/Magozines Farmland
Paper Bags Other
Plastic Bags/Wrappers

Plastic or Foam Cups
Plastic Pieces

APPENDIX

SAMPLE DATA
COLLECTION
FORMS

| STORM DRAIN

DATA CARD
STENCIL

TRACKING
RECORD
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STENCIL TRACKING RECORD

Location

Street stenciled

Between streets

Street stenciled

Between streets

Street stenciled

Between streets

Street stenciled

Between streets

Street stenciled

Between streets

Street stenciled

Between streets

March 1990

Seattle Drainage and Wastewater Utility

&

Number stenciled

&

Number stenciled

&

Number stenciled

&

Number stenciled

&

Number stenciled

&

Number stenciled

Total Number Stenciled
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THANK YOU!

(recipient's name here)

Bj=

has made an important contribution
to the protection of (waterway here), by painting

the openings of (community here) storm drains.

NO DUMPING

{Recognizing Agency Name Here)

FLOWS TO BAY

Based on city of
Palg Alto, California,

1 certificate.
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for %
clean water

The storm water drain inlets in your neighborhood have been
stenciled with the message, "DO NOTDUMP -FLOWS TO
BAY". Volunteer organizations, interested in community
projects, are helping to make a difference to protect our local
environment. The message is important for several rcasons.
Storm water drain lines are located throughout the city. They
serve (o carty rain water off urban streets, parking lots.
construction sites, neighborhoods and agricultural lands
where it is then channeled into our city’s storm dains and
ditches. Its final destination is our creeks, bays, lakes and
oceans. Often times, such things as trash, grass clippings,
hazardous waste and oil are carelessly dumped into the storm
water lines. This causes not only pollution to our coastal
waters, but results in the clogging of storm water lines that
fcad to strect flooding.

To prevent storm water pollution 4,
from occuring in your ;

neighborhood, follow these tips.

e Take hazardous waste products, such as batterics, tires,

petroleurn oil, grease and like items to the City of Cospus Christi
Iousehold Hazardous Waste Facility. For more information. call
B857-6284.

*

4 h et
Ll

Recycle p

* Prevent grass clippings from floating into storm drains by

starting a compost pile. Grass clippings can be used for muich
around flowers beds.

¥ Collect trash in your yard and neighborhood that may float into
storm water drain inlets.

*  Report illicit dumpings immediately to the Storm Water Hotline
number.

For more information on storm water pollution or on how your
organization can participate in the City's Storm Water Stenciling
Program, contact the City of Corpus Christi Water Utilities.

/ \‘
Storm Water Hotline Cci‘)’ of
880-3800 FME Christi

City of Corpus Christi

DOOR HANGER

Do Not
DUMP
Flows To

BAY

A community project
to create owareness on
storm water pollution.

®© TraSH

®© moToR 0IL

© GraASs cLIPPI
© GREASE

© PESTICIDES

© ANTIFREEZE
-
4

(back)

P, N

(front)
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CORPUS CHRISTI FLIER

Storm Water Stenciling Program . . .
a solution to the pollution.

The City of Corpus Christi Storm Water Stenciling
Program was developed in 1992 and funded by the City
of Corpus Christi Water Division, the Texas
Department of Transportation and the Port Authority
of Corpus Christi. Through the assistance of
volunteers, such as yourself, we are able ta stencil a
simple message on storm water drain inlets to prevent
illegal discharges of pollutants into the City's storm
water sewer system. The message, “DO NOT DUMP,
FLOWS TOBAY™ is important for several reasons.

Things vou should know about

Storm later
Storm water drain lines are located throughout the city.
Storm water drain inlets are openings in the street curbs

_ that allow rainwater runoff to enter. They serve to

carry rain water off urban streets, parking lots,
construction sites, neighborhoods and agricultural
lands, where it is then channeled into our city's storm
drains and into our ditches. However, nonpoint source
pollution (NPS) is washed by rainfall off the land and
into our creeks, bays, lakes and oceans.

LExamples of NPS Pollution

Oiland grease Jrom roads, highways, used motor oil
dumped into yards.

Dint and sand Sfrom lawns, streets, new construc
tion, and farms

Phosphorous Srom fertifizers, phosphate detergents

Nitrogen Srom fentilizers, decaying plants, and
leaking sewage .

Coliform bacteria Jfrom feces of wildlife, domestic
animats sndhumans

(Orher contaminants Sfrom paint, other chemicals poured

and litter into gutters or tossed on yards

Preparing for your Stenciling Program

The City of Corpus Christi Storm Water Stenciling
Program is made possible through the help of volunteer
organizations. A presentation will be made by a
representative of the City of Corpus Christi Water
Division to help you understand your duties. Yourteam
Jeader or group organizer will be your primary contact
person, in case a change of events is made. Your team
leader and the City representative have agreed to stencil
a specific neighborhood, perhaps your very own.

Helpful tips

If you've never participated in the Storm Water
Stenciling Program, we recommend that you follow
these tips on the field day.

B Amiveat the designated meeting place by 8:00 a.m.
8 Wearold clothes and comfortable shoes.
‘You may gel a bit of paint on them.

B Wear a hat and sun screen.

B Tiea string 10 a recyclable cup and wear it on a
belt loop. Water Division drivers will deliver
water to you.

W Let your team leader know if you have a wagon
(i.e, Radio Flyer). They are useful for carrying all
the supplies.

W Ask your parent(s) or friend(s) to participate in
the program with you . The more help we have,
the faster we finish our designated stenciling area.

hat will you be doing?
There are plenty of for all vol Your
team leader will rotate assignments. One of the primary
assignments includ inting a on the City's

4

storm water drain infets. Vol will be
into a while leam and a green team. The white team

will paint a white stripe on the drain inlet, using a
template. After the white paint has dried, the green
team will stencil the message, "Do Not Dump, Flows
to Bay", usinga We will designate additional
white and green teams depending on the number of
volunteers atlending.

Doing the job right.

There are over 13,000 storm water drain inlets in the
city. City crews cannot inspect all of them in one vear.
Often times, such things as trash, grass clippings,
plastic bags, and hazardous waste are dumped
carelessly into storm water drains. This causes not
only pollution to our coastal water, but result in the
clogging of storm water lines that lead to street
flooding.

You can help be part of the solution 1o the pollution.
Your team can inspect the inlet for trash. This can be
done by looking at the storm water drain inlet while
standing in front of it. Please report storm water drain
inlets that are over polluted with trash and debris. City
crew workers will follow-up on your report.

Prevention is the best medicine.

You wilt {ind that the Storm Water Stenciling Program
stirs the interest of residents who see you painting on
their street curb. For this reason, we ask volunteers
to hang a notice on the door to advise residents of the
prevention of pollution in their neighborhood. You will
not be required to knock on any door or speak to anyone
about the program, simply leave the brochure on the
door.

Because you cared enough to help.

We think that you will fiad the time rewarding and
enjoyable. You will have dedicated one Saturday mom-
ing to help improve the quality of our waters. In re-
turn, we have a special gift for yon.
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GRAND PRAIRIE FLIER

0t all Americans
who change their awn oil,
only 10% ot them dispose
of their waste oil
in the proper manner.
Recycle used oil.

Last year in the United States alone. roughly
180,000.000 gallons of used snotor vil were dumped
on the ground or into sewers. That's almost 16
times the amount spilled by the Exxon Vaidez,
And according to the EPA. one gallon of used oil
can ruin 1000,000 gallons of fresh water!

Oilis insoluble, persistent and it can be very
dangerous. Used motor oil often contains toxic
chemicals and heavy metals - frequently lead.
which has been linked to mental disorders and
other serious health problems.

We cannot aiford to have our drinking water
contaminated. Everyone of us has o share the
responsibility for ransforming used oil from a
national liability into a major asset.

Don't forget:
You can make a difference!
if you change your own ail,
don’t dump it. Recycle it!

You can make a
ditference!
It you change
your own oil,
don’t dump it.
RBEUBIE it

For miore information please contact:

City of Grand Prairie
Recycling Coordinator
214-660-8001

g

Look for this
message

Wiy not dump oil?

Because firstof all it's against the law! Texas law
prohibits dumping usec oit for many good reasons.
Used oil is also banned from disposal at area
tandfilis. Did you know:

2 The amount of oil in an oil change can ruina
day’s water supply for a smal. city.

4 One cil change from one car engine poured
into a slorm drain can create an eight-acre
il slick. harming aquatic life and stunting or
killing aquatic plants.

5

Oil stays in the envitonment a long time.
It may 1ake decades ro biodegrade.

[

Manty smali oil spills can be as hanmfulin the
long run as one big spili.

L

Used motor oil conzains 1oxic substances
such as leadt and additives. Through
improper disposal. both oil and additives
can enter the food chain atany point and be
carried into owr food.

4 Oil can he reprecessed and reused ata hig
energy savings.

Rememuer:
Recycling conserves our resources
and protects our environment.

How is used ofl recycled?

Reprocessing, Most used oil in Texas is reprocessed into
industrial grade fuel oil. Prior to blending with virgir: ot it
1 weated to remove oil and sediments.

Rerefining. Through re-refining. used oil can be used
over and over without losing its lubricating quatity.
Whercas producing 2 1/2 quarts of ‘ubricatiug oil requires
42 gallons of crude oil. only one gallon of used oilis
required! Plus. the waste by-products ard remaining oil
from the refining process can be used as an asphalt
extender and fuel oil.

Recycling Centers are
conveniently located throughout
Grand Prairie. Gneck this list
lor the center nearest you.

Chief Auto Parts Nineteenth Street Mobil
25055.E. 8th 1402 NW. 19th Street

6421261 641-28al

David's Exxon N. Carrier Parkway Texaco
70 W. Taitant Road 602 N. Carricr Parkway
262-53503 237-0085

Gateway Auto Parts Parkway Exxon

405 W. Highway 303 2502 S. Carrier Parkway
642:6660 641-8000

Barrington's Texaco  PEP Boys

1702 W, Main Sureet 424 E. Highway 303
202-8060 262-0003%

HRB Automotive Warren's Texaco
1009 Hilt Street 1714 Datworth
2370084 2624840

Lynn's Exxon Western Auto

802 E. Highway 303 206 N. Carrier Parkway
2648822 642.0084

Recycling is as easy as 1, 2, 3!
Here's how it's done.

Drain your oil into a reusable.
sealable {screw top) container.
such as amilk jug, a water jug
ot a specialized cil drainer.

Take itto arecycling center.
The center has agreed w help
outby accepting used cil from
dodryourselfers. There the oil is
picked up for recycling.

(1f youdon't find a collecrion
center near you. ask your full
service station if they will take
youroil.)

