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Dear Mr. Wear:
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EXECUTIVE SUMMARY

INTRODUCTION

In October 1990, the Texas Water Development Board (TWDB) and the South Texas
Water Authority (STWA) entered into a joint funding agreement for the development
of a comprehensive regional stormwater master plan for the City of Corpus Christi and
portions of the unincorporated area of Nueces County (Figure 1). In joint sponsorship
with the City and County, the STWA retained the services of Camp Dresser & McKee,
Inc. in association with Archie Walker Engineering, Inc.,, Wood, Boykin & Wolter and
Morehead, Dotts & LaPorte, Inc. for the development of a regionally integrated
approach to stormwater management. During the past several months, the STWA, City,
County and consulting team have worked together to develop this master plan
document.

Historically, the City of Corpus Christi and Nueces County have developed stormwater
master plans that only address flood control and drainage improvement issues. Little,
if any, consideration has been given to controlling stormwater pollution or protecting
water quality. With heightened public awareness and recent federal mandates, local
government will be forced to address stormwater quality management. Acknowledging
that floodwaters and stormwater pollution in local drainageways cross city and county

boundaries, this is the first stormwater master plan that has addressed both flood

control and water quality management on a regional, watershed specific basis.

This executive summary provides an overview of the regional stormwater master project

and is organized as follows:

Summary of Work

Project Findings

Recommendations_

Implementation Schedule
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Executive Summary

SUMMARY OF WORK

The project scope of work required the evaluation of current and future stormwater
management issues in the study area. A series of nineteen (19) individual task reports
were produced which address the major elements of comprehensive stormwater
management including:

- Storm Sewer System Characterization/Mapping
- Drainage Improvement/Flood Control

- Stormwater Quality Management

- Organization/Administration

- Program Financing

- Legal Considerations/Regulatory Compliance

- Public Education

These task reports may be summarized as follows:
TASK DESCRIPTION

1 Regulatory Coordination - reviews federal, state and local regulatory

issues associated with development and implementation of master

plan recommendations.
21LA Mapping Data Collection Plan - outlines an approach for the location
and characterization of storm sewer outfalls discharging to major

receiving waters in the study area.

21B.(1) Runoff Model Selection - reviews current methods and models for

quantifying runoff as a basis for the subsequent characterization of
stormwater pollutant loadings and development of a stormwater

quality management program.
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21B.(2)(a)&(b)

2.1B.(2)(c)

2LC(1)&(2)

21.C.(3)

2.1.C.(4)

2.ILA

Executive Summary

Nonpoint Source Model - provides an inventory of existing local
receiving water quality and stormwater quality data. Also
demonstrates the application of a nonpoint source pollution model
to estimate pollutant loadings associated with stormwater runoff and

optimize water quality management strategies.

Dry Weather Sampling Plan - outlines a plan for screening outfalls
located in Task 2.1.A for dry weather flows which may be indicative

of illicit connections or illegal dumping to the storm sewer system.

Wet Weather Sampling Plan - serves as a guide for the collection
and analysis of stormwater samples to characterize land use impacts
on the quality and quantity of stormwater runoff in the study area
for subsequent use in developing a stormwater quality management

plan.

Digital Mapping - provides project maps and associated database in
both hard copy and digital format compatible with the City’s GIS

computer system.

Control Plan - identifies suspect outfalls that have potential for illicit
connections or past illegal dumping and provides a plan for locating

and removing illicit connections in the storm sewer system.

Representative Outfalls - lists candidate sites chosen for wet weather
discharge monitoring per Task 2.1.B.(2)(c).

Population and Land Use Projections - presents the results of five,

ten and twenty year population projections with resulting changes in
land use and development which affect stormwater runoff and

pollution generation rates.
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Executive Summary

Design Criteria - inventories and evaluates current City and County

design criteria and policies related to stormwater management.

Hydraulic Modeling - presents results of hydraulic drainage analysis
of Oso Creek, Kelly Ditch, Clarkwood Ditch, Salt Flat Drainageway
and the Nueces River.

Structural/Nonstructural Improvements - evaluates necessary flood

control and drainage improvements based on modeling performed in
Task 2ILC & D.

Existing Authorities - provides an inventory of legal authorities
possessed by local government related to stormwater management.

Existing Jurisdictions - identifies local entities with stormwater
management responsibilities and their jurisdictional boundaries.

Coordination Mechanisms - evaluates available mechanisms and
current efforts among local government and jurisdictions to

coordinate stormwater management.

Financing Options - evaluates alternative funding options available

to support future stormwater management activities.

Implementation Plan - assesses existing City and County stormwater
programs and provides an approach for the implementation of a

comprehensive regional stormwater management program,
Public Education Plan - outlines a plan to educate the public about

current and future stormwater management issues and their effect

on the community.
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Executive Summary

PROJECT FINDINGS

STORM SEWER SYSTEM CHARACTERIZATION/MAPPING

Subsequent to the production of the Mapping Data Collection Plan, the City contracted
with Corpus Christi State University (CCSU) to field locate points of stormwater
discharge (outfalls) to significant receiving waters in the study area. Under the direction
of Professor Allen Berkebile, a crew of two CCSU students walked along streambanks
and shorelines locating and collecting field data for storm sewer system outfalls. Based
on previous field notes and existing system maps, 110 major outfalls were known to
exist before this effort. It was tentatively estimated that up to two hundred outfalls

could exist in the study area.

After completion of field mapping, a total of 340 outfalls had been field located and

characterized. The number of outfalls found per receiving water were as follows:

Receiving Water Number of Outfalls
Oso Bay 54
Corpus Christi Bay 72
Inner Harbor 25
Nueces Bay 23
Oso Creek 88
West Oso Creek 11
Nueces River 41
Laguna Madre _26
Total 340

Along with these outfall locations, floodplain boundaries, watershed boundaries, and
subwatershed areas, were input to digital computer maps. U.S. Geological Survey 7.5
minute quadrangle maps were used as base maps with additional data entered in DXF
format. This information is compatible with the City’s GIS system and will prove to

be a valuable asset for future work efforts associated with stormwater management.
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Executive Summary

DRAINAGE IMPROVEMENT/FLOOD CONTROL

The drainage study portion of this project utilized the SCS TR-20 hydrologic model and
the U.S. Corps of Engineers HEC-2 hydraulic model to predict existing and future
flood elevations for the 25-year and 100-year storm events. The current study utilized
detailed demographic information (land use, population) developed by the Corpus Christi
City Planning and Urban Development Department especially for this project. Drainage
problems were identified for main conveyances only. No local drainage or
neighborhood systems were evaluated in this study.

In the drainage improvement recommendations, consideration was given to two basic

solutions to flooding conditions as follows:

1)  Phase I Projects - Local drainage problem areas where cost-effective conveyance

improvements are possible; and

2)  Phase II Projects - Methods to reduce the impact of ultimate development on
the peak levels of Oso Creek for watershed-wide benefits.

The recommended Phase I improvements (Table 1) to alleviate drainage problems on
Oso Creek are intended to eliminate areas of restrictions where the improvements will
be of greatest benefit to land areas in close proximity to the improvements. These
benefits will occur by reducing the frequency that the tributary drainageways, which are
designed to convey a 25-year storm, will be inundated or made nonfunctional by
backwater effects from the receiving stream, Oso Creek. The extent of the 100 year
floodplain will also be reduced considerably. Phase II improvements, such as additional
channel improvements, land use controls, as well as drainage area diversions and
regional detention facilities were considered as methods to reducing the impact of
ultimate development on Oso Creek flood levels throughout the watershed in the future.
The recommended Phase II improvements are included as Table 2.
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Executive Summary

TABLE 1

PHASE I DRAINAGE IMPROVEMENTS

Project

Texas-Mexican Railroad Trestle
at Highway 44

Oso Creek Channel Improvements
from Highway 44 to Violet Rd.

Kelly Ditch Channel Improvements
from Saratoga to Old Brownsville Rd.

Kelly Ditch Channel Improvements
from Old Brownsville Rd. to Bear Lane

Kelly Ditch Floodplain Clearing
Clarkwood Ditch Maintenance

Salt Flats Drainageway Box Culverts
Salt Flats Improvements

Coke Street Culverts

Total

COST
Annual
Construction Maintenance
$ 775,000 3 500
730,000 10,000
693,750 17,600
407,500 13,680
120,000 13,500
-- 28,500
732,750 --
832,250 --
22500 --
$4,313,750 $ 83,780
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TABLE 2

PHASE II DRAINAGE IMPROVEMENTS

COST
Annual

Project Construction Maintenance
Oso Creek Channel Improvements $ 936,250 $ 23,250
from Violet Rd. to Highway 77

Oso Creek Improvements from $ 2,285,000 37,500
Clarkwood Road to Highway 44

Oso Creek Floodplain Clearing $ 840,000 75,000
Regional Detention Facility 9.669,000 48,000
Total $13,730,250 $ 183,750
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Executive Summary

STORMWATER QUALITY MANAGEMENT

A comprehensive water quality management program places an emphasis on the control
of stormwater pollution to enhance and protect local water resources. This is the first

stormwater master plan to take a pro-active approach to water quality protection,

Of the 340 outfalls located during this project, 55 outfalls exhibited dry weather flows.
Dry weather flows may indicate illicit connections (of sanitary sewers or floor drains)
or illegal dumping (of oils or other toxic materials) to the storm sewer system. While
these potential pollution sources are not "stormwater" problems, they do present an
immediate danger to the quality of the receiving water. By locating and disconnecting
these point sources of pollution, an immediate benefit to local water quality will be
realized. Task 2.1.C.(3) provides a Control Plan to address this problem.

To provide insight into impacts of stormwater pollution on local receiving waters, an
inventory of existing water quality was conducted. While water quality is generally
good in the Corpus Christi Bay system, existing data indicate some instances where state
water quality criteria are not met. These occurrences are potentially attributable to

stormwater pollution.

It must be understood that water quality in local bays and waterways is governed by
a variety of factors: point source discharges for process waters, brine discharges and
wastewater treatment plant effluents; nonpoint sources such as stormwater runoff and
septic tank effluents; spills in or near the bays; and pollution entering the bay from
outside the region. Temporary elevations in pollutant levels soon after a storm event
have been identified in past studies. Analyses of bottom sediments where pollutants

settle and accumulate also demonstrate a need to address water quality protection.

A wet weather discharge monitoring plan is recommended to provide needed data
regarding stormwater runoff quality before it enters local receiving waters. By
characterizing existing and projected stormwater pollutant loadings, a management

framework can be developed to reduce and manage stormwater pollution.
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Executive Summary

This framework will utilize the monitoring results via stormwater pollution modeling to
estimate existing pollution loadings to local streams and bays. Future loading
projections will also be made in order to develop a watershed specific plan to control
stormwater pollution through best management practices (BMP’s). Available BMP’s
include dry and wet detention areas, erosion control measures and nonstructural
controls.

ORGANIZATION/ADMINISTRATION

An assessment of the City and County stormwater management programs was conducted
to identify program needs. Future program requirements based on federal and state
regulations were considered for their impact on required staffing levels. Although a
regional management approach promoting City-County cooperation is recommended,
federal requirements will require the City to a place higher priority on stormwater
quality management issues. Current federal regulations will require the City to develop
a stormwater quality management program and obtain a discharge permit for the
municipal separate storm sewer system. Both the City and County will be required to
obtain permits for stormwater discharges associated with City and County owned
industrial facilities. Additional staffing will be required to administer routine dry
weather field monitoring of outfalls, enforcement activities, and wet weather monitoring.
In regard to operation and maintenance of the local stormwater management system,
work is currently performed on a complaint or as-needed basis. Additional staffing is
recommended to provide both routine and remedial maintenance to the storm sewer

system on a pro-active basis.
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PROGRAM FINANCING

In Task 2.III.D., a review of available funding alternatives to support development of
a comprehensive stormwater management program was performed. The financing
options that were evaluated included the general fund, special funds, tax/assessment
districts, permit and license fees, subdivision exactions, impact fees and user fee
supported enterprise funds (stormwater utility). Based on the referenced evaluation, the
stormwater utility alternative was determined as the most equitable and fair means of
allocating stormwater management costs. Rates are based on actual runoff contribution
from each property parcel. Additionally, a stormwater utility enterprise fund provides
a stable funding source for the stormwater management program independent of other
general governmental activities. It is recommended that the City evaluate an

implementation plan for the utility concept in the Corpus Christi area.

LEGAL CONSIDERATIONS/REGULATORY COMPLIANCE

In November 1990, the U.S. Environmental Protection Agency (EPA) published National
Pollutant Discharge Elimination System (NPDES) permit application requirements for
stormwater discharges associated with industrial activity and discharges from municipal
separate storm sewer systems serving a population of 100,000 or more. The two part
NPDES permit application process for municipal (City only) permits requires the
creation and compilation of maps, water quality data, land use information, soil data,
and legal, institutional and financial information. Most importantly, the City will be
required to develop a comprehensive stormwater quality management program which will

be implemented over the permit term.

Once the Part 1 and 2 permit applications have been submitted to EPA, a final permit
will be issued to the City. This permit will require renewal every five years. The final
permit to be issued by EPA will contain specific permit compliance requirements

addressing stormwater quality management.
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Executive Summary

Due to the amount of required data and information to be developed, it is recom-
mended that the City begin immediately with the preparation of an NPDES Part 1
permit application for submittal to EPA by May 18, 1992 for its municipal storm sewer
system. Within 90 days of the Part 1 application submittal, EPA will comment on the
City’s wet weather discharge characterization plan. The plan outlines an approach to
collect storm event water quality data required by EPA for submission with the Part 2
permit application. The City is required to prepare and submit an NPDES Part 2
permit application before May 1993. Therefore, the City should start to develop plans
for the implementation of a stormwater quality monitoring program. The data collected
as part of this monitoring program (required by EPA) will provide the technical basis

for the development of the City’s stormwater quality management program.

Both the City and County must obtain additional NPDES stormwater permits for City
and County-owned industrial facilities. Permit application submittal deadlines vary based

on the type of stormwater permit coverage required:

Industrial Permit Coverage Application Submittal Deadlines
Individual November 16, 1991*
Group - Part 1 September 30, 1991
Group - Part 2 May 18, 1992
General Rules under development

* Application submittal deadline may be changed to May 18, 1992.

It is recommended that the City and County proceed with the development of permit
applications for each of its applicable facilities (such as landfills, treatment plants, and
certain vehicle maintenance facilities which fall under the NPDES industrial facility
classification) per the schedule listed above. Additionally, all capital improvement
construction exceeding five acres in size must secure an industrial permit to address the

control of construction site runoff.
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Executive Summary

PUBLIC EDUCATION

In Task 3, a public education plan was outlined to educate the public about current and
future stormwater issues that affect the community and to solicit input on stormwater
management needs. Various public information tactics such as newspaper, radio, TV
and public presentation activities were considered. A Stormwater Advisory Committee
met monthly with the project team to discuss project issues and findings. Committee
input was solicited on how best to implement a Public Education Program regarding
stormwater issues. It is recommended that a public education component be included

in future stormwater management program budgets.

RECOMMENDATIONS

Based on the findings of the current master plan, a summary of recommendations to
the City of Corpus Christi and Nueces County is presented for review. Recommenda-
tions have been organized by priority. Major recommendations represent those items
or policy issues that warrant strong consideration or immediate action. Recommenda-
tions which apply only to the City have been shown separately. Additional recommen-
dations are also listed which merit strong consideration in the future.

MAJOR STORMWATER RECOMMENDATIONS

- Continue to promote this regional approach to stormwater management.

- Implement the Phase I drainage improvements recommended in the master plan,

- Obtain NPDES permits for stormwater discharges for applicable City and County-
owned facilities that are included in the NPDES industrial classification.

- Include a public education component in future stormwater management programs.
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Executive Summary

ADDITIONAL RECOMMENDATIONS FOR CITY ONLY

Continue to develop a stormwater quality management program.

Prepare an NPDES Part 1 permit application for stormwater discharges from the
municipal separate storm sewer system.

Conduct dry and wet weather sampling.

Conduct study to evaluate the feasibility of implementing a stormwater utility in
the City.

Develop ordinances to adequately address NPDES requirements including erosion
control for new developments.

FUTURE STORMWATER CONSIDERATIONS

Coordinate stormwater management activities with local communities and drainage

districts.

Develop and implement long-term CIP program consistent with the Phase II

drainage improvements recommended in this master plan.
Expand City GIS maps and database to include stormwater system information
developed in this master plan for subsequent use in planning, design, operation,

maintenance and permitting activities.

Develop standardized design criteria for the design of stormwater facilities in the
City.
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Executive Summary

- Adopt a policy for the application of standardized design criteria for both new
developments and extension of the storm sewer system.

- Implement control plan to locate and disconnect illicit connections and prevent

illegal dumping to the storm sewer system.
IMPLEMENTATION SCHEDULE

An implementation schedule (Figure 2) has been developed which addresses the

preceding recommendations. Key dates for major activities are discussed below.

Dry Weather Field Screening - City staff is currently performing this task for all outfalls
located in the study area to identify illicit connections and improper disposal to the
stormwater system. Completion of this effort and compilation of field screening data

is required for subsequent use in the NPDES Part 1 permit application process.

Stormwater Quality Monitoring Program - Wet weather monitoring of storm events is

required in NPDES Part 2 permit application requirements to determine the impact of
urban land uses on stormwater quality. All required monitoring data should be
collected and compiled by early 1993 to incorporate into the Part 2 application. Before
implementation of the monitoring program, a wet weather monitoring plan should be
submitted to EPA for approval. This should proceed immediately to allow adequate

time for the collection of the required data.

NPDES Permit Application - The deadline to submit the NPDES Part 1 permit
application for discharges from the municipal separate storm sewer system is May 18,
1992. Due to the amount of detailed information required to complete a permit
application, the City should begin to develop its Part 1 permit application no later than
December 1991.
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Executive Summary

Stormwater Utility Study - As recommended in Task 2.IIL.D, the development of a
Citywide stormwater utility to support the City’s stormwater management program
should be considered. In addition to the determination of a user fee rate, detailed
budget requirements, billing system alternatives, revenue scenarios, and draft ordinances
should be evaluated and presented to the City Council for their consideration. A
stormwater management funding mechanism must be identified per NPDES Part 2

permit application requirements before May 1993.

Public Education Plan - Many important stormwater issues impacting the residents of
Corpus Christi and Nueces County have been presented in this master plan. Public
support will be crucial to the success of future efforts to implement master plan
recommendations. A public education campaign is necessary to inform the local
community about current and future stormwater management issues. This campaign
should be conducted concurrent with regional management program development and

City NPDES permit application activities.
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Task 1

1.0 INTRODUCTION
1.1  PURPOSE

The Regional Stormwater Master Plan addresses several issues subject to regulation by
Federal, State or local agencies. The extent of regulation and type of activity being
regulated differ with each of the various agencies who are charged with maintenance of
water quality or protection from flood damage. Some of these regulated activities must
be addressed in the Master Plan, while additional regulatory requirements will apply in
the future as the Master Plan is implemented.

It is the purpose of this task to delineate the activities of the Master Plan which will be
subject to regulation, and provide information on the recommended means for compliance
with regulatory requirements.

The need for interaction of the Master Plan with the plans and policies of local drainage
and water quality authorities will also be addressed by defining areas of overlapping
jurisdiction. The scope of this jurisdiction review is limited to policies on Master Plan
activities such as flood protection and drainage design criteria which are currently being
employed. A complete review of legal jurisdictional authority will be accomplished by
Task 2.III.(A & B) in subsequent sections of the Master Plan.



Task 1

2.0 REGULATORY AGENCIES
2.1 FEDERAL - ENVIRONMENTAL PROTECTION AGENCY

During the past 20 years, national environmental priorities have been established to
protect and enhance the quality of the nation's waters. The adoption of the Federal Water
Pollution Control Act Amendments of 1972 and the Clean Water Act of 1977 established
standards and goals to improve and maintain the nation's water quality.

The U.S. Environmental Protection Agency (EPA) has nation-wide authority to implement
the Clean Water Act which regulates discharges into navigable waters of the United States.
By this authority, the EPA requires permits of various types for discharges into jurisdic-
tional waters in order to help attain water quality standards. The permit program is
entitled National Pollutant Discharge Elimination System (NPDES). NPDES permitted
facilities must comply with effluent limits and prohibitions on toxic pollutants. NPDES
permits have long been required for wastewater treatment plant discharges. Recent EPA
rules that took effect November 1990 require NPDES permits for discharges of stormwater

runoff from municipal separate storm sewer systems and from certain industrial activities.

Section 405 of the Water Quality Act of 1987 added Section 402(P) of the Clean Water
Act to require the Environmental Protection Agency (EPA) to establish regulations setting
forth National Pollutant Discharge Elimination System (NPDES) permit application
requirements for stormwater discharges associated with industrial activity and discharges

from municipal separate storm sewer systems serving a population of 100,000 or more.
2.1.1 PERMIT APPLICATION REQUIREMENTS

Compliance with the NPDES regulations for stormwater discharge (Federal Register,
Volume 55, No. 222, November 16, 1990) will require municipalities with populations of
100,000 or greater to complete a two-part permit application process for control of
pollutants in discharges from the storm sewer system. Additionally, certain municipally

owned facilities classified as "industrial” by the regulations will require individual permits
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independent of the permit for the City's storm sewer system. The municipal storm sewer

permit application process has the following major requirements:

212

Demonstration of adequate legal authority to control the discharge of

pollutants into and from the storm sewer system.

Inventory and mapping of the municipal drainage system to identify sources
of storm water runoff and associated pollutants and discharge points to
Waters of the United States.

Characterization of pollutants in dry and wet weather discharges from the

storm sewer system through water quality sampling and modeling.

Development of a Comprehensive Stormwater Pollution Management

Program.

Demonstration that adequate long-term funding is available to support imple-
mentation and on-going operations of the Pollution Management Program.

FINAL PERMIT REQUIREMENTS

The final permit will specify a Comprehensive Stormwater Management Program to be

implemented over the permit term of five years. The management program must address

the control of stormwater pollution. Final permit requirements may include:

Temporary treatment controls for construction sites;

Control of discharges from existing and new industrial facilities;

Detection and elimination of non-stormwater discharges and improper

disposal to the storm sewer system;

2-2



Task 1
- Adequate authority by ordinance to control the discharge of pollutants;

- Permanent structural treatment and non-structural controls (using BMP's) for

areas of new commercial and residential land development;
- Maintenance programs for structural controls;

- Personnel and equipment resources to carry out the day-to-day planning,

operations, and enforcement activities; and most importantly;

- Sufficient long-term funding to ensure that the management program can be
implemented and sustained into the future.

2.13 PERMIT RENEWAL AND REVIEWS

Permits will be renewed every five years and performance of the Stormwater Pollution
Management Program will be assessed through annual status reports presented by munici-
palities to the EPA and appropriate State regulatory agencies. The annual reports will
summarize the City's progress in implementing the Pollution Management Program and
the results of stormwater quality monitoring in determining the pollution control effective-
ness of the management program. This information will be used by the regulatory
agencies to refine permit renewal conditions to ensure that specified pollution control

goals are achieved.
214 PERMIT APPLICATION PROCESS

The City of Corpus Christi will be included among the municipalities subject to the
NPDES permit requirements. The City will have two and one-half years from the date of
final rule promulgation to complete the two-part permit application process (May 1993).
The County most likely will not be subject to the initial NPDES regulations for its storm
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sewer system. However, the EPA will make this judgment based on the degree of urbani-
zation in the County and the large amount of hydraulic communication between County

and City stormwater discharges. The criteria for this judgment have not been established.

The EPA has developed a two-part permit application process. Permits will be issued on
a system- or jurisdiction-wide basis. In Texas, permitting will be administered by EPA
Region VI. Part 1 of the permit application is intended to provide an adequate basis for
identifying sources of poliutants, for identification of non-stormwater discharges to the
storm sewer system via sampling and an analysis of dry weather discharges, and to formu-
late a strategy for comprehensive characterization of wet weather discharges from the

storm sewer system. The City's Part 1 application must be submitted to the EPA by May
18, 1992,

Part 2, of the permit application is designed to supplement the characterization informa-
tion provided in Part 1, through wet weather discharge sampling and analysis to charac-
terize land use impacts on discharge quality, and to allow municipalities to develop a
comprehensive stormwater pollution management program that will control the discharge
of pollutants to the maximum extent practicable. Additionally, the source of funding that
will support program implementation must be identified. The Part 2 application must be
submitted to_the EPA by May 17, 1993.

It is important to note that, in addition to requiring permitting of the City's storm sewer
systern, the NPDES regulations require permitting of stormwater discharges from certain
City and County-owned facilities that fall into the industrial category. These include
wastewater treatment plants, landfills, the airport, vehicle maintenance facilities, and large
capital improvement construction sites. The permitting requirements for these facilities

are similar to those for the municipal storm sewer system.

The NPDES Permit Application Regulations for Stormwater Discharges are published in
40 CFR, Parts 122, 123, and 124. Part 122, contains the specific permit application
requirements. These are included herein as Appendix A in order to serve as reference
information for future NPDES permitting activities. In addition, Appendix A describes
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the specific permit application requirements for municipal separate storm sewer discharges.
The mapping and discharge characterization activities of the Master Plan are intended to

comply with these requirements as discussed in detail in Section 3.4.
22 FEDERAL - FEDERAL EMERGENCY MANAGEMENT AGENCY

The National Flood Insurance Act of 1968 was enacted to provide previously unavailable
flood insurance protection for property owners in flood-prone areas. The Federal
Emergency Management Agency (FEMA) was designated to administer the implementa-
tion of the flood insurance program. ‘

In order to establish equitable insurance rates which are proportional to the probability of
flood damage, risk studies are performed in each community along major drainageways.
These risk studies are based upon extensive hydrologic and hydraulic engineering analysis
which determines the elevation of flood waters to be anticipated during the event of a 100
year frequency storm. Consideration is given to flood water levels from tropical storms as

well as normal rainfall.

After flood profiles are established, floodways are determined to establish the maximum
limit of encroachment allowable into the floodplain which will create no more than one
foot rise in the 100 year flood elevations. By maintaining unobstructed floodways, land

development activities should not adversely affect flood levels.

The City of Corpus Christi and Nueces County have each adopted a flood hazard protec-
tion code proposed by FEMA which gives the local entity the authority to control develop-
ment in flood-prone areas. The statement of purpose of the ordinance and methods to be
employed are contained in the following excerpt from Article 1 of the Flood Hazard

Prevention Code.
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(ARTICLE 1, FLOOD HAZARD PREVENTION CODE)
Section C. Statement of Purpose

"It is the purpose of this ordinance to promote the public health, safety and general
welfare and to minimize public and private losses due to flood conditions in specific
areas by provisions designed to:

(1)  To protect human life and health;

(2)  To minimize the need to spend public money for flood control projects;

(3)  To minimize the need for rescue and relief efforts associated with flooding and
undertaken at the expense of the general public;

(4)  To minimize the prolonged business interruptions;
(5)  To minimize damage to public facilities and utilities such as water and gas
mains, electric, telephone, and sewer lines, streets and bridges located in flood

plains;

(6) To provide for the sound use and development of flood-prone areas to minimize
future flood blight areas; and

(7} To encourage the potential buyers be notified that property is in a flood area.

Section D. Methods of Reducing Flood Losses

In order to accomplish its purposes, this ordinance uses the following methods:

(1)  Restrict or prohibit uses that are dangerous to health, safety or property in times
of flood, or cause excessive increases in flood heights or velocities;

(2)  Regquire that uses vulnerable to floods, including facilities which serve such uses,
be protected against flood damage at the time of initial construction;

(3)  Control the alteration of natural flood plains, stream channels, and natural
protective barriers, which are involved in the accommodation of flood waters;

(4) Control filling, grading, dredging and other development which may increase
flood damage;

(5)  Prevent or regulate the construction of flood barriers which will unnaturally divert
flood waters or which may increase flood hazards to other lands.”
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Building permits are routinely denied for any above ground structure within the floodway
unless an engineering study demonstrates that the construction will not have an adverse

impact upon upstream water levels.

Procedures are included within the FEMA regulations for amending or revising the flood
plain maps. Revisions can occur due to mapping errors, technical errors, or due to
modification of drainageways which result in a change in water surface elevation or flood
plain delineation. Appendix B is a reprint of the FEMA regulations specified in 44 CFR,
Parts 59 through 79, which govern the activities of FEMA relating to the flood insurance
program. Particularly, Parts 67-70 address the procedures to amend or modify the flood

maps due to modifications of drainageways.

23 FEDERAL - US. ARMY CORPS OF ENGINEERS

The River & Harbor Act of 1899 contains several sections relevant to the regulation of
work and structures in "navigable waters of the United States".

Section 13 (33 US Code 401) prohibits the discharges of refuse in navigable waters or
their tributaries or onto their banks if the refuse is likely to be washed into a navigable

water.

Section 10 (33 US Code 403) requires a permit for structures and works in navigable
waters. Examples of activities requiring a permit are: piers, bulkheads, breakwaters,

pipelines, dredging, filling, stream excavation, channelization, and similar works.

Section 404 (33 US Code 1344) of the Federal Water Pollution Control Act Amendments
of 1977 authorizes the Corps of Engineers to regulate the discharge of dredged and fill
material into waters of the United States. The broader jurisdiction under this law includes
not only navigable waters, but most other waters of the country and wetlands adjacent to

such waters.
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The Corps of Engineers has issued a number of nationwide permits which allow certain
activities that otherwise would require individual permits under the Corps' program.
Examples of activities permitted are:

A. Discharge of dredged material into nontidal streams above the headwaters, defined
as the point above which the average flow is less than 5 cubic feet per second.

B. Repair or replacement of a previously authorized structure such as an outfall
structure and bulkhead. No deviation from the original plans is permitted.

Section 404(f)(1)(c) of the Federal Water Pollution Control Act provides for certain
exemptions for drainage ditch maintenance. A Regulatory Guidance Letter (RGL) on
this topic was issued August 17, 1987 by the Corps of Engineers. The RGL was a
guidance statement prepared by EPA in cooperation with the Corps for implementation
of the exemption for drainage ditches. Even though this RGL officially expired December
31, 1989, it has not been superceded and Corps of Engineers representatives say that this
is still the policy in effect. But they also caution that all of their current policies are
frequently reviewed and that those responsible for ditch maintenance with the city and
county should frequently check with the Corps as to the permit requirements for certain
activities.

Included as Appendix C is a copy of the Regulation Guidance Letter concerning Section
404(f)(1)(c), Statutory Exemption for Drainage Ditch Maintenance, which covers in detail
the Corps of Engineers and EPA's current policy on ditch maintenance activities.