When huying inoior oil. ask your
dealer for rerefined motor oil.
Buying recycled products is

an important part of recychng.

important:

Don't mix other wastes with used oil.
Such mixtures carn create a
hazardous substance and make
recycling more difficult.
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(Date)

SAMPLE NEWS

STORM DRAIN STENCILING PROJECT AIMS TO REDUCE WATER POLLUTION RELEASE

This (Saturday) (INSERT DAY OR DATE), you might see a group of people painting a

{(INSERT APPROPRIATE DESCRIPTION, i.e., “green and white”) sign on
the storm drain inlets in your neighborhood. These volunteérs are participating in a project
to alert residents that dumping in storm drains pollutes lakes, rivers, bays and streams. The
city of (OR, ORGANIZATION) is sponsoring this project as part of its
effort to reduce nonpoint source pollution.

Much of the pollution in areas streams and lakes comes from common, every-day materi-
als, like household chemicals, fertilizers, pesticides, gasoline, used motor oil and antifreeze
and litter. These substances are washed by rainwater from our streets, yards, driveways
and parking lots into storm drain inlets. Contrary to what many people think, these storm
drains don't lead to wastewater treatment plants. They carry untreated storm water di-
rectly into area lakes and streams.

Deliberate dumping of hazardous materials into storm sewers makes the pollution prob-
lem worse. Motor oil is often dumped down storm drains, yet just one quart can ruin the
quality of 250,000 gallons of water. Dumping oil and other hazardous substances is illegal
in Texas. Residents are encouraged to recycle these materials instead.

The stenciled message (SAY WHAT THE MESSAGE IS} is there to
remind citizens not to dump waste into storm sewers or contribute more pollutants to ordi-

nary storm water runoff by littering, overfertilizing or sweeping yard debris into the street.

{CITY OFFICIAL OR SPOKESPERSON FOR COMMUNITY
ORGANIZATION) pointed out that storm drain stenciling has been used successfully in
others cities to reduce nonpoint source pollution.

“Every citizen has a role in preventing pollution,” he (she} said. “These kinds of projects
work because they get government, volunteer groups and businesses working together to
solve a common problem.”

The (VOLUNTEER GROUP) will be stenciling storm drains in the following
neighborhoods on (DATE): (LIST NEIGHBORHOOQODS)

Several businesses and government agencies are cosponsoring this event. They include
(LIST SPONSORS, DONORS, ETC))

For more information, call . ‘)q
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SAMPLE PUBLIC
SERVICE

ANNOUNCE-
MENTS

30

ANNCR:

ANNCR:

STORM DRAINS AND WATER POLLUTION
:30 Radio PSA

Contrary to popular belief, the storm drains on our neighborhood streets do
not lead to a water treatment plant. They lead to nearby creeks, which flow
into the River. (Substitute Lake or Bay) If hazardous ma-
terials like motor oil and antifreeze get dumped into a storm drain, they end

up in the (river). And that’s bad for all of us. So don't dump waste down
your neighborhood storm drains. Help keep our waterways clean. For more
information, call

Announcement courtesty of and this station.

STORM DRAINS AND WATER POLLUTION
:60 Radio PSA

Contrary to popular belief, the storm drains on our neighborhood streets do
not lead to a water treatment plant. They lead to nearby creeks, which flow
into the River. (Substitute Lake or Bay.) So when hazard-

ous materials like motor oil and antifreeze get dumped into a storm drain, or
when street trash and garden chemicals wash into the sewer after arain, they
end up in the (river). And that's bad for all of us. You can help keep our
waterways clean. Don't litter and don’t use fertilizers and pesticides before a
rain. And never dump any kind of waste down your neighborhood storm

drains.
The is looking for volunteers to label storm drains with the
message “ ." If you can help, call

This message brought to you by CLEAN TEXAS 2000 and
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SAMPLE
NEWSPAPER
CLIPPINGS

Continugg from Page 1.
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2 The Daily Tribune Friday, June 25, 1993

are many other storm drains and

T?:‘Dd ?hh?mbers many open stream areas that are
ally Tribune vulnerable to this damaging oil
If you see a group of people hud- ::;ycffif;:aésp:gxoni ’ .S'sma‘;:

dled around a downtown storm most important as a symbol_ and

Volunteers to man drain project

important in this county,”
Younger said.

Also, the Bay City Public Works
Department has painted a new
yellow background on more than
one-third of the drains that will
be iled with this warning.

the start of a vital educational
process.”
For instance, Simon noted that
a single vehicle’s waste oil
dumped into a storm drain can
pollute “more than a million gal-
lons of water in our bay system.”
Meanwhile, Matagorda County
Marine Extension Agent Willie
Younger had words of praise for
these 4-H volunteers who'll be out
early Saturday in three person
crews stenciling the anti-pollution
warning on storm drains.
“These young people are con-
tributing their time and efforts to

drain Saturday morning, it isn't
likely that they have spotted a big
alligator or “a swamp thing.”

More likely, you'll be witnessing
part of a major effort by local 4-H
Club volunteers to a cooperative
pollution prevention project
between the City of Bay City and
the Houston-Galveston Area
Council.

The mission, according to
Matagorda County Water
Resources Council Chairman
Haskell Simon, is the stenciling of
an important anti-pollution on 65
curbside storm drains in and
around the downtown area.

This background, according to
Simon, should make the stenciled
wording which reads, “No Oil or
Chemicals; Drains Into Bay” espe-
cially noticeable to thousands of
citizens passing by these promi-
nent locations. The stencil also
features the likeness of a shrimp,

Younger's “Marine Memos” col-
umn elsewhere in today's The
Daily Tribune has additional
information on this environmen-
tally important subject, including
details as to how other communi-
ties in the county and area can
become involved in this program.
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WE WANT TO HEAR FROM YOU

Y

,
4

We’d like to know if this manual was helpful to you. Please rank the content of each of
the following sections on a scale of 1 to 5, with 1 being not helpful and 5 being very helpful.

Circle the appropriate number:
. Introduction and discussion of Nonpoint Source Pollution
Description of storm drain stenciling (materials, content, placement)

SURVI

How storm drain stenciling programs operate (safety, the city’s role)
Working with volunteers

Stenciling as an educational tool

Assessing the effectiveness of storm drain stenciling

Profiles of Texas programs

Appendices (liability forms, materials list, stenciling instructions,

O N W
— e e et e e et e
NN N NN
W oW W W www w
N N I N
(SIS T T S S WS 2

safety procedures, data tracking forms, recognition certificate, public
education materials, sample news release, sample PSAs).

Please tell us about your city.
1. Did your city have a storm drain labeling program in place QYes U No
before you received this manual?
2. Did you use this manual to start a storm drain labeling program? QYes QO No
3. Did you use this manual to change or add to an ongoing storm QYes O No
drain labeling program?
4. If there is a storm drain labeling program in your city:
What method is used?
Q0 Ceramic tile
Q Aluminum plate
U Spray-painted message using stencil on painted background
O Spray-painted message applied directly to inlet (no background)
U Stencil using ink roller with painted background
U Stencil using ink roller on inlet (no background)
Q Other (describe)

When did the program start?

How many drains have been labeled (approximately)?

Please fax this form to
TNRCC (512-239-3175)
or mail it to CLEAN
TEXAS 2000, MC 113,
P.O. Box 13087, Austin,
Texas 78711-3087.

What message is applied to the inlets?

Who does the storm drain labeling? Q City‘workers 0 Volunteer groups

Name of person filling out form

Affiliation
Address

3
Phone 33
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APPENDIX 3 - ILLICIT DISCHARGE DETECTION AND ELIMINATION



ORDINANCE NO. 1071

AN ORDINANCE OF THE CITY OF KEMAH, TEXAS, TO PROHIBIT ILLICIT
DISCHARGES OF NON-STORM WATER DISCHARGES INTO THE CITY’S
STORM  WATER SYSTEM AND TO IMPLEMENT APPROPRIATE
ENFORCEMENT PROCEDURES AND ACTIONS. PROVIDING A PENALTY IN AN
AMOUNT NOT TO EXCEED $2,000.00 FOR EACH AND EVERY DAY A
VIOLATION HEREOF OCCURS; PROVIDING AN APPEAL CLAUSE; AN -
INJUNCTIVE RELIEF CLAUSE; A SEVERABILITY CLAUSE; AND THE
EFFECTIVE DATE THEREOF.

- WHEREAS, the City Council of the City of KEMAH, TEXAS, as an operator of
a Small Municipal Separate Storm Sewer System (MS4), is required to reduce the
discharge of pollutants to the water of the State and the United Sates to the “maximum
extent practicable” to protect water quality; and

WHEREAS, the City Council of the City of KEMAH, TEXAS, in order to
provide for the health, safety, and welfare of its citizens, finds that it is necessary to
implement procedures to monitor and regulate the discharge of non-storm water
pollutants into the City’s storm water drainage system in order to comply with Federal
and State law, as well as, the Phase II requirements of the City’s TCEQ MS4 permit; and

NOW THEREFORE, BE IT ORDAINED BY THE CITY COUNCIL OF THE
CITY OF KEMAH, TEXAS:

SECTION 1.
Intent of provisions.
The purpose and objectives of this Ordinance are as follows:

1. To prevent the illicit discharge of contaminated storm water runoff from
industrial, commercial, residential, and construction sites into the municipal
separate storm water system (MS4) within the City of Kemah.

2. To maintain and improve the quality of the surface water and groundwater within

the City of Kemah, the County of Galveston, and the State of Texas.

To promote public awareness of the hazards involved in the improper discharge of

hazardous substances, petroleum products, household hazardous waste, industrial

waste, sediment from construction sites, pesticides, herbicides, fertilizers, and
other contaminates into the storm drainage system and natural waters of the City.

4. To encourage the recycling of used motor oil and safe disposal of other hazardous

consumer products.

To facilitate compliance with State and Federal standards and permits by owners

and operators of industrial and construction sites within the City.

6. To establish legal authority to carry out all inspection, surveillance and
monitoring procedures necessary to ensure compliance with this Article.

(oS

wn
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SECTION 2.

Applicability.

This Article shall apply to all water entering the storm drainage system generated on any
developed or undeveloped lands unless explicitly exempted by an authorized enforcement
agency.

SECTION 3.

Administration.

The City Administrator, except as otherwise provided herein, shall administer,
implement, and enforce the provisions of this Ordinance. The City Administrator may
delegate this responsibility to either the City Engineer or the Storm Water Manager,
whichever is appropriate, based on current City staffing levels.

SECTION 4.

Pefinitions.

The following words, terms, and phrases shall have the meanings ascribed to them in this
section, unless the context of their usage clearly indicates another meaning:

1.

- ordinance.

Authorized Enforcement Agency shall mean employees or other personnel
designated by the City Administrator for the City of Kemah to enforce this
Best Management Practices (BMP) shall mean schedules of activities
prohibitions of practices, general house keeping practices, pollution prevention
and educational practices, maintenance procedures, and other management
practices to prevent or reduce the discharge of pollutants directly or indirectly to
storm water receiving waters, or storm water conveyance systems. BMPs also
include treatment practices, operating procedures, and practices to control site
runoff, spillage or leaks, sludge or waste disposal, or drainage from raw materials
storage. ,

City Administrator shall mean the person hired by the City of Kemah to oversee
and manage the day-to day operations of the City.

City shall mean the City of Kemah.

City Engineer is the person appointed to the position of City Engineer by the City
Administrator for the City of Kemah '
Commercial pertains to any business, trade, industry, or other activity engaged in
for profit activities.

Construction Activity shall mean activities subject to TPDES Construction

‘Permits. These include construction projects resulting in land disturbance of one

(1) acre or more. Such activities include but not limited to clearing and grubbing,
grading, excavating, filling, and demolition.

20of 15



10.

11.

12.

15,

14.

15.

16.

17

18.

Discharge is any addition or introduction of any pollutant, storm water, or any
other substance whatsoever into the municipal separate storm sewer system
(MS4) or into waters of the United States.

Discharger is any person who causes, allows, permits, or is otherwise responsible -
for a discharge, including, without limitation, any operator of a construction site
or industrial facility.

Facility is any building, structure, installation, process, or activity from which
there is or may be a discharge of a pollutant.

Garbage shall mean putrescible animal and vegetable waste materials from the
handling, preparation, cooking, or consumption of food, including waste materials
from markets, storage facilities, and the handling and sale of produce and other
food products.

Hazardous Household Waste (HHW) is any material generated in a household
(including single and multiple residences, hotels, and motels, camp grounds,
picnic ground, and day use recreational areas) by a consumer which, except for
the exclusion provided in 40 CFR 261.4(b)(1), would be classified as a hazardous
waste 40 CFR Part 261.

Hazardous Materials are any material, 1nclud1ng any substance, waste, or
combination. thereof, which because of its quantity, concentration, or physical,
chemical, or infectious characteristics may cause, or significantly contribute to, a
substantial present or potential hazard to human health, safety, property, or the
environment when improperly treated, stored, transported, disposed of, or
otherwise managed.

Iilicit Discharge is any direct or indirect non-storm water discharge to the storm
water system, except as exempted in Section 5 herein.

Illicit Connection shall mean any drain or conveyance connecting an illicit
discharge directly to the storm sewer system, whether on the surface or
subsurface, which allows and illicit discharge to enter the storm water system,
including, but not limited to, any conveyances that allow any non-storm water
discharge including sewage, process wastewater, and wash water to enter the
storm drain system and any connections to the storm drainage system from indoor
drains and sinks, regardless of whether said drain or connection had been
previously allowed, permitted, or approved by an authorized enforcement agency
or, any drain or conveyance system which has not been documented in plans,
maps, or equivalent records and approved by an authorized enforcement agency.
Industrial Waste is any waterborne liquid or solid substance that results from any
process of industry, manufacturing, mining, production, trade, or business.
Municipal Separate Storm Water System (MS4) is the system of conveyances,
including roads with drainage systems, municipal streets, catch basins, curbs,
gutters, ditches, man-made channels, or storm drains) owned and operated by the
City and designed or used for collecting or conveying storm water, and which is
not used for collecting or conveying sewage.

National pollutant Discharge Elimination System (NPDES) Storm Water
Discharge Permit shall mean a permit issued by either the EPA or by the State
(pursuant to 33 USC 1342(b)) that authorizes the discharge of pollutants to waters
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19.

20.

2.

22.

N
L3

25.

26.

27.

28.

29.
30.

of the United States, whether the permit is applicable on an individual, group, or
general area-wide basis.

Notice of Intent (NOI) is a document that is required by either the Industrial
General permit or the Construction General Permit.

Non-Storm Water Discharge is any discharge to the storm water drain system
that is not composed entirely of storm water runoff.

Person shall mean any individual, association, organization, partnership, firm,
corporation, or other entity recognized by law and acting as either the owner or
the owner’s agent.

Pollutant shall mean anything that causes or contributes to pollution. Pollutants
may include, but are not limited to the following: paints, vamishes, and solvents;
oil and other automotive or marine vessel fluids; non-hazardous liquid and solid
wastes and yard wastes; refuse, rubbish, garbage, litter, or other discarded or
abandoned objects; articles and accumulations, so that same may cause or
contribute to pollution; floatables; pesticides, herbicides, and fertilizers;
hazardous substances and wastes, sewage, fecal coli, form and pathogens;
dissolved and particulate metals; animal wastes; wastes and residues that result
from constructing a building or structure; and noxious or offensive matter of any
kind. '

. Premises shall mean any building, lot, parcel of land, or portion of land whether

improved or unimproved, including adjacent sidewalks and parking strips.

. Release shall mean any spilling, leakage, pumping, pouring, emitting, emptying,

discharging, injecting, escaping, leaching, dumping, or disposing into the
municipal separate storm water system (MS4) or the waters of the United States.
Storm Water is any surface flow, runoff, and drainage consisting entirely of water
from any form of natural precipitation, and resulting from such precipitation.
Storm Water Manager is the person appointed to implement and manage the
City’s Storm Water Management Program by the City Administrator for the City
of Kemah.

Storm Water Pollution Prevention Plan (SWPPP) shall mean a document that
describes the Best Management Practices and activities to be implemented by a
person or entity to identify sources of pollution or contamination at a site and the
actions to eliminate or reduce pollutant discharges to storm water, storm water
conveyances system, and/or receiving waters to the maximum extent practicable.
Texas Pollutant Discharge Elimination System (TPDES).

Uncontaminated shall mean not containing a harmful quantity of any substance.
Wastewater shall mean any water or other liquid, other than uncontaminated
storm water, discharge from a facility.

. Yard Waste is any leaves, grass clippings, yard and garden debris, and brush that

results from landscaping maintenance and land-clearing operations.
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SECTION 5.

Discharge prohibitions.

A.

Prohibition of Illicit Discharges: It shall be unlawful for any person to
discharge or cause to be discharged into the municipal storm drainage system
or watercourses any materials, including, but not limited to pollutants or
waters containing pollutants that cause or contribute to a violation of
applicable water quality standards, other than storm water.

Exceptions: The commencement, conduct or continuance of any illicit
discharge to the storm water drainage system is prohibited, except as
described as follows;

(1) The following discharges are exempt from discharge prohibitions
established by this Article:

flushing of water lines or other potable water sources;

landscape irrigation or lawn watering;

diverted stream flows;

rising ground water;

uncontaminated pumped ground water;

foundation or footing drains (not including active groundwater

dewatering systems);

crawl space pumps;

air conditioning condensation;

springs;

non-commercial washing of vehicles;

natural riparian habitat or wetland flows;

swimming pools, if dechlorinated — typically less than one

parts per million (PPM) chlorine);

firefighting activities;

any other water source not containing pollutants.

e Ao o

T T e T

5 8

(2) Discharges specified in writing by the Authorized Enforcement Agency as
being necessary to protect public health and safety.

(3) Dye testing, as long as a verbal notification is provided to the Authorized
Enforcement Agency prior to the time of the test.

(4) Any Non-Storm Water discharge permitted under an NPDES or TPDES
permit, waiver, or waste discharge order issued to the discharger and
administered under the authority of the United States Environmental
protection Agency (EPA) or the Texas Commission on Environmental
Quality (TCWQ), provided that the discharger is in full compliance with
all the requirements of the permit, waiver, or order and other applicable
laws and regulations, and provided further that written approval has been
granted for any discharge to the storm drainage system.
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Specific Prohibitions and Requirements:

(1) It shall be unlawful to construct, use maintain or continue the existence of
illicit connections to the City’s storm drainage system.

(2) This prohibition expressly includes, without limitation, illicit connections
made in the past, regardless of whether the connection was permissible
under the laws or practices applicable or prevailing at the time of
connection.

(3) A person is considered to be in violation of this Article if the person
connects a line conveying sewage to the MS4, or allows such a connection
to continue. '

(4) No person shall dump, spill, leak, pump, pour, emit, empty, discharge,
leach, dispose, or otherwise introduce or cause, allow, or permit to be
introduced any of the following substances into the MS4:

a.  Any used motor oil, antifreeze, or any other motor vehicle or
marine vehicle fluid;

b.  Any industrial waste;

¢.  Any hazardous waste, including hazardous household waste;

d.  Any domestic sewage or septic tank waste, grease trap waste,
sludge or grit trap waste;

e.  Any garbage, rubbish, or yard waste;

f.  Any dumpster or trailer overflow:

All individuals, businesses and /or firms renting dumpsters in
the City of Kemabh shall be responsible for the following:

(1) Keeping dumpster(s) covered at all times.

(ii) Maintaining their dumpster(s) and the area around their
dumpsters(s) in a clean and sanitary condition.

(iii) Providing an adequately sized dumpster with necessary
pickups in order to prevent the overflow of refuse.

All individuals, businesses, and/or firms utilizing trailers to
store or transport household refuse and/or construction debris,
shall keep trailers covered with a secured tarp at all times in
order to prevent the release of windblown refuse or debris.

Any individual, business and/or firm failing to maintain a
dumpster or trailer in accordance with these regulations shall
be subject to a fine of up to two hundred fifty dollars ($250).

g Any waste water from a commercial carwash facility; from any
vehicle washing, cleaning, or maintenance at any new or used
automobile or other vehicle dealership, rental agency, body
shop, repair shop, or maintenance facility; or from any
washing, cleaning, or maintenance of any business or
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commercial or public service vehicle, including a truck, bus, or
heavy equipment;

h.  Any wastewater from a commercial mobile power washer or
from the washing or cleaning of a building exterior that
contains any soap, detergent, degreaser, solvent, or any other
harmful cleaning substance;

l. -~ Any wastewater from commercial floor, rug, or carpet
cleaning;
J. Any wastewater from the wash down or other cleaning of

pavement that contains any harmful quantity of soap, detergent,

solvent, degreaser, emulsifier, dispersant, or any other harmful

cleaning substances; or any wastewater from the wash down or

other cleaning of any pavement where any spill, leak, or other

release of oil, motor fuel, or other petroleum or hazardous

substance has occurred, unless all harmful quantities of such
 released material have been previously removed;

k. Any effluent from cooling tower, condenser, compressor,
emissions scrubber, emissions filter, or the blow down from a
boiler;

L. Any ready-mixed concrete, mortar, ceramic, or asphalt base
material or hydro-mulch material, or from cleaning of vehicles
or equipment containing, or used in transporting or applying,
such material;

m.  Any filter backwash from a swimming pool, fountain, or spa;

Any water from a water curtain in a spray room used for

painting vehicles, boats, or equipment;

0.  Any contaminated runoff from a vehicle wrecking yard;

p.-  Any substance or material that will damage, block, or clog the
MS4;

q. Any release from a petroleum storage tank (PST), or any leach
ate or runoff from soil contaminated by leaking PST, or any
discharge of pumped, confined, or treated wastewater from the
remediation of any such PST release, unless the discharge
satisfies all the following criteria: (i) Compliance with all State
and Federal standards and requirements; (ii) no discharge
containing a harmful quantity of any pollutant; (iii) No
discharge containing more than 50 parts per billion of benzene;
500 parts per billion combined total quantities of benzene,
toluene, methylbenzene, and xylem (BTEX); or 15/mg/l of
total petroleum hydrocarbons (TPH).