Maintenance work or shoreline repairs do not require individual permits if the activities
comply with the guidelines of the nationwide permit or the RGL on drainage ditch
exemptions. But, before beginning any work in waters or wetlands, it is advisable to
contact the local Corps of Engineers office to obtain a written determination as to the

necessity for an individual permit.
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Major construction projects which will require permits from the Corps of Engineers will
also be subject to the review of various other agencies which are concerned with wildlife
habitat and water quality preservation. The agencies which are usually asked to comment
on COE permit applications are the U.S. Fish & Wildlife Service, National Marine
Fisheries Service, Texas Parks & Wildlife, General Land Office of Texas, the Environ-
mental Protection Agency, and the Texas Water Commission.

Discussion of proposed permits with these agencies during the project formulation stage
is advised. This procedure allows the permittee to submit a "pre-coordinated" application
which, if it addresses the goals of the agencies, will typically reduce the permit processing
time by 30 to 60 days.

24 STATE - TEXAS WATER COMMISSION

The Federal Clean Water Act is administered by the EPA. However, states may apply
to EPA for authorization to administer various aspects of the Clean Water Acts program
for permitting discharges into waterways. Texas has not been authorized by EPA to
administer the CWA, but it does implement water quality control through the Texas Water
Code.

The Texas Water Code provides for maintaining water quality to the highest standard
possible with consideration for the many differing uses of water sources.
The current stormwater monitoring and enforcement activities of the local Texas Water

Commission (TWC) is limited, partially due to manpower shortages.

The Commission does monitor Industrial Discharge Permittees for compliance, but their
activities in the area of municipal stormwater is limited to point source pollution. This
occurs when a report is received concerning obvious pollutants and TWC conducts an

investigation.
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In addition to the NPDES regulations, the Texas Water Commission (TWC) is developing
water pollution control and abatement rules (Texas Water Code Section 26.177) which
address stormwater discharges for municipalities having a population greater than 5,000.
These proposed regulations are similar in intent and scope to the NPDES requirements.
However, the regulations are currently in an initial draft stage and promulgation is not
anticipated any earlier than mid-1992.

25 REGIONAL - COASTAL BEND COUNCIL OF GOVERNMENTS (CBCOG)

In 1976, Governor Dolf Briscoe designated the Coastal Bend Council of Governments as
the local planning agency for the Corpus Christi designated planning area for water quality
management planning activities. Population projections, designated local treatment and
collection agency designation, and nonpoint source pollution management activities must
be approved by CBCOG before projects can receive federal or state funding that has been
capitalized with federal monies. The development of the Master Plan will include input
from CBCOG representatives. The CBCOG should continue to be included in the
implementation of future water quality efforts resulting from Master Plan recommenda-

tions, especially if federal or state funding is consider to finance such efforts.
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3.0 AFFECTED MASTER PLAN ACTIVITIES

3.1 FLOOD PROTECTION

Flood protection has traditionally been the primary focus of stormwater master plans.
These plans have provided the size and location of drainageways required to carry away
flood waters from design storms. The current Master Plan determines the flood capacity
of selected drainageways (Task 2.II.C and D), plus recommends structural and nonstruc-
tural measures (Task 2.ILE and F) which will address flood protection problem areas

within the study area.

The activities proposed will frequently occur within the jurisdictional wetlands of the
United States which will require coordination with the regulations of the U.S. Army Corps
of Engineers (COE). New construction of outfalls through wetlands requires COE
permits, particularly if there will be any disposition of excavated material within the
wetlands. Maintenance of existing ditches is exempted under the Section 404(f)(i)(c)
statute if excavated material is deposited and retained in upland areas. Vehicular traffic
in wetland fringes must be controlled to provide minimal disturbance to vegetation.
Temporary fill for access roads usually requires a permit. Coordination with COE

representative, whether a permit is required or not, is advisable.

Flood protection improvements which are proposed within the federally regulated floodway
as defined by FEMA will need to be reviewed by that agency to determine that there will
not be an increase in upstream flood levels due to this activity. In the event that the flood
protection improvements will significantly alter the flood plain, the City or County should
submit the required applications for Map Amendments to FEMA for review and accep-

tance before undertaking construction of the proposed improvements.
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3.2 FLOOD PLAIN DELINEATION

The flood plains depicted on the mapping output for the Regional Stormwater Master
Plan represent the 100 year flooding zones established by FEMA as well as the 100 year
flooding zones calculated by the effort of Task 2.II.C of this study. The significance of
these flooding zones is that building construction is restricted to minimum elevations
within these areas by the local authorities due to their participation in the Federal Flood
Insurance Program. Within areas considered the floodway, construction is prohibited
unless special engineering studies are performed. The establishment of minimum building
elevations based upon the 100 year flood capacity of local drainageways insures that flood
damage to property is minimized during extreme rainfall events, even when the drainage

system is constructed to contain a design storm of much less magnitude.

The activities of this study could be affected by FEMA regulatory requirements if there
are areas where the 100 year flood plain established by this study differs from the existing
FEMA flood plain and elevations. This could occur due to more accurate cross-sectional
data, previously completed improvements in the waterway which had not been documented
by FEMA, or major changes in watershed development levels or hydrologic methodology
which provides different runoff quantities from previous studies. If the change is signifi-
cant, it should warrant an application by the city or county for a "Map Revision" by
FEMA, based upon supporting technical data. These applications typically require at least

12 months for processing, technical review, and public comments.
33 DESIGN CRITERIA REVIEW

The City of Corpus Christi and Nueces County have adopted regulations concerning the
design and construction of stormwater facilities within their respective jurisdictions. The
implementation of these regulations directly affect flood control and water quality which

are also the concerns of federal and state regulatory agencies discussed in Section 2.
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For example, the design storm utilized (i.e.,, S-year frequency, 25-year, or 100-year)
determines the level of protection from flooding which the drainage system will provide.
Design storms are generally established as policy by the local drainage authority respon-
sible for constructing the drainage system and/or implementing the policies throughout
its jurisdictional area. The selection of a design storm invariably involves the considera-
tion of economics versus the public desire for protection. For example, in the hill country
towns of Texas, it is practical to design 100 year flood capacity drainageways due to the
abundant slope which is available for carrying away stormwater within economically sized
storm sewer conduits. In coastal regions where the terrain lacks slope, the drainageways
must be sized three to four times larger in order to carry the same 100 year frequency
stormwater runoff. The considerable extra expense which the public would need to bear
is weighed against the anticipated cost of flood damage and the inconvenience of period-
ically flooded streets when the design storm is adopted as policy. It is important that
stormwater systems from interconnecting jurisdictions are based on similar design storms.

Structural design criteria will be reviewed for water quantity and quality aspects. The
City's method for designing stormwater detention ponds has previously focused on controll-
ing peak flood waters, but will also be reviewed for water quality maintenance. Another
example of design criteria is inlet throat dimensions which are designed to convey trash
debris without clogging. The result is that these pollutants end up in receiving waters

which are protected by various regulatory agencies.

Task 2.ILLB will review existing drainage design criteria of the City and County and
propose changes. These changes will need to be consistent with the regulatory policies of
EPA, FEMA, as well as others.
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34 OUTFALL MAPPING, SOURCE IDENTIFICATION & DISCHARGE
CHARACTERIZATION

A major task of the Master Plan is the inventory of stormwater outfalls within the study
area. This effort will field locate, map, label, photograph, and describe the size, shape
and condition of each outfall. In addition to the inventory, all observed discharges will
be characterized and later sampled for possible pollutants.

The results of this survey will form a comprehensive database which can be used by the
respective stormwater divisions of the City and County in maintaining their stormwater

systems.

An additional purpose of the mapping, source identification, and discharge characteriza-
tion will be the utilization of this data for the preparation of future applications for
NPDES Stormwater Discharge Permits through EPA.

As described in Section 2.1.A, Outfall Data Collection and Mapping Plan, the activities of
the mapping plan will follow current EPA guidelines for outfall identification. The
location of receiving waters, the characterization of outfalls, the methodology of selecting
sampling points and the mapping system being utilized are each derived from EPA
guidelines. As these methodologies are being developed for the Master Plan, questions
which arise are resolved through discussions with EPA officials of Region VI in Dallas.

34
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4.0 LOCAL PLANS AND POLICIES

4.1 INTER-JURISDICTIONAL COORDINATION

Several local jurisdictions with the authority to establish stormwater management
policies exist within the study area of the Master Plan. These jurisdictions include the
City of Corpus Christi, Nueces County, City of Robstown, and the Nueces County
Drainage District No. 2, which are interrelated in several ways.

First, the areas of jurisdiction frequently overlap, such as the City of Robstown being
contained within the area of N.C.D.D. No. 2, while portions of N.C.D.D. No. 2 are
also within the extra-territorial jurisdiction (ETJ) of Corpus Christi and entirely within
Nueces County. Likewise, Nueces County includes jurisdiction within Corpus Christi
city limits and the unincorporated area inside and outside of the ETJ. These jurisdic-
tional overlaps affect the implementation of design criteria policies of different authori-
ties in these areas.

Secondly, stormwater systems of different authorities are frequently interconnected as
the stormwater drainageways follow natural topographic relief. For example, the
stormwater generated and conveyed from parts of the western edge of the study area
under county jurisdiction enters the N.C.D.D. No. 2 system, joins with City of
Robstown stormwater runoff which discharges into the upper end of Oso Creek, and
flows through the ETJ and city limits of Corpus Christi before entering Corpus Christi
Bay. The intermingling of stormwater runoff demands inter-jurisdictional coordination
and cooperation among those jurisdictions responsible for flood control and water

quality management.

The need to coordinate the various local plans and policies is apparent in order to
ensure a consistent level of design throughout the integrated drainage system and to
cooperate on maintenance of water quality. Inter-jurisdictional coordination of flood
protection activities is already taking place through policies established by ordinance

and sometimes by cooperative efforts dependent upon communication between jurisdic-
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tion managers. For instance, when property is platted in the County’s jurisdiction but
outside Corpus Christi, the County Engineer regularly has the City Engineer review the
proposed plat for compliance with the Master Plans of Corpus Christi. In the future,
additional coordination and adoption of compatible ordinances may be necessary to

help meet water quality standards.

42 CITY OF CORPUS CHRISTI

By authority of its platting ordinance (revised version adopted 1955 as Ordinance 4168),
the City of Corpus Christi must approve the subdividing of land within its city limits
and extraterritorial jurisdiction. The platting process, thus, ensures that certain stan-
dards are met which satisfy stormwater drainage requirements. For instance, road
ROW’s are set at minimum widths to contain proper drainage structures, and major
easements are required to contain the ultimate width to both construct and maintain

drainageways per the adopted Drainage Master Plans.

The platting ordinance, furthermore, requires the construction of improvements to meet
design criteria standards for water and sewer service, roads, parks, grading and storm-
water. These design standards are established within the platting ordinance and within
the adoption of subsequent drainage master plans. The stormwater system constructed
through the platting of individual tracts of land thus completes separate portions of the

overall stormwater system.

The City’s authority extends into its five mile ETJ in order to ensure that development,
which someday will likely become part of the incorporated city, is constructed to City
standards. Therefore, when a development is proposed within the City’s incorporated
limits, the City ensures that the storm drainage plan is consistent with the City’s Master
Plans before approval. If the development is proposed outside Corpus Christi city
limits, but within its ETJ, then Nueces County and the City must both approve the

stormwater plan before the plat is approved.
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The City also administers the FEMA flood plain regulations within its city limits.
These regulations are consistent across jurisdictional lines so very little inter-jurisdiction-

al coordination is required for implementation.
43 NUECES COUNTY

The County has the authority to approve platting within its jurisdiction and to require
drainage improvements which comply with the accepted design criteria for the County.

Within areas of the County which are outside the ETJ of Corpus Christi or Robstown,
the County uses its own criteria. When the area is within the ETJ of one of these
cities, the County combines its drainage authority with the local municipality and the
tract is platted consistent with the City’s platting process. Upon City approval, the
County may add additional drainage requirements, but routinely accepts the plats as
approved by the municipalities.

Differences in design criteria between the County and the cities are likely to create
minor problems in the application of platting requirements. For instance, the County
has adopted the design frequency of a 25-year rainfall as the basis for sizing all storm
sewer systems. This sizing could prevail until the system enters the ETJ of Corpus
Christi where the design of drainageways within a proposed subdivision changes to a
five year frequency storm.

Problems with this particular conflict have been few due to the lack of development
activity since this new criteria has taken place, but it does point out a situation which
should be addressed.

FEMA flood plain regulations on the other hand are consistent across jurisdictions and,
thus, are consistently applied as long as each jurisdiction monitors all activity within its

arca.
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44 NUECES COUNTY DRAINAGE DISTRICT NO. 2 (ROBSTOWN)

The Nueces County Drainage District No. 2 surrounds Robstown and provides drainage
system construction and maintenance for the major outfalls into which the Robstown

storm sewer system drains.

The Drainage District basically accepts the drainage delivered from the Robstown
system with no requirement as to the design frequency. The Drainage District does
monitor the total capacity of its system and can limit the amount of water as well as
location of connections into its system if the District feels that it does not have
sufficient capacity to handle the proposed flows. Therefore, the Drainage District

usually coordinates only with the City of Robstown on flows from its system.

45 PORT AUTHORITY, FEDERAL INSTALLATIONS & INDUSTRIAL
FACILITIES

Major facilities such as the Port, Naval Air Station, and major industrial developments
maintain their individual private stormwater systems. Where these systems outfall
directly into the bays or harbors, the City does not review the design criteria for these

systems.

EPA has recognized this situation and provided for separate permitting for these types
of facilities. Occasionally these systems will outfall into City drainageways where the

City must approve the connection.

46 NUECES RIVER AUTHORITY

Water quality in the Nueces River has long been a priority due to the river providing
the entire potable water supply for the region. The Nueces River Authority makes
recommendations which are implemented by the City of Corpus Christi that affect
water quality in the Nueces River in the vicinity of the raw water intake for the
Stevens Water Treatment Plant at Calallen.
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For this reason, the City endeavors to limit, as a matter of policy, stormwater dis-

charges into the river in order to minimize turbidity.
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APPENDIX A

EPA NPDES PERMITTING REGULATIONS
(CFR 40, PART 122)
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Federal Register / Vol. 55, No. 222 [ Friday, November 16, 1990 / Rules and Regulations

_—ertify, pursuant to 5 U.S.C. 605(b), that
“2se amendments do not, have a
Jnificant impact ona substantial

number of small entities.

List of Subjects in 40 CFR Parts 122, 123,
and 124

Administrative practice and
procedure, Environmenta)l protection,
Reporting and recordkeeping .
requirements, Water pollution control.

Authority: Clean Water Act. 33 U.S.C. 1251
et seq.

Dated: October 31, 1990.

William K. Reilly,
Administrator,

For the reasons stated in the
preambile, parts 122, 123, and 124 of title
40 of the Code of Federal Regulations
are amended as follows:

PART 122—EPA ADMINISTERED
PERMIT PROGRAMS; THE NATIONAL
POLLUTANT DISCHARGE
ELIMINATION SYSTEM

Subpart B—Permit Application and
Special NPDES Program Reguirements

1. The authority citation for part 122
continues to read as follows: :

Authority: Clean Water Act, 33 U.S.C. 1251

el seq. i
- 2. Section 122.1 is amended by .
vising paragraph (b](z](lv) 1o read as
wllows:

§ 122.1 Purpose and scope.
* " - * * <

[b} *® * %

{2) * & &

(iv) Discharges of storm waier as set
forth in § 122.26; and
* * - * -

3. Section 122.21 is amended by
revising paragraph (c){1), by removing
the last sentence of paragraph (f)(7), by
removing paragraph (f)(8), by adding
two sentences at the end of paragraph
(8)(3), by revising paragraph (g)(7)
introductory text, by removing and
reserving paragraph (g)(10} and by
revising the introductory text of
paragraph (k) to read as follows:

§122.21 Application tor a permit
(applicable to State programs, see
§ 123.25).

* L] L] - L]

(c} Time to apply. (1) Any person
proposing a new discharge. shall submit
an application at least 180 days before
the date on which the discharge is to
commence, unless permission for a later
date has been granted by the Director.
Facilities proposing a new discharge of’

~-torm water associated with industrial
stivity shall submit an application 180
days before that facility commences

industrial activity which may resultin a
discharge of storm water associated
with that industrial activity. Facilities
described under § 122.26(b){14)(x) shall
submit applications at least 90 days
before the date on which construction is
to commence. Different submittal dates
may be required under the terms of
applicable general permits. Persons
proposing a new discharge are
encouraged to submit their applications
well in advance of the 90 or 180 day
Tequirements to avoid delay. See also

. paragraph (k) of this section and

-§ 122.26 {c)(1{iNG) and (c){1)ii).

(3) * * * The average flow of point

* sources composed of storm water may

be estimated. The basis for the rainfali
event and the method of estimation must
be indicated. . -

- * . - T,

'(7) Efflvent characteristics.

" Information on the discharge of

pollutants specified in this paragraph
(except information on storm water
dlscharges which is to be provided as
specxﬁed in § 122.26). When
“quantitative data" for a pollutant arg
required, the applicant must collect a
sample of effluent and analyze it for the
pollutant in accordance with analytical

. methods approved under 40 CFR part
© 136. When no analytical method is

approved the applicant may use any
suitable method but must provide a
description of the method. When an

.applicant has two or more outfalls with

substantially identical effluents, the
Director may allow the applicant to test
only one outfall and report that the
quantitative data also apply to the
substantially identical outfalls. The
requirements in paragraphs (g)(7] (iii)
and (iv) of this section that an applicant
must provide quantitative data for
certain-pollutants known or believed to
be present do not apply to pollutants
present in a discharge solely as the
result of their presence in intake water:
however, an applicant must report such
pollutanis as present. Grab samples
must be used for pH, temperature.
cyanide, total phenols, residual chlorine,
oil and grease, fecal coliform and fecal
streptococcus. For all other poliutants,
24-hour composite samples must be
used. However, a minimum of one grab
-sample may be taken for effluents from
holding ponds or other impoundments
with a retention period greater than 24
hours. In addition, for discharges other
than storm water discharges, the
Director may waive composite sampling
for any outfall for which the applicant
demonstrates that the use of an
automatic sampler is infeasible and that

the minimum of four (4) grab samples
will be a representative sample of the
effluent being discharged. For storm
water discharges, all samples shall be
collected from the discharge resulting
from a storm event that is greater than
0.1 inch and at least 72 hours from the
previously measurable {greater than 0.1
inch rainfall) storm event. Where
feasible, the variance in the duration of
the event and the total rainfall of the
event should not exceed 50 percent from
the average or median rainfall event in
that area. For all applicants, a flow-
weighted composite shall be taken for
either the entire discharge or for the first
three hours of the discharge. The flow-
weighted composite sample for a storm
water discharge may be taken with a
continuous sampler or as a combiration
of 8 minimum of three sample aliquots

‘taken in each hour of discharge for the

entire discharge or for the first three
hours of the discharge, with each aliquot
being separated by & minimum period of
fifteen minutes (applicants submitting
permit applications for storm water

‘discharges under § 122.26(d) may collect

flow weighted composite samples using

_different protocols with respect to the

time duration between the collection of
sample aliguots. subject to the approval
of the Director). However, a minimum of

one grab sample may be taken for storm

water discharges from helding ponds or
other impoundments with a retention
period greater than 24 hours. For a flow-
weighted composite sample, only one
analysis of the composite of aliquots is
required. For storm water discharge
samples taken from discharges
associated with industrial aclivities,
quantitative data must be reported for
the grab sample taken during the first
thirty minutes {or as soon thereafter as
practicable) of the discharge for all
pollutants specified in § 122.26(c)(1). For
all storm water permit applicants taking
flow-weighted composites, quantitative
data must be reported for all pollutants

" specified in § 122.26 except pH,

temperature, cyanide, total phenols,
residual chlorine, oil and grease, fecal
coliform, and fecal streptococcus. The
Director may allow or establish
appropriate site-specific sampling
procedures or requirements, including
sampling locations, the season in which
the sampling takes place, the minimum
duration between the previous
measurable storm event and the storm
event sampled. the minimum or
maximum level of precipitation required
for an &ppropriate storm event, the form
of precipitation sampled (snow melt or
rain fall), protocols fo~ collecting
samples under 40 CFR part 136, and
additional time for submitting data on a

N Y

#h
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case-by-case basis. An applicant is
expected to “know or have reason to
believe” that a pollutant is present in an
effluent based on an evaluation of the
expected use, production, or storage of -
the pollutant, or on any previous
analyses for the pollutant. (For example,
any pesticide manufactured by a facility
may be expected to be present in
contaminated storm water runoff from
the facility.}

(k) Application requirements for new
sources and new discharges. New
manufacturing, commercial, mining and
silvicultural dischargers applying for
NPDES permits {except for new
discharges of facilities subject to the
requirements of paragraph (h} of this
section or new discharges of storm
water associated with industrial activity
which are subject to the requirements of
§ 122.26(c}{1) and this section (except as
provided by § 122.26(c){1)(ii]) shall
provide the following information to the
Directar, using the application forms
provided by the Director:

4. Section 122.22(b) introductory text
is revised to read as follows:

§ 122.22 Signatories to permit applications
and reports (appficabis to State programs,
see § 123.25),

(b) All reports required by permits,
and other information requested by the
Director shall be signed by a person
described in paragraph (a) of this
section, or by a duly authorized
representative of that person. A person
is a duly authorized representative only
if: .

5. Section 122.26 is revised to read as
follows:

§ 12226 Storm water discharges .
{applicable to State NPDES programs, see
§ 123.25).

(a) Permit requirement. (1} Prior to
Qctober 1, 1992, discharges composed
entirely of storm water shall not be
required to obtain a NPDES permit
excepl:

(i} A discharge with respect to which
a permit has been issued prior to
February 4. 1987,

(ii) A discharge associated with
industrial activity (see § 122.26{a){4));

(i#) A discharge from a large
municipal separate storm sewer system;

{iv) A discharge from 2 mediuvm
municipal separate storm sewer system:

{v) A discharge which the Director, or
in States with approved NFDES
programs, either the Director or the EPA
Regional Administrator, determines to
contribute to a violation of a water

quality standard or is a significant
contributor of pollutants to waters of the
United States. This desighation may
inciude a discharge from any
conveyance or system of conveyances
used for collecting and conveying storm
water runoff or a system of discharges
from municipal separate storm sewers,
except for those discharges from
conveyances which do not require a
permit under paragraph {a){2) of this
section or agricultural storm water
runoff which is exempted from the
definition of point source at § 122.2.

The Director may designate discharges
from municipal separate storm sewers
on a system-wide or jurisdiction-wide
basis. In making this determination the
Director may considet the following
factors:

(A) The location of the discharge with
respect to waters of the United Siates as
defined at 40 CFR 122.2.

(B) The size of the discharge:

(C} The quantity and nature of the
pollutants discharged to waters of the
United States; and

(D) Other relevant factors.

(2) The Director may not require a
permit for discharges of storm water
runoff from mining operations or oil and
gas exploration, production. processing
or treatment operatons or transmigsion
facilities, composed entirely of flows
which are from conveyances or systems
of conveyances (including but not
limited to pipes, conduits, ditches, and
channels) used for collecting and
conveying precipitatibn runoff and
which are ot contaminated by contact
with or that has not come into contact
with, any overburden, raw material,
intermediate products, finished product,
byproduct or waste products located on
the site of such operations.

(3) Large and medium municipal
separate storm sewear systems. (i)
Permits must be obtained Ior all
discharges from large and medivm
municipal separate storm sewer
systems.

(ii) The Director may either issue one
system-wide permit covering all
discharges from municipal separate
storm sewers within a large or medium
municipal storm sewer system or issue
distinct permits for appropriate
categories of discharges within a large
or medium municipal separate storm
sewer system including, but not limited
to: all discharges owned or operated by
the same municipality: located within
the same jurisdiction; all discharges
within a system that discharge to the
same watershed: discharges within a
system that are similar in nature; or for
individual discharges from municipal
separate storm sewers within the
system.

(iii) The operator of a discharge from
a municipal separate storm sewer which
is part of a large or medium municipal
separate stormn sewer system must
either:

(A} Participate in a permit application
(to be a permittee or a co-permittee)
with one or more other operators of
discharges from the large or medium
municipal storm sewer system which
covers all, or a portion of all, discharges
from the municipal separate storm
sewer system;

(B) Submit a distinct permit
application which only covers
discharges from the municipal separate
storm sewers for which the operator is
responsible; or

[C) A regional authority may be
responsible for submitting a permit
application under the following
guidelines: .

(2} The regional authority together
with co-applicants shall have authority
over a storm water management
program that is in existence, or shall be
in existence at the time part 1 of the
application is due;

(2) The permit applicant or co-
applicants shall establish their ability to
make a timely submission of part 1 and
part 2 of the municipal application;

[3) Each of the operaiors of municipal
separate storm sewers within the
systems described in paragraphs (b)}{4)
(i). {ii), and (iii) or (b}{7} (i). (i), and (iii}
of this section, that are under the

purview of the designated regional

authority, shall comply with the
application requirements of paragraph
{d) of this section.

(iv) One permit application may be
submitted for all or a portion of all
municipal separate storm sewers within
adjacent or interconnected large or
medium manicipal separate storm sewer
systems. The Director may issue one
system-wide permit covering all, or a
portion of all municipal separate storm
sewers in adjacent or interconnected
large or medium municipal separate
storm sewer systems.

{v) Permits for all or a portion of all
discharges from large or medium
muricipal separate storm sewer systems

_that are issued on a system-wide,

jurisdiction-wide, watershed or other
basis may specify different conditions
relating to different discharges covered
by the permit, including different
management programs for different
drainage areas which contribute sterm
water to the system.

{vi) Co-permittees need only comply
with permit conditions relating to
discharges from the municipal separate
storm sewers for which they are
operators.
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 \4) Discharges through large and
‘medium municipal separate storm sewer
systems. In addition to meeting the
requirements of paragraph (c) of this
section, an operator of a storm water
discharge associated with industrial
activity which discharges through a
large or medium municipal separate
storm sewer system shall submit, to the
operator of the municipal separate storm
sewer system receiving the discharge no
later than May 15, 1991, or 180 days
prior 1o commencing such discharge: the
name of the facility; & contact person
and phone number; the location of the
discharge; a description, including
Standard Industrial Classification,
which best reflects the principal
products or services provided by each
facility; and any existing NPDES permit
number.

(5) Other municipal separate storm
sewers. The Director may issue permits
for municipal separate storm sewers
that are designated under paragraph
(2)(1){v) of this section on a system-wide
basis, jurisdiction-wide basis,
watershed basis or other appropriate
basis, or may issue permits for
individual discharges.

(68) Non-municipal separate storm
sewers. For storm water discharges
associated with industrial activity from
point sources which discharge through a
non-municipal or non-publicly owned
separate storm sewer system, the
Director, in his discretion, may issue: a
single NPDES permit, with each
discharger a co-permittee to a permit
issued to the operator of the portion of
the system that discharges into waters
of the United States; or, individual
permits to each discharger of storm
water agsociated with industrial activity
through the non-municipal conveyance
system.

(i) All storm water discharges
associated with industrial activity that
discharge through a storm water
discharge system that is not a municipal
separate storm sewer must be covered
by an individual permit, or a permit
issued to the operator of the portion of
the system that discharges to waters of
the United States, with each discharger
to the non-municipal conveyance a co-
permittee to that permit.

(ii) Where there is more than one
operator of a single system of such
conveyances, all operators of storm
waler discharges associated with
industrial activity must submit
applications.

(iii) Any permit covering more than
one operator shall identify the effluent
limitations, or other permit conditions, if
- any, that apply to each operator.

{7) Combined sewer systems.
Conveyances that discharge storm

water runoff combined with municipal
sewage are point sources that must
obtain NPDES permits in accordance
with the procedures of § 122.21 and are
not subject to the provisions of this
section.

(8) Whether a discharge from a
municipal separate storm sewer is or is
not subject to regulation under this
section shall have no bearing on
whether the owner or operator of the
discharge is eligible for funding under
title 11, title III or title VI of the Clean
Water Act. See 40 CFR part 35, subpart
1. appendix A(b)H.2}.

(b) Definitions. (1) Co-permitiee
means a permittee to a NPDES permit
that is only responsible for permit
conditions relating to the discharge for
which it is operator.

{2) Hlicit discharge means any
discharge to a municipal separate storm
sewer that is not composed entirely of
storm water except discharges pursuant
to a NPDES permit {other than the
NPDES permit for discharges from the
municipal separate storm sewer) and
discharges resulting from fire fighting
activities.

(8) Incorporated place means the
District of Columbia, or a city, town,
township, or viliage that is incorporated

under the laws of the State in whichitis -

located.

(4) Large municipal separate storm
sewer system means all municipal
separate storm sewers that are either:

{i) Located in an incorporated place
with a population of 250,000 or more as-
determined by the latest Decennial
Census by the Bureau of Census
{appendix F}: or

(ii} Located in the counties listed in
appendix H, except municipal separate
storm sewers that are located in the
incorporated places, townships or towns
within such counties; or

-{iii) Owned or operated by a
municipality other than those described
in paragraph {b){4) (i) or (ii) of this
section and that are designated by the
Director as part of the large or medium
maunicipal separate storm sewer system
due to the interrelationship between the
discharges of the designated storm
sewer and the discharges from
municipal separate storm sewers
described under paragraph [b}(4) (i) or
(ii) of this section. In making this
determination the Director may consider
the following factors:

(A} Physical interconnections
between the municipal separate storm
Sewers;

{B) The location of discharges from
the designated municipal separate storm
sewer relative to discharges from
municipal separate storm sewers

described in paragraph (b){4){i) of this
section;

(C) The quantity and nature of
pollutants discharged to walers of the
United States:

(D} The nature of the receiving waters;
and

(E) Other relevant factors; or

{iv) The Director may, upon petition,
designate as a large municipal separate
storm sewer system, municipal separate
storm sewers located within the
boundaries of a region defined by a
storm water management regional
authority based on a jurisdictional,
watershed, or other appropriaie basis
that includes one or more of the svstems
described in paragraph (b)(4)-(i). {ii), (iii)
of this section.

(5) Major municipal separate storm
sewer outfall [or “major outfall”) means
a municipal separate storm sewer outfall
that discharges from a single pipe with
an inside diameter of 36 inches or more
or its equivalent (discharge from a single
conveyance other than circular pipe
which is associated with a drainage
area of more than 50 acres); or for
municipal separate storm sewers that
receive storm water from lands zoned
for industrial activity (based on
comprehensive zoning plans or the
equivalent), an outfall that discharges
from a single pipe with an inside’
diameter of 12 inches or more or from its
equivalent (discharge from other than a
circular pipe associated with a drainage
area of 2 acres or more).

(6) Major outfall means a major
municipal separate storm sewer outfall.