=

(5) No person shall introduce or cause to be introduced into the MS4 any
harmful quantity of sediment, silt, earth, soil, sludge, or other material
associated with clearing, grading, excavation, or other construction
activities, or associated with land filling or other placement or disposal of
soil, rock, or other earth materials, in excess of what could be retained on
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site or captured by employing sediment and erosion control measures to
the maximum extent practicable.

(6) No person shall connect a line conveying samtary sewage, domestic or
industrial, to the MS4, or allow such a connection to continue.

(7) No person shall cause or allow any pavement wash water from a service
station to be discharged into the MS4 unless ‘such wash water has passed
through a properly functioning and maintained, grease, oil, and sand
interceptor before discharge into the MS4.

(8) Regulation of Pesticides, Herbicides, and Fertilizers:

a.

Any sale, distribution, application, labeling, manufacture,
transportation, storage, or disposal of a pesticide, herbicide, or
fertilizer must comply fully with all State and Federal statutes
and regulations including, without limitation, the Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA) and all
Federal regulations promulgated pursuant to FIFRA; chapters
63, 75, and 76 of the Texas Agriculture Code and all State
regulations promulgated pursuant thereto; and any other State
or Federal requirement;

Any license, permit, registration, certification, or evidence of
financial responsibility required by State or Federal law for
sale, distribution, application, manufacture, transportation,
storage, or disposal of a pesticide, herbicide, or fertilizer must
be presented to the City Administrator, City Engineer, Storm
Water Manager, or any City law enforcement officer for
examination upon request. '

No person shall use or cause to be used any pesticide or
herbicide contrary to any directions for use on any labeling
required by State or Federal statute or regulation.

No person shall use or cause to be used any pesticide or
herbicide, or fertilizer in any manner that the person knows, or
reasonably should know, is likely to cause, or does cause, a
harmful quantity of the pesticide, herbicide, or fertilizer to
enter the MS4 or wasters of the United States.

No person shall dispose of, discard, store, or transport a
pesticide, herbicide, or fertilizer, or a pesticide, herbicide, or
fertilizer container, in such a manner that the person knows, or
reasonably should know, is likely to cause, or does cause, a
harmful quantity of the pesticide, herbicide, or fertilizer to
enter the MS4 or waters of the United States.

(9) Used Oil Regulation:

a.

No person shall discharge motor vehicle oil into the MS4 or a
sewer, drainage system, septic tank, surface waster,
groundwater, or water course.
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b.  No person shall knowingly mix or commingle used oil with

solid waste that is to be disposed of in a landfill or knowingly

‘ directly dispose of used oil on land or in a landfill. ,

c. No person shall apply used oil to a road or land for dust

suppression, weed abatement, or other similar use that
introduces used oil; into the environment.

SECTION 6.

Suspension of MS4 access.

A.  Suspension due to illegal discharges in emergency situations — The City
Administrator, City Engineer, or Storm Water Manager, without prior notice,
can suspend MS4 discharge access to a person when such suspension is
necessary to stop an actual or threatened discharge which presents or may
present imminent and substantial danger to the environment, the health or
welfare of persons, the MS4, or waters of the United States. If the violator fails
to comply with a suspension order issued in an emergency, the Authorized
Enforcement Agency may take such steps as deemed necessary to prevent or
minimize damage to the MS4 or waters of the United States, or to minimize
danger to persons.

B.  Suspension due to the diction of illegal discharge — Any person discharging into
the MS4 in violation of this Article may have their MS4 access terminated if
such termination would abate or reduce an illegal discharge. The Authorized
Enforcement Agency will notify a violator of the proposed termination of its
MS4 access. The violator may petition the Authorized Enforcement Agency for
a reconsideration and hearing.

C. Reinstatement without permission — A person commits an offense if the person
reinstates MS4 access to premises terminated pursuant to this Section, without
the prior approval of the Authorized Enforcement Agency.

SECTION 7.
Industrial or construction activity discharges.
Any person subject to an industrial or construction activity NPDES or TPDES storm
water discharge permit shall comply with all provisions of such permit. Proof of

compliance with said permit may be required in a form acceptable to the City
Administrator prior to allowing discharges to the MS4.
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SECTION 8.
Submission of Notice of Intent (NOI) to the City.

A.  The operator of a facility, including construction sites, that is required to have a
NPDES or TPDES pemmit to discharge storm water associated with industrial
activity shall submit a copy of the Notice of Intent (NOI) to the City
Administrator at the same time the operator submits the original NOI to the
EPA or the TCEQ, as applicable. The copy of the NOI may be delivered to the
City Administrator either in person or by mail.

B. A person commits an offense if the person operating a facility that is
discharging storm water associated with an industrial activity without having
submitted a copy of the NOI to do so to the City Administrator.

SECTION 9.
Monitoring of discharges.

A.  Applicability ~ This Section applies to all facilities that have storm water
discharges associated with indusirial and construction activities.
B.  Access to facilities:

(1) The City Administrator, City Engineer, and/or Storm Water Manager shall
be permitted to enter and inspect facilities subject to regulation under this
Article as often as necessary to determine compliance with this Article. If
a discharger has security measures in force which require proper
identification and clearance before entry into its premises, the discharger
shall make the necessary arrangements to allow access to representatives
of the Authorized Enforcement Agency.

(2) Facility operators shall allow the representatives of the Authorized
Enforcement Agency ready access to all parts of the premises for the
purpose of the inspection, sampling, examination and copying of records
that must be kept under the conditions of a NPDES or TPDES permit to
discharge storm water, and to the performance of any additional duties as
defined by the State and Federal law. ,

(3) The Authorized Enforcement Agency shall have the right to set up on any
permitted facility such devices as are necessary in their opinion to
conduct monitoring and/or sampling of the facility’s storm water
discharge. :

(4) The Authorized Enforcement Agency has the right to require the
discharger to install monitoring equipment as necessary. The facility’s
sampling and monitoring equipment shall be maintained at all times in a
safe and proper operating condition by the discharger at its own expense.
All devices used to measure storm water flow and quality shall be
calibrated to ensure their accuracy. '
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(5) Any temporary or permanent obstruction to safe and easy access to the
facility to be inspected and/or sampled shall be promptly removed by the
operator at the written or oral request of the City Administrator and shall
not be replaced. The costs of clearing such access shall be borne by the
operator.

(6) Unreasonable delays in allowing the Authorized enforcement Agency
access to a permitted facility is a violation of a storm water discharge
permit and of this Article. A person who is the operator of a facility with
a NPDES or TPDES permit to discharge storm water associated with
industrial activity commits an offense if the person denies the Authorized
Enforcement Agency reasonable access to the permitted facility for the
purpose of conducting any activity authorized or required by this Article.

(7) If the Authorized enforcement Agency has been refused access to any part
of the premises from which storm water is discharged, and this Agency is
able to demonstrate probable cause to believe that there may be a
violation of this Article, or that there is a need to inspect and/or sample as
part of a routine inspection and sampling program designed to verify
compliance with this Article or any order issued hereunder, or to protect
the overall public health, safety, and welfare of the community, then the
Authorized Enforcement Agency may seek issuance of a search warrant
from any court of competent jurisdiction.

SECTION 10.
Requirement for owners or operators to use of Best Management Practices (BMPs).

The City of Kemah will adopt policies identifying Best Management Practices
(BMPs) for any activity, operation, or facility which may cause or contribute to
pollution or contamination of municipal separate storm sewer system (MS4), or
waters of the United States. The owner or operator of a commercial or industrial
establishment shall provide, at their own expense, reasonable protection from
accidental’ discharge of prohibited materials or other wastes into the MS4 or
watercourses through the use of these structural and non-structural BMPs.
Furthermore, any person responsible for a property or premise, which is, or may be,
the source of an illegal discharge, may be required to implement, at said person’s
expense, additional structural and non-structural BMPS to prevent the further
discharge of pollutants to the MS4. Compliance with all terms and conditions of a
valid NPDES or TPDES permit authorizing the discharge of storm water associated
with industrial activity, to the extent practicable, shall be deemed in compliance with
the provisions of this Section. These BMPs shall be part of a storm water pollution
prevention plan (SWPPP) as necessary for compliance with requirements of the
NPDES and/or TPDES permit.
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SECTION 11.
Watercourse protection.

Every person who owns property, or is responsible for maintaining an easement
through which a watercourse passes, or the lessee of such property, shall keep and
maintain that part of the watercourse within the property free of trash, debris,
excessive vegetation, and other obstacles that would pollute, contaminate, or
significantly retard the flow of water through the watercourse, so that such structures
will not become a hazard to the use, function, or physical integrity of the watercourse.

SECTION 12.
Notification of spills.

Notwithstanding other requirements of law, as soon as any person responsible for a
facility or operation, or responsible for an emergency response for a facility or
operation has information of any known or suspected release of materials which are
resulting, or may result in illegal discharges or pollutants discharging into storm
water or the storm drainage system, or waters of the United States, said person shall
take all necessary steps to ensure the discovery, containment, and cleanup of such
release. In the event of such a release of hazardous materials, said person shall
immediately notify emergency response agencies of the occurrence via emergency
dispatch services. In the event of a release of non-hazardous materials, said person
shall notify the Authorized Enforcement Agency no later than the next business day.
Notifications in person or by phone shall be confirmed by written notice addressed
and mails to the City Administrator within three (3) business days of the phone
notification. If the discharge of prohibited materials emanates from a commercial or
industrial establishment, the owner or operator of such establishment shall also retain
an on-site written record of the discharge and the actions taken to prevent its
reoccurrence. Such records shall be retained for at least three (3) years.

SECTION 13.
Enforcement.