(7) Medium munricipal separate storm
sewer system means all municipal
separate storm sewers that are either:

(i) Located in an incorporated place
with a population of 100,000 or more but
less than 250,000, as determined by the
latest Decennial Census by the Bureau
of Census [appendix G): or

(ii) Located in the counties listed in
appendix I, except municipal separate
storm sewers that are located in the
incorporated places. townships or towns
within such counties; or

(iii) Owned or operated by a
municipality other than those described
in paragraph (b){4) (i) or (ii) of this
section and that are designated by the
Director as part of the large or medium
miunicipal separate storm sewer system
due 1o the interrelationship between the
discharges of the designated storm
sewer and the discharges from
municipal separate siorm sewers
described under paragraph (b){4) (i) or
(ii) of this section. In making this
determination the Director may consider
the following factors:

o — e
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{A) Physical interconnections
between the municipal separate storm
sewers:;

(B) The location of discharges from
the designated municipal separate storm
sewer relative to discharges from
municipal separate storm sewers
described in paragraph (b)(7){i) of this
section;

(C) The quantity and nature of
pollutants discharged to waters of the
United States;

(D] The nature of the receiving waters;
or

(E) Other relevant factors; or

(iv) The Director may, upon petition,
designate as a medium municipal
separate storm sewer system, municipal
separate storm sewers located within
the boundaries of a region defined by a -
storm water management regional
authority based on a jurisdictional,
watershed, or other appropriate basis
that includes one or more of the systems
described in paragraphs {b}(7) (i), (ii),
(iii) of this section.

(8) Municipal separate storm sewer
mesans a conveyance or system of
conveyances (including roads with
drainage systems, municipal streets,
catch basins, curbs, gutters. ditches,
man-made channels, or storm drains):

(i) Owned or operated by a State, city,
town, borough, county. parish, district,
association, or other public body
(created by or pursuant to State law)
having jurisdiction over disposal of
sewage, industrial wastes, storm water,
or other wastes, including special
districts under State law such as a
sewer district, flood control district or
drainage district, or similar entity, or an
Indian tribe or an authorized Indian
tribal organization, or a designated and
approved management agency under
section 208 of the CWA that discharges
to waters of the United States;

(ii) Designed or used for collecting or
conveying storm water; -
(iii) Which is not a combined sewer;

and

(iv) Which is not part of a Publicly
Owned Treatment Works (POTW) as
defined at 40 CFR 122.2.

(9) Outfall means a point source as
defined by 40 CFR 122.2 at the point
where a municipal separate storm sewer
discharges to waters of the United
States and does not include open
conveyances connecting two municipal
separate storm sewers, or pipes, tunnels
or other conveyances which connect
segments of the same stream or other

vaters of the United States and are used
o convey waters of the United States,

(10) Overburden means any material
of any nature. consolidated or
inconsolidated, that overlies a mineral
derasit, excluding topsoil or similar

naturally-cccurring surface materials
that are not disturbed by mining
operations.

(11) Runoff coefficient means the
fraction of total rainfall that will appear
at a conveyance as runoff,

(12) Significant materials includes,
but is not limited to: raw materials:
fuels; materials such as solvents,
detergents, and plastic pellets; finished
materials. such as metallic products; raw
materials used in food processing or
production; hazardous substances
designated under section 101(14] of
CERCLA; any chemical the facility is
required to report pursuant to section
313 of title [Tl of SARA,; [ertilizers;
pesticides; and waste products such as
ashes, slag and sludge that have the
potential to be released with storm
water discharges.

(13) Storm water means storm water
runoff, snow melt runoff, and surface
runoff and drainage,

(14) Storm water discharge associated
with Industrial activity means the
discharge from any conveyance which is
used for collecting and conveying storm
water and which is directly related to
manufacturing, processing or raw
materials storage areas at an industrial
plant. The term does not include
discharges from facilities or activities
excluded from the NPDES program
under 40 CFR part 122, For the
categories of industries identified in
paragraphs (b)(14) (i) through {x]) of this
section, the term includes, but is not
limited to, storm water discharges from
industrial plant yards; immediate access
roads and rail lines used or traveled by
carriers of raw materials, manufactured
products, waste material, or by-products
used or created by the facility; material
handling sites; refuse sites; sites used for
the application or disposal of process
waste waters (as defined at 40 CFR part
401); sites used for the storage and

- maintenance of material handling

equipment; sites used for residual
treatment, storage, or disposal; shipping
and receiving areas; manufacturing
buildings: storage areas (including tank
farms) for raw materials, and
intermediate and finished products; and
areas where industrial activity has
taken place in the past and significant
materials remain and are exposed to
storm water. For the categories of
industries identified in paragraph
(b)(14)(xi) of this section, the term
includes only storm water discharges
from all the areas (except access roads
and rail lines) that are listed in the
previous sentence where material
handling equipment or activities, raw
materials, intermediate products, final
products, waste materials, by-products,
or industrial machinery are exposed to

storm water. For the purposes of this
paragraph. material handling activities
include the storage, loading and
unloading, transportation, or
conveyance of any raw material,
intermediate product, finished product,
by-product or waste product. The term
excludes areas located on plant lands
separate from the plant’s industrial
activities, such as office buildings and
accompanying parking lots as long as
the drainage from the excluded areas is
not mixed with storm water drained
from the above described areas. -
Industrial facilities (includirig industrial
facilities that are Federally, State, or
municipally owned or cperated that
meet the description of the facilities
listed in this paragraph {b)(14)(i}—{xi) of
this section) include those facilities
designated under the provisions of
paragraph (a){1)(v) of this section. The
following categories of facilities are
considered to be engaging in “industrial
activity” for purposes of this subsection:

(i) Facilities subject to storm water
effluent limitations guidelines, new
source performance standards, or toxic
pollutant effluent standards under 40
CFR subchapter N {except facilities with
toxic pollutant effluent standards which
are exempted under category (xi) in
paragraph (b)(14) of this section);

(ii) Facilities classified as Standard
Industrial Classifications 24 (except
2434), 28 (except 285 and 287), 28 (except
283), 29, 31l, 32 (except 323), 33, 3441, 373;

{iii) Facilities classified as Standard
Industrial Classifications 10 through 14
(mineral industry) including active or
inactive mining operations {except for
areas of coal mining operations no
longer meeting the definition of a
reclamation area under 40 CFR 434.11(1)
because the performance bond issued to
the facility by the appropriate SMCRA
authority has been released, or except
for areas of non-coa! mining operations
which have been released from
applicable State or Federal reclamation
requirements after December 17, 1990)
and oil and gas exploration, production,
processing, or treatment operations, or
transmission facilities that discharge
storm water contaminated by contact
with or that has come into contact with,
any overburden, raw material,
intermediate products, finished
products, byproducts or waste products
located on the site of such-operations:
{inactive mining operations are mining
sites that are not being actively mined,
but which have an identifiable owner/
operator; inactive mining sites do not
include sites where mining claims are
being maintained prior to disturbances
associated with the extraction,
beneficiation. or processing of minad
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materials, nor sites where minimal
T activities are undertaken for the sole
wrpose of maintaining a mining claim}

{iv) Hazardous waste treatment,
storage. or disposal fucilities, including
those that are operating under interim
status or a permit under subtitle C of
RCRA:

{v) Landfills, land application sites,
and open dumps that receive or have
received any industrial wastes (waste
that is received from any of the [acilities
described under this subsection)
mcludmg those that are subject to
regulation under subtitle D of RCRA;

(vi) Facilities involved in the recycling

of materials, including metal scrapyards,

battery reclaimers, salvage yards, and -
automobile junkyards, including but -
limited to those classified as Standard
Industrial Classification 5015 and 5093;
fvii) Steam electric power generating
facilities, including coal handling sites;

{viii) Transportation fucilities
classified as Standard Industrial
Classifications 40, 41, 42 {except 4221~
25), 43, 44, 45, and 5171 which have -
vehicle maintenance shops, equipment
cleaning operalions, or airport deicing
operations. Only those portions of the
facility tha! are either involved in
vehicle maintenance {including vehicle
rehabilitation. mechanical repairs,

..., painting, fueling. and lubrication}.
wquipment cleaning operations, mrport
deicing operations, or which are
otherwise identified under paragraphs
(b}{14) (i}-[vii} or [ix}-{xi} of this section
are associated with industrial activity

{ix} Treatment works lreating
domestic sewage or any other sewage
sindge or wastewater treatment device
or system, used in the storage treatment.
recycling, and reclamation of municipal
or domestic sewage, including land - -
dedicated to the-disposal of sewage
sludge that are located within the
corifines of the facility. with a design
flow of 1.0 mgd or more, or required to
have an approved pretreatment program
under 40 CFR part 403. Not included are
farmiands, domestic gardens or lands
used for sludge management where
sludge is beneficially reused and which
are nol physically located in the )
confines of the facility, or areas that are
in compliance with section 405 of the
CWA:

(x) Construction activity including
clearing, grading and excavation
activities except: operations that result
in the disturbance of less than five acres
of total land area which are not part of a
larger common plan of development or
sale;

(xi} Facilities under Standard

~— Industrial Classifications 20, 21. 22, 23,

2434, 25. 265, 267, 27, 283. 285, 30, 31
(except 311). 323. 34 {except 3441}, 25, 36,

37 {except 373), 38. 39, 4221-25, (and
which are not otherwise included within
categories {iij}~{x));

(c) Application requirements fur storm
waler discharges associcled with
industrial activity—(1) Individual
application. Dischargers of storm water
associated with industrial activity are
required to apply for an individual
permit, apply for a permit through a
group application, or seek coverage
under a promulgated storm waier
general permit Facilities that are
required to oblain an individual permit,
or any discharge of storm water which
the Direcior is evaluating for
designation [see 40 CFR 124.52(c)) under
paragraph [a){1}{v) of this section and is
not a municipal separate storm sewer,
and which is not part of a group
application described under paragraph
(c)2) of this section, shall submit an
NPDES application in accordance with
the requirements of § 122.21 as modified
and supplemented by the provisions of
the remainder of this paragraph
Applicants for discharges composed
entirely of storm water shall submit
Form 1 and Form 2F. Applicants for
discharges composed of storm: water
and non-storin water shall submit Form
1, Form 2C, and Form 2F. Applicants for
new sources or new discharges {as
defined in § 122.2 of this part) composed
of storm water and non-storm water
shall subniit Form 1, Form 2D, and Form
2F.

- {i) Except as provided in § 122.26(c){1})
[#}{iv). the operator of a storm water
discharge associated with industrial
activity subject o this section shall
provide:

{A) A site map showing topography
(or indicating the outline of drainage
areas served by the outfall{s) covered in

- the application if a topographic map is

unavailable) of the facility including:
each of its drainage and discharge
structures; the drainage area of each
storm water outfal); paved areas and
buildings within the drainage area of
each storm water outfall. each past or
present area used for outdoor storage or
disposal of significant materials, each
existing structura! controi measure to
reduce pollutants in storm water runoff,
rnaterials loading and access areas,
areas where pesticides, herbicides, soil
coenditioners and fertilizers are applied.
each of its hazardous waste treatment,
storage or disposa! facilities (including
each area not required to have a RCRA
permil which is used for accumulating
hazardous waste under 40 CFR 262.34):
each well where fluids from the facility
are injected underground: springs, and
other surface water bodies which
receive storm water discharges from the
facility

(B) An estimate of the area of
impervious surfaces (including paved
areas and building roofs) and the tutal
area drained by each outfall (within a
mile radius of the facitity] and a
narrative description of the following:
Significant materials that in the three
years prior to the submital of this
application have been treated, stored or
disposed in a manner to allow exposure
to storm water; method of treatment,
storage or disposal of such malterials:
materials management practices
emricyed, in the three years prior to the
submittal of this application, to
minimize contact by these materials -
with storm water runoff; materials
loading and access areas; the location,
manner.and frequency in which
pesticides, herbicides, soil conditioners
and fertilizers are applied; the location
and a description of existing structural
and non-structural control measures to
reduce poliutants in storm water runoff;
and a description of the treatment the
storm waler receives, including the
ultimate disposal of any solid or fluid
wastes other than by discharge:

{C) A certification that all outfalls that
should contain storm water discharges
associated with industrial aclivity have
been tested or evaluated for the
presence of non-storm water discharges
which are not covered by a NPDES
pertnit; tests for such non-storm water
discharges may include smoke tests,
fluorometric dye tests, analysis of
accurate schematics, as well as other
appropriate tests. The cettification shaii
include a description of the method
used, the date of any testing. and the on-
site drainage points that were directly
observed during a test;

(D) Existing information regarding
significant leaks or spilis of toxic or

_hazardous poliutants at the facility that

have taken place within the three vears
prior to the submittal of this application:

(E) Quantitative data based on .
samples collected during storm events
and collected in accordance with
§ 122.21 of this part from all cutfalls
containing a storm water discharge
associated with industrial activity for
the foliowing parameters:

{1) Any pollutant limited in an effluen
guideline to which the facility is subject:

{2) Any pollutant listed in the facility's
NPDES permit for its process
wastewater {if the facility is operating
under an existing NPDES permil};

{3) Oil and grease, pH, BOD5, COD,
TSS. total phosphorus, total Kjeldahl
nitrogen, and nitrate plus nitrite
nitrogen:

{4) Any information on the dischargy
required under paragraph § 122.21(g)(7}
iiif) and {iv} of this part;
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{5} Flow measurements or estimates of
the flow rate. and the total amount of
discharge for the storm event(s)
sampled, and the method of flow
measurement or estimation; and

{6) The date and duration (in hours) of
the storm event(s) sampled, rainfall
measurements or estimates of the storm
event (in inches} which generated the
sampled runoff and the duration
between the storm event sampled and
the end of the previous measurable
(greater than 0.1 inch rainfall) storm
event (in hours);

(F) Operators of a discharge which is
composed entirely of storm water are
exempt from the requirements of
§ 122.21 (g)(2). (8)(3). (g){4), (8)(5)

- (8)(7)(i). (8)(7)(ii}. and (g)(7)(v): and

(G) Operatars of new sources or new
discharges (as defined in § 122.2 of this
part) which are composed in part or
entirely of storm water must include
estimates for the pollutants or
parameters listed in paragraph
(c)(1){i)(E} of this section instead of
actual sampling data. along with the
source of each estimate. Operators of
new sources or new discharges
compaosed in part or entirely of storm
water must provide quantitative data for
the parameters listed in paragraph
(e)(1)(i)(E) of this section within two
years after commencement of discharge,
unless such data has already been
reported under the monitoring
requirements of the NPDES permit for
the discharge. Operators of a new
source or new discharge which is
composed entirely of storm water are
exempt from the requirements of
§ 122.21 (k)(3)(ii), (k)(3)(iii). and (k)(5).

(ii) The operator of an existing or new
storm water discharge that is associated
with industrial activity solely under
paragraph [b){14){x) of this section, is
exempt from the requirements of
§ 122.21(g) and paragraph (c){1)(i) of this
section. Such operator shall provide a
narrative description of:

(A) The location (inciuding a map)
and the nature of the construction
activity;

(B} The total area of the site and the
area of the site that is expected to
undergo excavation during the life of the
permit;

(C) Proposed measures, including best
management practices, to control
pollutants in storm water discharges
during construction, including a brief
description of applicable State and local
erosion and sediment control
requirements;

(D} Proposed measures to control
pollutants in storm water discharges
that will occur after construction
ope. ations have been completed,
incl .ding a brief description of

applicable State or local erosion and
sediment control requirements;

{E} An estimate of the runoff
coefficient of the site and the increase in
impervious area after the consiruction
addressed in the permit application is
completed, the nature of fill material
and existing data describing the scil or
the quality of the discharge: and

(F) The name of the receiving water.

(iii) The operator of an existing or new
discharge composed entirely of storm
water from an il or gas exploration,
production, processing, or treatment
operation, or transmission facility is not
required to submit a permit application
in accordance with paragraph (c){1)(i) of
this section, unless the facility:

(A) Has had a discharge of storm
water resulting in the discharge of a
reportable quantity for which
notification is or was required pursuant
tc 40 CFR 117.21 or 40 CFR 302.6 at
anytime since November 18, 1987; or

(B) Has had a discharge of storm
water resulting in the discharge of a
reportable quantity for which
notification is or was required pursuant
to 40 CFR 110.8 at any time since
November 18, 1987; or

{C) Contributes to a violation of a
water quality standard.

{iv) The operator of an existing or new
discharge composed entirely of storm
water from a mining operation is not
required to submit a permit application
unless the discharge has come into
contact with, any overburden, raw
material, intermediate products, finished
product, byproduct or waste products
located on the site of such operations.

(v) Applicants shall provide such
other information the Director may
reasconably require under § 122.21(g}(13)
of this part to determine whether to
issue a permit and may require any
facility subject to paragraph (c](1)(ii) of
this section to comply with paragraph
{c)(1)(i} of this section.

(2) Group application for discharges
associated with industrial activity. In
lieu of individual applications or notice
of intent to be covered by a general
permit for storm water discharges
associated with industrial activity, a
group application may be filed by an
entity representing a group of applicants
(except facilities that have existing
individual NPDES permits for storm

" waler) that are part of the same

subcategory (see 40 CFR subchapter N,
part 405 to 471) or, where such grouping
is inapplicable, are sufficiently similar
as to be appropriate for general permit
coverage under § 122.28 of this part. The
part 1 application shall be submitted to
the Office of Water Enforcement and
Permits, U.S. EPA, 401 M Street, SW.,
Washington, DC 20460 [EN-338} for

approval. Once a part 1 application is
approved. group applicants are to
submit Part 2 of the group application to
the Office of Water Enforcement and
Permits. A group applicaticn shall
consist of:

{i) Part 1. Part 1 of a group application
shalk:

{A) Identify the participants in the
group application by name and location.
Facilities participating in the group
application shall be listed in nine
subdivisicns, based on the facility
location relative to the nine
precipitation zones indicated in
appendix E to this part.

(B} Include a narrative description
summarizing the industrial activities of
participants of the group application and
explaining why the participants. as a
whole, are sufficiently similar to be a
covered by a general permit;

(C) Include a list of significant
materials stored exposed to
precipitation by participants in the
group application and materials
management practices employed to
diminish contact by these materials with
precipitation and storm water runoff;

(D) Identify ten percent of the
dischargers participating in the group
application (with a minimum of 10
dischargers, and either a minimum of
two dischargers from each precipitation
zone indicated in appendix E of this part
in which ten or more members of the
group are located, or one discharger
from each precipitation zone indicated
in appendix E of this part in which nine
or fewer members of the group are
located) from which quantitative data
will be submitted in part 2. If more than
1,000 facilities are identified in a group
application, no more than 100
dischargers must submit quantitative
data in Part 2. Groups of between four
and ten dischargers may be formed.
However, in groups of between four ana
ten, at least half the facilities must
submit quantitative data, and at least
one facility in each precipitation zone in
which members of the group are located
must submit data. A description of why
the facilities selected to perform
sampling and analysis are
representative of the group as a whole in
terms of the information provided in
paragraph [c)(1) {i}{B) and {i}(C) of this
section, shall accompany this section.
Different factors impacting the nature of
the storm water discharges, such as
processes used and material
management, shall be represented, to
the extent feasibie, in a manner roughly
equivalent to their proportion in the
group.

(ii} Part 2. Part 2 of a group
application shall contain quantitative
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—data (NPDES Form 2F), as modified by
wragraph {c)[1) of this section, so that
vhen part 1 and part 2 of the group
application are taken together, a
complete NPDES application (Form 1,

Form 2C, and Form 2F) can be evaluated

for each discharger identified in
paragraph (c)(2)({i}(D) of this section.

(d) Application requirements for large

and medium municipel separate storm
sewer discharges. The operator of a
discharge from a large or medium
municipal separate storm sewer or a
municipal! separate storm sewer that is
designated by the Director under
paragraph (a)(1)(v) of this section, may
submit & jurisdiction-wide or system-
wide permit application. Where more

than one public entity owns or operates
a municipal separate storm sewer within
a geographic area (including adjacent or

interconnected municipal separate
storm sewer systems}, such operators
may be & coapplicant to the same
application. Permit applications for
discharges from large and medium
municipal storm sewers or municipal
storm sewers designated under
paragraph (a){(1)(v) of this section shall
inciude;
(1) Part 1. Part 1 of the application
shall consist of; _
{i) Genperal information. The
“~pplicants’ name, address, telephone
.umber of contact person, ownership
status and status as a State or local -
government entity. '
(ii) Legal authority. A description of
existing legal authority to control
discharges to the municipal separate
storm sewer system. When existing
legal authority is not sufficient to meet
the criteria provided in paragraph
{d)(2){i) of this section, the description
shall list additiona} authorities as will
be necessary to meet the criteria and
shall include a schedule and
commitment to seek such additional.

authority that will be needed to meet the

criteria. .

(iii) Source identification. (A) A
description of the historic use of
ordinances, guidance or other controls
which limited the discharge of non-
storm water discharges to any Publicly
Owned Treatment Works serving the
same area as the municipal separate
storm sewer system.

(B) A USGS 7.5 minute topographic
map (or equivalent topographic map
with a scale between 1:10,000 and
1:24,000 if cost effective) extending one
mile beyond the service boundaries of
the municipal storm sewer aystem
covered by the permit application. The

... following information shall be provided:

(2} The location of known municipal

storm sewer system outfalls discharging

to waters of the United States;

(2) A description of the land use
activities (e.g. divisions indicating
undeveloped, residential, commercial,
agricultural and industrial uses)
accompanied with estimates of
population densities and projected
growth for a ten year period within the
drainage area served by the separate
storm sewer. For each land use type, an
estimate ol an average runoff coefficient
shall be provided;

(3) The location and a description of
the activities of the facility of each
currently operating or closed municipa!
landfill or other treatment, storage or
disposal facility for municipal waste;

{4) The location and the permit
number of any known discharge to the
municipal storm sewer that has been
issued a NPDES permit;

(5) The location of major structural
controls for storm water discharge
(retention basins, detention basins,
major infiltration devices, etc.); and

(6) The identification of publicly
owned parks, recreational areas, and
other open lands.

(iv) Discharge characlerization. {A)
Monthly mean rain and snow fali
estimates (or summary of weather
bureau data) and the monthty average
number of storm events, g

{B).Existing quantitative data
describing the volume and quality of
discharges from the municipal storm
sewer, inciuding a description of the
outfalls sampled, sampling procedures
and analytical methods used.

(C} A list of water bodies that receive

discharges from the municipal separate
storm sewer system, including
downstream segments, lakes and
estuaries, where poliutants from the
system discharges may accumulate and
cause water degradation and a brief
description of known water quality
impacts. At a minimum, the description

- of impacts shall include a description of -

whether the water bodies receiving such

_ discharges have been:

{1) Assessed and reported in section
305{b}) reports submitted by the State,
the basis for the assessment [evaluated
or monitored), a summary of designated
use sypport and attainment of Clean
Water Act {CWA]) goals [fishable and
swimmable waters}, and causes of
nonsupport of designated uses:

(2) Listed under section 304(1)(1){A)(i).
section 304(1)}{1}(A)(ii), or section
304(1){(1)}({B) of the CWA that is not
expected tc meet water quality
standards or water quality goals;

{3) Listed in State Nonpoint Source
Assessments required by section 319{a)
of the CWA that, without additional
action to control nonpoint sources of
pollution, cannot reasonably be
expected to attain or mamtain water

quality standards due to storm sewers,
construction, highway maintenance and
runoff from municipal landfills and
municipal siudge adding significant
poliution (or contributing to a violation
of water quality standards):

(4) 1dentified and classified according
to evtrophic condition of publicly owned
lakes listed in State reports required
under section 314{a) of the CWA
(include the following: A description of
those publicly owned iakes for which
uses are known lo be impaired; a
description of procedures, processes and
methods to contrel the discharge of
pollutants from municipal separate
storm sewers into such lakes; and a
description of methods and procedures
1o restore the quality of such lakes);

(5} Areas of concern of the Great
Lakes identified by the International
Joint Commission: .

{8) Designated estuaries under the

‘National Estuary Program under section

320 of the CWA; _

(7} Recognized by the applicant as
highly valued or sensitive waters;

(8) Defined by the State or U.S. Fish
and Wildlife Services's National
Wetlands Inventory as wetlands; and

{9) Found to have pollutants in bottom
sediments, fish tissue or biosurvey data.

(D) Field screening. Resulls of a field
screening analysis for illicit connections
and illegal dumping for either selected
field screening points or major outfalls
covered in the permit application. Ata
minimum, a screening analysis shall
include a narrative description, for
either each field screening point or
major outfall, of visual observations
made during dry weather periods. If any
flow iz observed, two grab samples shall
be collected during a 24 hour period

- with a minimum period of four hours

between samples. For all such samples, -
a narrative description of the color,
odor, turbidity, the presence of an oil
sheen or surface scum as well as any
other relevant observations regarding
the potential presence of non-storm
water discharges or illegal dumping
shall be provided. in addition, a
narrative description of the results of a
field analysis using suitable methods to
estimate pH, total chlorine, total copper,
total phenol, and detergents (or
surfactants) shall be provided along
with a description of the flow rate.
Where the field analysis does not
involve analytical methods approved
under 40 CFR part 136, the applicant
shall provide a description of the
method used including the name of the
manufacturer of the test method along
with the range and accuracy of the test.
Field screening points shall be either
major outfalls or other outfall points {or

o B e TS
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any other point of access such as
manhoies) randomly located throughout
the storm sewer system by placing a
grid over a drainage system map and
identifying those cells of the grid which
contain a segment of the storm sewer
system or major outfall The field
screening points shall be established
using the following guidelines and
criteria:

(1) A grid system consisting of
perpendicular north-south and east-west
lines spaced ¥ mile apart shall be
overlayed on a map of the municipal
storm sewer system, creating a series of
cells; ’

{(2) All cells that contain a segment of
the storm sewer system shall be
identified; one field screening point shall
be selected in each cell; major outfalls
may be used as field screening points;

(3) Field screening points should be
located downstream of ary sources of
suspected illega!l or illicit activity;

(4) Field screening points shall be
located to the degree practicable at the
farthest manhole or other accessible
location downstream in the system,
within each cell; however, safety of
personnel and accessibility of the
location should be considered in making
this determination;

{5) Hydrological conditions; total
drainage area of the site; population
density of the site; traffic density; age of
the structures or buildings in the area;
history of the ares; and land use types;

(&) For medium municipal separate
storm sewer systems, no more than 250
cells need to have identified field
screening points; in large municipal
separate storm sewer systems, no more
than 500 cells need to have identified
field screening points; cells established
by the grid that contain no storm sewer
segments will be eliminated from
consideration; if fewer than 250 ceils in
medium municipal sewers are created,
and fewer than 500 in large systems are
created by the overlay on the municipal
sewer map, then all those cells which
contain a segment of the sewer system
shall be subject to field screening
(unless access to the separate storm
sewer system is impossible); and

(7} Large or medium municipal
separate storm sewer systems which are
unable to utilize the procedures
described in paragrapha {d){1){iv}{D] (1}
through {6) of this section, because a
sufficiently detailed map of the separate
storm sewer systems is unavailable,
shall field screen no more than 500 or
250 major outfalls respectively (or all
major outfalls in the system, if less); in
such circumstances, the applicant shall
establish a grid systerm consisting of
north-south and east-west lines spaced .
Y4 mile apart as an overlay to the

boundaries of the municipal storm sewer
system, thereby creating a series of
cells; the applicant will then select
major outfalls in as many cells as
possible until at least 500 major outfalis
{large municipalities) or 250 major
outfalls {(medium municipalities} are
selected; a field screening analysia shail
be undertaken at these major outfalls.

(E) Characterization plan. Information
and a proposed program to meet the
requirements of paragraph (d)(2)(iii) of
this section. Such description shall
include: the location of outfalls or field
screening points appropriate for
representative data collection under
paragraph (d)(2)(iii)(A) of this section, a
description of why the outfall or field
screening point is representative, the
seasons during which sampling is
intended, a description of the sampling
equipment. The proposed location of
outfalls or field acreening points for such
sampling should reflect water quality
concerns (see paragraph (d){1)}{iv){C) of
this section} to the extent practicable.

(v) Management programs. {A) A
description of the existing management
programs to control pollutants from the
municipal separate siorm sewer system.
The description shall provide
information on existing structural and
source controls, including operation and
maintenance measures for structural
controls, that are currently being
impiemented. Such controls may
include, but are not limited to:
Procedures to control pollution resulting
from construction activities; floodplain
management controls; wetland
protection measures; best management
practices for new subdivisions; and

“emergency spill response programs. The
description may address controls
established under State law as well as
local requirements.

(B) A description of the existing
program to identify illicit connections to
the municipal storm sewer system. The
description should include inspection
procedures and methods for detecting
and preventing illicit discharges, and
describe areas where this program has
been implemented.

(vi) Fiscal resources. (A) A
description of the financial resources
currently available to the municipality
1o complete part 2 of the permit
application. A description of the
municipality’s budget for existing storm
walter programs, including an overview
of the municipality’s financial resources
and budget, including overall

" indebtedness and assets, and sources of

funds for storm water programs.

(2) Part 2 Part 2 of the application
shall consist of:

(i) Adequate Iegal authority. A
demonstration that the applicant can

operate pursuant to legal authority
established by statute, ordinance or
series of contracts which authorizes or
enables the applicant at a minimum to:

(A) Control through ordinance, permit,
contract, order or similar means, the
contribution of pollutants to the
municipal storm sewer by storm water
discharges associated with industrial
activity and the quality of storm water
discharged from sites of industrial
activity;

(B) Prohibit through ordinance, order
or similar means, iliicit discharges to the
murricipal separate storm sewer:

(C) Control through ordinance, order
-or similar means the discharge to a
municipal separate storm sewer of
spills, dumping or disposal of materiais
other than storm water;

(D) Control through interagency
agreements among coapplicants the
contribution of ‘pollutants from one
portion of the municipal system to
another portion of the municipal system:

(E) Require compliance with
conditions in ordinances, permits.
contracts or orders; and

(F) Carry out all inspection,
surveillance and monitoring pracedures
necessary to determine compliance and
noncompliance with permit conditions
including the prohibition on illicit
discharges to the municipal separate
storm sewer. .

(ii) Source identification. The location
of any major cutfall that discharges to
waters of the United States that was not
reported under paragraph (d}(1){iil)(BX1)
of this section. Provide an inventory,
organized by watershed of the name anl
address, and a description (such as SIC
codes) which best reflects the principal
products or services provided by each
facility which may discharge, to the
municipal separate storm sewer, storm
water associated with industrial
activity;

(iii) Characterization data. When
“quantitative data” for a pollutant are
required under paragraph
(d)(a)(iii)(A)(3) of this paragraph, the
applicant must collect a sample of
effluent in accordance with 40 CFR
122.21(g)(7) and analyze it for the
pollutant in accordance with analytical
methods approved under 40 CFR part
136. When no analytical method is
approved the applicant may use any
suitable method but must provide a
description of the method. The applicant
must provide information characterizing
the quality and quantity of discharges
covered in the permit application,
including:

{A) Quantitative data from
representative outfalls designated by the
Director (based on information received
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~in pari 1 of the application, the Director
ill designate between five and ten
utfalls or field screening points as
representative of the commercizl,
residential and industrial land use
activities of the drainage area
contributing to the system or, where
there are less than five outfalls covered
in the application, the Director shall
designate all outfalls) developed as
follows:

{1) For each outfall or field screening
point designated under this
subparagraph, samples shall be
collected of storm water discharges from
three storm events occurring at least one
month apart in accordance with the
requirements at § 122.21{g)(7] (the
Director may allow exemptions to
sampling three storm events when
climatic conditions create good cause
for such exemptions});

(2) A narrative description shall be
provided of the date and duration of the
storm event(s) sampled. rainfall
estimates of the storm event which
generated the sampled discharge and-
the duration between the storm event
sampled and the end of the previous
measurable (greater than 0.1 mch
rainfall) storm event; .

(3) For samples collected and .
_described under paragraphs {d)(2)(iii) .

“)1} and (A)(2) of this section, :

.antitative data shall be provided for'. .

the organic pollutants listed in Tabie II;
the pollutants listed in Table III {1oxic
metals, cyanide, and total phenols) of
appendix D of 4¢ CFR part 122, and for
the following pollutants: .

Total suspended solids {TSS}
Total dissoived solids (TDS)
CcOoD

BODs

Qil and grease

Fecal coliform

Fecal streptococcus

pH

Total Kjeldahl nitrogen

Nitrate plus nitrite

Dissolved phosphorus

Total ammonia plus organic nitrogen
Total phosphorus

(4) Additional limited quantltauve
data required by the Director for
determining permit conditions (the
Director may require that quantitative
data shall be provided for additional
parameters, and may establish sampling
conditions such as the location, season
of sample collection, form of
precipitation [snow melt, rainfall) and
olher parameters necessary to insure
representativeness);

(B) Estimates of the annual po]]utant

_load of the cumulative discharges to
raters of the United States from all
ientified municipal outfalls and the

event mean concentration of the

cumulative discharges to waters of the
United States from all identified
muricipal outfalls during a storm event
{as described under § 122.21{c)(7)) for
BOD;, COD, TSS, dissolved solids, total
nitrogen, tota! ammonia plus organic
nitrogen, total phosphorus, dissolved
phosphorus, cadmium, copper, lead. and
zinc. Estimates shall be accompanied by
a description of the procedures for
estimating constituent loads and
concentrations, including any modelling,
data analysis, and calculation methods;
(C) A proposed schedule to provide
estimaies for each major outfall
identified in either paragraph (d){2)(ii) or
(d)(1)(iii)(B){1) of this section of the

seasonal pollutant load and of the event .

mean concentration of a representative
storm for any constituent detected in
any sample required under paragraph
(d)(2)(iii)(A) of this section; and

{D) A proposed monitoring program
for representative data collection for the
term of the permit that describes the
location of outfalls or field screening
points to be sampled (or the location of
instream stations), why the location is
representative, the frequency of
sampling, parameters to be sampled,
and a description of sampling
equipment.

(iv) Propused management program. A

" proposed management program covers -

the duration of the permit. It shall
include a comprehensive planning
process which involves public
participation and where necessary
intergovernmental coordination, to
reduce the discharge of pollutants to the
maximum extent practicable using
management practices, control
techniques and system, design and
engineering methods, and such other
provisions which are appropriate. The
program shall also include & description
of staff and equipment available to
implement the program. Separate
proposed programs may be submitted by
each coapplicant. Proposed programs
may impose controls on a systemwide
basis, a watershed basis, & jurisdiction
basis, or on individual outfalls. Proposed
programs will be considered by the
Director when developing permit
conditions to reduce poliutants in
discharges to the maximum extent
practicable. Proposed management
programs shall describe priorities for
implementing controls. Such programs
shall be based on:

(A)A description of structural and
source control measures to reduce
pollutants from runoff from commercial
and residential areas that are -
discharged from the municipal storm
sewer gystem that are to be
implemented during the life of the
permit, accompanied with an estimate of

the expected reduction of pollutant
loads and a proposed schedule for
implementing such controls. At s
minimum, the description shall include:

(1) A description of maintenance
activities and a maintenance schedule
for structural controls to reduce
pollutants (including floatables) in
discharges from municipal separate
storm sewers;

{2) A description of planning
procedures including a comprehensive
master plan to develop, implement and
enforce controls to reduce the discharge
of pollutants from municipal separate
storm sewers which receive discharges
from areas of new development and
significant redevelopment. Such plan
shall address controls to reduce
pollutants in discharges from municipal
separate storm sewers after construction
is completed. (Controls to reduce
pollutants in discharges from municipal
separate storm sewers containing
construction site runoff are addressed in
paragraph (d)(2)(iv){D) of this section;

(3) A description of practices for
operating and maintaining public
streets, roads and highways and
procedures for reducing the impact on
receiving waters of discharges from
municipal storm sewer systems,
including pollutants discharged as a
result of deicing activities:

(4) A description of procedures to
assure that flood management projects
assess the impacts on the water quality
of receiving water bodies and that
existing structural flood control devices
have been evaluated to determine if
retrofitting the device to provide
additional pollutant removal from storm
water is feasible;

(5) A description of & program to
monitor.pollutants in runoff from
operating or closed municipal landfills
or other treatment, storage or disposal
facilities for municipal waste, which
shall identify priorities and procedures
for inspections and establishing and
implementing control measures for such
discharges (this program can be
coordinated with the program developed
under paragraph (d){2)(iv)(C) of this
section); and

{6) A description of a program to
reduce to the maximum extent
practicable, pollutants in discharges
from municipal separate storm sewers
associated with the application of
pesticides, herbicides and fertilizer
which will include, as appropriate,
controls such as educational activities.
permits, certifications and other
measures for commercial applicators
and distributors, and controls for
application in public right-of-ways and
at municipal facilities.
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(B} A description of a program,
including a schedule, 10 detect and
remove (or require the discharger to the
municipal separate storm sewer to
obtain a separate NPDES permit for}

illicit discharges and improper disposal

into the storm sewer. The proposed
program shall include:

{1) A description of a program,
including inspections, to implement and
enforce an ordinance, orders or similar
means to prevent illicit discharges to the
municipal separate storm sewer system;
this program description shall address
all types of illicit discharges, hawever
the following category of non-storm
water discharges or flows shall be
addressed where such discharges are
identified by the municipality as sources
of pollutants to waters of the United
States: water line flushing, landscape
irrigation, diverted stream flows, rising
ground waters, uncontaminated ground
water infiltration (as defined at 40 CFR
35.2005(20)) to separate storm sewers,
uncomtaminated pumped ground water,
discharges from potable water sources,
foundation drains, air conditioning
condensation, irrigation water, springs,
water from crawl space pumps, footing
drains, lawn watering, individual
residential car washing, flows from
riparian habitats and wetlands,
dechlorinated swimming pool
discharges, and street wash water
(program descriptions shall address
discharges or flows from fire fighting
only where such discharges or flows are
identified as significant sources of
pollutants to waters of the United
States);

(2) A description of procedures to
conduct on-going field screening
activities during the life of the permit,
including areas or locations that will be
evaluated by such field screens;

(3) A description of procedures to be
followed to investigate portions of the
separate storm sewer system that, based
on the results of the field screen, or
other appropriate information, indicate a
reasonable potential of containing illicit
discharges or other sources of non-storm
water (such procedures may include:
sampling procedures for constituents
such as fecal coliform, fecal
streptococcus, surfactants (MBAS),
residual chlorine, fluorides and
potassium; testing with fluorometric
dyes; or conducting in storm sewer
inspections where safety and other
considerations allow. Such description
shall include the location of storm
sewers that have been identified for
such evalnation);

{4) A description of procedures to
prevent. contain, and respond to spills
that may discharge into the municipal
separate storm sewer;

(5 A descriptian of a program to
promote, publicize, and facilitate public
reporting of the presence of illicit
discharges or water quality impacts
associated with discharges from
municipal separate storm sewers;

(6] A description of educational
activities, public information activities,
and other appropriate activities to
facilitate the proper management and
disposal of used oil and toxic materials;
and

{7) A description of controls to limit
infiltration of seepage from municipal
sanitary sewers to municipal separate
storm sewer systems where necessary;

{C} A description of a program to
monitor and contro! pollutants in starm
water discharges to municipal systems
from municipal landfills, hazardous
waste treatment, disposal and recovery
facilities, industrial facilities that are
subject to section 313 of title Il of the
Superfund Amendments and
Reauthorization Act of 1986 (SARA),
and industrial facilities that the
municipal permit applicant determines
are contributing a substantial pollutant
loading to the municipal storm sewer
system. The program shall:

(2) Identify.priorities and procedures
for inspections and establishing and
implementing control measures for such
discharges;

(2) Describe a monitoring program for
storm water discharges associated with
the industrial facilities identified in
paragraph (d}{2){iv)(C) of this section, to
be implemented during the term of the
permit, including the sabmisgion of
quantitative data on the following

. constituents: any pollutants limited in

effluent guidelines subcategories, where
applicable; any pollutant listed in an
existing NPDES permit for a facility; oil
and grease, COD, pH, BODs, TSS, total

-.. phosphorus. total Kjeldah] nitrogen,

nitrate plus nitrite nitrogen, and any
information on discharges required
under 40 CFR 122.21(g){7) (iii} and {iv).

(D) A description of a program to
implement and maintain structural and
non-structural best management
practices to reduce pollutants in storm
water runoff from construction sites to
the municipal storm sewer system,
which shall include:

{1) A description of procedures for site
planning which incorporate
consideration of potential water quality
impacts;

(2) A description of requirements for
nonstructural and structural best

‘management practices;

(3} A description of procedures for
identifying priorities for inspecting sites
and enforcing control measures which
consider the nature of the construction
activity, topography, and the

characteristics of soils and receiving
water quality; and

(4) A description of appropriate
educational and training measures for
construction site operators.

(v) Assessment-of controis. Estimated
reductions in loadings of pollutants from
discharges of mumicipal storm sewer
constituents from municipal storm sewer
systems expected as the result of the
municipal stiorm water quality
management program. The assessment
shall also identify known impacts of
storm water controls an ground water.

(vi) Fiscal analysis. For each fiscal -
year to be covered by the permit, a
fiscal analysis of the necessary capital
and operation and maintenance
expenditures necessary to accomplish
the activities of the programs under
paragraphs (dX2) (iii) and {iv) of this
section, Such analysis shall include a

‘description of the source of funds that

are proposed to meet the necessary
expenditures, including legal restrictions
on the use of such funds.

(vii) Where more than one legal entity
submits an application, the application
shall contain a description of the roles
and responsibilities of each legal entity
and procedures to ensure effective
coordination.

(viii} Where requirements under
paragraph {(d{1)(iv)(E). (d)(2)(ii).
{d)(2)(Hi)(B) and {d){2){iv) of thia section
are not practicable or are not applicable,
the Director may exclude any operator
of a discharge from a municipal separate
storm sewer which is designated under
paragraph (a)(1)(v}, (b){4){ii) or b}(7){i})
of this section from such requirements.

. The Director shail not exclude the

operator of a discharge from a municipal
separate storm sewer identified in
appendix F. G, H or [ of part 122, from
any of the permit application
requirements under this paragraph
except where authorized under this
section.

{e) Application deadlines. Any
operator of a point source required to
obtain a permit under paragraph {a){1)
of this section that does not have an
effective NPDES permit covering its
storm water outfalls shall submit an
application in accordance with the
following deadlines:

(1) For any storm water discharge
associated with industrial activity
identified in paragraph (b)(14) {i}-{xi} of
this section, that is not part of a group
application as described in paragraph
(c)(2) of this section or which is not
covered under a promulgated storm
water general permit, a permit
application made pursuant to paragraph
() of this section shall be submitted 10
the Director by November 18, 1991:



o

48072

Federal Register / Vol 55, No. 222 / Friday, November 16, 1990 / Rules and Regulations

(2) For any group application
submitted in accordance with paragraph
(c)(2) of this section:

(i) Part 1 of the apphcauon shall be
submitted to the Director, Office of
Water Enforcement and Permits by
March 18, 1991;

(ii} Based on information in the part 1
application, the Director will approve or
deny the members in the group
appiication within 80 days after
receiving part 1 of the group application.

(iii) Part 2 of the application shall be
submitted to the Director, Office of
Water Enforcement and Permits no later
than 12 months after the date of
approval of the part 1 application.

{iv) Facilities that are rejected as
members of a group by the permitting
guthority shall have 12 months to file an
individual permit application from the
date they receive notification of their
rejection. -

(v) A facility listed under paragraph
(b)(14} (i)}~(xi) of this section may add on
to a group application submitted in
accordance with paragraph (e}(2)(i) of
this section at the discretion of the
Office of Water Enforcement and
Permits, and only upon a showing of
good cause by the facility and the group.
applicant; the request for the addition of
the facility shall be made no later than
February 18,19892; the addition of the
facility shall not cause the percentage of
the facilities that are required to submit
quantitative data to be less than 10%,
unless there are over 100 facilities in the
group that are submitting quantitative
data; approval to become part of group
application must be obtained from the
group or the trade association
representing the individual facilities.

{3) For any discharge from a large
municipal separate storm sewer system;

(i) Part 1 of the application shall be
submitted to the Director by November
18, 1991;

{ii) Based on information received in
the part 1 application the Director will
approve or deny a sampling plan under
paragraph (d){1)(iv)(E) of this section
within 80 days after receiving the part 1
application;

(iii) Part 2 of the application shall be
submitted to the Director by November
16, 1992,

{4) For any discharge from a medium
municipal separate storm sewer system;
(i) Part 1 of the application shall be
submitted to the Directoer by May 18,

1992.

(it) Based on information received in

the part 1 application the Director will

... approve or deny a sampling plan under

paragraph (d)(1)}{iv){(E) of this section
within 80 days after receiving the part 1
upplication.

(iii) Part 2 of the application shall be
submitted to the Director by May 17,
1993.

(5) A permit application shall be
submitted to the Director within 60 days
of notice, unless permission for a later
date is granted by the Director (see 40
CFR 124.52(c)). for:

(i) A storm water discharge which the
Director, or in States with approved

NPDES programs, either the Director or

the EPA Regional Administrator,
determines that the discharge
contributes to a viclation of a water
quality standard or is a significant
contributor of pollutants to waters of the
United States {see paragraph (a}(1)(v) of
this section):

(ii) A storm water discharge subject to
paragraph {(c}{1)(v) of this section.

(8) Facilities with existing NPDES
permits for storm water discharges
associated with industrial activity shall
maintain existing permits. New
applications shall be submitted in
accordance with the requirements of 40
CFR 122.21 and 40 CFR 122.26(c) 180
days before the expiration of such
permits, Facilities with expired permits
or permits due to expire before May 18,
1992, shall submit applications in
accordance with the deadiine set forth
under paragraph [e)(1) of this section.

(f) Petitions. (1) Any operator of a
municipal separate storm sewer system
may petition the Director to require a
separate NPDES permit (or a permit
issued under an approved NPDES State

" program) for any discharge into the

municipal separate storm sewer system.

(2) Any person may petition the
Director to require a NPDES permit for a
discharge which is composed entirely of
storm water which contributes to a
violation of a water quality standard or
is a significant contributor of pollutants
to waters of the United States.

{3) The cwner or operator of a
municipal separate storm sewer system
may petition the Director to reduce the
Census estimates of the population
served by such separate system to
account for storm water discharged to
combined sewers as defined by 40 CFR
35.2005(b)(11) that is treated in &
publicly owned treatment works. In
municipalities in which combined
sewers are operated, the Census
estimates of population may be reduced
proportional to the fraction, based on
estimated lengths, of the length of
combined sewers over the sum of the

- length of combined sewers and

municipal separate storm sewers where
an applicanl has submitted the NPDES
permit number associated with each
discharge point and a map indicating
areas served by combined sewers and

the location of any combined sewer
overflow discharge point.

(4) Any person may petition the
Director for the designation of a large or
medium municipal separate storm sewer
system as defined by paragraphs
(b){4)(iv) or (b)(7)(iv) of this section.

(5) The Director shall make a final
determination on any petition received
under this section within 80 days after
receiving the petition.

6. Section 122.28(b}(2)(i) is re\rl.,ed to
read as follows:

§122.28 General permits (applicable to
State NPDES programs, see § 123.25).

L] * ] L] L]

[b] * * &

(2) Regquiring an individual permit. (i)
The Director may require any discharger
authorized by a general permit to apply
for and obtain an individual NPDES
permit. Any interested person may
petition the Director to take action
under this paragraph. Cases where an
individual NPDES permit may be
required include the following:

{A) The discharger or “treatment
works treating domestic sewage™ is not
in compliance with the conditions of the
general NPDES permit;

(B) A change has occurred in the
availability of demonstrated technology
or practices for the control or abatement
of pollutants applicable to the point
source or treatment works treating
domestic sewage;

(C) Effluent limitation guidelines are
promulgated for point sources covered
by the general NPDES permit;

(D) A Water Quality Management
plan containing requirements applicable
to such point sources is approved;

{E) Circumstances have changed since
the time of the request to be covered so
that the discharger is ne longer
appropriately controlled under the
generzl permit, or either a temporary or
permanent reduction or elimination of
the authorized discharge is necessary;

(F) Standerds for sewage sludge use

or disposal have been promuigated for .

the sludge use and disposal practice
covered by the general NPDES permit:
or

(G) The discharge(s) is a significant
contributor of pollutants. In making this
determination, the Director may
consider the following factors:

(2} The location of the discharge with
respect to waters of the United States;

{2) The size of the discharge:

(3) The quantity and nature of the
poliutants discharged to waters of the
United States; and

(4) Other relevant factors:

* - - * *
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7. Section 122.42 is amended by
adding paragraph (c) to read as follows:

§ 122.42 Additional conditions applicable
to specifled categories of NPDES permits
{applicable to State NPDES programs, see
§ 123.25).

L] L] - . .

(c) Municipal separate storm sewer
systems. The operator of a large or
medium municipal separate-storm sewer
system or a municipal separate storm
sewer that has been designated by the
Director under § 122.26{a)(1)(v) of this
part must submit an annual report by

the anniversary of the date of the
issuance of the permit for such system.
The report shall include:.

(1) The status of implementing the
companents of the storm water
management program that are
established as permit conditions;

(2) Proposed changes to the storm
waler management programs that are
established as permit condition. Such
proposed changes shall be consistent
with § 122.26(d}(2)(iii) of this part; and

{3) Revisions, if necessary, lo the
assessment of controls and the fiscal
analysis reported in the permit

application under §.122.26(d}(2)(iv) and
{d){2)(v) of this part;

{4) A summary of data, including
monitoring data. that is accumulated
throughout the reporting year:

(5) Annual expenditures and budget
for year following each annual report;

{6) A summary describing the number
and nature of enforcement actions,
inspections, and public education
programs; )

{7) Identification of water quality
improvements or degradation;

7a. Part 122 is amended by adding
appendices E through [ as follows:

Appendix E to Part 122—Rainfall Zones. of the United States
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Authority: Clean Water Act, 33 U.S.C. 1251
et seq.

9. Section 123.25 is amended by
revising paragraph (a)(9} to read as
follows:

§ 123.25 Requirements for permitting.

(a) * = »
(9) § 122.26—{Storm water
discharges);

PART 124—PROCEDURES FOR
DECISIONMAKING

10. The authority citation for part 124
continues to read as follows:

Authority: Resource Conservation and
Recovery Act, 42 U.S.C. 8901 et seq.; Safe

-Drinking Water Act, 42 U.S.C. 300f et seq.;

Clean Water Act, 33 U.S.C. 1251 ef seq.; and
Clean Air Act, 42 U.S.C. 1857 ef seq.

11. Section 124.52 is revised to read as

follows:
§ 124.52 Permits required on a case-by-
case basis.

(a) Various sections of part 122,
subpart B allow the Director to

determine, on a case-by-case basis, that
certain concentrated animal feeding
operations (§ 122.23), concentrated
aquatic animal production facilities
(§ 122.24), storm water discharges
(8§ 122.28), and certain other [acilities
covered by general permits (§ 122.28)
that do not generally require an
individual permit may be required to
obtain an individual permit because of
their contributions to water pollution.
(b) Whenever the Regional
Administrator decides that an individual
permit is required under this section,
except as provided in paragraph (c) of
this section, the Regionai Administrator
shall notify the discharger in writing of
that decision and the reasons for it, and
shall send an application form with the
notice. The discharger must apply for a
permit under § 122.21 within 60 days of
notice, urtless permission for a later date
is granted by the Regional
Administrator. The question whether the
designation was proper will remain
open for consideration during the public
comment period under § 124.11 or
§ 124.118 and in any subsequent hearing.

(¢c) Prior to a case-by-case
determination that an individual permit
is required for a storm water discharge
under this section (see 40 CFR 122.26
{a)(1)(v) and (c)(1){v]}, the Regional
Administrator may require the
discharger to submit a permit
application or other infnrmation
regarding the discharge under section
308 of the CWA. In requiring such
information, the Regional Administrator
shall notify the discharger in writing and
shall send an application form with the
notice. The discharger must apply for a
permit under § 122.26 within 60 days of
notice, unless permission for a later date
is granted by the Regional
Administrator. The question whether the
initial designation was proper will
remain open for consideration during
the public comment period under
§ 124.11 or § 124.118 and in any
subsequent hearing.

Note: The following form will not appear in
the Code of Federal Regulations.
BILLING CODE $560-50-M
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59.24

Subpart- A—~General

§59.1 Definitions,

As used in this subchapter—

“Accounting period”™ means any annual
period during which the Agreement is in
effect. Each accounting period under the
Agreement applies separatety to all policies
issued under the Program during the time
period.

. “Act” means the statutes authorizing the
National Flood Insurance Program that are
incorporated in 42 U.S.C. 4001-4128, -

“Actuarial rotes—see *“risk premium
rates.”

“*‘Administrator”™ means the Federal
Insurarce Administrator, to whom the

Director has delegated the administration of
Promram (84 FR 2€£80-81, February 27,
1959, as amended 39 FR 2737, January 24,
1974).

“Affiliates” means two or more as
sociated business concerns which are or can
be directly or indirectly controlled by one or
more of the alliliates or by a third party.

“Agency™ means the 'ederal Emergency
Management Agency, 1723 1 Screet, N,
Washtngton DC 20472.

“Asreement’ means the contract entered
into for the term of any accounting period
by and between the Administrator and the
Association whereby the Association or its
subcontractors will sell policies of flood
insurance under the Program within areas
designatad by the Admml:.:ntnr and will
adjust and pay claims for losses .msmg under
such policies. The Agreement is renewed
automatically with respect to each subse-

quent accouating period unless either the
Admiaistrator or the Association gives; the
orrer written notice of intention to termi-
nate, on or before January 31 of the then
current accounting period. :

“Applicant” means a communivy which
indicates s desire Lo partieinale in the
Program. ’

‘Appurtenent Structure™ means a struc-
ture wiich is on the same parcel of property
as the principal structure to be insured and
the use of which is incidental to the use of
the principal structure,

“Area of shallow flooding” means a
designated AQ or VO Zonz on a community’s
Flood insurance Rate Map {FITtM) with base
flood depths [rom one to three feet where a
cleariy defined channel does not exist, where
the path of flooding is unpredictable and
indeterrninate, and where velocity flow may
be cvident.

“Area of specia! flood-related erosion
hczard’ is the land within a community
which is most likely to be subjact to severe
flood-related erosion losses. The area may be
designated as Zone E on the Flood Hazard
Bouadary Map (FHBM). Alter the detailed
evaluation of the special fluod-related ero-
sion hazard area in preparation for publica-
tion of the FIRM, Zone E may be further
refined.

“Arez of special flood hazard" is the land
in the flood plain within a community
subject to a one percent or greater chance of
flooding in any given year. The nraa may he
designated as Zone A on the FHBM. After
detailed raternaking has been completed in
preparation for publication of the FIRM,
Zone A usually is reflined into Zones A, AQ,
Al1-99, VO, and V1.30.

“Area of specicl mudslide (ie., mud/low)
hazerd” is the land within a community
most likely to be subject to severe mudslides
{ie., mutflows). The area may be designated
as Zone M on the FHBM. After the detailed
evaluation of the special mudslide (i.e.,
mudflow) hazard area in preparation for
publication of the FIRM, Zore M may be
further refined.

“Association’ means the National Fiood
Insurers Association discussed in Parts 61
and 62 of this subchapter, and is the private
insurance industry pool composed of two or
more of its members or any member acting
for or on hehalf of the Association under Lthe
Agreement.

Ecse flood™ means the fluod having a one
percent chance of being equalled or ex-
ceeded ia any given year.

“Building"—see "structure.”

“Chargeable rates™ mcan the rales estab-
lished by the Administrator pursuant to
sectinn 1308 of the Act for [irst layer limits
of flood insurance on existing siructures,

‘“Chief Executive Officer" ol the commu-
nity (“CEO™) mecaas the official of the
community who is charged with the author-
ity to implément and administer laws, ordi-
nances and regulations for that community.

“Cocstal high hazerd crea” means the
area subject to high velocity waters, includ-
ing but not limited to hurricane wave wash
or tsunzamis, The area is dasmmt.u. on a
FIRM as Zone V1-3Q.

“Community' means any State or area or
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pohbical aubdivision thereof, or any Iadian
teibe or authorized tribal onwanization, or
Alasia Native villave or authorized native
rm;.‘.mn!.mn. which has authority to adopt
ard enfovice flood plain manigement regula-
ticns fur thee areas wilthin its jurisdielion.
“Cunients covergge” is Lhe insurance on

* personusl property within an enclosed strue-

ture, incliding the cost of debris removal,
und the reasonable cost of removal of
contents to minimize damage. Personal prop-
erty may bhe household goods usual or
incidantal to residential occupancy, or mer-
chandise, furniture, fixtures, machinery,
equipment and supplies usual to otner than
residential cecupancies.,

“Criteria” mears the comprehensive cri-
teria for land management and use for
fioud-prone areas developed under 42 U.S.C.
4102 lor the purposes set forth in Part 60 of
this subchapter.

“Cureilinear Line” means the border on
either a FHEM or FIRM that delinaates the
special flood, mudslide (i.e., mudflow} and/
or [lood-related erosion hazard areas and
coensists of a curved or contour line that
follows the topoyraphy,

“Deduclibie’” means the fixed amount or
percentage of any loss covered by insurance
which is borne by the insured prior to the
insurer’s lability.

“Development” means any manmade
ckange to improved or unimproved real cs-
tate, including bt not limited to buildings
or other structures, mining, dredying, filling,
grading, paving, cxcavation or drilling opera-
1108,

“Director” means the Dicector of the
Federai Emergency Manigement Agency.

Eligible community” or *“purticipating
commuzity " means a community for whieh
thie Administrator has authorized the sale of
flood insurance under the National Flood
Insurance Program.

"“mergercy Flood !murance Program*™
or ‘“‘emergency program™ means the Program

‘2s implemented on an emergency basis in .

accordzance with section 1335 of the Act. It
is intendad as a program to provide a first
layer amount of insurance on all insurable
structures before the effective date of the
initiai FIRM.

“Erosion”™ means the process of the grad-
ual wearing away of land masses. This peril is
not per se covered under the Program,

Exception™ means a waiver from the
positions of Part 60 of this subchapter
directed to a community which relieves it
from the requirements of a rule, regulation,
order or other determinalion made or issued
pursuant Lo the Act.

“Existing eonstructinn™ means for the
purpones of deteimining rates, structures for
which the *“start of coustruction" com-
menced before the elfective daie of the
FITM or before January 1, 1975, for FIRMs
effective before that date. “Existing con-
struction” may also be referred to as “exist-
ing structures.”

“Existing mobile home park or mobile
home subdivision,” means a parcel (or con-
tiguous parcels) of land divided into twe or
raore muoubile home lots for rent or sale for
which the construction of facilities for ser-
vicing the lot on which the mobile home is
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to he alfixed (inclnding, a2t 2 minimum, the
installation of utilities, either final site grad-
ing or the pouring of coacrete pads, and the
construction of streets) is completed beface
the effective date of [lood plain management
regulations adopted by a community.

“Expansion to an exixiing mobile home
rark or mobile home subdivision' means the
preparation of additional sites by the con-
struction of [actlities for servicing the lots on
which the mobile homes are to be affixed
(inciuding the installation of utilities, either
final site grading or pouring of concrete
pads, or the construction of streets).

“Exishing strucéiures” see ‘‘existing con-
struction.™

“Federal agency" means any department,
agency, corporation, or other entity or
instrumentality of the executive branch of
the Federal Government, and includes the
Federal National Mortgage Assoctation and
the Federai Home Loan Mortgage Corpora-
tion.

“Federal instrumentality responsible for
the supervizion, approvcl, regulation, or in-
suring of banks, sovings and loan cssocic-
tions, or similer institutiorns’ wmeans the
Board of Governors of the Federal Reserve
System, the Federal Devosit Insurance Cor-
poration, the Comptroller of the Currency,
the Federal Home Loan Bank Board, the
Federal Savings and Loan Insurance Corpo-
ration, and the National Credit Union Ad-
ministration. -

“Financial assistance’” means any form of

loanr, grant, guaranty, insurance, payment,.

rebate, subsidy, disaster assistance loan or
" grant, or any other form of direct or indirect
Federal assistance; other than ceneral or
special revenue sharing or formula grants
made to States,

“Financial cssistonce for acquisition or
construction purposes’’ means any form of
financial assistance which is intended in
whole or in part for the acquisition, con-
struction, reconstruction, repair, or improve-
ment of any publicly or privately owned
building or mobile home, and for any
machinery, equipment, fixtures, and furnish-
ings contained or to be contained thereim,
and shall include tha purchase or subsidiza-
tion of mortgages or mortzage loans but
shall exclude assistance pursuant to the Dis-
aster Relief Act of 1974 cther than assist-
ance under such Act in connaction with a
finod. It includes only financial ‘assistance
insurable under the Standard Flood Insur-
ance Policy,

“First-layer covergge™ is the maximum
amount of structural and contents insurance
coverage available under the Emergency Pro-
gram.

“Flood" or “Flooding™ means:

(a) A general and tzmporary condition of
partial oz complete inundation of normally
dry land areas from:

(1) The overflow of inland or Hdal
waters. .

(2) The unusual and rapid accumulation
or runoff cf surface waters from any source.

(3) Mudslides (i.e., mudilows} which are
proximately cauzed or precipitated by ac
cumulations of water on or under the

. ground.