A. Notice of Violation — Whenever the City Administrator finds that a person has
violated a prohibition or failed to meet a requirement of this Article, the
Authorized Enforcement Agency may order compliance by written notification of
the violation to the responsible person. Such notice may require, without
limitation:

(1) The performance of monitoring, analysis, and reporting;

(2) The elimination of illicit connections or discharges;
(3) That violating discharges, practices, or operations shall cease and desist;
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(4) The abatement or remediation of storm water pollution or contamination
hazards and the restoration of any affected property;

(5) Payment of a fine to cover administrative and remediation costs;

(6) The implementation of source.control or treatment BMPs.

B. If abatement of a violation and/or restoration of affected property is required, the
notice shall set forth a deadline within which such remediation must be
completed. Said notice shall further advise that, should the violator fail to
remediate or restore within the specified deadline, the work will be done by a
designated governmental agency or a contractor and the expense thereof shall be
charged to the violator.

SECTION 14.
Appeal of notice of violation.

Any person receiving a Notice of Violation may appeal the determination of the
Authorized Enforcement Agency to the City Administrator. The notice of appeal
must be received five (5) business days from the date of the Notice of Violation. A
hearing on the appeal before the city Administrator shall take place within fifteen (15)
business days from the date of receipt of the notice of appeal. The decision of the City
Administrator shall be final.

SECTION 15.
Enforcement measures after appeal.

If any violation of which a person received notice as required by Section 12 hereof
has not been corrected pursuant to the requirements set forth in the Notice of
Violation, or, in the event of an appeal, within ten (10) business days of the decision
of the City Administrator, then representatives of the Authorized Enforcement
Agency shall enter upon the subject private property and take any and all measures
necessary to abate the violation and/or restore the property. It shall be unlawful for
any person, owner, agent, or person in possession of any premises to refuse to allow
the Authorized Enforcement Agency or its designated contractor to enter upon the
premises for the purposes set forth above.

SECTION 16.
Cost of abatement of the violation.

In the event of action by the Authorized Enforcement Agency, as described in Section
15 above, the owner of the property will be notified of the cost of the abatement,
including administrative costs, within thirty (30) calendar days after the abatement of
the violation. The property owner may file a written protest objecting to the amount
of the assessment within ten (10) business days. If the amount due is not paid within a
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timely manner as determined by the decision of the City Administrator, or by the
expiration of the time in which to file an appeal, the charges shall become a special
assessment against the property and shall constitute a lien on the property for the
amount of the assessment. Any person violating any of the provisions of this Article
shall become liable to the City by reason of such violation.

SECTION 17.
Injunctive relief.

It shall be unlawful for any person to violate any provision or fail to comply with any
of the requirements of this Article. If a person has violated or continues to violate the
provisions hereof, the Authorized Enforcement Agency may petition for a
preliminary or permanent injunction restraining the person from activities that would
create further violations or compelling the person to perform abatement or
remediation of the violation.

SECTION 18.
Violations deemed a public nuisance.

In addition to the enforcement processes and penalties provided herein, any condition
caused or permitted to exist in violation of any of the provisions of this Article is
deemed to be a threat to public health, safety and welfare, and is declared to be a
public nuisance. Consequently, any such public nuisance may be summarily abated or
restored at the violator’s expense and/or a civil action to abate, enjoin, or otherwise
compel the cessation of such nuisance may be taken.

SECTION 19.
Criminal penalties.
Any person who intentionally, knowingly, recklessly, or with criminal negligence
violates any of the provisions of this Ordinance shall be deemed guilty of a Class C
misdemeanor and, upon conviction, shall be fined, except as otherwise provided
herein, a sum not to exceed Two Thousand Dollars ($2,000.00) for each offense, and

a separate offence shall be deemed committed upon each day during or on which a
violation occurs or continues.

SECTION 21.
Severability.

That if any provision, section, subsection, sentence, clause, or phrase of this Ordinance is
for any reason held to be invalid or unconstitutional by a court of competent jurisdiction,

14 of 15



N

SR

such invalidity or unconstitutionality shall not affect, impair, or invalidate this Ordinance
as a whole or any part or provision hereof other than the part declared to be invalid or
unconstitutional; and the City Council of Kemah, Texas declares that it would have
passed each and every part of the same notwithstanding the omission of any such part
thus declared to be invalid or unconstitutional, whether there be one or more parts.

SECTION 22.

This Ordinance shall become effective after its approval and adoption and the penalty
shall be enforceable following publication of the notice of penalty as required by law.

PASSED, APPROVED AND ADOPTED this S{uday of August, 2012.
CITY OF KEMAH, TEXAS

OBERAM. CUMMINS, MAYOR
ATTEST:

PRI R
Q/WM Hyle /

CITY SECRETARY
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I ntroduction

This guidance manual for identifying and eliminating illicit connections to municipal separate
storm sewer systems (M S4) was devel oped for two reasons. First, as atool to assist all M4
operators with Phase | and Phase |1 storm water program compliance, and second, to address the
goals and needs of The Galveston Bay Plan: The Comprehensive Conservation and Management
Plan for Galveston Bay (The Plan). This manual outlines M$4 mapping options, dry weather
survey procedures, sampling methods and illidt connection investigative techniques. This
guidance manual also provides aternative ideas for municipalities to choose what is best suited
for them based upon budget, personnel, and time constraints.

Background: In 1972, the Federal Water Pollution Control Act was passed with the intent to
eliminate the discharge of pollutantsinto navigable waters, to protect and propagate shellfish and
wildlife, to provide for recreation in or on the waters of the nation, and to prohibit the discharge
of toxic pollutants in concentrations which would impair the multiple uses of all waters. Over
the next thirty years, various legislation was enacted that addressed aspects of both point source
and non-point source (NPS) pollution. By 1994, the “Nationd Water Qudlity Inventory”
indicated that storm water discharges from sources such as separate storm sewers, construction
sites, waste disposal sites, and resource extraction activities were mgor causes of waer quality
impairment. One estuarine survey highlighted in the inventory found nearly fifty percent (50%)
of the identified cases of water quality impairment were attributed to storm water runoff or NPS
pollution.

The Nationa Pollutant Discharge Elimination System (NPDES) Phase | Storm Water regulations
were developed in response to the 1987 Amendments to the Clean Water Act (CWA). Under
Phase |, the Environmental Protection Agency (EPA) mandated medium and large municipal
separate storm sewer systems(M$4) located in incorporated communities or counties with
populations of 100,000 or more to permit their storm water discharges. Plus, NPDES Phase |
permits became required for eleven categories of industrial activities, including any construction
activity disturbing five or more acres of land. The regulations included the incentive to adopt
“no exposure” practices in commercial and industrial operations and were intended to produce
significant reductions in pollutant discharges and improvement in surface water quality.
Ultimately, federally mandated Phase Il Storm Water Regulations were passed to address the
small M$4s (serving less than 100,000 persons).

Effective February 2000, small M$4 operators in urbanized areas and construction sites that
disturb one to fiveacres became regulated. EPA bdieves that the implementation of thesix
minimum control measures identified for small M $4s should significantly reduce pollutants in
urban storm water compared to existing levels. One of the six measures is the detection and
elimination of illicit dischargesto the M34s. lllicit discharges include wastes and wastewater
from non-storm water sources. Illicit discharges enter the M4 through ether direct connections
such as piping mistakenly or deliberately connected to the storm drains or indirect connections
such asinfiltration into the MS4 from cracked sanitary sewer pipes.



In 1994, the Galveston Bay National Estuary Program also completed the development of The
Galveston Bay Plan: The Comprehensive Conservation and Management Plan for Galveston
Bay (The Plan). Galveston Bay provides huge economic benefits to the region and the state. The
Plan identified the threats to the bay resulting from pollution, devel opment and overuse, then
outlined a management strategy to maintain or improve the natural resources of the bay. The
bay’ s second most serious problem was identified as being NPS pollution resulting from storm
water runoff. There are sixteen initiativesin The Plan to reduce or eliminate NPS pollution. The
firstinitiative is to help local municipalities implement storm water pollution prevention
programs.

The Plan also has six initiatives related to point source pollution. In the past, discharges of
pollutants from municipal and industrial wastewater treatment plants have upset the healthy
balance of marine life in portions of the Galveston Bay estuary system. However, since the
1970's, the closealy regulated permitting process has successf ully reduced the pollutant loadings
from large municipal and industrial discharges. The primary concerns today relate to wet
weather by-passes and overflows, compliance issues with small wastewate treatment plants and
illicit storm sewer connections. Initiative PS-5 of The Plan requiresthe implementation of adry-
weather illegd connections program. The objectiveisto actively search for illidt connections to
the M34s and eliminate them.

Figure 1: Identifying and Eliminating lllicit Connections Flow Chart

— Initial Survey ——— Complaint Response System/

Obtain Drainage Maps
; | lllicit Discharge Connection Hotline
i %

\ i

Visual Screening on tributaries tc

locate outfalls with dry weather flow

Sampling: Detailed Screening Visual Inspection: Note color, odor,
bacterlologlcal pH flow, floatables, stains, biological
ammonia, chlorine, indicators, and other pertinent
detergents phosphates observations
Dissolved oxygen, chemicals etc.

/ Televising storm and sanitary lines
Optical Brightener /
Testing Dye Test

Contamination
Identified

|

Corrective Action

Ensure outfall remains
uncontaminated
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. Mapping

Mapping isthefirst critical step in the detection and
elimination of illicit connections between the sanitary and

storm sewer systems. Accurate maps will enhance record balance and to warn off

keeping, facilitate investigations, and improve efficiency of S”\j‘vk%- seel-toed stod

field personnel. Detailed maps plusthorough field ok work bocts for

investigation notes will be invaluable for identifying the foot protection. _

sources of the dry weather flows detected throughout any Wear snake guardsif walking
. . . through tall grass & brush.

MSA4. If maps are not created, the investigator will spend Carry acell phoneif alone.

valuable time trying to locate the points of entry which Use two-way radios if partnered.
facilitate tracking during the initial and detailed surveys.

Use awalkingstick for

Two optionsfor Mapping: Owners or operators of the M4 basically have two options when
creating their maps. Either Geographic Informaional System (GIS) or AutoCAD (computer
assisted drawing) maps can be designed/updated or paper maps using U.S. Quadrangles, aeria
photos, and/or street maps must be fabricated/created by hand. Combining GIS with AutoCAD
provides the greatest flexibility and advantageto the M S4 operator/owner. Electronic mapping is
the most desirable because it will meet today’ s information needsplus prepare thecities/utility
districts for federal assets inventory responsibilitiesin the future.

Electronic base maps may be acquired from several sources. Citiesin Galveston County
may acquire base maps with street names, property lines, ownership information, property
values, etc. from the Galveston Central Appraisal District. Other cities may choose to get
TIGER files from the Census Bureau or digitized base maps may be available from their
own county gppraisal districts or Houston-Galveston Area Council.