(b) The collapse or sulsidence of land
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alony the shore of a lake or other budy of
water 23 a result of erosion or undermining
caused hy waves or currents of water exceed-
ing anticipated cyclical levels or suddenly
caused by an unusually high watec level ina
natural body of water, accompanied hy a
severe storm, or hy an unanticipated force of
nature, such as flash floud or an abnormal
tidal surze, or by some similarly unusual and
unforezeeable event which resulty in flooding
as deiined in (a)(1) of this section.

“Flond elevation determinction' meansa
determination by the Administrator of the
water surface elevations of the base flood,
that is, the flood level that has a one percent
ar greater chance of occurrence in any given
year,

“Flood elevation study' means an exami-
nation, evaluation and determination of
flood hazards and, if appropriate, corre-
sponding water surface elevations, or an
examunation, evaluation and determination
of muusiide (i.e,, mudflow) and/or flood-

“related erosion hazards.

“Flood Hazard Boundary Map™ (FHBM)
means an official map of a community,
issued by the Administrator, where the
boundaries of the flood, mudslide (i.e.,
mudflow) -related erosion areas having
special hazards have been designated as Zone
A M, and/or E.

" “Flood insurance' means the insurance

coverage provided under the Program.

“Flood Insurance Rate Map® (FIRM)
‘means an official map of a community, on
which the Administrator has delineated both
the special hazard areas and the risk premium
zones applicable to the community.

“Fiood Irsurance Study™ see “Flood
elevation study.”

“Floed plin” or “flood-prone area"
means any land area suscentible to being
inundated by water from aay source (see
definition of “flooding”).

“Flood plgin manacgement”™ means the
operation of an overall program of corrective
and preveative measures for reducing flood
damage, including but not limitad to emer-
gency preparecness plans, flood control
works and flood plain management regula-
tions.

“Flood plain mancgement regulations”
means zoning ordinances, subdivision regula-
tions, building codes, health regulations,
special purpose ordinances {such as a flood
plain oréinance, gradirg ordinance and ero-
sion control ordinance) and other applica-
tions of police power. The term describes
such state or local regulations, in any com-
bination thereof, which provide standards
for the purpose of flood damage prevention
and reduction,

“Flood protection system” means those
physical structural works for which funds
have been authorized, appropriated, and
expended and which have been conswructed
specifically to modify flooding in order to
reduce the extent of the area within a
community subject to a “spacial flood
hazard” and the extent of the depths of
associated Rooding. Such a system typicatly
includes hurricane tidal barriers, dams, res-
ervoirs, levees or dikes. These specialized
flood modifying works are those constructed

2

in conformance with =ound
standards, B .

“Flogd proofing” means any eombhina-
tion of structural angd non-structural addi-
tions, changes, or adjustments io siructures
which reduce or eliminate flood damage to
real estate or improved real property, water
and sanitary facilities, structures and their
contents,

“Flood-relgred erosion” means the col-
lapse or subsidence of land alony the shore
of a lake or other body of water as a resuit
of undermining caused by waves or currents
of water exceeding anticipated cyclical levels
or suddenly caused by an unusually high
water level in 2 natural body of water,
accompanied by a severe storm, or by an
unanticipated force of nature, such as a flash
flood or an abnormal tidal surge, or by some
similarly unusual and unforeseeable event
which results in flooding.

Flood-related erosion area™ or flood-re-
loted erosion prone crea’ means a land area
adjoining the shore of a lake or other body
of water, which due to the compasition of
the shoreline or bank and high water levels or
wind-driven currents, is likely to suffer
flood-related ercsion damage.

“Flood-related erosion area mancgement"
means the operation of an overail program
of corrective and preventive maeasures for
reducing flood-related erosion damage, in-
cluding but not limited to emergency pre-
paredness plans, flood-related ercsion con-
trol works, and flcod plain management
regulations,

“Floodway''—see ‘“regulatory floodway.”

“Floodway encroschment lires' mean
the lines marking the limits of floodways on
Federal, State and leocal flood plain maps,

“Freeboard” means a factor of safety
usually expressed in feet above a flood level
for purposes of flood plain management.
“Freeboard' tends to compensate for the
many unknown factors that could con-
teibute to flood heights greater than the
height calculated for a selected size flood
and floodway conditions, such as wave
action, bridge openings, and the hydrological
eifect of urbanization of the watershed.

“General Counsel”™ means the Genoral
counsel of the Federal Emergency Manage-
ment Agency.

“Habitable Floor™ means any floor usa-
ble for living purposes, which includes
working, sleeping, eating, cooking or recrea-
tion, or 4 combination thereof. A floor used
only for storage purpcses is not a “Habitable
Floor.”

“Independent scientific body™ means a
non-federal technical or scientific organiza-
tion involved in the study of land use
planning, flood plain management, hydrol-
ogy, geology, geroTrapay, or any other re-
lated field of study oncerned with flooding.

‘“Insurgnce adjustment organization™
means any crganization or person engaged in
the business of adjusting lcss claims arising

sRUinerring

under the Standard Flood Insurance Policy.’

“Insurance company " or “insurer” means
any person or organization authorized to
engage in the insurance business under the
laws of any State.

“Margrove stend” means an assemblage
of mangrove trees which are mcestly low
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irees noted for a cupicus davelopment of
interlazinz adventilious roots sbove the
around and which contain one or more of
the fcllawing  species: Bluek  mangrove
(Avicennis Nitida),  red mangrove {Rai-
zophura Mangle); white mangrovas (Lan-
wuneulazia  Racemosa); and  buttonwood
{Conocarpus Erecta).

Mez"” me2ans the Fiood Hazard Doundary
Man (FH3M) oz the Flood Insurance Rate
map (FIRM) for a commuaity issued by the
Fedaral Insurance Administration.

“Af2an 82z l:vel” means the average
Leiiht of the sea for all stages of the tide.

*\obile :ome” means a structure, trans-
portable in one or more sections, which is
tuilt on a permuanent chassis and cesigned to
be used with or without a permanent foun-
dation when connected to the required
utilicies, It does not include recreational
vehicles or travel trailers. Tha term includes,
but it is not limited to, the definition of
“mobile home as cet forth in regulations
govemning the Mobils Heome Safety and
Construction Standards Program {24 CFR
3232.7(a)).

“Mobile hoine perk or mobile kome sub-
division"—z2e “existing mobile ome pork or
mobile home subdividon™ or ''new mobile
home park or mobile home subdivision.”

“Mudslide® (i.e., mudilow) describes a
condition where there is a river, flow or
inundation of liquid mud down a hillside
usually as a result of a dual condition of loss
of brush cover, and the subsequent accumu-
lation of wa‘er on or under the ground
preceded by a period of unusually heavy or
susteined rain., A mudslide (i.e., mudiiow)
may occur as a distinct phenomenon while a
landdide i3 in progress, and will be recog-
nized a3 such by the Administrater only if
the mudflow, and not the landslide, is the
proximate cause of damage that occurs,

“YMudslide (ie., mudflow) prone agrec”
means an area with land surfaces and slopes
of uncensolidated material where the his-
tery, geology and climate indicate a poten-
tial for mudflow,

“Mudslide {i.2., mudflow) arec mancze-
ment” means the operation of an overall
program of corrective and preventive meas-
ures for reducing mudslide (i.e., mudflow)
damage, including but not limited to emer-
gency preparedness plans, rudslide control
works, and flood plain management regula-
tions.

“Netional Flood Insurers Association” is
the industry flood insurance poc! authorized
by thke Director in accordance with sections
1321 zand 1332 of the Act {ree “ Agreement”
and “Association”)} (42 U.S.C. 4031-4052).
The Association headquarters are currently
located a2t 1755 South Jefferson Davis High-
way, Suite 1102, Arlington, Virginia 22202
(703)920-8830,

“New construction” means, for the pur-
pose of detemining insurance rates, siruc-
tures for which the “start of consrruction™
commenced on or ofier the effactive date of
sn initial ¥IRM or after Decamber 31, 1973,
whichever is later. For flood plain manage-
ment purposes, “rew econstruction’ means
structuras for which the "<tart of construe-
tion" commenced on or afrer the effective
date of a floed plain management regulation
adopted by a community.

“New mobile home park or mobiie koine
subuivizion™ means a parcel {or cnnliguous
prrcels) of land divided into two or more
mobile home lots for rent ar sale for ~vhich
the construction ol facilitivs for servicing the
lot nn which the motile home i3 to be
affixed {including at a minimum, the instal-
lation of utilities, eithar final sile gradiny or
the pouring of concrete pads, 2nd the
comstruction of stre2ts) is comoleted on or
after the effective date of flood plain man-
apement regulations adopted by a com-
munity.

‘“109-year flood" e “dase flood.”

“Pareicioating community,” aiso known
as 2n “elizidle communrity,” meuans a1 com-
munitv in which the Adminisivator has
authorizzd the sole of flood insurance.

“Pzron” includes any individual or group
of individuals, eorporation, parirership, as-
sociation, or any other entity, including
State and local governments and agencies,

“Policy” means the Standard Flood Insur-
ance Poiicy.

“Premizm” mezns the total premium
payable by the insured for the coverage or
coverages provided under the policy. The
calculation of the premium may be based
upon either charreable raies orrisk premium
rates, or a combination of both.

“Principelly abouve ground’ meaans that at
least 51 percent of the actual cash value of
the structure, lessland value, is above ground.

“Progrem™ means the National Flood
Insurance Program authorized by 42 U.S.C.
4001-4128.

“Project cost” means the total financial
cost of a flood protection system (including
design, laad acquisition, constiruction, lees,
overhead, and profits), unless the Federal
Insurance Administrator determines a given
‘cost’’ not to he a part of such project cost.

“Regular Progrem’ means the Prognam
authorized by the Aet under which riak
premium rates are required for the [irst half
of available coverage (nlso known as “ficst
layer” coverage) for all pew construction
and substantial improvements started on or

" alter the eifestive daie of the FIRM, or aiter

December 31, 1974, for FIRM'a efiective on
or before that date. All buildings, the con-
struction of which started before the effec-
tive date of the FIRM, or before January 1,
1975, for FIRMs effective befcre thst date,
are eligible for first layer coverage at either
subsidized rates or risk premium rates,
whichever are lower. Regardiess of date of
corstuction, risk premium rates are always
required for tha sccond layer coveraze and
such coverage i3 ofierad only after the Ad-
minisirator has completed 2 risk study for
the community.

“Regulatory floodway® means tha chan-
nel of a river or other watercourse and the
adiacent land arens that must be reserved in
crder to discharge the base flood without
cumulatively increasing the water surface
clevation more than a dasignated height.

“Risk prenium rates' mean those rates
established by the Administrater pursuant to
individua! community studies and investiga-
tions which are undertaken to provide flogd
insurance in accoriance with Section 1307
of the Act and the accepted actviaial prin-
ciples. “Risk premium rates” include prowi-
sions for operating costs and allowances,
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‘Niverine” meuns relating to, formed by,
or resambling e river (including tributaries),
stream, bronk, cte,

“Sard dun2s" mean naturally occurring
accumulations of sand in rid;jes or mounds
landward of the heach,

Second layer coversze" means an addi-
tional limit of coverage enual to the amounts
made available urder the Emergency Pro-
eram, and made available under the Regular
Prozram only whare authorized by tae Ad-
ministrator.

“Servicing company® means 8 corpore-
tion, partnership, association, or any other
organized entily which aubcontracts with
the National Flood Insurers Asscciation to
service insurance policies under the National
Flood Insurance Program for a particular
area.

“Sheet flow area'—see “crea of shallow
flooding.”

‘“Specicl Hezerd Area' rmezns an area
having special flood, mudslide (ie., mud-
flow) andfor flond-related ercsion hazards,
and shown on a FH3M cr FIRM as Zone, A,
A0, A1-99, VO, V1-30, Mor E.

“‘Standard Flood Irsuronce Policy”
means the flood irsurance policy issued by
the National Flood Insurers Association pur-
suant to Federal statutes and regulations.

“Start of construction” means the first
placement of permanent construction of a
structure (other than a mobile home) on a
site, such as the pouring of slabs or footing
or any work beyond the stage of excavation.
Permanent construction does not include
land preparation, such ea clesring, grading, -
end filling; nor does it include the installa-
tion of streets and jor walkwayi; nor does it
includs excavation for a baswemsnt, lcot-
ings, piers or foundsations or the erection of
temporary forms; nor does it include the
installation on the property of accessory
buildings, such cs garages or sheds not
occupied as dwelling unitz or not as part of
the main structure. For a structure (other
than 2 mobile home) without a basement or
poured footings, the “start of construction” -
includes the first permanent framing or
essembly of the structure or any part thereof
on its piling or foundation, For mobile
homes not within a mobile home park or
mobile home subdivision, *start of construc-

_tion™ means the aifixing of the mobile home

to its permanent site. For mobile homes
within mobile home parks or mohile home
subdivisions, "start of construction” is the
date on which the construction of facilities.
for servicing the site on which the mobile
tome is to be affixed (including, =2t a
minimum, the construction of streets, either
final site grading or the pouring of concrete
pads, and installation of utilitias) is com-
pleted,

*Stcte' means any State, the District of
Columbia, the territories and possessions of
the United States, the Commonwealth of
Puerto Rico, and the Trust Territory of the
Pacific Islands.

‘‘Stale coordinating cgency”™ means the
apency of the state government, or other
office designated by the Governor of the
state or by state stutute at the request of the
Administrator to assist in the implementa-
tion of the National Flood Insurance Pro-
gram in that state,
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“Storm caller' means a spac? below wads
used tu accommuedate occugants of tie
structure snd emerzency sucplizs as a meuas
of temporary shelter apainst seveze tonado
or sim:ilar wind storm activity.

Siruciure™ means, for tlood plaia man-
agement purposes, a walled and roufed
building, including a gas or liquid storags
tank, that Is orincivuly above rouad, as
well 2 a mokile home. “Swuruciurs” (or
insurance coverage purposes, means a wallad
and rcofed Luilding, ochar han a gas or
liguid stosuge tack, that is principally above
ground and affixed to a permaneat sita, as
well a1 a mobile home on foundation. For the
latzar purpcss, the tanm incluces a hulding
while in tie course of conitruction, aitera-
tion or remair, but does rot inciude building
raatarials or supolizs intanded for usa in such
construction, alteration or rapaiz, unless
such materialy or sypplies are within an
enclosed building on the promises.

“Sudsidized rzzze™ mean the rates astab-
lished by the Adminisrator involving in the
aggregate a subsidization hy the Faderal
Government. .

“Substantial improvement” means any
repair, reconstzuction, or improvemant of a
structure, the cost of which 2quals or exce2ds
50 percent of ths market value of tha
structure either, (a) before tiie improvement
or raoair is startad, or (b) if the stxucture has
been damagad, and is being restored, before
the damage occurred. For the purposes of
this dafinition “substantial imgrovement” is
considersd to occur whan the first alieration
of any wali, ceiling, floor, or other stzuctural

© pars of the building commeaces, whether or

not that alteration "aifects the extarnal
dimensions of the structure. The term coes
not, however, include 2ither (1) any project
*for improvernent of a structure to comply
with existing state or local heaith, sanitary,
or safety code specifications which are solely
nacessary to assurs safe-liviay conditions or
(2) =ny slteration of astructure listed on the
National Reglatar of Historic Places or a
State Inventory of Historic Haces,
“Varicrnice” means a grant of reliaf by a
community from the terms of a flood plain
management ragulation. -
“Water surfsce elevation” means the
projected heights in relation to Mean Sea
Level reached by floods of various magni-
tudas snd frequencies in the flood plains of
coastal or reverine areas,

(National Flood Insumance Act of 1963
(Titls XITT of the Houiing and Urkan Devel-
opmant Act of 1988), efiective Jatuasy 23,
1969 (33 FR 17804, November 23, 1963),
as amenced (42 U.S.C. 4001-4128); and
Secretary’s delegation of authority to Federal
Insurance Administrator, 34 FR 2580, Feob-
ruary 27, 19569, as amended (39 FR 2787,
January 24, 1974))

[41 FR 46958, Oct. 25, 1976, as amended
at 43 FR 7140, Feh. 17, 1978. Redesignated
at 44 FR 31177, May 31,1979]

§59.2 Deacription of program.

{a) The National Flood Insurance Actof
1968 was eracted by Title XEI! of the
Housing and Urban Development Act of
1968 (Puh, L. 90-448, August 1, 1968) to
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provida praviously unavailable flood iniur-
anc2 piot2ciion to property oswners in flood-
prone arzis. Mudslide {ay definad in §59.1)
grotection waa addad to the Program by the
Hauzinz and Ucban deveiopment Act of
1939 {Fub. L. 91-152, Cecemer 24, 1959).
Flood-relatad erosion (a3 delined in §53.1}
protection was added to he Program by the
Flood Disuster Protaction 4ctof 1973 {(Pubd.
L. 53-234, Dacember 31, 1973). The Floud
Disaster Pmtaction Act of 1973 requires the
purcthzse of flood insurance on and after
tlareh 2, 1974, as a conditon of receiving
zny form of Feceral or {ecderally-related

- fiaaneial assistanee far acquisition or con-

swuctica purnoses witl respest to insurable
ouiidings aad mobile homes within an identi-
tied special flood, mudslide (i.e., muddow),
or floodrelited erosion fazard nrea that is
locatad within any comraunity perticipating
in tha Program. The Act alio requirvs that
on and aller July 1, 1973, or one year after
a community has been formually notified by
th: Adminisizaior of its identification as a
comraunity conizining one or more special
flood, mudsiide (i.e., mudilow), or ficod-
related erosion hazard arcas, no such Federal
financial assiztance, shall ke providad wathin
such an area unieas the coramunity in which
the area i; locaied is then participating in the
Program, subjacet to certain exceptions, See
F1A published Guidelinues at §59.4(<).

(b) To qualify for the sale of faderally-
subsidized flood insurance a community
must adont and submit to he Administrator
as part of its znplication, flood plain man-
agement regulations, satisfying at a mini-
mum the criteria set forth at Part 60 of this
subchapter, desijned to recduce or avoid
future flood, mudslide (i.e., mudfiow) or
flcodreiated erosion damages, These regula-
tions must inclucde efiactive enforcement
provisions,

{c) Minimum requirements for acdequate

"food plain managemsn?t regulations ere set

forth in §80.3 for floodprone areas, in
§60.4 for mudslide (i.e., mudilow) areas and
in §60.5 for flood-related erosion areas,
Those applicable rzquirements and standarcs
are based on the amount of technical infor-
mation available to the cornmunity.

(National Flond Insurznce Act of 1958
(Ticle XII of the Housing and Urban De-
velopmant Azt of 1958), effective January
28, 1359 (33 FR 17304, November 28,
1938), as amended (42 U.S.C. 4001-4123);
znd Secretary’s dalegation of authority to
Feiaral Insurance Administzator, 34 FR
2330, Fabruary 27, 19839, o3 amernded (39
FR 2737, Januacy 24,1974))

(41 F2 46983, Oct. 25, 15375, as amenced at
43 FR 710, Feb. 17, 1973. Redesignaied at
44 FR 31177, May 31, 1979]

§59.3 Emergency protram.

The 1968 Act required a risk study to be
undertalen for each community before it
could become eligihle for the sale of flood
insuranca, Siace this requirement resulted in
a delay in providing insurince, the Congress,
in saction 403 of the Howinz and Urban
Develnpmant Act of 1069 (Pub. L. 91-152,
Decemter 24, 1959), established an Einer-
gency Flood Insurance Program as a new
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Suection 1336 of the National Flued lasur-
aace Act (2 U.S.C, 4056) to permit the
wariy sale of insurance in fiocd-prone com-
munitias. The emergency proyram, which
under cxisting law extends to September 30,
1078, does not affect the requirement that a
cermrunity must adopt adequata fiood plain
manazement regulaticns purmuant to Part 60
of taissubchupter but permiis izsurancs to be
sold before astudy is conducted to datermine
risk premium rates for the community. The
pro:mam still requires upon the effective date
of a FIR)M the charging of risk premium
rates for all new construction and substantial
improvements and or higher limits of cover-
age for existing structures,

(National Flood Insurance Act of 1988
(Title XIII of the Housing and Urban Devel-
opment Act of 1968), effactive January 28,
1963 (33 FR 17804, Navember 25, 1953),
as amended (42 U.S5.C. 4001-4128): end
Secietary’s delevation of authority to Fed-
eral Insurance Administrator, 3¢ FR 2580,
February 27, 1969, as amended (39 FR
2787, January 24, 1974))

[43 FR 7140, Feb. 17, 1978. Redesignated
at 44 FR 31177, May 31, 1979]

§5%.4 References.

(n) The following are statutory refer-
enczs for the National Flood Insurance
Proaram, under which these regulations are
issued:

(1) Nationa! Flood Insurance Act of
1468 (Title XIII of thae Housing and Urkan
Development Act of 19§8), Pub. L. 90-448,
approved August 1, 1963, 42 U.S.C. 4001 et
seq.

{2) Housing and Urban Developmens Act
of 1969 (Pub. L. 91-152, approved Decem-
ber 24, 1969).

(3) Flood Disaster Protection Act of
1972 (87 Stat. 980), Pub. L. 93-234, ap-
proved December 31, 1973. :

(4) Section 816 of the Housing and
Community Development Act of 1974 (87
Stat. 9735), Pub. L. 93-383, approved August
22,1974,

(5) Pub. L. 5-128 (effective October 12,
1977

(6) The above statutes are included in 42
U.S.C. 4001 et seq.

{(b) The following are references relevant
to the National Flood Insurance Program:

(1) Executive Crder 11988 (Flood-plain
Management, dated May 24, 1977 (42 FR
26951, May 25, 18773).

(2) The Flood Control Act of 1550 (Pub.
L. 86-843).

(3} Title H, seciion 314 of Title III and
section 406 of Title IV of the Disaster Relief

- Act of 1974 (Pub. L. 93-238).

(4) Ccastal Zone Management Act (Pub.
L. 92-583), as amerded Pub, .. 94-370.

(5) Water Resources Planning Act (Pub.
L. 89-90), 2s amended Pub L. 94-112 (Octo-
ber 16,1975),

(G} Title 1, National
Policy Act (Pub. L. 91-190).

{(7) Land and ‘Vater Conservation Fund
Act (Pub. L. B89-578), and subsequent
amendments thereto.

Environmental
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38) “Fater Resources Council, Prinvinals
and Saancuds for Planning, Water and Re-
tatad Land Rosonrees (38 FR 24773-2 1669,
Leptember 10,2973

{9) Zuncutive Trder 11593 (Protection
and Eunxiacement of the Cuitural Environ-
ment), dated May 13, 1871 (26 TR 8921,
May 15, 1971).

{10) 89:a Con1., 2nd Session, H.D. 465,

{11) Regquired !land use ciemant for com-
pmhiensive punning assistance under section
701 of the ilousing Act of 1354, as amended
by the Housing and Community Daevelop-
ment Act of 1974 (24 CFR §609.72).

{12) Executive Order 11990 (Protection
of Voetlwnds, cated May 24, 1677 (42 FR
25951, May 25,1977)).

{12) Water Resources Council {Guidance
for Floodgplain Management) (42 FR 52590,
Seprember 30,1977).

{14) UniUizd Nutioral Program for
Floodplain Manazement of trie United States
Water Eagources Council, Juty 1975,

{c) The following reference guidelines
represent the views of the Federal Insarance
Administration with respect to the manda-
tory purchase of ficod insurance under
s2ction102 oi the Flood Disaster Protection
Act of 1973: Mendatory Purchase of Flcod
Insurance Guidelines (39 FR 26186-26193,
July 17, 1974; 40 FR 18710, Apil 14,
1975; 40 FR 54277-54278, November 21,
1975; and 41 FR 2126, January 16, 1976).

(National Flood Insurance Act of 1968
(Title XII of the Housing and Urhan De-
velopment Act of 1968), effective January
28, -1969 (23 FR 17304, November 28,
1368), as amended {42 U.S.C. 4001-4128);
end Secretary's delegation of euthority to
Fedarsl Insurance Administrator, 3¢ FR
2530, February 27, 1963, as amenced {39
FR 2787, January 24, 1974))

{41 FR 46968, Oct. 26, 1976, as amended at
A3 FR 7140, Feb, 17, 1978, Redesignated at
44 FR 31177, May 21, 19798]

Subpart B—Zligibility Raquirements

§59.21 Purpose of subpart.

This subpert lists actions that must be
taken by a community to become eligible
and to remain elizible for the Program.

£59.22 Prerequisites for the sale of food
insurance,

(a) To qualify for flood insurance avail-
ehility a community shall apply for the

entire area within its jurisdiction, anr shail
submit:

{1) Copies of lisiative and executive
actions indicating a local need {or flood
insurance aad uzn explicit cdesire to partic-
ipate in the National Flood Insurance Pro-
gram;

(2) Citations to Stat2 and local statutes
and ordiaances authoriziag actions regulat-
ing lund use and copies of tiw local laws and
regulations cited;

{3) A copy of the flood plain manage-
ment regulations the community has adopted
to meet the requirements of §§60.3, 60.4
and/or §60.5 of this subchapter. This sub-
mission shsil ineluds copiss of any zoning,
buildinz, and subdivision regulations, health
codes, special purgese osdirances (such as a
flood plain ordinance, grading ordinance, or
flogd-relalad erosion control ordinance), and
any other corrective and preventive measures
enacied to reduce or prevent flood, mudslide
(i.e., mudilow} or {lood-related erosion dam-
age;

(4) A list of the incorporated corenuni-
ties within the applicant’s boundaries;

(5) Estimates relating to the community
as a whoele and to the flood, mudslide (i.e.,
mudflow) and flood-related erosion prone
areas concerning:

(i) Population;

(ii) Number of one to four family res-
idences;

(iii) Number of small businesses; and

(iv) Number of 2ll other structures,

(G) Address of 2 local repository, such as
a municipal building, where the Flood
Hazard Boundary Maps (FHEM's) and Flood
Insurance Rate Maps (FIRM's) will be made
available for public inspection;

{(7) A summary of any State or Federal
activitizs with respect to flood plain, mud-
slide (i.e., mudfiow) or flood-related erosion
area management within the community,
such as [ederally-funded flood control
projects and State-administered flood plain
management regulations;

{8) A commitment to recognize and duly
evaluate flood, mudslide (i.e., mudflow)
and/or flood-related erosion hazards in ail
official actions in the areas having special
flood, mudslide (i.e., mudflow)} and/or
flood-related erosion hazards and to take
such other official ection reasonably neces-
sary to carry out the objectives of the
program; and

(9) A commitmentio: |

{i} Assist the Administrator at his/her
request, in his/ner delineation of the limits
of the areas having special lood, mudslide

$53.22
{i.e., raudiiuw) or flond.related
hazuzds;

{1i) Provade such information concemin:
poesent us#s and occupancy of the flood
plain, mudslide {ie., mudilow) or food-
related erosion areas as the Administrator
may requaest;

(iit) Maintain for public inspection and
fumish upon request, for the dezermination
of applicable flood insurance rizk premium
rates within all areas Laving speeial flood
hazards identified on a2 FABM or FIRM, zny
certificates of MNocd-proofing, and informa-
tion on the vlevation (in relation to mean sea
level} of the level of tie lowest habitable
floor (includinyg basement if hubitable) of all
new or substantisily improved structures,
and include whether or not such structures
contain a basement, and if the structure has
been floodproofed, the elevation (in rela-
tion Lo mesn sea level} to which the srue-
ture wos floodproofed;

(iv) Cooperate with Federal, State, 2nd
local agencies and private firms which under-
take to study, survey, map, and identify
flood plain, mudslide (i.e., mudflow) or
flood-related erosion areas, and cooperate
with neighboring communities with respect
to the management of adjoining floed plain,
mudslide (i.e., mudilow)} and/or flood-re-
lated erosion ereas in order to prevent
aggravation of existing hazards;

(v) Upon occurrence, notity the Admin-
istretor in writing whenever the boundaries
of the community have been modified by
annexation or the community has otherwise
assumed or no longer has authority to adopt
and enforce ficod plain management regula-
tions for a particular area. In order that al!
FHBM's and FIRM's accurately represent
the community’s boundaries, include within
such notification & copy of a map of the
community suitable for reproduction,
clearly delinealing the new corpcrate limits
or nzw area for which the community has
assumed or relinquished flood plain manage-
ment regulatory authority. .

{b) An applicant shall legislatively:

{1) Appoint or designate the agency or
official wath the responsibility, authority, and
means to implement the commitments made
in paragraph (a) of his section, and

(2) Designate the official responsible to
submit an anaual report to the Administra-
tor concerning the community participation
in the Program including, but not limited to
the development and implementation of
flood plain management regulations and

(3) Utilize annual report form (OMB No.
63-R1546) as follows:

crosion
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FEDERAL INSURANCE ADMINISTRATION - ANNUAL REPORT 1976

Tidae &3—Emargency Managemant and Ajsistance

{) Communizy County tate
{) RasponuileOfficial . () Title | ()} Tetaphone
{) Address

Signaturs Date

{ ) O Plaase chack this Fox and indicote above any change sincs your tzst annusl report

1, PHYSICAL CHANGES AND RECENT FLODDING 1N YOQUR COMMUNITY

a. Bouncary Thanges. Have your community’s carporate limits or bouncaries
changed stinca your last annual report? {IF YES, PLEASE ATTACH A NEW MAP
SHOWING REVISED COMMUNITY BOUNDARIES).

b. Marursl Chances, Hove tha2re been any natural or physical channes which would
incraase or cacrease fiooding in your community? {39, subsicznce, pronounced
erosion, seismic atiects, sadimentation, ar cebris buildup)? UUF YES, PLEASE
ATTACH THE MCG3T AECENT FIA FLOOD HAZARD MAP AND INDICATE
THEZ EXTENT CF CHANGES AND THZ AREAS AFFECTED).

c. Morn-Mide Changas. Have thers besn any projects or activities which would
increess or cacraase {leading in your eommunity (e.g., dams, dikes, levees, bridges,
starm s>aers, drainage facilities, extansive fitiing)? {IF YES, PLEASE ATTACH
THE MOST RECENT FIA FLOOD HAZARD MAP AND INDICATE THE
EXTENT OF THE ACTIVITIES AND THE AREAS AFFECTED).

d. Pacent Floodinmg. Has any Hooding occurred in your community since the last
annuai raport? (iF YES, PLEASE ATTACH THE MOST RECENT FIA FLOOD
HAZARD MAP SHOWNING THE AREAS AFFECTZD, AND ON A SEPARATE
SHEET INDICATE FCR EACH FLOOD THE OCCURRENCE DATE, WATER
ELEVATION, NUMBER OF STRUZTURES DAMAGED AND ESTIMATE THE
FINANCIAL DAMAGE].

2. AMENDMENTS TO EXISTING LAWS

Heve any amandmants relating to floods or flood areas been macde to your
commudnity’s code ard/or flcod plain maragement laws since your last annual
repart? {LF YES, PLEASE ATTACH A CERTIFIED COPY OF THE ADOPTED
AMENDMENTS!.

3. COORDINATION, STATISTICS, AND €5TIMATES
a. Cocrdiration, Has your community had any problems in ¢oordinating its flood

plain managament procram ‘with adjacant communities? (IF YES, PLEASE AT-
TACH A SEPARATE SHEET EXPLAINING THE PROBLEMSI.

b, Statistict. The following data will serve es an indication of your community’s
sffectiviness in enforeing its flood picin management measures,

Number
Requested

(1.} Construction permits in the fload-prona areas

Yes{] Mol]
Yes[] Nol]
Yes[] Noi)
Yes[] Nol]
Yes[] Noll
Yes (] No (1
Number
Grented

{2)) Variances from the 100-year flood elevation requirement

(3.} Oxker variances from FIA flood glain management require-

ments

(4.} Total variances from all FIA raquirzmants {combinad total

of = {2} & {3))

(3.} Of the totat variances from all FI1A requirements, how many

were for structures on lats exceading 1/2 acre?

s )
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Part €0

a. Estimyter, (Ectimars the answers for the ioilowing using rhe best dima and =ouices v dhibia):

No.of 14
Farmuly

Paagiation Siructures

o, of Zmall rio. of All
Liusieess (nher
Strucums Structuras

Eztimates of totalsin the saeciat flood
"hazard arvas dalinaatas on the FLA
Flood tnsurance Aate hap (i.e., using

ol zanas axcepr B,C, & D)

Estimates of toralsin the

entir? community,

{¢) The documenis reqiired by paragraph
{a) of this section and evidence of the
actions rogquired by paraqrapn {b) of this
sectina shall be submitied to the Fedoral
Insurance Administrator, Federal Emargency
Management Azancy, 1725 [ Siree:, NW,
Wasiagion, DC 20472,

{d) A copy of the documents ==quired by
paragraph {a) of this section and evidence of
the actions required by paragraph (b) of this
section shail e submitted by an applicant to
the appropriate Stata and areawide clearing-
hous=s establizhed in acrordunes with Part [
of OMB Circular No. A-95 (41 FR
2052-2035, January 13, 13%76). Clearing-
house raview of the documents shalinot be a
rrerequisiie to the Adminisirator’s accepi-
ance oi a communily’s application {or the
availatility of flood insurance under the
Ersergency Prozram. However, clearing-
heusas may assist the applicant in assuting
maximum conasistency with Siate, remonal
and locel comprehensive plans and fiood
glain management programs. ‘

§53.23 Priodties for the saie of flood insur
ance under the ragular crogram.

Flood-prone, mudslide (i.e., mucflow) and
Neod-related erosion prone communities are
placed on a register of areas eligible for
ratemaking studies and then selected from
this regizter for ratemaking studies on the
tasis of the following considerations—

(a) Recommendations of State olficials;

(b) Locatien of community and urgency
of nead for flood insurance;

{¢) Popuiation of community and inten-
sity of existing or proposed development of
the flood plain, the mudslide (i.e., mudflow)
and the flooé-related erosion area;

(d) Awvzilability of information on the
community with respect to i flood, mud-
slide (i.e., mudilow) and flocr-reiated ero-
sion charactaristies and previous losses;

() Extent of State and local progress in
floo gplain, mudslide (i.e., mudilow) area
and floodrelated erosion area management,
including adontion of flood plain manage-
ment rezulations consistent with related
onygoing programs in the area.

£59.24 Suspenzion of community eligibility.

(1} A communicty elizible for the sale of
flond insurance shall be subiwet to suspen-
sion fram tie Program for feiling to submit
cnnies of adeguate flood plain management
regulations me2ting the minimum require-

OMBA No, 63-R15486

meats of paragraphs (L), (), (d) or (e) of
§60.3 or parazzaph (b) of $60.4 or §60.5,
within six months {rom the date the Admin-
istrator providas the data vpon which the
flood plain regulations for the applicabl
paragraph shall b2 based. Where there hus
not been any submission by the com:nunity,
the Administator shall notify the commu-
nity that 99 Qays remain in the six month
period in ordar to submit adzguate flood
plain management regulations. Where there
has been an inadequate submission, the
Administrator shall notify the community of
the specific defliciencies in iis submitted
flood plain management regulations and
inform the ecosamunity of the umount of
time remaining within the six month period.
If, subsequently, copies of adequate flood
plaiin management regulations are not re-
ceived by the Administrator, he shall no
later than 30 days before the expiration of
tne original six month period, provide writ-
ten notice to the communily and to the
state and assure publication in the Federal
Register under Part 64 of this subchapter, of
the community’s loss of eligibiity for the
sale of flood insurance, such suspension to
become effzctive upon the expiration of the
six month peried. Should the community
remedy the defeet and the Administrator
receive copies of adequaie flood plain man-
agement regulations within the notice
period, the suspension notice shall be re-
scinded by the Administrator. If the Admin-
istrator receives notice from the State that it
has enacted adequate flood pliin manage
ment reyulations for the community within
the notice period, the suspension notice shall
be rescinded by the Administrator. The
community’s eligibility shall remain tsrmi-
rated after suspension umtil copies of ade
qualte flood plain management regulations
have been received and approved by the
Administrator.

(b) A community eligible for the sale of
flood insurance which fails to adesquately
eniorce or repeals its flood plain manage-
ment regulations meeting the minimum re-

uirements set forth in §$£60.3, 60.4 or

650.5 shall te subject to suspension of its
Frogram eligibiiity. Under such circumstan-

- ces, the Administrator shail grant the com-

munity 30 days in whnich to show cause why
it should not besuspendad. The Administra-
tor may conduct a nearing helore commenc-
ing cuspensivze action. If a community is tobe
suspendad, the Adminisirator shadt inferm it
upon 40 days prior written notice and
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publication in the Federal Register under
Port 64 of this subchapter of itz loss of
eligibility Ior the sale of flood insirance. In
the event of impending suspension, the
Admiristrator shall issue a press release to
the local media explaining the reasons and
effects of the suspension. The community's
eligibility shall only be reinstated by the
Administrator upon his receipt of a locul
legislative or executive measure reaffirming
the community’s forrnal intent to ade-
quately enforce the flood plain management
regulations adopted in compliance with the
requirements of this Subpart, together with
evidence of action taken by the community
to abrogzate, to the maximum exient possible,
the action{s) which caused the suspansion.
In such casas, the Administrator, in order to
evaluate the community’s performance
undzr the terras of ils submission, may
either conditionally reinstate the commu-
nity's olivikility or withhold reinstatement
for a period riot to excesd one year from the
date of his receipt of the submission.

{¢) The Administrator shall promptly
notify the Association of these communities
whose eligibility has been muspendad, and
the Association shell promgily notily iss
servicing companies. Flood insurance ghall
not be sold or renewed in any suspended °
community until the Associstion is subse-
quently notilied by the Administrator of the
dete of the community’s formal reinstate-
ment, Policies sold or renewed within a
community during a period of ineligibility
are ¢eemed to be voidable by the Adminis-
trator whether or not the parties to sale or.
renzwal had actual notice of the jneligibility.

PART 60—CRITERIA FOR LAND
MANAGEMENT AND USE

Subnart A—Requirements for Flood Flain
Management Ragulations

Purpose of subpart.

Minimum compliance with flood plain
management criteria.

Flood plain management criteria for
flood-prone areas,

Filood plain management criteria for
mudslide {Le., mudflow)-prone areas,
Flood plain management criteria for
flood-related erosion-prone areas.
Variances and exceptions,
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$89,1

c.

3.7 Revisions of criteria for flood plain
managament regualations

K0).8 Dafiritions.

- f -

Subpart Y—Requirements {or Stats Flood
Plain Management Requlutions

650.11 Purnose of this subpart.

60.12 Flood plain management criteria for
State-owrned properties in special haz-
ard areas,

30.13 NMoncompliance,

Subpait C—Additionu] Considerationa in
Managing Vlood-Prone, hludslice
(i.e., VindCow)-Prone, and
Flood-itelatad Ercsion-Prcne Aress

2.21 Purpcse of this subpart,

0.22 Planning considerations for Rood-
prone areas,

0.23 Planaing considerations for mudsiide

{ie., mudilow})prone areas,

60.24 Planning considesations or flood-
relited erosion-prone areas,

0.23 Siate coordination,

0,25 Local coordination.

Authority: Sec. 7(d), 79 Stat. 670; 42
U.8.C. 3535(d); Sec. 1393, 82 Staz, 575; 42
U.S.C. 4013; Sec. 1361, 82 Stat. 587; 42
U.S.C. 4102; Raorganization Plan Na. 3 of
1978 (43 FR 41943) and Executive Order
12127, dated March 31, 1879 (44 FR
19387} and del2zation of authority to Fed-
eral Insurance Administrator (44 FR 20963),

Source;: 41 FR 46975;- Oet. 25, 1976,
ailess otherwise notad. Redesignated at 44
TiL 81177, May 31,1970,

.

Subpurt A—Pequirerments for
Flood Plain }Management
Reyulations

§80.1 Purpose of subpast.

{a) The Act provides that flood insurance
shali not be gold or remewad under the
program within & community, uniess the
community has adoptad adequate flood
plain management regulations consistent
with Federal criteria. Responsibility for es-
tablishing such criteria is. delegatad to the
Administrator.

{b) This subpart sets forih the criteria
daveloged in zecordance with tihe Act by
which the Adrinistrator will detarmine the
adequacy of a community’s flood plain
management reguiations. Tnese rejuiations
must ke legaily-eaforecable, aoglied uni-
formly throughout the community to all pri-
vately and publicly owned laad withia lleod-
prone, mudslide (i.e., mudflow) or flood-
related erosion areas, and the community
must provide that the regulations take pre-
cedence over any l2ss resaictive conflicting
local laws, ordinances or codes. Excent as
otherwise provided in $§8G.53, the acd:quacy
of such regulations shail he determined on
the basis of the standards set {orth in §69.3
for flood-prone oreas, §60.4 for mudslide
areas and §50.5 for floodreiated erosion
2reas.

{c) Mothing in this subpart shall be con-
irued as modilying or repiacing the geaeral

Tidz @d—cmrargeney Muenagement and Assistance

requiremant that all ebz:ble communities
must take into account laad, mudsiidz (i.e.,
rmudilow) and tood-r2lated ceasion Lacarnls,
tn the extent thiat thay rre kaown, in all
official actions reiating to land manuzement
and use,

(i} The criteriz set fourth in this subpart
are minimum standards for the adootion of
flecod plain management revuiations by
flocd-prone, mudslide (i.c., muddow)-prone
and flood-related erosion-prone com-
muniiies, Any wmmunity nuy extzed the
minimum crileria under this Part by adopt-
ing more comgrehensive (lood plain manage-
ment regulations utilizing the standarda such
as contained in Snupait C of this Part. In
some instances, comminily oificials may
hauve access to information or knowledge of
conditions that require, pariicularly for
human safety, higdier slandacds than the
rinimum eriteda set forth in Subpars A of
this Part. Therefore, a1y flood nlain manage-
rient regulations adopted by a Siale ora
comumunity which are more restrictive than
the criteria set fcrth in this Part are en-
courzged and shall take precedencs,

§60.2 Minimum complance with flood
plain managament criteria.

(a) A flcod-prone community applying
for flood iasurance eligibility shall meet the
standards of §G60.3(2) in order to becoms
eligible if a2 FHBM lws not been issuad ifor
the comununity at the time of appiestion.
Thereafler, the community will be given a
period of six months irom the dats the
Administrator provides tire duta set foth in
8§30.3 (b), {c), {(d), or {¢) in which to mext
the requirements of the upclicabls para-
graph. If a community has received 2 FRIM,
but has not yet applied for Program eliyi-
bility, the community shall apply for elizi-
bility directly under the standards set forth in
§60.3(b). Thereaiter, the community wiil be
given a perivd of six months irom the date
the Administrator provides the data set forth
in §60.3 (e}, (d), or (&) in which to meet the
requicements of the apalicable paragraph.

{b) A mudslide (i.e., mudilow}ryrone
community apgplying for iflood insurance
eligihility shall meet the standards of
§60.4(a) to become eligible. Thereaiter, the
community will be given a peried of six
monihs from the date the mudslide (ie.,
mudfiow) areas having stecial mudslide
hazavds are delineated in which to meet the
requrements of §60.4(b)-

(e) A flocd-related erosion-prore com-
munity applying ror tfloud insuraace eligis
biliry shall meet the stondards of £455.5{a)
to become eligibia. Therzallar, the com-
murity will he given a period of six months
from the date the flood-related erosion wrezs
havin? sp=cial erosion hazards are de'ineated
in which to meet the reguirements of
§60.5(b).

() Communitiea identified in Part 65 of
this subchapler as containing more ihan one
type of hazard (e.g., any combination of
special itood, mudslide {i.2., muétlow], and
flood-related erasion hazard aras) shall
acdopt lood plain manzygement regulations for
eaca type of hazurd corsisteat with the
requiremeants of § §59.3, 50.4 und 60.5.

{#) Local fiood plain management regula-

8

tions may b2 submittad to the Suite Coord-
nating  Azency  desimated parsuaat to
8A0.00 fur its advics aad concumence. The
subrusion to the State shall cleasly descripe
proposed enforcement procacdure.,

{f) The community official respansiole
for submitting anaual regorts to tha Admin-
isizator pussuant to %09.22(b)(2) of this
subchapter shail also suumit conies of wach
angnual report to any State Coordinating
Nrenacy,

{2) A community shall assure that its
comprehensive plan is consistent with the
good plain management objectives oi ihis

(B} The community shall adopt and en-
forze flood plain manragement regulations
based on data provided by the Adiministra-
tor. Without prior approval of the Ad:wmin-
istrator, the community shall not adopt and
enforce flood plain management requlstions
based upon modified data reflecting natural
or man-made physical changes,

(i) The community, upon its receipt of
the data set forth in paragranh (c), (d) or (e)
of §50.3 or pamagraph (b) of 360.4 or
§60.5, chall inform the appropriate State
and areawide clearingcouse established in
accordarce with Part I of OMB Circular No.
A-95 (41 FR 2052-2085, January 13, 1976),
that the community has a period of six
months in which to adopt and submit to the
Admin'strator adequate flood plain manage-
ment requlations. {The clearinghouses are
ercouraged to assist the community within
the six month period in developing such
regulations and in assuring regional coordi-
ration.) The community shall submit to the
appropriate State and areawide clearing-
house, concurrently with its submission to
the Administrator, a copy of all adopted
flocd plain management regulations in-
tended to complvy with paragraphs (c). (d)
or {¢} of §60.3 o paragraph (h) of §60.4 or
§60.5. 'Clearinghouse raview, for a period
not to exceed sixty days from the date a
community submits flood plain menagement
reguiations to the clearinghouse, shall be

_ provided prior to the Administrator’s action

on such regulations. Clearinghousa com-
ments, or a statement by the community
that no comments or recommendations have
been received from tine clearinghouse, should
be submitted by the community to the
Admiristrator. However, it may be nacessary
for th: clzazinghouse to review the commu-
nity's regulations within a shorter time
Feriod in ihe event of pending action to
suspend the community’s Proyram participa-
tion, pursuant to §59.24 of this Subchapter,
for failure to adopt zdequate flocd plain
manigeament regulations within the required
six months. The Administrator, within seven
working days of taking a major action on the
community's flood plain managament sub-
mission, shall provide a copy of his/her
disposition concerning the submission to
each clearinghouse from which a comment
was received,

£60.2 Flood plain management criteria for
flood-prone aresa.

The Administrator will pravide the data
upon which {lood plain management rela.
tions shall ke based. If the Administrator has

—
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not arovided saflicient data fo furniso a
sty for thoese rejulations in 2 p..ru mlar
cummunity, the comunueity sheil obbain,
review An" reazonak!y utilize doza available
Irom oinar Fedwral, Sate or cther sources
cenging receint of data from the Administra-
tor, However, when speciad Nood hazard area
designaiions and water surfacr elevations have
bee=n furnished by the Adminisoator, they
shall =pply. The svmbols defining such
stecial 1lood huzard designations are set
{arth m 9-44.3 of this subchauter. In all
cases ith minimum rejuirements governing
the adequacy of the flood piain manazesment
rezutations for fload-prone areas adopbed by
a particulsr commuuity depend on the
amount of technival data formerly provided
to the community by the Administrator,
Ainimum ctandards for ecommunities are as
foiloas:

{a) When the Administrator has not de-
fined the special flood hazard areas within a
community, nos not provided water surface
elevation datn, and has not provided suifi-
cisnt data to identify the iloodway or
coastal high hazord area, but the community
has indiceted the presence of such hazards
by suomitting an application to participate
in the Program, the comrmunity shall:

{1) Require permits for all proposed con-
struction or other developmeat in the com-
munity, including the placement of mobile
homes, so that it may determine whether
such coastruction or other development is
proposed within flood-prone areas;

{2) Review proposed development to es-
sure that all recessary permits have been
received from those. governmental agencies
from whick approval is required by Federal
or State law, including section 404 of the
Federal Water Pollution Control Act Ameand-
ments of 1972, 33 U.5.C. 1334:

(3) Review all permit applications to
determine whether -proposed building sites
will be reasonably safe from flcoding. If a
proposed building site is in & flood-prone
area, all new construction and substantial
improvements (inciuding the placement of
prefabricated buildings and mobile homas)
shall (i) be dasigned (or rmodified) and
adequately anchored to prevent flotation,
collapse, or lateral movement of the struc-
ture, (ii) be constructed with materials and
utility equipment resistant to flood dzmage,
and (iii) bea constructad by methods and
practices that minimize flood damage;

{4) Review subdivision proposals and

other proposed naw development o dater-
rmine whether such proposals will be reason-
ably safe from flooding. If a subdivision
proposal or other proposed new develop-
ment 5 in a flood-pronz area, any such
proposals shzll be reviewed to assure that (i)
all such proposals are consistent with tre
need to minimize flood damage within the
flood-prone area, (i) all public utiiities and
facilities, such as sewer, gas, electrical, and
water systems are located and constructed to

minimize or eliminate flood damaje, and.

(iii) adequate drainagze is provided to reduce
exposure to {lood hazards;

(5) Require within flood-prone areas new
and replacement water supply systems to be
desimned to minimize or eliminate infiltra-
tion of flood waters into the systems; and

{6) Reguire within flood-prone areas (i)

new and renlacement sanitury sewags svae
tr~ms to be desismad o minitnize or vliminate
mbliralinag of Nood wasess into the systems
ané Jdischarges Irom the syatemsinto Neod
waters end (i) onsile waste disposal systeins
to be located to avoid impurment to them
or contarsination from them during Uood-
ing.

(h) When the Administrator has  desig-
nated areas of speciai fiood hazards (A
zones) by the publication of a community's
FiiBM, but has neither produced water
surface elevation data noridentified a flood-
way or constal high hazard area, the com-
munity shail:

{1) Require permits for all proposed con- -

struction and other developments including
the placement of mobile homes, within Zone
A on tae commuaity's FARM;

{2) Require the application of the stand-
ards in paragraphs (2} (2}, (3), (4), (8) and (6)
of Lhis seclion to development within Zone
A on the community's FHBM;

{3) Require that all subdivision proposals
and other proposed new develapments
greater than 50 lots or 5 acres, whichever is
the lesser, include within such propasals base
fiood elevation data;

{4) Obtain, review, and reasonably utilize
any base ﬂood elevation data available from
a Y¥aderal, State, or other source, until such
other data has been providad by the Admin-
istrator, as criteria for requiring that (i) all
new construction and substantial improve-
ments of residential structures have the
lowest floor (including basement) elzvated
to or above the base flood level and (ii) all
new consiruction and substantial improve-
ments of nonresidential structures have the
lowest floor (including basement) clevated
or floodproofed to or above the base flood
level;

(5) For the purpose of the determination
of applicable flood insurance risk premium
rates within Zone A on a community's

- FHBM, (i) obtain the elevation (in relation
-to menn sea level) of the lowest habitable
" floor (inclu:ling basemeat) of all new or

substantially improved structures, and
whether or not such structures. contain a
basement, (ii) obtain, if the structure has
been floodproofed, the elevation (in relation
to mean sea level) to which the structure was
floodproofed, and (iii) maintain a record of
all such information with the official desig-
nated by the community under §359.22(a)
(SXii)

{€) Notify, in riverine situations, ad-
jacent communities and the State Coordinat-
ing Office prior to any alleration or reloca-
tien of a watarcourse, ang submit copies of
such notifications to the Ad-nmlsl.rator.

{7} Assure that the flood carrying capac-
ity within the altered or relocated porhon of
ary watercourse is maintained;

(8) Require that all mobule homes to be
placed within Zore A on a community's
FHEM shall be anchored to resist flotation,
collaps2, or lateral movement by providing
over-the-top and frame ties to gound
anchors., Specific reguirements shall ke that
(i) overthe-top ties be provided at each cf
the four corners of the mobile home, with
two additional ties per side al intermediate
iocations and mobile homes less than 60 feet
long reqiuiring one additional tie per side; (i)
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frame ties he prvided at each enmer of the
home with five additional tivs ‘per side at
inlermediate points and mnh:.c Liumes less
than S0 feet loag requiring four additiona)
tias per side; (iii) ali components of the
anchoring system be capable of currying a
farce of 4,500 pounds; and (iv) any addi-
tions to the mobile home be similarly an-
chored;

(2) Require that an evacuation plan indi-
cating zllernute vehicular access and escape
routes be filed with apnropriate Disaster
Preparedness Authorities for mobile hume
parks and mobile home subdivisions located
wi'hin Zone A on the community's FHBM.

. {¢) When the Administrator has provided
a notice of final base flood elevations within
Zones Al-30 on the community’s FIRM
and, if appropriate, has dasifnated AQ zones
A9) zones and unnumbered A zones on the
community’s FIRM, but has not identified a
regulatory floodway or coastal high hazard
area, the community shall:

{1} Require the standards of paragraph
{b) of this section within all A1-30 zones
unnumbered A zones and AC zones, on the
community’s FIRM;

(2) Require that all new construction
and substantial improvements of residential
structures within Zones A1-30 on the com-
munity's FIRM have the lowest floor (in--
cluding basement) elevated to or above the
base flood level, unless the community is
granted an exception by the Administrator
for the allowance of basements and/or storm
cellars in accordance with §60.6(b)(3) and
(bX4): _

(3) Require that all new construction
and substantial improvements of nonresiden-
tial structures within Zones A1-30 on the
community’s firm (i) have the lowest floor
(including basement) elevated to or ahove
the buse flood level or, {ii) together with
attendant utility and sanitary facilities, be
dosigned so that below the base flood level
the structure is watertight with walls sub-
siantmﬂy impermeable " {0 the ~passage ™ of "
watcr and “with structural-components-Hav
ing the capability of resisting hydrostatic
and hydrodynamic loads and eﬁects of
buovyancy;

(4) Provide that where ﬂoodprool'ing is
utilized for a particular structure in accord-
ance with paragraphs {cX3) znd (c}8) of
this section or {b)(3) of §60.6 either (i} a
registered proflessional engineer or architect
shall certify that the floodproofing methods
are adequate to withsiand the flood depths,
pressures, velocities, impact and uplift forces
and other factors associated with the base
food, and a record of such cectificates
indicating the specific elevation (in relation
tc mean sea level) to which such structures
are Rouodproofed shall be maintained with
the official designated by the community

uader §59.22(a)(0)iii); or, (ii} a certified
copy of a local regulation containing de-
tailed flood-proofing specifications which
satisly the watertight perfformance standards
of paragraph {c)3) of this section or (b} 3)
of §60.6 shall be submitted to the Adminis-
trator for :I]:ii“":"'"ll

(5) Require within Zones A1-30 on the
community’s FIRM for new mobile home
prks and mobile home subdivisions, for
e..pansions to existing mobile home parks
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.nd mobile home subdivisions, “and for
T .xisting mobile home puks ond mobile
ome subdivisions where ih2 enair, recen-
iwruction or improvemeni of th2 shreets,
utilities and pads equals nr exceeds 30% of
the valua of the stresta, utilities and pads
efore the repair, reconstruction or-imyrove-
ment has commenced, that (i} stands or jois
are clavazad on compacted {ill or on pilings
50 that the lowest floor of the mobile kome
will be at or atove the base flood levet, (ii}
arlzgquate surface drainage and aceess for a
iauler are provided, and (iii) in the instance
ot elevation on pilings, lots are large enough
to permit steps, piling foundationa are
acad in stable suil no more than ten feat
apart, and reinforcement is provided for
pilings moze than six feet above the ground
level!

(6) Require for all mobile homes to be
placed within Zones Al1-30 on the com-
munity's FIRM, but not into a modils home
pirrk or mobiie home subdivision that (i}
stands or lots are elevated on compacied {2l
or on pilings so that the lowest Loor of the
rmobile home will be at or above the base
flood laved, (i) adequate surface drainage
and access for a hauler are provided, and (i}
in the instanca of elevation on nilings, lots
are large enough to permit steps, piling
feundations are placed in stable soil no more
than 10 feet apart, and reinforcement is
rcrovided for piers more than six feet above
ground level;

(7) Reguire within any AQO zone con the
community’s FIRM that ali new construc-
tion and substantizl improvements of resi-

—dential structurss have the lowest floor

ncluding basement) ‘ejeviied above the
rown of the nearsst street to or above the
dapth number specified on the community's
FizmMm,

(8) Regquire within any AO zone on the
community’s FIrM that all n2w construc-
tion and substantial improvenients of non-
residential structures (i) have the lowest
floor (including basement) elevated above
the crown of the neareat street to or above
the Jdepth number specified on the FiRM, or
(ii) together with attendant utility and sani-
tary facilities be completely flood-procfed
to or above that level so that any space
below that lavel iz watertight with walls
substantially impermeable to the passage of
water and with structural components hav-
ing the capability of resisting hydrostatic
and . hydrodynamic lcads and eifects of
buoyancy; X
" (%) Require within any A59 zones on a
community’s FIRM the standards of para-
arapls (a){1) thru (2)(4¥i) and (b;{5} thm
(bJ{9) of tais section;

(10) Poquire until 2 requistory floodway
is desipnated, that no new construction,
substantial improvements, or other develop-
ment (including fill) shall be permitted
within Zones A1-30 on the community’s
FIRM, unless it iz demonsizated tiaat the
cumulative eifect of the proposed develop-
ment, when combined with al othar existing
and anticipated develoosment, will not in-
uvrease the wataer susface elevation of the hase
fiaod more than one foot at zay point
--5140in the community,

(d) Whea the Adminisirator has provided
e’
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a notice of {inad base flood =lavations within
Zoaes Al-30 on the community’s TIRM
and, it aporeyriate, has dosimated AC zones
AS9 zones and urnumbered A coass oo ti2
camrmuniiy’s FIRM, and hies provided data
from which the community shall desiznae
its regulatery floodway, the community
shall:

(1) Ms=et the requiremenis of pwagraphs
{€){1) through {2)}{(9) of this szction;

(2) Select and adopt a regulatocy flood-
way based on the principle thut the area
chosen for the reculatory floodway must be
desined to carry the waters of the base
flood, without increasing tha water surface
elesation of that flood raore than one foot
at any point;

{3) Prohikil encrecachments, including
fill, new coastruction, substantial improve-
ments, and other deveiopment within the
adopted regulatory floodway that would
result in any increase in flcod l2vels within
the community duzing the occurrencea of the
base fload discharge;

{4) Prohibit the placement of any mobile
homes, except in an existing motile home
park or mouile home subdivision, within the
adopted regulatory floodway,

(e) When the Admiaistrator has provided
a notice of firal basa flood elevations within
Zones Al-30 on the cowrmunity’s rTRM
and, if appropriate, has designated AQ
zones, A99 zones and unnumbered A Zones
on the community’s FIRM, and has identi-
fied on the community's FIRM Zoae V1-30
{cozstal high hazard area), the community
shall:

{1} Meet the requirements of paragraphs
(c){1) through {c{10) of this section;

(2) For the purpcse of tie determination
of applicable flocd insurance risk prapuium
rates within Zone V1-30 on a community's
FIRM, (1) obtain tae elevation (in relatioa to
mean sea level} of the lowest habitatie floor
{including basement) of 2!l new or subscan-
tially improved structures, and whether or
not such structures contain a baserent, (ii)
obtain, if the strusture has heen flood-
proofad, the elevation {ia ralation to mean
sea level) to which the structure was flood-
proofed, and (iii) maintain a record of all
such information with the official desinated
by the community under §59.22{(aX9Xii)

(3) Provide that ali new consiruction
within Zones V1-30 on the community’s
FIRM is located lanéword of the reach of
mean kith tide;

(4) Pravige (i) that all new construction
and substaatial improvements withini Zores
V1-30 on the communiiy’s FIRM are ecle-
vatnd on adequately anchored pilinss or
columns, and securely anciiored to such piles
or columns so that the lowrest portion ot the
struciurzl members of the lowest flcor (ex-
cluding tae pilinus or colum=s) is elevated to
or above the base flood lavel and (u) thaz a
registered proiessional engineer or architect
certily that the structurs is securciv aa
chor:d to adequately aachored piling or
coiumns in order to withstand velocity
waters and hurricane wave wesh; :

(3) Provide that il sew construction and
substantial imnprovements within  Zones
V1i-30 on the community’s FIRM have the
space below the lowest floor free of obaruc-

i0

tiens or b2 constructed with “Lreakaway
wiily” intended to coc'lapse un- STess
without juovzeaxdizizg the stouctursl sipport
of the stinciure 56 Lhat the impact va the
structure by abnormally hizh tia2s or wind-
driven water is minimized. Such teinporarily
enclosad space shall not be used for human
habitation;

{6) Prohibit the we of fill for structural
sepport of buildings within Zones V1-40ovn
the commuaity’'s FIRM;

(7) Prohibit the placement nf mobile
homes, except in exishiag raobile home parks
and mobile home subdéivisions, within Zanes
V1-30 on the community’s FIRM;

{8) Prohibit man-made alieration of sand
dunes and mangrove stands within Zones
V1-30 on the community’s FIRM which
would increase potential flood damage.

$60.4 Flood plain marazement criteria for
mudslide (i.e., mudtlow }prone n-eas,

The Admunistrator will provide the data
upon which flood plain management regula-
tions shall be based. If the Administrator has
not provided sufficient data to furnish a
basis for these regulations in a particular
community, the community shall obtain,
review, &ad reasonably utilize data available
frora- other Federal, State or other sources
panding receipt of data from the Administra-
tor. However, when special mudslide (i.e.,
mudflow) hazard area designmations have
been fumished by the Administrator, they
shall apply. The symbols defininz such
special mudslide (i.e.,, mudflow) hazard
destgnations are set forth in §64.3 of this
subchapter. In all cases, the minimum re-
quirements for mudslide (i.e., mudlow)-
prone areas adopted by a particular com-
munity depend on the amount of technical
data provided to the community by the
Administrator. Minimum standards_for com-
munities are as {ollows: .