Electronic maps which have sanitary sewer lines (including pipe size and flow direction),
manholes and lift stations overlaid with storm sewer lines, manholes, inletsand outfalls
are the investigator’s most useful tool. Electronic maps can be constructed using
different methods. Collecting global positioning satellite (GPS) coordinates on all
manholes, outfalls, etc. provide the Geographic Information System (GIS) specialist with
the datato “layer” information onto the base map. Conversely, geo-referenced satellite
imagery alows all the information to be digitized directly without field GPS coordinates.

Hand drawn paper maps. U.S. Quadrand es (Quads) havevery good scale, topographic
lines, and details regarding land uses. However, Quads are not updated on a regular
basis. Aerial photos or satellite images, which aretaken every few yearsin some
locations, will help update specific Quads for your area but enlarged area street/highway
maps may be the best maps to build upon. Since many are gven away free of charge
they can be copied and enlarged to draw lines detailing drainage ditches. Arrows can also
be used to indicate where and on which side of the ditch a storm water outfall islocated.




Color coding maps. Color isthe easiest way to designate problems and review accumulated
dataat-a-glance. Color isgood for designating which outfalls have dry weather flow and which
do not. Color can be used to separate “flows’ into categories based upon volume (gallons per
minute). Color can also be used to record information about problem areas upstream of an
outfall with adry weather flow. Use what works best for you.

[I. Initial Dry Weather Flow Survey

After maps are completed, dry weather flows must be located. Investigators should walk, drive
or float each waerway to identify outfalls having flow. Surveys should not be conducted within
12 hours of arainfall event or until run-off has ceased. GCHD found 72 hours to be necessary
after asignificant rainfall. Conduct the survey as follows:

. Label map outfalls with appropriate color to indicate flow/non-flow.

. Document physical characteristics of al dry weather flows using the Illicit Discharge/
Connection Field Investigation Sheet found in Appendix C.

. Conduct field analyses on each flow and document. See Section Il1-A.

. Collect lab samples at thistime as needed. See Sections|11-B, I11-C and 1V-B.

On rare occasions anillicit connection may beidentified duringthe initial survey but usually
multiple detailed investigations are necessary. Physical characteristics, field analyses and
laboratory tests are collectively known as “ Tracers’ and are described in detail in the following
section.

[1l1. Tracers

A tracer isadistinct characteristic, parameter or combination of such used to test for the presence
of apollutant(s). Anideal tracer should have the fdlowing traits:

. promotes time efficiency for field investigator(s),

. inexpensive,

. easy to perform in the field (requires minimum training to receive good results),

. provides resultsin the field (exception: laboratory samples),

. measures appropriate detection limits,

. produces a measurabl e concentration for comparison against a non-polluted
standard,

. stable characteristics with no significant concentration changeover time due to
physical, chemical or biological processes,

. non-toxic to the environment (having no waste to return to lab for proper
disposal), and/or

. appropriate to the situation (residential vs. industrial).



A. Physical Tracers

The presence of color, odor, turbidity, water temperature, estimated flow rates, biological
activity, floatables, oil sheens and other observations can be very useful inidentifyingan illicit
connection. Occasionally, these indicators can be used alone but are best used in conjunction
with other field and/or lab tests to correctly identify a pollution source.

1. Color

The color of water isinfluenced by the presence or absence of substances such as metallic salts,
organic matter, dissolved or suspended materials. Water appearance or color may also be an
important indicator of water quality problems. The following are common colors and their

possible causes (Kolbe):

Color
Tan to brown

Blue green/ brown green

Milky white
Milky or dirty dishwater gray

Black
Dark red, purple, blue, black

Orange-red

Bright yellow green

Possible Sources

Runoff from rainfall event, construction, or
soil erosion

Plankton bloom, sewage, fertilizer runoff,
vehicular wash water or “tracing dy€’
Paint, lime, milk, or grease

Gray water or wastewater, musty odor
present

Septic wastewater, sulfuric acid spill or a
turnover of oxygen depleted water.
Hydrogen sulfide odor usudly present.
Industry - fabric dye, paper ink

Leachate from iron deposits; Tracing dye;
Deposits on stream beds often associated
with oil well operations such as brine water
discharges; oily sheen or petroleum odor
may be present.

Anti-freeze, tracing dye or algal bloom




Figure 2. Source of brown flow was

Figure 3. Source of blue-green flow was
sediment. ¢ ¢9

sewage.

Figure 4. Source of whiteflow was h Figure 5. Source of blue waer was a car
grease from afast food restaurant. wash facility.

Technique #1 - the investigator makes a subjective visual description.

Technique #2 - The New Zealand National Institute of Water and Atmospheric Research
developed atechnique using a viewing box in conjunction with the Munsell Color Coding
System. Comparison cards are used to match the color of the water. A viewingbox and set of
cards cost approximately $800.

Pros. Easy to track colored water upstream through underground drainage system.
Cons. Not every illicit discharge will have a color to trace.

2. Odor

Odor has very subjective characteristics and differs from one individual to another. Plusan
investigator’ sability to detect odors may change during the time of exposure Because of this
phenomenon, odors should be noted when first approaching an outfall or storm drain opening.



The following are some common odorsand their probable causes:

Odor Possible Sources

Musty Raw or partially treated sewage, livestock
waste, algae

Rotten egg/ Hydrogen Sulfide Raw sewage, sulfuric acid, anaerobic water

Sewage/fecal Raw sewage

Chlorine Broken drinking water line, sprinkler runoff,

swimming pool backwash water, wastewater
treatment plant discharge, industrial

discharges

Sharp, pungent odor Chemicals or pesticides

Gasoline, spent petroleum Industrial discharge, illegal dumping of
wastes or waste water.

Pros: An odor can be very helpful in identifying the source of the flow or
narrowing the area of focus.

Cons. Not every illicit flow will have an odor.
Investigators can become de-sensitized to a particular odor within minutes
of exposure.

3. Turbidity

Turbidity in water is caused by suspended clay particles, silt, finely divided organic and inorganic
matter, plankton and microscopic organisms. Movemert of the water kegps these materialsin
suspension and prevents sunlight from filtering through the water. The heavier the turbidity, the
more opague the water appears. Highly turbid water can clogfish gills, reduce photosynthesis,
and obscure in-stream habitat. Where a highly turbid flow exists there may be aniillicit discharge
occurring.

Technique #1 - collect a quantity of water in awhite bucket and estimate the turbidity based upon
how cloudy the water appears. Assgn aranking such as high, medium, or low turbi dity.

Technique #2 - use aturbidity meter. Commercid meters measurethe amount of light allowed to
pass through a dass tube filled with a solution. However, turbidity meters are not 100% accurate
and not every meter is accurae for al conditions. Some meters work best in low turbidity while
others are more accurate in medium or heavy turbidity. Others require several correction factors
to improve their accuracy.

Pros. The“type” of turbidity may help identify the source of the flow.
Cons:. Turbidity alone will not identify whether multiple sources are present.
No single meter is good for all conditions.



4. Water Temperature

The temperature of the dry weather flow can
sometimes be useful in identifying flows
contaminated by sanitary wastewater. Household and
commercial sewage tends to havea consistently
warm temperature year round. Therefore, during
colder months, any sewage escaping from the
sanitary sewer into the storm sewer system may leave
atemperature trail.

Allow 1 minute for
thermometer or probe e
to stabilize. f i)

Thermometer, water

sample, and sampling container
should NOT be in direct sunlight or
exposed to a strong breeze.

Technique #1 - collect a quantity of samplein a
bucket then submerge the tip of athermometer in the
water. Take the reading while bulb is submerged.

Technique #2 - use a multi-probe meter with atemperature probe, submerge the probe directly in
the stream or submerge the probe into a bucket of sample water. Takereading while probeis
submerged.

Pros. Inexpensive and time efficient.
Cons: Only helpful in cold weather otherwise, temperature difference is not
significant enough to track.

5. Flow

Determining flow will help set investigation priorities. High flow but minimal contamination
may take precedent over alower flow with highe pollutant level. Two simple and inexpensive
techniques that can be used to monitor flow.

Technique #1 - use a bucket Case Study #1: Setting investigation priorities based upon flow.

and astopwatch. This Two outfalls have E.coli results of >24,000 mpn/100ml, but one
method must have adrop outfall has aflow of 1 gpm and the second outfall hasa 3 gpm
space large enough to flow, the outfall with the higher flow rateand higher impact
accommodate a measuring would take pri ority for investigation. The actua bacterialoading,
container (bucket) under the from a source point to the receiving stream, can be calculated
lower edge of the outfall. using the bacteria and flow data. The number of bacteriain a 100
Either the container is held ml sample along with theflow in gallons per minute is entered
under the outfall for one into the following formula:

minute and the volume of . . ,

the flow is measured or the Bacteria (x) gpm (x) 54800* = bacteria/day.

time for “how fast the

container fills” is recorded.
Either way, the gallons per minute can easily be calculated. This procedure should be conducted
at least 3 times and an average taken. The latter option is best suited for very small flows.



Technique #2 - use atracing dye or floatable item such as a cheese ball, match, or cork, atape
measure, a stop watch, and two peagple. First, measure the distance from the outfall to the first
upstream storm water manhole. Second, one person drops the floatable object into the upstream
manhole and starts the stop watch. Third, as the object flows out the pipe, thetimeis
documented. Repeat this proceduretwo more times and take an average of the results. Next,
calculate the volume of the channel segment to finish determining flow.

Distance + Time = Velocity
Velocity x Volume = Flow

Pros. Inexpensive method and time efficient
Outfall investigations can be prioritized

Cons. Theflow, using the above methods, is an estimate and not exact
The end of the pipe can be submerged making the bucket method non-
functional.
The floatable may be hindered or trapped due to uneven substrae or
excessive debris within the underground pipe.

Case Study #2: Using flow as an indicator of contamination.

During an intensive survey, a storm water outfall that is usually dry was found to have a
heavy flow of 5 gpm. The water was clear with few or no solids. There was no strong
odor associated with the flow. But suds were present in the receiving stream. Since there
had been no significant rainfall for more than seven (7) days, further investigation was
warranted. A sanitary sewer overflow (SSO) was located upstream. The manhole lid was
straining the solids and the wastewater was flowing directly into a nearby storm drain inlet.

6. Other Relevant Observations

“Other” observations about the outfall, the area
surrounding the outfall, or activities occurring in the
vicinity will sometimes give clues to the source of a
flow or the causeof the pollution. Nating these
observations and using them to complete the
investigation “puzzle’ will provide a complete picture.

Figure 6. Trash and debris washed out of the
storm drain.



Figure 8. Oil dumped at a storm drain
outfall.

Figure 7. Heavy algal flow.