{a) When the Administrator has not yet
identiijed any area witiin the commmunity as
an area having special mudslide (i.e., mud-
flow) hazards, but the community has indi-
cated the prasence of such hazards by
submitting an epplication to participate in
the Program, the community shatl:

(1) Require permi's for all proposed con-
struction or other development in the com-
munity so that it may determine whether
development is propcsed within mudslide
(i.e., mrudilow)proae acess;

{2) Require review of each permit appli-
cation to determine whether the propcsed
sita and improvements will be reusonable
safe from mudslides (i.e., mudflows) Fac-
tors to be considered in making such a
determination should include but not be
limited to (i) the type and quulity of soils,
(ii) any evidence of ground walter orsurface
water prolilems, (iii) the depth and quality
of any fill, (iv) the overall slope of the site,
and (v) the weight that any propcsed struc
ture will inpece on tha slope;

(3) Dequire, if a proposad site and im-
provements are in a location that may have
mudsticle (i.e., mudflow) hazards, that (i) a
site investization and further review be made
by persons qualified in reolozy and soils
ergineering, (1i) the propo:ed grading, exca-
vations, new construction, and sukstaatial
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improvements rre adenuately designed and
pontectnd arainsl mudslide (e, mudiiow)
daraazes, (iii) the proposed grading, excava-
tinas, new construciion and sulstantial im-
provaments do not ngoavate the existing
ha2rard by ereating cither onsdie or aifuite
disturtanees, and (iv) drainnge, planting,
watering, and mainienance be such as not to
endanzar slope stakulity,

{b) When Administator has delineated
Zone )M on the community’s FIRM, the
community shall:

(1) Me=zt the requirements of paragraph
(a) ol this section;and

(2) Adopt and enforce z grading ordi-
nance or regulation in accordance writh data
supplied by the Administrator <which (i)
regulales the location of foundation systers
and utiiity systems of new constructon and
substanilal improvements, (ii} roczulates the
lceation, drainage and maintenance of all
excavations, cuts and fills and plaated slopes,
{iii} provides special requirements for protec-
tive measures including but not necessarily
limited to reiaininz wallz, butiress fills,
subdraing, diverter terraces, benchings, ete.,
and (iv)} requiras engineering drawings and
specifications to be submitted for all correc-
tive measures, accompanied by supporting
soils engineering and geology reports, Guid-
ance may be obtained from the provisiors of
the 1973 adition and any sulsequent edition
of the Unilorm Building Code, sections 7001
through 7008, and 7008 through 7015. The
Uniform Building Code is published by the
International Counference of Building Of-
ficials, 50 South ILocs Robles, Pasadena,
California 91101.

360.5 Flood plain management criteria for
flood-ralated erosion-praone areas.

The Administrator will provide the data
upon which flood plain management rezula-
tions for floodrelated ercsion-prone areas
shall be based. If the Administraior has not
provided sufficient data to furnish a basis for
these regulations in a particular community,
the community shall obtain, review, and
reasonably utilize data available from other
Federal, State or other sources, pending
receipt of data from the Administrator.
However, wien special flood-related erosion
hazard area cesignations have been furnished
by the Administrator they shall apply. The
symbols defining such special flood-related
erosion hazard designulions are set forth in
§64.3 of this subchapier. In all cases the
minimum requirements governing tae ade-
quay of the tiood plain management regula-
tions for flood-related erosion-prone areas
adopted by & particular community depand
on the amount of technicul dzra provided to
the community by the Administrator, Mini-
mum standards for communities are as fol-
lows:

{a) When the Administrator has not yet
idenufied any area twithin the coinmunity as
having special flocd~elated erosion hazards,
but the commmunity has indicated the pres-
erce of such hazards by submitting an
application to purticipate in' the Program,
the commuanity shall:

t1) Require tle issuance of a permit for
ell proposed construction, or other davalop-
ment in the area of flood-related erosion

hazasd, s it 15 known Lo the comimunity;

{2) Reguire review ol paca nermit appli-
caiion tu celermine whether the pronosad
site alteradons aud improvemoenis wil be
roasonably safz from fleod-relited era:zion
and will not cause ficod-relvted erosion
hazards or otherwise ayixavale the existing
floodreiaied erosion hazard, and

{(3) If a pronosed improverent is found
to be in tke path of Dood-related vrosion or
to increase the erosion hazard, require the
improvement to Lbe relocated or adequate
protective measurss to be taken which wiil
not 2rgravate the existing erosion hazard,

(h) Vehen the Administrator has delj-
nezated Zone E on the community’s FIRM,
tae communiiy shall:

(1) Me=t the requirements of pamgraph
{a) of tais section; and

(2) Fequire a sethack for all new devel-
opment from the ocezn, lake, bay, riverfront
or other body of vater, to create a safety
bufier consistinz of a natural vegetative or
contour strip. This buffer will be designated
by the Administrator according to the flood-
related erosion hazard and ercsion rate, in
conjunction with the anticipated “‘useful
life” of structures, and cepen:ing upon the
geologic, hydrologic, topographic and ecli-
maiic cheracteristics of the community’s
land. The bufier may be used for suitahle
open space purposes, such as for agricuitural,
forestry, outdoor recreation and wildlife
habitzt arecs, and for other activities using
temporary and portable structures only,

§60.6 Variances and exceptions.

(a) The Administrator does not set forth
absolute criteria for granting variances irom
the criteria set forth in §§80.3, €0.4, and
60.5. The issuance of a variance is for flood
plzin mariagement purposes only. Insurence
prerinum rates are determinad by statute
according to actuarial rick angd v-iil not te
modified by the granting of a variance. The
community, after exarmining the applicant’s
hard:hips, shall approve or disapprove a
request, While the granting of wvariances
generally is limited to a lot size laas than
ons-half acre (as set forth in paragraph (a}(2)
of this section), deviations from tiat limita-
tion may occur. However, as the lot size
increases beyond one-half acre, the technical
justification required for issuing a variance
increases. The Administrator may review a
community’s findings justifying the granting
of variances, and if that review indicates &
pattern incoasistent with the objectives of
sound flood plain managament, the Adminis-
trator may take appropriate action under
§59.24(b) of this subchapter. Varianzes may
be issued by & community for the recon-
struction, rehabilitation or restoration of
structures fisted on the Natioral Register of
Historic Places or a State Inveniory of
Historic Places, without regard to the pro-
cedures set forth in this section, Procedures
for the granting of variances by a com-
munity ere as follows:

{1} Variances shall not be issued by a
community within any designated rezuiatory
floodway if any increase in flood levzls
durinyg the base flood discharge would result;

(2) Vanances may be issued by a com-
munity for new construction and substantial
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improvements to te erected on a2 lot of
on~-half aere or !ms in size contiguous to
and surrnunded by lots with existing strue-
turcs constructed helow the bace flood levei,
in confommance’ with the procedurss of
paragraphs (a) (1), {4), (5} and (6) of this
sactina,

(3) Variances shull only be issued by a
com:nunity upon {i) a showing of good and
sufficient cause, (ii) a determination that
failuie to grant ihe variance would result in
exceptionai hardship to the applicant, and
(iii) a delermination that the granting of 2
voriance wilf not result in increased flood
heights, acditional threats to public safety,
exiraordinary public expense, create nui-
sances, cavse fraud on or victimization of
the public, or conflict with existing local
laws or criéinances;

(4) Variances shall only be issued upona
determination that the variance is the mini-
mum necessary, considering the flood
hazard, to afiord relief;

(5) A community shall notify the appli-
cant in writing over the spgnature of a
community official that (i) the issuance of a
varianee to construct a structure below the
base iflood level will result in increased
premium rates for flood insurance up to
amounts as high as $25 for 3100 of insur-
ance coverage and (ii) such construction

low the base flood lavel increases risks to
life and property. Such notification shall he
raintained with a record of all variance
actions as required in paragraph (a)(6) of
this section; and

(6) A community shall {i) maintain e
record of all variance actions, including
justification for their issuance, and (ii} re-
port such warances ismued in its annual
report submitied to the Administrator.

(b¥X1) The requirement that each flood-
prone, mudslide (i.e., mudflow}prone, and
flood-re!sted erosion prone community must
adopt and submit adequate fcod plain
management regulations a3 a condition of
initial and continued flood insurance eligi-
bility is statutory and cannot be waived, and
such regulations shall be adopted by a
cornmunity within the time periods specified
in §§60.3, 60.4 or §50.5. However, certain
exceptions from the standards contained in
this subpart may be permitted where the
Administrator recognizes that, because of
extraocrdinary drcurmstances, local condi-
tions may render the application of certain
standards the cause for severe hardship and
pross inequity for a particular community.
Consequently, a community proposing the
adoption of flood plain management regula-
tions which vary from the standards set
forth in §§60.3, 60.4, or §60.5, shall
explaia in writing {o the Administrator the
nature and extent of and the reasons for the
evception request and shall include suffi-
cient supporting economic, environmental,
topographic, hydrologic, and other scientific
and tacnnical data, and data with respect to
the impact on public sufety and the environ-
mant.

(2) The Administzator shall prepare a
Spacial Environmental Clearance to deter
mine whather the proposal for an exception
under paragraph (b}{(1) of this section will
kave significant impact on the human en-
vironment. The dJecision whether an (i)
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~nvironmental Impact Siatement (EIS) or
i} a Finding of laapnlicability 15 reqeired
.nust be made by the Snvivonmental Cleac-
anee Officer of the initiating office wilh the
approval of the Assistant Secretary fcr Com-
munity Plaaning and Develnpmeat basad on
review by the Dicecter, Office of Environ-
menial Quality and the Genaral Couunsel
{ Assistant General Counsel for Finance and
Adminisrrative Law) in accord with H{UD
iHandbook 1390.1 (38 FR 19182, 12185),
""Departmental Policies, Resgonsibilities and
P.ocedures for Protection and Enhancement
of Envirunmental Quality" which imple
ments the National Environrmanial Palicy
Act of 1959 {Pub. L. 91-160) for FEMA
prugrams, and guidelines of tha Councii on
Favironmantal Quuity (40 CFR Part 1390).
Ninety or more days may be required for an
cenvironmental quality clearance if the pro-
posed exception will have sigrificant imvact
na the human environment thereby requir
ing an EI3. :

(3) In accordance with paragraph (h)(1}
of this section, » community may propose
flocd plain management regulations which
adopt standards for basements below the
tasa flood level. The Adminisirator may
approve the propcsal when the basements
are to be designed so that below the base
flcod level the structure is watertight (i.e.,
complataly dry without human intervention
during floeding) with walls impermeable io
the passages of water and structural compo-
nents with the capability to resist hydro-
static and hydrodynamic loads and efiects of

_buoyancy.

(4) In acenzdance with paragraph (b){1)
;. this section, 2 community may propose
fiood plain management requlations to per-
mit storm ceilars below the base flood level.
The Administrator may approve the pro-
posal for storn cellars (as defined- in
£59.1 of this subchaptar) after the commun-
ity has demonstrated an historical need for
storm cellars as a means of shelter against
recorded occurrences of severe tornado or
similar wind storm activitias in the area and
tased upon a community’s acknowledge-
ment that (i) all new storm ceilars shall be
limited to nonhabitable uses, (i} all elec-
trical, heating and other mechanical equip-
ment shall be above the base fluod level ior
all new storm cellars; and (iii) the design of
storm cellars shall assure that the integrity of
the main structure during time of {locZing is

maintained.

§60.7 Ravizions of criteria for flond plain
management regulations.

From time to time Part 60 may be revised
a3 experience iz acquired undar the Program
and new information becomes available.
Comrunities wil! be given six months from
the effective data of any new regulation to
revise their flood plain management regula-
tions to comply with any such changes.

$60.8 Dsfinitions.

™ The definitions set forth in Part 59 of this
schapter are apnlicable to this Part.
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Subpart B—R~quizements for
State Flood [Main
Lianagement Reguiations

§60.11 Purpose of this subpart,

{u) A State is considered a ‘'community™
pursuant to §69.1 of this Subechapter; and,
accordingly, the Act provides that flood
insurance shail not be sold or renewed under
the Prozram unless a cnmmunity nas
adopted adequate tlood plan managemeat
vepuiationa consistent vwith criteria estab-
lished by the Administrator.

{b) This subpart sets forth the flood plain
manaement criteria required for State-
owned properties located within special
hazard areus identified by the Administrator,
A State shall satisfy such criteria as a
condition to the purchase of a Standard
Tiood Insurance Policy for a Stateowned
struciure or its contea’s, or as a condition o0
the approval by the Administrator, pur
suant to Part 75 ol this subchapter, of iis
plan of self-insurance.

§60.12 Flood pliin munazemant criteria for
State-owned progecties in special hazard
aress.

(a) The State shall comply with the
minimum flood plain management criteria

set forth in §§60.3, 60.4, and 60.5. A State-

either shall:

(1) Comply with the flood plain manage-
ment requirements of all local communities
participaiing in the program in’ which State-
owned propertiss are locatzd; or

(2) Establish and enforce flood plain
managzement regulations which, at a mini-
murm, satisfy the crileria set forth in
§8§60.3, 60.4, and 60.5.

{(b) The procedures by which a siate
sovernment adopts and administers {lood
piain managemant regqulations sacisfyiag the
eriteria set forth in § §20.3, 60.4 2nd 62.5
may vary from the orocedures by which
local governments satisty the criteria,

{c) I any State-ownzd property is lo-
cated In a non-participating local commu-
nity, then the State shall comply with the
requirements of paragraph (a)(2) of this
section for the property.

§60.13 Noncompliance.

If a State fails to submit adequate flood
plaia management retulations applicabls to
Statepwned properties pursuant to §60.12
within six months of tha efiective date of
this regulation, or fails to adequately enforce
such ragulationa, the State shall ke subject to
suspensive action pursuant to §59.24. Where
the State fails to adeguately enforce its
flcod plain management regulations, the
Adminisirator shall conduct a hearing before
initiating such suspensive action,

Subpart C—Additional Considezations in
Managing Flood-Prone, Mudsiide
{i.e., Mudfow »Prone, and
Flood-Related Erciion-Prone Arsas

§60.21 Purpoue of tiis subpart.

The purpose of tais subpart is to en-
couraze the formation znd adoption of
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overall compmhbensive managzament plans for
fland-proae, mus'slide (i.e.. mudfluw)-proae
and fiood-celated ceosion-prone areas. While
adnction by a community of the standards
in this subpart i3 not mandatory, the com-
muaity shall comegpletely evaluate Lhese
standards,

§60.22 Planning considerations for flood-
prone areas,

{a) The [lood plain management regula-
tions adopted by a community for flood-
pron= areas shouid:

(1) Permit only that davelopment of
flood-prone areas which (i) is appropriate in
light of the probability of flood damage and
the nzed to reduce {lood loses, (ii) is an
acceptable social znd economic use of the
Jand in relation to the hazards involved, and
{ iii) does not increase the danger to human

2,

(2) Prohibit nonessential or improper in-
stallation of public utilities and publie fa-
cilities in flood-prone areaa.

(b} Unforraulating community devel-
opment goals after the occurrence of a flood
disaster, #ach community shall consider—

{1) Presarvation of the flood-prons areas
for open space purposes;

{2) Relocation of occupants away from
flocd-prone arens;

{3} Acquisition of land or land develop-
ment rights for public purboses consistent
with a policy of minimization of future
proparty losses;

(4} Acquisition
damazed sizuctures;

{¢) Informulating community develop-
ment gzoals and in adopting flood plain-
management regulations, each community
shall consider at least the following factors—

{1) Human safety;

(2) Diversion of development to areas
safe from flooding in lizht of the need to
reduce [lood damages and in light of the
need to prevent environmentally incompati-
ble flood plain use; .

(3) Full disclosure to all prospective und
interested parties (including but not limited
to purchasers and renters) that (i) certzin
structures are located within flood-prone
areas, (ii) variances have been granted for
certain structures located within flood-prone
areas, and (iii) prernium rates applied to new
structures built at elevations below the base
flood substantially increase as the elevation
decreases;

(4) Adverse effects of flood plain devel-
opment on existing davelapment;

(5) Encouragement of floodproofing to
reduce flood damage;

{6) Flcod warning and emerpency pre-

of frequently flood-

paredness plans;

(7) Provision for alternative vehicular ac-
cess and escape routes when normal routes
are hWocked or dastroyed by flooding;

(8) Estabiishment of minimum flood-
proofing and access requirements for
schools, hospitals, nursing homes, orphan-
ages, penal institutions, fire stations, police
stations, communications centers, water and
sewage pumping stations, and other public
or quasi-public faciiities already located in
the flood-prone area, to enahle them ta
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withstand fleod Jumage; and to {acilitute
emz:'qvenc;,‘ aprrations;

(3) Imnrovement of Jocal drrinace to
conirol increased Tunoff that mizat increase
the danzer of fooding to other properties;

{10) Conrdin:\tion of plana with neigh-
borinT commuaity 's flood plain management
programs;

{11) The requirernent that all new con-
siruction aznd substantial improvements in
zreas subjact to subsidence be elevated above
the bose flood level equal to expected
subsiscence for at least a ten yzar peciod;

{12) For riverine areas, requiring sub-
dividers to furmish delineations for flood-
ways before approving a subdivision;

(13) Prohihition of any alteraiion or
relocation of a watercourse, except as part
of an overall drainage basin plan. In the
event of an oversll drainage basin plan,
provide that the flood cartying capacity
within the altered or relocated portion of
the watercourse is maintained;

(14) Requirement of setbacks for new
construction within Zones V1-30 on a com-
munity's FIRM;

(15) Requirement of additonal elevation
above the base flood level for all new
construclion aand substantial improvements
within Zones A1-30 and Vi-30 on the
community’s FIRM to protect aminst such
occurrences a8 wave wesh and floating
debris, to provide an added margin of safety
amiinst floods having a moagnitude greater
tnan the base flood, or to compensa'e for
future urban development

(16) Requirement of cornsistency be-
tween state, regional and loca! comprehen-
sive plans and fiood “plain mauagement pro-
Erams;

(17) Requiremnent of pilin® or columns
rether than fill, for the elevation of struc-
tures within flood-prone areas, in order to
maintain the storage capacity of the flood
plain and to minimize the potential for
nezative impacts to sensitive ecolozical areas;

(18) Prohibition, within any loodway or
coastal high hazard area, of plants or fa-
cilitizss in which hazardous substances are
manufactured,

§50.23 Planning considerations for mud-
dide (i.e. mud3ow)/prone areas.

The planning process for communities
identified under Part 65 of this subchapter
as containing Zone M, or which indicate in
their applications for ﬂood insurance pur-
suant to §59,22 of this subchapter that they
have mudslids (1 .., mudflow) areas, should
include—

{a) The existence and extent of the
hazard;

{b) The potential effects of inappropriate
hillside development, including

{1) Loss of life and personal injuries, and

{2) Public and private property losses,
costs, liabilities, and exposures resulting
from poteatial mudslide (i.e., mudflow)
hazards;

{c) The means of avoiding the hazard
including the (1) availability of }and which is
not mudslide (i.e., mudflow-prone and the
feasibility of duvelopmg such land instead of
further encroaching upon muoudslide (ie.,
mudﬂow) areas, (2) possibility of public

. accesg standards for

arquisition of lund, easements, and develnp-
ment rizhts to assure the proper develop-
ment of hilkides, and i3} atvimability of
presurving mudslide (i.e., muilflow) nreas as
vpen soace;

{d) The means cf xdjusting to the hazard,
including the (1) establisliiment by ordinance
of site exploration, investiontion, doyim,
grading, construction, filing, compacting,
foundation, seaverayge, drainage, subdrainaze,
planting, inspection and maintenance stand-
ards and requirernents thai rrurmate proger
jJand use, and (2) provision for proper
drainage and subdrainage on puklic property
ond the location of public utilities and
service facilities such as sewear, witer, gas and
elactrical systems und sircets in a manner
desijned to minimize exposure to mudslide
(i.e., mudfilow)} hazzrds and prevent their
agyravation;

(e) Coordination of land use, sewer, and
drainzge regulations and ordinances with
fire Lrevention, flood plain, mudsiide (i.e.,
mudtlow), scil, land, and water regulation in
neizhboring communities;

(f) Planning subdivisions and other devel-
opments in such a manner as to avoid
exposure to mudslide {(i.e., mudllow)
hazards and the control of public facility
and utility extension to discourzge inappro-
priate development;

(g} Tublic facility location and desim
requirements with higher site stability and
schools, hcspitals,
nursing homes, crphanages, corractional and
other residential institutions, fire and piilice
stations, communication centers, electric
power transformers and substations, water
and sewer pumping stations and any other
public or quasi-pubiic institutions located in
the mudslide (j.e., mudflow) area to enable
them to withstand mudslide (i.e., mudflow)
darmage and to facxht.abe emergem::y opera-
tions; and

{h) Provision far emergencies, including
{1) warning, evacuaticn, abatemnnt and
access procedures in the event of mud.slide
(i.e,, mudflow), (2) enactment of public
measures and initiation of private procedures
to limit danger and damage from continued
or future mudslides (i.e,, mudflow), (3) fire
prevention procedures in the event of the
rupture of pgas or eiectrical distribrtion
systems by mudslides, {(4) provisions to
avoid contamination of water conduits or
deterioration of slope stability by the rup-
ture of such systems, (5) similar provisions
for sewers which in the event of rupture
pose both Lealth and site stabiiity hazards
and (6) provisions for zaiternative vehicular
access and escape rouies when normal routes
are blocked or d2stroyed by mudslides (i.e.,
mudflow);

(i) The means for assuring consistency
between state, areawide, and local compre-
hensive plans with the plans developed for
mudslide (i.e., mudfiow)prone areas;

(i) Deterring the nonessential installation
of public utilities and public facilities in

" mudslide (ie., mudflow)}-prone areas,

§60.24 Planning considerations for flood-
related erosion-prone areas.

The plenning process for communities
identified under Part 65 of this subchapter
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a8 ¢ontnning Zone & or which indicate in
their applications for Nood insurance cover-
age pursuant to §59.22 of this subchapt
that they huve flood-related erosiun areas
should inziude—

{2) The importance of directing future
davelopments to area3 not exposad to fload-
related erosion;

(h) The possibility of reserving flood-
related erosion-prone areas for open space
purposes;

(¢} The coordination of all planning for
the {lood-related ercsion-prone areas with
planning at the State and Regional levels,

‘and with planning at the level of neighboring

communities;

{d) Preventive action in E zones, includ-
ing setbacks, shore protection works, relo-
cating structures in the path of flood-related
erosion, and community acquisition of
flood-related erosion-prone propecties for
public parposes;

{e) Consistancy of plans for flood-related
erosion-prone areas with comprehensive
plans at the state, regional and local levels.

§60.25 State coordination.

(a) State participation in furthering the
objactives of this part should include:

{1) Encouraging and assisting communi-
tias in qualilying for participation in the
Program;

{2) Enacting where necessary, legislation
to enable counties and municipalities to
reguiate flood, mudslide (i.e., mudilow) and
flood-related erosion area davelopment;

(3) Designating an agency of the State
government to be responsible for coordinat-
ing Federal, State, and local aspects of flood
plain, mudslide (i.e., mudflow) srea and
flood-related erosion area management activ-
ities in the State;

{4) Assisting in the delineation of flood-

" related erosion areas, mudslide (i.e., mud-

flow} areas, riverine floodwayvs, and coastal
high hazard areas, and providing all relevant
technical data to the Administrator;

(5) Establishing minimum State flood
plain, mudslide (i.e., mudflow) 2ad flood-
related erosion regulatory standards consist-
ent with those established in this Part;

(6) Guiding and assisting municipal and
county public bodies and agencies in devel-
oping flood plain, mudslide (i.e., mudilow)
and flood-related erosion area management
plans and flood plain management regula-
tions;

{7) Recommending priorities for rate-
making studies among those communities of
the State which qualify for such studies;

{8) Communicating flood plain, mudslide
(i.e., mudflow) and flood-related erosion
area information to local governments and
to the general public;

{9) Participating in flood, mudslide (i.e.,
mudflow) and flood-related erosion warning
and emergeacy preparedness programs;

(10) Assisting comrmunities in dissemi-
nating information on minimum elevations
for structures permitted in flood plain areas
having special hazards, and in disseminating
other information relating to mudslide (i.e.,
mudflow) and floodrelated erosion areas
having special hazards;

(11) Advising public and private agencies
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~—{ pucticutasly those whose activitiss ur proj-
2t; might obsiruct drainage ur the flow of

Wt or sir2uns o increase siope instaility).

on the avoidance of unnecessary aggravation
of fland, mudslide (i.e., muadilow) 2nd flood-
related erosion hazards;

(12) Requirinz that proposed uses of

Nood phin, mudiide (ie., mudilow) and.

Nuod-related erosion areas conform to stand-
ards eslablished by Staie eavironmental and
water poliution control agencies to azstre

‘hat proper saiegtards are heing providad to -
peevene pollution during pentods of flooding;

(13) Providing local communities with
infarmation on the Progam, with pastizular
emphasis on iae courdination of Siat2 and
aderal requirements pertaining to the man-
agement of [lood-prone, mudshde (i.e., ud-
flow)-orone, and fiood-related srosion-prone
areas;

{14) Assuring coordination and corsist-
ency of {lood plain management and plan-
ning with comprehensive planning at tae
state, arcawide and local levels:

(15) .\mending state recording acts so
that tha following may be recorded for tha
public’s knowledge: (i) a parcel ol land
and/or a structure is located within a flood-
prone, mudslide (i.e., mud{low) and/or

flood-related erosion prone area and (ii) a -

variance has been granted for building at an
2levation helow the base Mood level, thereby
resulting in increased premzium rates for
flood insurance under the Program.

(16) Assuring coordination between its.

State Coordinating Agercy and any State

.clfice established to supervise state partici-

tion in the Coastal-Zone Management
ogram;

(17) Prondmg notificaticn ta the Ad-
ministrator in the event a participating com-
munity violates the Program’s requiremants;

(13) Assuring conrdination efforts in the
cvent a dispute over enactment and adminis-
tration of flood plain management regula-
tions arises between communities.

(b) For States whose flood plain, mud-
slide (i.e., mudfow) area and flood-related
crosion area management program substan-
tially encompass the activities described in
paragraph {a) of this Sect:on. the Adminis-
trator shall:

{1} Give special consideration to State
priority recommendations before selacting
communities for ratemaking studies from
the register described in §59.23 of this
subecheapter;

(2) Accept State approved and certified
local {lood plain management requlations as
ineeting the requirements of this Part,

$60.26 Local coordination.

(a) Local fiood plaim, mudslide (i.e,
nudflow) aad flood-related erosion area
munagement, forecasting, emergency pre-
parednezs, aad damage abatement programs
should ke coordinated with relevant Federal,
Siate, arnd regional programs;

(b) A rommunity adoptiaz flood plain
managzment regulations pursuant to these
criteria should coordinate with the zppro-
rriate Staje agency to promote publiz ac-
_s2ptance and use:of effective flood plain,

dslide, {i.e., mud{low) and flocd-relatad

sion regulations;

-1978 {43 FR 41943) and
©12127, dated

Title «d=Zmrrcency anagement and Assistance

(2) A cominunity should notify adiacrnt
communities orior to substantial commsrcin]
developments and large subdivisions to he
undertrken in areas having special flood,
mudilide (i.c., mudflow) and/or flood-res
lated erosion hazards.

PART 61—INSURANCE CCVERAGE

AND BATZS

Sec,

61.1 Pumpose of part.

61.2 Deiinitions.

61.3 Types of coverage.

6i.4 Limitations on coverage.

61.5 Special terms and conditions.

61.6 Maximum amounis of coverage avail-
abla.

61.7 Risk premium rate determinations.

61.8 Apnlicability of risk premium rates,

61.9 Establishment of chargeable rates,

61.10 Minimum premiums,

61.11 Effective date and time of coverage
uader tue Standard Flood Insurance
Folicy. '

61.12 Rates based on a flood protection
system involring Federal funds.

61.13 Standard Flood Insurance Policy.

61.14 Siandard Flood Insurance Policy In-
terpretations.

61.15 Assumption of liabilities under ali

Ou'standing Flood Insurance Policies
issued hy the National Flood Insurers
Associntion.

Appendix A—Standard Flood Insurance Pol-
icy;, Dwelling and General Property
Farms.

Authority: See. 7(d), 79 Stat. 670; 42.
U.8.C. 3533(d); sec. 1305, 82 Stat. 575 (42
U.S8.C. 4013); Reorganization Plan No. 3 of
Executive Order
March 31, 1979 (44 FR
19367) and delegation of authority to Fed-
eral [nsurance Administrator (44 FR
20963), unless otherwise noted.

Source: 43 FR 2570, Jan. 17, 1973,
unless otherwise noted. Redesignated at 44
FR 31177, May 31, 1979.

§61.1 Purmose of part. :

This Part describes the iypes of properties
eligible for flood insurance coveraje under
the Prowram, the limits of such cnveraye, and
the premium rates actually to be paid by
insureds. The specific communities eligible
for coveraye are designatad by the Adminis-
trator from time to time as applications are
approved under the emearguncy program and
as ratermaking studies of communities are
completed prior to the regular prozram.
Lists of such communities are periodically
published under Part 64 of this subchapter.

:§61.2 Definitioas.

The definitions set forth in Part 59 of this
subchapter are applicabl2 Lo this Part.

.§61.3 Types of coverage.

. Insurance coverzge under the Program is
availaple for structures and their contants.
‘Coverage for each may be purchased sepa-
rately. One policy to provide insurance for
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more than ane structure i3 not available
under the Program,

£51.4 Limitations on coverage.

{a) All lMood inturance made availahle
under the Procram is subject:

(1} Tu the Act, the Amendments there-
to, and the Regulations issued under the
Act;

{2) To the terms arnd conditions ol the
Standurd Flood Iusurance Palicy, which
shall he promulgated by the Administrator
for subsiance and form, and which is subject
to interpretation by the Administrator as to
scope of coverage pursuant to the applicable
statutes and regulations;

(S) To the specified limits of coveraye set
forth in the Application and Declarations
page of the policy; and

{4) To the maximum limits of coverage
set focth in §51.6.

(b) Insurance under the Program ir avail-
ablzs only for losa due to flood, as defined in
§59.1 of this subchapter. The policy covers
damaye from a genaral condition of flooding
tn the area which results from other than
natural! causas, such as the breaking of a
dam, but does not cover damage which
restlts from causes on the insured’s own
property or within his control oc from any
condition which causes damage, which con-
dition is substantially confined to the in-
sured’s premises or properties immediately
adjacent thereto.