Debrisincl udes trash, leaves, and grass clippings ‘
Floatables are from a sanitary waste, commerdal or |
an industrial source

Vegetation such as algae or “sewer lilies’ is present
only around and in close proximity of the storm
water outfall.

Lack of any vegetation or stunted plant life may
indicate a problem.

Stains or deposits - dark stains, crystalline, oil, or  Figure 9. Paint stained concrete.
amorphous powder

Sewage fungus, Sphaerotilus natans, is a soft, gray,
filamentous bacteria. When present in large
quantities, the bacteriawill form a sheet or layer
which can be seen with the naked eye. It isfound
primarily in areas polluted by wasteweter or
activated sludge and is associated with low
dissolved oxygen conditions. The growth of S
natans is stimulated by nitrogen and phosphorus
Surface scum, film, or foam and an associated color
may indicate possible sources of contamination.

Figure 10. Rainbow sheen on water
caused by oil.

{
e W

Figure 12. Surface scum from sewage.

Figure 11. White foam from soap.
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Surface Scum Possible Sources

Tan foam Harmless, cause is high flow or wave action

White foam Found around wastewater outfals, thin, mostly due to soaps
Yéellow, brown, bleck film  Tree pollens

Rainbow film Qil or other fuel type

Activitiesin the watershed may also indicate causes or sources of contamination:
Lawn mowing - illegal dumping of organic wade, ie. grass clippings.
Construction activities - source of sediment, heavy turbidity, petroleum
products associaed with large equipment.
Livestock such as horses, cows, etc. - contribute contamination in the form
of bacteria, nutrients and organic matter.

B. Biological Tracers

Biological tracersinclude all things living or that grow. Certan
organisms are known to indicate polluted or lesser quality waters.
Examples are listed below:
Mullet are an example of an opportunigic
fish species that tend to congregate around
“easy” nutrients such as sewage solids
flowing from a storm water outfall.
Red-eared sliders are turtles which like
“easy” nutrients and their presence may
indicate a possible storm water outfall
problem.
Sewage fungus, Sohaer otilus natans
L ush green vegetation around an outfall
especially when other vegetation isless
green or less dense may indicate a
nutrient source.

1. Bacteria

Pathogenic organisms are prevalent in fecal contaminated

water and pose agreat risk to human health. Due to their E.coli for fresh

variety and the complexity involved in identifying water @g@
individual types of bacteria indicator organisms are used to enterococci for

assess the potential for presence of pathogens due to fecal tidal or salt water
contamination (Samadpour). A group of bacteria called fecal coliform for

fecal coliformscan be detected using arelatively simple all water

laboratory method but they are not specificto warm-
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blooded animals and the test may produce false positives. The species, Esherichia coli (E. coli),
Is part of the fecal coliform group and is specific to humans and other warm-blooded animals.
EPA recommendsit as the best freshwater indicator organism when evaluating health risk for
recreational waters. If thewater body in question is salt waer or tidally influenced waters,
enterococci bacteria should be used as the indicator organism dueto its ability to survivein high
salinity conditions.

Bacterial sampling depends on available funding. Even though relatively inexpensive, collecting
ten to twelve samples in one day could cost $ 100 or more. The bacteriologicd sampling
techniqueisasfdlows:

1. Whenever possible, bacteria samples should be collected directly into a sterile, 100 ml bottle.
If a sampling device such as abucket must be used, the bucket must berinsed several times

with the water to be sampled. The bacteria sample shall be collected before any meters are
placed in the sampled water.

2. The sample bottle shall be properly labeled with the site ID, date, and analysis desired and
placed in ice immediately.

3. Déliver to laboratory for testing. Costs are fairly inexpensive (range $ 8 - $ 12 each) and
results are usudly availale within 24 hours.

If bacterial testing was done, the results can be used in conjunction with flow data to determine
the bacterial loading to the receiving waters (See case study #3).

Pros: Good indicator of pollution sources
Inexpensive
Easy sampling technique
Get results quickly
Cons: Use sterile conditions to avoid contamination
Samples must be returned to laboratory within six (6) hours of
collection for results to be valid

Case Study #3: Calculating the Human Equivalence (HE) of a contaminated flow.

If the fecd sample result equals 24,000 mpn/100 ml and the flow from anoutfall is
measured to be 3 gpm, then the Bacterial Loading will equal 3,945,600,000 fecal coliform.
If one adult human is equivalent to 2 billion fecal coliform per day, then 3,945,600,000 +
2,000,000,000 will equal 1.97 adults. Thisresult may indicate that the sourceis from a
very small flow such as a singe house or the lek into the storm system if very small.

Bacteriaresults X flow (gpm) X 54800 = Bacterial Loading (bacteria/day)

Bacteria Loading + 2,000,000,000 = Human Equivalent (HE)
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C. Chemical Tracers

Measuring the chemical characteristics or make-up of a dry weather flow will help the
investigator track the source of the flow and identify the cause of the contamination or vice versa.
Chemical tests are needed to supplement the physical parameters noted and confirm
contamination. Chemical tracers can either be tested for in the field, if the right equpment is
available, or samples may be taken to alaboratory for analyses. The chemical tests - DO, pH,
chlorine, ammonia, phosphate, dye testing, and optical brighteners - are described below. Each
section includes approximate costs, equipment needs, sampling tips, and the pros and cons of
each test. A case study isals included to illustrate how each chemical test was hdpful in
locating anillicit connection for GCHD.

Salinity, specific conductance, total suspended solids, biological oxygen demand, and fluoride
also may be useful indicators on occasion but they have not been discussed in thismanual. Plus,
other tests available to the investigator (organics, metals, etc.) are not discussed in this manual.
Cost per test or requirements such as ultra clean sampling techniques make some tests prohibitive
for small entities.

1. Dissolved Oxygen

Dissolved oxygen (DO) is essential for the continued survival of most aquatic organisms. The
Guidance for Assessing Texas Surface and Finished Drinking Water Quality Data, 2002
designates aguatic life uses for al water bodies as exceptional, high, intermediate, limited, or no
significant aquatic life use. In freshwater, theabsolute minimum criteria are 4.0, 3.0, 3.0, 2.0,

1.5 milligram per liter (mg/L) respectively. Several factors affect the ability of water to absorb
and hold dissolved oxygen. Aswater temperatures increase, DO generally decreases. Also, an
algal bloom will increase the DO during the day while the same bloom will consume or “use’ the
oxygen at night sometimes causing total depletion. Lastly, bacteria metabolize available DO
during the decomposition of organic matter.

Methods for measuring Dissolved Oxygen: There are three methods for measuring DO. The
choice of procedure depends on the interferences present, the accuracy desired, and, in some
cases, convenience or expedience.

. The Winkler Method is atitration
procedure based on the oxidizing To collect water samples
property of DO. It involves performing a for DO measurements:
5-10 minute analytical test on a quantity Do NOT agitatelaerate g
of sample water inthefield. A field kit water to be measured.
can be assembled using equipment from Submerse probe
an existing lab or a Digital Titrator/ completely in bucket of sample
Modified Winkler kit may be purchased water and stir slowly (about 1
for approximately $200. revolution/second for at least 90
. Two (2) colorimetric tests are available seconds (SWQM)) or until the
from Hach Corporation for screening display stabilizes.

13



purposes. First, acolored disc comparitor is used to match the color of the solution
generated by adding chemicd reagents. Second, a hand-held colorimeter is used to
measure the color intensity after being mixed with the appropriate reagents. Both are
read directly from the devices. The methodology for each kit is explained in the
instruction manual.

. DO meters use membrane covered electrodes to measure the rate of diffusion of
molecular oxygen across amembrane. A DO meter can be purchased as a stand
alone meter or as a multi-probe instrument having multiple functions such as
temperature, pH, conductivity, and/or salinity. Meter prices range from $800 to
~$5,000 depending on the capabilities of the meter.

Pros Simple, easy to learn procedures.
Colorimetric kits: relatively inexpensive.
Meters: producefastest results.

Cons Low DO isnot positive indication of pollution. Low DO may be due
to warm water temperatures.
Bucket or telescoping pole required to collect sufficient sample
volume. Sampling technique will potentially add DO to water.
DO meters: require significant initial investment but have low long
term costs.
Meter: requires regular calibration and maintenance.

2. pH

Potential hydrogen (pH) measures the hydrogen ion activity in solution. Waters with a pH less
than 7 are considered to be acidic while water with apH greater than 7 are alkaline or basic. A
pH between 6.5 and 8.2 is considered ideal for a healthy environment. Conversely, levels below
5.0 and above 10.5 can cause unhealthy stream conditions for aquatic life Normal storm water,
and even sanitary wastewater, has a pH around 7 or neutral. Since pH islogarithmic, apH of 4.0
Isten times more addic than apH of 50. Measuring pH can identify whether the flowis
industrial, commercial or domestic in nature.

Not only does pH affect aguatic life, but pH may
also influence the toxicity of other chemicals.

To collect water samplesfor
pH measurements

Ammonia becomes more poisonous in high pH Avoid collecting sediment

(basic) solutions and heavy metals can leach out with water to be measured.
of stream sediment in acidic solutions (NVRC). Stir probe slowly (about 1

Industries that release low pH (acidic) dry revolution/second for at least 90 seconds
weather discharges include (but are not limited (SWQM)) or until thedisplay stahilizes.
to) textile mills, pharmaceutical manufacturers, Rinse probe with de-ionized water
metal finishers/ fabricators, aswell as between readings and before storage.
companies producing resins, fertilizers and Even if ameter and probe are used,

pesticides. In contrast, industri es releasing high

14



pH (akaline) wastes are commonly soap manufacturers, textile mills, meal plating industries,
steel mills, and producers of rubber or plastic.

Methods for measuring pH: There are three (3) methods for measuring pH.

. pH paper is availablein severa different ranges. Besidesthe full range (0-14), they
can be purchased for the high, mid, or low ranges.

. Test strips provide semi-quantitative results. One supplier advertised 50 test strips
for less than $10.

. Colorimetric methods such as a color cube kits, color disc kits or a pocket

colorimeter use a reagent to produce a color which is then matched to the comparitor
or measured for light transmission. Colorimeters are more accurate than the color
discs which are more accurate then the color cube kits. The methodology for each
kit is explained in the instruction manual. Kitsrange from $15 - $55.

. A pH meter with electrode produces the fastest and most accurate results. However,
probes are susceptible to fouling by oil and greases. Meter prices range from $450 to
$1000.

Pros Method is excellent detector of chemical releases
pH paper: very inexpensive, quick and easy to use
pH colorimetric tests: relatively inexpensive, acaurate results
pH meter: moderate in price, best results in fastest time
Cons Method is insufficient indicator of sanitary sewer discharges
pH paper: must be kept dry and stored in cool, dark place
pH paper: is not very accurae for small changes
pH meters: require routine calibrations and maintenance of probe

Case Study #4: Using pH as an indicator of contamination

While performing routine mapping and sampling, a milky
white discharge was found flowing from a storm water
outfall. A crystalized film had formed on the water v
surface and a white deposit was settling out on the bottom
of the“pool.” A pH of 12 was measured at the outfall but
decreased to 9.5 about 10 yards downstream. Upstream of
the outfall, alarge amount of lime had been spread over a
construction site to condition the soil. Because there were
no silt fences at the site, rainfall and/or other water runoff
was causing the lime slurry to flow into a drainage ditch and thence to the storm drain outfall.
Limeisvery alkalinein nature and thereforeaccounts for the high pH measurements.
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Case Study #5: Investigation of contamination using pH levels.

An unusually high flow with a pH of 11.07 was found discharging from a storm water outfall.
Investigative tracking of the pH revealed the source to be a car dealership. Paint and
vehicular wash water was being discharged to afloor drain which had been plumbed to the
ditch instead of the sanitary sewer. A Harris County Pollution Control Department
investigator was called in to assist with getting the facility to corred theillegal plumbing.

Before After

3. Chlorine

While beneficial for public health reasons (killing pathogenic organisms), chlorineis also

harmful to the environment. Itslethal affect depends on concentration and time of exposure.
Final wastewater treatment plant effluent and potable water are usually the only waters
disinfected with chlorine. However, chlorineis also used in the production of plastics, cleaning
products and insecticides. Therefore, detecting achlorine residual in a dry weather flow and then
tracking it upstream through an underground drainage system will usually result in locating the
source of a contaminated discharge or cross-connection. In times of water shortages, it also helps
to identify sprinkler systems with excess run-off or bresks in a drinking water line.

Chlorine also interferes with lab tests such as BOD, cyanide and pesticide/herbicide testing.
Therefore, samples known to havea Cl, residual must be dechlorinated (treated with sodium
thiosulfate to remove the Cl, ions) when the samples are collected or before analysis begins
(SWQM, TNRCC).

Methodsfor testingchlorineresidual: Water samples aretested for freeand/or total Cl,
residual depending on the method used. Overall, the process of preparing the sample and reading
the results takes amaximum of 5 minutes. Fee Cl, residual are read immediately whereas, total
Cl, residual tests usually require the sample to stand for a period of time before reading the
results. For exad specifications refer to your kit’s instruction manual.
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. Chlorine test strips can be used to detect higher concentrations of chlorine (0.5, 1.0,
2.0, etc.) aswould be found in a discharge from a swimming pool filtration system.
Test strips provide semi-quantitativeresults. The individually wrgpped strips cost
around 50¢ each.

. colorimetric test kits such as a color cube kit, color disc kit or a pocket colorimeter
use areagent to produce a color which is then matched to a comparitor or measured
for light transmission. Colorimeters are more accurate than the color discs which are
more accuratethen the color cube kits. The methoddogy for each kit is explainedin
the instruction manual. Kits range from $55 - $325.

Pros All methods are quick and easy to perform

Able to identify water line breaks

Can detect illegal pool, spadischarges, and vehicular wash water
Cons Test strips do not detect low concentrations

Cost per test strip is moderatel y high

Very few outfalls have a significant enough amount of chlorine to be

ableto track upstream

Meters require regular calibration and maintenance

Case Study #6: Using chlorine as an indicator to locate an illicit discharge.

Using a high-beam cordless spotlight, billowing suds were discovered accumulating within a
large concrete storm drain which discharged directly into a creek. The chlorine residual was
>3 mg/l. Tracking upstream, the flow became cloudy with awhitish hue and had a pungent
odor. The flow originated at a nearby fast-food restaurant that had alarge grease spill in the
dumpster area. The grease had been sprinkled with hTh chlorine and was being power
washed. All wastewater was flowing into an open pipein the driveway. The open pipe
drained directly into the storm drain. Management was notified of the violation and adions
were taken to correct the matter immediately.
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4. Ammonia

Ammonia (NH,) is produced by the decomposition of plant and animal protein. Ammoniaisalso
amain ingredient in fertilizers. Its presence in surface waters usudly indicates domestic or
agricultural pollution. At certain levels, ammoniaistoxic to fish and creates an oxygen demand
in the receiving water. It isalso an excellent indication of contamination by sanitary wastewater.

Methods for measuring ammonia: There are several methods available to test for the presence
of ammonia. Some of the methods are less accurate but can still be used as a screening
tool. The methods are listed below.

Ammonia nitrogen test strips are available to measure ammoniain increments of O,
0.25, 0.5, 1.0, 3.0, & 6.0 parts per million (ppm) or mg/L. Test strips provide semi-
quantitative results. Each test strip costs ~ 60¢ and they are available in packages of
twenty-five (25).

Colorimetric test kits such as a color cube kit, color disc kit or a pocket colorimeter
use areagent to produce a color which is then matched to a comparitor or measured
for light transmission. Colorimeters are more accurate than the color discs which are
more accurate then the color cube kits. Most kits are available in ranges - high,
medium, and low concentrations. The smallest increment available in any kitis0.1
mg/L. While not acceptable for determining surface water qudity, it can beused to
screen for pollution sources. The methodology for each kit is explained in the
instruction manual. Kits range from $30 - $325.

Portable | SE meters with ammonia sensing electrodes are available for fidd use.
The cost of ameter with the required electrode will range from $1,000 - to $1,500.
The methodology for the meter is explained in the owner’ s instruction manual.
There are accuracy issues with the eledrodes, see Cons below.

Analytical tests can be conducted in alaboratory. Water samples are collected and
returned to the lab for analysis. Costs per test range from $20 - $30. Thistest isthe
most accurate available but turn-around time for resultsis amajor hindrance.

Pros Test strips and kits easy to usein the field.
Test strips and kits provide results in the field which can facilitate
immediate tracking.
Good indicator of sanitary sewage.

Cons Time consuming: depending on which kit is used - can take up to 15-
20 minutes per sample analysis
Most of the time values are too small to track.
Additional steps must be taken to negate the interferences: saltwater
may interfere with test methods reducing accuracy up to 30%;
chlorine must be removed from sample prior to testing; iron, sulfides,
and extreme hardness in the water will also cause interferences.
Regular calibration and maintenance required onall meters.
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Case Study #7: Elevated ammonialevelsfrom sanitary sewage

For more than twenty yeas, residents had complained about persistent sanitary sewer
problems. During an intensive sampling event, investigators noted afoul odor associated
with the drainage ditch and storm water outfall. Biological indicators, such as red-eared
dlider turtles, plus ammonialevels measuring up to 7.32mg/L and high levels of E. coli
bacteria confirmed the presence of anillicit connection. After
severa investigation attempts, it was discovered that two
residential service lines had been hooked up to the storm
sewer instead of the sanitary sewer. Wastewater was draining
straight into the drainage ditch behind the owners' property.
The proper authorities were contacted and the problem was
corrected.

5. Phosphates

Phosphorus occursin natural water and wastewaters almost solely as phosphate. A certain
amount of phosphate is essential fro most plants and animals, but too much phosphate in water
can contribute to eutrophication. Phosphates may enter water from agricultural run-off an
biological and industrial wastes. They may be added to water in municipa and industrial water
treatment processes to control corrosion. Phosphates (PO,) were most commonly found in soap
and detergent discharges from household and industrial laundering activities and are common
ingredientsin fertilizers.

Methods for measuring phosphates: There are several methods available to test for the
presence of phosphates. Some of the methods are less accurate but can still be used as a
screening tool. The methods are listed below.

. Orthophosphate test strips are available to measure phosphorus in increments of 0,
5.0, 100, 200, & 500 parts per million (ppm) or mg/L. Test strips provide semi-
guantitative results. Each test strip costs ~ 30¢ and they are available in packages of
fifty (50).

. Colorimetric test kits such as a color cube kit, color disc kit or a pocket colorimeter
use a reagent to produce a color which is then matched to a comparitor or measured
for light transmission. Colorimeters are more accurate than the color discs which are
more accurate then the color cube kits. Most kits are available in ranges - high,
medium, and low concentrations. The smallest increment available in any kit is 0.02
mg/L. While these kits are not acceptable for determining surfacewater quality, they
can be used to screen for pollution sources. The methodology for each kit is
explained in the instruction manual. Kits range from $20 - $325.

. Analytical tests can be conducted in alaboratory. Water samples are collected and
returned to the lab for analysis. Costs per test range from $18 - $30. Thistest isthe
most accurate available but turn-around time for resultsis a maor hindrance.
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Pros Test strips and kits: easy to usein the field.
Test strips and kits: provide results inthe field which can facilitate
immediate tracking.

Cons Test grips: accurate for gross contaminati on only.
Test kits: depending on which kit is used - can take up to 15-20
minutes per sampleanalysis.
Most of the time values are too small to track.
Some amount of PO, can be found at dmost every outfall becauseit
is naturally occurring, fertilizer run-off from lawnsis common and
residential car washing generally produces a run-off.

Case Study #8: Using phosphatesto identify anillicit discharge

A outfall was investigated due to elevated bacterialevels detected in a continuous dry
weather flow estimated at >5 gpm. The flow was followed to the first manhole upstream
where an incoming lateral line that was dischargng sudsy waer. A PO, level of 3.10 mg/L
was measured. The lateral line was coming from a car dealership where two problems were
identified. First, the shop floor was cleaned by hosing the wastewater outside to a storm
drain located in the dri veway and, second, vehicles were being washed next to the garage
instead of on the car wash pad. All wastewater was flowing directly into the storm grate.

24 11:10aM

D. Confirmation Techniques

1. Dye Testing

Dye testing uses a brightly colored, fluorescent substance to detect leaks in the sewage system,
locate illegal sewer connections, trace cross connections, monitor flow studies, andyze septic
systems and track groundwater movement. Tracing dye isavailable in many forms - liquid,
tablet, powder, wax, and strips.

Liquid dye is very concentrated and disperses quickly. It iseasyto use and workswdl in all

volumes of flow. Dye strips are similar to the liquid but are less messy. Powder can be very
messy and must dissolvein liquid to reach its full potential. Tablets are compressed powder and
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are particularly useful for releasing dye over time. Tablets are less messy than the powder form.
All forms of the dye stain hands and clothes so caution should be taken when handling the
containers. Latex gloves provide a good barrier and adequate hand protection.

Tracing dyeis availablein different colors such as blue red, violet, and yellow-green. Several
colors should be kept on hand so multiple lines can be tested at the sametime. When dye testi ng,
use the color which creates the greatest contrast with the receiving water. Y ellow-green 