(@) The policy does not cover losses fram
rain, snow, sleet, hail, or water spray that do
not result in a general condition of flooding.
It covers losses from freezipg or thawing, or

_ from the pressure or weight of ice and water,

only where they occur simultaneously with
and as a part of flood damage. It covers
losses from mudslide (i.e., mudflow) but
does not cover damage from landslides or
from earthquakes or similar earth move.
ments which are wvoleanie or tectonic in
orizin, The policy does not cover ercsion
which is not flood-related, claims resulting
from occurrences aiready in progress at the
time of the inception date of the term of the
poiicy, or losses caused by land slippage
rather than mudslide (see delmltion of mud-

- slide/mudflow in -§59.1 of this subchapter).
.Damage by seepage and sewer backup may

be covered only when directly resulting from
a flooding situation. Abnormal erosion
caused hy hizh water lavels accompanied by
violent wave actioa along a lake or other
body of water is considered a flood (sve
definition of flood-related erosion in 939 1
of thiz subchapter). However, there is no
coverage where normal, contihuous wave
action, accompanied by erosion or the grad-
ual and anticipated wearing away of the land
is the praximatz cause of property damage.

{d) The policy protects against loic to
contents only at the location described in
the application, except that contents neces-
sarily removed from the premises for preser-
vation from a flood are protected against
loss or damage from flood at the new
location, if placed in a fully enclosed huild-
ing, pro rata for a period of 45 days.

§61.5 Specixl terms and conditions.
(a) No new flood insurance or renewal of
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flood insurance poiicies shall be written for
propecties declured by a duly coastituted
S:ate or loeal zoning or other authority te
be in violation of any flood plain, mudslide
{i.e., mudrlow) or flood-relaied ercsiun area
marazement or coatrol luw, regulation, or
ord:nance.

{bj In order to reduce the administrative
cnsty of the Program, of which the Federal
Government pay¥s a major share, payment of
the rull poiieyholder premium must be made
at the $ime of application.

(¢} Because of the seasona! nature of
focding, refunds of premiums upon cancel-
lation of coverage by the insured are per-
mitted oniy if the insurer ceases to have an
ownership interest in the covered property
at the location describad im the policy.
Refunds of premiums for any other reason
are subject to the conditions set forth in
§62.5 of this subchapter.

{d) Each loss sustained by the insured is
subject to a deductible provision under
which the insured bears a portion of the joss
belore payment is made under the policy.
Tre amount of the dedusttible for each loss
occurtence is: (1) For structural losses,
$200, and (2) for contents losses, $5200.

(2) Payment for a loss under the policy
does not reduce the amount of insurance
applicable to any other loss during the
policy termn which arises out of a separate
flood occurrence, but all losses arising out of
& continucus or protracted occurrence are
deemed to have arisen out of a single
occurrence.

(I} The followifig property and contents
for residsntial structures are not insurable
under the Program:

(1) Accounts, bills, currency, deeds, evi-
dence of debt, money, secusicies, bullion,
manuscripts or other valuable papers or
records, and ¢oins or stamns;

(2} Fences, retaining walls, sewwalls, out-
dour swimminyg pools, bulkheads, wharves,
piers, bridyees, docks, other open structures
located on or partially over water; or per-
sonal property in the open;

(3) Land values, lawns, trees, shrubs or
plants, growing crops, or livestock: under-
ground structures or underground equip-
ment, and those portions of walks, drive-
ways and other paved or poured surfaces
outside the foundation walls of the struc-
ture;

vehicles inciudirg paris and equipment
{othar than motorized equipment pertaining
to the service of the premises and not
licensed for highway use), trailers on wheels,
watercraft including their furmishings and
equipment; or business property.

(g) The iollowinz property and contents
for noanresidential structures are not insur-
able under the Program:

(1) Accounts, bills, currency, deeds, evi-
dence of debt, money, securities, bullion,
manuscripts or other valuable papers or
records, and coins or stamps;

(2) Fences, retaining walls, seawalls, out-
door swimming pools, bulkheads, wharves,
piers, bridges, docks; other open structures
locatad on or partially over water; personal
property in the open;

{3) Land values, lawns, trees, shrubs or
plants, growing crops, or livestock; under-
ground structures or underground eghip-
ment, and those portions of walks, drive-

(4) Animais, birds, fish, aircraft, motor
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ways and other paved or poured surfaces
outi:de the fouadation walls of the struc-
tures; .

(1) Automobilcs includiny parts and
cquinment, any self-propelled vahicle or
machine, except motorized equipment not
licensed for use on public thorouyhfares and
operated principally on the premises of the
insured; watercraflt or aircraft.

- {h) The policy on an eligible property
may be cancelled by the insurer only for
nonpayment of premium. However, any
willful misrepresentation or concealment of
any material fact by the insured at any time
voids the entire policy as of the date the
wrongful act was committed, but does not
affect coverage prior to the date of the
wrongf{ul act.

(i) The standard flood insuranca policy is
authorized only urnder terms and conditions
established by Federal statute, the program’s
regulations, the Administrator’s interpreta-
tions and the express terms of the policy
its2lf. Accordingly, representations regarding
the extent and scope of coverage which are
not consistent with the National Flood
Insurance Act of 1968, as amended, or the
Program’s regulatiors, are void, and the duly
licensed property or casualty agent acts for
the insured and does not 2ct as agent for the
Federal Government, the Federal Emergency
Management Agency, or the servicing agent.

§61.6 Maximum amounts of coverage avail-
able.

{a) Pursuant to section 1306 of the Act,
the [ollowing are the Hmits cf coverage
available under the emergency program and
under the regular program.

Emergancy program

Regular program

First layer Second fayer Total amount

- available
Single family residential -
Except in Hawsii, Alaska, Guam, U.S. VirginIslands . . ........ 35,000 150,000 185,000
in Hawaii, Ataska, Guam, US. Virgin istands. ... ccovnvcaen.n 50,000 ! 150,000 135,000
Other residential
Except in Hawaii, Alaska, Guam, U.S, Virginislands. . .. ...... . 100,000 150,000 250,000
In Hawaii, Alaska, Guam, U.S. Virgin Islands. .. ... .. ... eeee 150,000 ¥150,000 250,000
SMall BUSINESS «cvonvtntransrnancannnsrsensnes caraseas 100,000 150,000 250,000
Churches and other preparties .. .. ... eeeeeaean [ 100,0C0 100,000 200,000
Contents
REidaNtial e e v rersssananonerencsooenrorcsnansan hemaaa 10,600 50.000 60,600
SMAN DUSIOEES = s v ccrercacstossseacssansnnenosanann - 100,500 200,000 - 300,000
Churchas, other propertias (Cerunit) . ..o oioie oo, 103,000 1C2.000 200,000

! Note.—Add to 35,000
? Note.—Add to 100,000

(b) The maximum limits of coverage
required under the Act are twice the
amounts available under First Layer Cover-
age.

%61.7 Risk premium rate determinationa.

{2) Pursuant to section 1307 of the Act, -
- the Administrator is authorized to undertake

studies and investizations to enable him/her
to esrimate the risk premium rates necessary
Lo provide flood insurance in accordance

with accepted actuarial principles, including
applicable cperating costs and allowances.
Such rates are also referted to in this
subchapter as “actuarial rates.”

{b) The Administrator is also authorized

"to prescribe by regulation the rates which

can reasonably be chorged to insureda in
crder to encourage them to purchase the
flood insurance made available under the
Program. Such rstos are refzrred to in this
subchapter ns “chargeable rates.” For areas
having special flood, mudslide (i.c., mud-
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flow), and flood-related erosion hazards,
chargeabie rates are usually lower than ac-
tuarial rates.

§61.6 Applicability of risk premium rates.

Risk premium rates are applicable to all
Noocd insurance made available for:

(a) Any structure, the construction or
substantial improvement of <which was
started after December 31, 1974 or on or
alter the effective date of the initial FIRM,
whichever is later.
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(b) Coverage which exceeds the follo
ing lirnits: :

(1) For dwelling properties in States
other; than Alaska, Hawaii, the Virgin' Is-
lands, and Guam (i} $35,000 aggregate liabil-
ity for sny praperty containing only one
unit, {ii) $§100.000 for any property contain-
ing more than one unit, and (iii) 310,000
liability per unit for any contents related to
such uait.

{2) For dwelling properties in Alaska,
Hawaii, the Virgin Llands, and Guam (i)
$50,000 aggregate liability for any property
containing only one unit, (ii) $150,000 for
property containing more than one unit, and
(iii)} 310,000 aggregate liability per unit for
any contents reiated to suen unit. .

{3) For chugches and other properties (i)
£100,000 for the siructure and ({ii} $100,000
for contents of any such unit.

(c) Any structure or the contents thereol
for which the chargeable rates prascribed by
this Part would excexd the risk premium
rates,

§61.9 Estahlizshment of chargeable rates.

{a) Pursuant to sectioa 1308 of the Act,
chargeable rates per year per 3100 of flood
insurance are established as follows for ail
areas designated by the Administrator Under
Part 64 of this subchapter for the offering of
flood insurance:

Rates for new and remewel policies

_Retepar  Rate per
= TVear per yaar per
$100 $100
Type of structure coverage  Caversoe
an on
structurs  contants
{1) Residential .......... $0.25 $0.35
{2) Al ather (including
hotels snd horels and
mateis with narmal octu~
pancy of less than 6 mo
in duration} ........0.- ; A0 .75

(b) The contents rate shall be based upon
the use of the individual premises for which
contents coverage is purchased.

§61.10 Minimum premiums.

The minimum premium required for any
policy, regardless of the amount of coverage,
is $25. The minitaum premium required for
any added coverage or increase in the
amount of coverage during the term of
existing policy is $4, regardless of !
unexpired term of the policy at the time
the change.

§61.11 Effective date and time of coverage
under the Standard Ficod Inasurance
Policy.

(a) The effective date and time of any
new or added or increase in the amount ¢f

1iood insurance coverage shall be 12:01 a.c:

~=~=f the day following the application dat-

1d the presentment of payment of prv
aium in the foliowing cases:
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(1) During the 30-day period which fol-
lows a community’s initia): eligibility for
flood inaurance under the wmergency pro-
Rram; i
(2) During the 30-duy puriod which fol-

lows a community's initial" eligibility [or

flond insurance under the regular proyram;
(3) At any time as to any application for

- additional coverage or increased limits made

in connection with a policy then in force.

(b) Where title to property is conveyed,
any new or added coverage or increase in the
amount of coverage with respect to the
property shall be effective as of the time
title to the property is transferred to the
purchaser when:

(1) The flood insurance policy is applied
for and the presectment of payment of
premium is made at or prior to the transfer
of title; or

(2) The existing flood insurance policy
on tde property was assigned to the pur-
chaser at or before the $ranafer of title to the
property. .

{c) Except as provided by (a) or (b) of
this section the effective date and time of
any new policy shall be 12:01 am. (local
time) on the 5th calendar day after the
application date and the presentment of
payment of premium; for example, a flood
insurance policy applied for with the pay-
ment of the premium on April 1 to cover
property located in a community that has
been participating in the program longer
than 30 days will become effective at 12:01
a.m. on April 6. :

(d) Adding new coverage or increasing

- the amount of coverage in force is permitted

during the term of any policy. The addi-
tional premium for any new coverage or
increase in the amount of coverage shall be
calculated pro rata in accordance with the
rates currently in force, with a minimum

 premium of $4.

(National Flood Insurance Act of 1968 (title
XIiI of the Housing and Urban Developmant
Act of 1968); effective January 23, 1989
(33 FR 17804, November 28, 1968), as
amended (42 U.S.C. 4001-4128); and Secre-
tary’s delegation of authority to Federal
Insurance Administrator {43 FR 7719, Feb-
ruary 24, 1978)) .-

{43 FR 30427, Oct. 30, 1978. Redesignated
at 44 FR 31197, May 31, 1979]

§61.12 Pates based on a flood protectioa
system invelving Federal funds.

(a) Where the Administrator determines
that 3 community has made adequate prog-
ress on the construction of a flood protec-
tion system involving federal funds which
will significantly limit the area of special
fluod hazards, the applicable risk premium
rates for any property, located within a
special flood hazard area intended to be
protected directly by such system will be
those risk premium rates which would be
applicable when the system is complete.

{b) Adequate progress in paragraph (a) of
this section means that the community has
provided information to the Administrator
sufficient to determine that substantial com-
pletion of the flood protection svstem has

been effected because:

16

(1) 100 percent of the total Mnanecial
project cost of the completed flood protec-
tion system has been autharized: .

{2} AL least B0 percent of the tatal
financial project coat of the eomploted Noad
protection system hus haen apprapriated; -

(3) At least 50 percent of the total
(inancial project cost of the completed flood
protection system has been expended;

(4) The flood protection system's physi-
cal features are under construction and 50
percent completed as measured by the actual
expenditure of the estimated construction
budget funds; and

{3) The community has not been respon-
sible for any delay in the completion of the
system,

(e¢) Each request by a community for a
determination must be submitted ia writing
to the Engineering Division, Office of Flood
Insurance, Federal Insurance Administra.
tion, Federal Emergency Management
Agency, 1725 I Street, NW, Washington DC
20472, and contain a complete statement of
all relevant facts relating to the flood protec-
tion systam, including, but not limited to,
supporting technical data (e.z., U.S5. Army
Corps of Engineers flood protection project
data), cost schedules, budget appropriation
data and the extent of federal funding of the
system’s construction. Such facts shall in-
clude information sufficient to identify all
persans affected by such flood protection
system or by such request: a full and precise
statement of intended purposes of the flood
protection systemn; and a carefully detailed
description of such project, including con-
struction completion target dates. In addi-
tion, true copies of ail contracts, agrerments,
leaies, instruments, and other documents
involved must be submitted with the re-
quest. Relevant facts reflected in do¢uments,
however, must be included in the statement
and not merely incorporated by reference,
and must be accompanied by an analysis of
their bearing on the requirements of para-

graph (b) of this section, specifying the’

pertinent provisions. The request must con-
tain a statement whether, to the best of the
knowiedge of the person responsible for
preparing the application for the commu-
nity, the flood protection system is cur-
rently the subject matter of litigation before
any Federal, State or local court or adminis-
trative agency, and the purpose of that
litigation. The request must also contain a
statement as to whether the community has
previouily requested a determination with
respect to the same subject matter from the
Administrator, detailing the disposition of
such previous request. As documents be-
come paurt of the file and cannot be re-
turned, the original documents should not
be submitted.

(d) The effective date for any risk pre-
mium rates established under this section
shall be the date of final determination by
the Administrator that adequate progress
toward completion of a flood protection
system has been made in a community.

{e)} A responsible official of a community
which received a determination that ade-
quate progress has been made towards com-
pletion of a flood protection system shall
certify to the Administrator annually on the
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© nniversary date of receipt of such determi-

.ation that no present delay in completion
of the system is attributable to iocal spon-
sors of the wystem, and that a good faith
offort is being made o complete the project.
(Y A community for which risk premium
rates have heen made available under section
1307(e) of the National Flood Insurance Act
of 1963, as amended, shall noti{y the Ad-
ministrator if, at any time, all progress on
the completion of the flood protection
system has been halted or if the project for
the completion of the flood protection
system has been canceled.

§61.13 Standard Flood insurance Policy.

(a) Incorporation of forms Each of the
Standard Flood Insurance Policy forms in-
cluded in Appendix A’ hereto {“General
Property™ and ‘'Dwelling Building and Con-
tents’) and by referance incorporated herein
shall be incorporated into the Standard
Fiood Insurance Policy.

(b) Endorsements. All endorsements to
the Standard Flood Insurance Policy shall be
final upon publication in the FEDERAL
REGISTER for inclusion in Appendix A.

{c) Applications The application and re-
newal application forms utilized by the
National Flood Insurance Program shall be
the only application forms used in connec-

tion with the Standard Flood Insurance-

Policy. hd

{(d) Waivers The Standard Flood Insur-
ance Policy and required endorsements must
e used in the Flood Iasurance Program, and
no provision of the said documents shall be
altered, varied, or waived other than through
the issuance of an appropriate amendatory

- endorsement, approved by the Administra-

tor as to form and substance for uniform
use.
{e) Oral gnd written binders. No oral
binder or contract shall be effective. No
written binder shall be effective unless issued
with express authorization of the Adminis-
trator.

[43 FR 2570, Jan. 17, 1978. Redesignated
at 44 FR 31177, May 31, 1979 and
amended at 44 FR 62517, Oct. 31, 1879

§61.14 Standard Flood Insurance Policy
Interpretations.

(a) Definition. A Standard Flood Insur
ance Policy Interpretation is a writien deter-
mination by the Administrator construing
the scope of the flood insurance coverage
that has been and is provided under the
policy.

(b) Publication and requests for interpre-
tation. The Administrator shall, pursuant to
these regulations from time to time, issue
interpretative rulings regarding the provi-
sions of the Standard Flood lnsurance Pol-
icy. Such Interpretations shall be published
in the Federal Register, made a part of
Appendix C to these regulations, and incor-
porated by reference as part of these regula-
tions. Any policyholder or person in privity
with a policyholder may file a request for an
‘nterpretation in writing with the Federal
insurance Administration, Federal Emer
gency Management Agency, 1725 ] Street,
NW, Washington DC 20472.

§61.15 Assumption of Liabilities under all
Qutstanding rFlood lasurance Policies
issued by the National Flood fnsurers
Aasociation.

On January k, 1378, all Standurd Flood
Insurance Policies isued by the National
Flood Insurers Associalion prior to January
1, 1978, which have their annual policy
period extending into the calendar year
1978, shall be considered to be Standard
Flood Insurance Policies issued by the Fed-
eral Insurance Administration, Federal
Emergency Management Agency, 1725 1
Street, NW, Wasnington, DC 20472.

APPENDIX A (1)

FEDERAL EMERGENCY MANAGEMENT
AGENCY FEDERAL INSURANCE.
ADMINISTRATION

STANDARD FLOCOD INSURANCE POLICY

(Issued Pursuant to the National Flood
Insurance Act of 1968, or Any Acts
Amendatory Thersof)

DWELLING FORM

In consideration of the payment of the
premium, in reliance upon the stotements in
the application ond declarations form made
@ port hereof and subject to all the terms of
this policy, the insurer does insure the
Insured and legal representatives, to the
extent of the actual cash value of the
property at the time of loss, but not
exceeding the amount which it would cost
to repair or replace the property with
material of like kind quality within a reason-
able time after such loss, without allowance
for any increased cost of repair or recon-
struction by reason of any ordinance or law
regulating construction or repair, and with-
out compensation for loss resulting from
interruption of business or manufacture, nor
in any event for more than the interest of
the insured, against all DIRECT LOSS BY
“FLOOD™ as defined herein, to the property
described while located or contained as
described in the application and declarations
form attached hereto, or pro rata for 45
days at each proper place to which any of
the property shall necessarily be removed for
preservation from the peril of *Flood, but
not elsewhere,

Assignment of this policy by the Insured
is allowed. The Insurer under this Poliey is
the Federal Emergency Management
Agency.

DEFINITION OF “FLOOD”

Wherever in this policy the term “flood™
cecurs, it shall be held to mean: A. A general
and temporary condition of partial or com-

_plete inundation ol normally dry land areas

from: .
1. The overilow of inland or tidal waters.
2. The unusual and rapid accumulation
or runoil of surface waters from any source.
3. Mudslide (i.e., mudflow), a river or
flow of liquid mud approximately caused by
flooding as defined in subparagraph A-2
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above or by the accumulation of water
under the ground.

B. The collapse or subasidence of land
along the shore of a lake or other body of
water us a result of erosion or undermining
caused by waves or currents of water axceed.
ing the anticipated cycilical levela.

PERILS EXCLUDED

The Insurer shall not be liabie for loss:

A. By (1) rain, snow, sleet, hail or water
spray; (2) freezing, thawing or by the pres-
sure or weight of ice or water, except where
the property covered has been simultane-
ously damaged by flood; (3) water, moisture
or mudslide (i.e., mudflow) damage of any
kind resuiting primarily from conditions,
causes or occurrences which are solely re-
lated to the described premises or are within
the control of the ipsured (including but not
limited to design, structural or mechanical
defects, failures, stoppages or breakages of
water or sewer lines, drains, pumps, fixtures,
or equipment) or any condition which
causes [looding which is substantially con-
fined to the described premises or properties
immediately adjacent thereto; or (4) seep-
age, backup of water, or hydrostatic pressure
not related to a condition of “flood™ as
defined;

B. Caused directly or indirectly by (1)
hostile or warlike action in time of peace or
war, including action in hindering, combat-
ing or defending against an actual, impend- -
ing or expected attack, (a) by any govern-
ment or sovereign power (de jure or de
facto), or by any authority maintaining or
using military, naval or air forces, or (b) by
military, naval or air forces, or {¢) by an
agent of any such government, power au-
thority or forces, it being understood that
any discharge, explosion or use of any
weapon of war employing nuclear fission or
fusion shall b= conclusively presumed to be
such a hosti- or warlike action by such a
government, ;ower, authority or forces; (2)
insurrection, -ebellion, revolution, civil war,
usurped power, or action taken bv govemn-
mental authority in hindering, combating or
defending against such an occurrence;

C. By nucl:ar reaction or nuclear radia-
tion or radioactive contamination, al!
whether contrelled or uncontrolled, or due
to any act or condition incident to any of
the foregoing, whether such loss be direct or
indirect, proximate or remote, or be in
whole or in part caused by, contributed to,
or aggravated by the peril insured against by
this policy;

D. By the theft or by fire, windstorm
explosion, earth:, iake, landslide or any
other earth moven.ent except such mudslide
or erosion as is covered under the perl of
flood:

E. Caused by or resulting from power,
heating or cooling tailure, unless such failure
results from physical damage to power,
heating or cooling equipment situated on
premises where the property covered is
located, caused by the peril insured against;

F. Caused directly or indirectly by ne-
glect of the Insured to use all reasonable
means to save and preserve the property at
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the time of and after an occucrence of the
peril insured ayainst hy this policy; but ior
contents covered herein and subject to the
terms of the pelicy including the limits of
liability, the Insurer will reimburse the In-
sured for reasonable expenses necessarily
incurred by him in complying with the
cequirements of this paragraph, including
but not limited to, ressonable expenses for
removal or temnporary storage (not exceeding
45 days), or both, of insured contents, {rom
the described premises because of the im-
minent danger of flood.

PROPERTY COVERED

A. Dwelling.—The term ‘‘dwelling™ shall
mean a residential building designed for the
occupancy of from 1 to 4 families and
occupied principally for dwelling purposes
by the number of familizs stated herein

When the insurance under this policy
covers a dwelling, such insurance shall in-
clude additions in contact therewith; also, if
the property of the owner of the deseribed
dweiling and whea not otherwise covered,
building equipment, [ixtures and outdoor
equipment, all pertaining to the service of
the described premises and while within an
enclosed structure located on the dascribed
premises; also, materials and supplies while
within an enclosed structure jocated on the
described premises or adjacent thereto, in-
tended for use in construction, alteration or
repair of such dwelling or appurtenant pri-
vate structures on the described premises. -

The Insured may apply up to 10% of the
amount of insurance applicable to the dwell-
‘ng covered under this policy, not as an
additiona} amount of insurance, to cover loss
" to appurtenant private structures (other than
the described dwelling and additions in
contact therewith) located on the described
premises. This extension of coverage shali
not apply to structures (other than struc-
tures used exclusively for private garage
purposes) which are rented or leased in
whole.or in part, or held for such reatal or
lease, to other than a tenant of the described
dwelling of which are used in whole or in
part for commercial manufacturing of farm-
ing purposes.

B. Contents.—\When the msurance under
this policy covers contents, such insurance
shall cover ali household and personal prop-
erty usual or incidentai to {he occupancy of
the premises as a dwelling—except other
property not covered under the provisions of
this policy, and any property more specifi-
cally covered in whole or in part by other
insurance including the peril insured against
in this policy, belonging to the Insured or
members of the Insured’s family of the same
household, or for which the Insured may be
liable, or, at the option of the Insured,
belonging to a servant or guest of the
Insured; all while within an enclosed struc-
ture located on the described premises.

The Insured may apply up to 10% of the
amount of insurance applicable to the con-
tents covered under this policy not as an
additional amount of insurance as follows:

(a) If not owner of the described prem-
ises, to cover loss io improvements, altera-
""‘ons, and additions to the described dwell-
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ing appurtenant enclosed private structurss
as described above,

{b) If an individual condominium unit
owner of the described premises, to covec
loss to the interior walls, iloors, and ceilings
that are not otherwise covered under a
condominium association policy on the de-
scribed dweling and appurtenant enclosed
private structures 4s described above.

The Insurer shall not be liable for loss in
any one occurrence for more than:

1. $500.CO in the aggregate on paintinga,
etchings, picturea, tapesiries, art glass win-
dows and other works of azt {such as hut not
limited !o statuary, marbles, bronzes, an-
tique furniture, rare books, antique silver,
porcelains, rare glaia or bric-a-brac);

2. 3500.00) in the agg-egate on jewelry,
watches, necklaces, brucelets, gems, precious
and semi-precious stonas, articles of gold,
silver or platinum and furs or any article
containing fur which represents its principal
value,

C. Debris Remouvgl —This insurance cov-
ers expense incurred in the removal oi debris
of or on the dweliing, appurtenant enclosed
private structures or contents coversd here-
under, which may be occasionad by los
caused by the peril insured against in this
policy.

The total liability under this policy for
both loss to property and debris removal
expense shall not exceed the amount of
insurance applying under this pohcy to the
property covered.

PROPERTY NOT COVERED

This policy shall not cover:

A. Accounts, bills, currency, deeds, evi+
dences of debt, money, securities, bullion,
manuscripts or other valuable papers or
records, numismatic or philatelic property.

B. Fences, retaining walls, seawalls, out-
door swimiming pools, bulkheads, wharves,
piers, bridges, docks; other open structures
located on or partially over water; or per-
sonal property in the open.

C. Land values; lawn, trees, shrubs or
plants, growing crops, or livestock; under-
ground structures or underground equip-
ment, and those portions of walxs, drive-
ways and other paved or poured surfaces
outside the foundation wails of the struc-
ture.

D. Animals, birds, fish; aircraft and mo-
tor vehicles (other than motorized equip-
ment partaining to the services of the prem-
ises and not licensed for higuway use)
including their parts and equipment; ttailers
on wheels; watercraft including their furnish-
ings and equipment; and husiness property.

DEDUCTIBLES

A, With respect to loss to the dwelling,
appurtenant private structures, and debris
removal covered hereunder, the Insurer shall
be liable for only that portion of the lossin
any one occurrence which is in excess of
$200.00.

B. With respect to loss to contentzs or
debris ramoval covered hereunder, or to
expenses, incurred under paragraph F of
“Perils Excluded,’” the Insurer shall be liable
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for only that portion of the loss in any one
occurrence which i3 in excess of $200.00.

REPLACEMENT COST PROVISIONS

These provisions shall apply oniy to a
Singie Family Dwelling covered hereunder.
Qutdcor radio end television antennas and
aerials, carpeting, awnings, domestic appli-
ances and outdoor equipment, all whether
attached to the building structure or not, are
excluded from the replacement cost cov-
erage,

A. If at the time of losa the total amount
of insurance applicable to said dweiling is
50% or more of the full replacement cost of
such dwelling, or is the maximum amount of
insurance available under the National Floed
Insurance Program, the coveraze of this
policy applicable to such dwelling is ex-
tended to include the full cost of repair or
replacement (without deduction for depre-
ciation).

B. If at the time of loss the total amount
of insurance applicable to said dweiling is
less than 80% of the full replacement cost of
such dwetiing and less than the maximum
amount of insurance available under the
National Flood Insurance Program, the In-
surer’s liability for loss under this policy
shall not exceed the larger of the foilowing
amounts:

1. The actual cash value {meaning re-
placement cost less depreciation) of that
part of the dwelling damaged or destroyed;
or

2. That portion of the full cost of repair
or replacement without deduction for depre-
ciation of that part of the dweiling damaged
or destroyed, which the total amount of
insurance applicable to said d'welling bears to

80% of the full replacement cost of such -

dwelling.

If 30% of the full replacement cost of
such dwelling is greater than the maximum
amount of insurance available under the
National Flood Insurance Program, use the
maximum amount in lisu of the 80% figure
in the application of this limit.

C. The Insurer’s liability for loss under
this policy shall not exceed the smallest of
the following amounts:

1. The limit of liability of this policy
applicable to the damaged or destroyed
building.

2. The replacement cost of the dwelling
or any part thereof identical with such
dwelling on the same premises and intended
far the same occupancy and use; or

3. The amount actually and necessarily
expended in repairing or replacing said
dwelliag or any part thereof intended for the
sarme occupancy and use.

D. When the full cost of repair or re-
placement is more than 31,000 or more than
5% of the whole amount of insurance

applicable to said dwelling, the Insurer shali .

not be liable for any loss under paragraph A
or subparagraph B-2 of these provisions
unless and until actual repair or replacement
is completed.

E. In determining if the whole amount of
insurance applicable to said dwelling is 80%
oz more of the full replacement cost of such

—r——
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dwelling, the cost of excavations, under-
ground tlues and pipes, underground wiring
and drains, and brick, stone and concrete
foundations, piers and other supports which
are below the under surface of the lowest
hasement floor, or where there is no base-
ment, which are helow the surface of the
ground inside the foundation wails, shall be
disregarded.

F. The Named Insured may elect to
disregard this condition in making claim
hercunder, but such election shall not preju-
dice the Named Insured’s right to make
further claim within 130 days after loss for
any additional liability brought about by
these provisions.

GENERAL CONDITIONS AND
PROVISIONS

A. Pair and Set Clause.—If there is loss of
an article which is part of a pair or set, the
measure of loss shall be a reasonable and fair
proportion of the total value of the pair or
set, giving consideration to the importance
of said article, but such loss snall not be
construed to mean total loss of the pair or
set.

B. Concealment, Fraud.—This entire pol-
icy shall be void if, whether before or after a
loss, the Insured has willfully concealed or
misrepresented any material fact or circum-
stance concerning this insurance or the
subject thereof, or the interest of thé In-
sured therein, or in case of any fraud or false
swearing by the Insured relating thereto.

C. Other Insurance.—~The Insurer shall
not be liable for a greater proportion of any
loss, less the amount of deductible, from the
peril of flood than the amouat of insurance
under this policy bears to the whole amount
of flood insurance (excluding therefrom any
amount of “excess insurance” as hereinafter
defined) covering the property, or which
would have covered the property except for

the existence of this insurance, whether °

collectible or not.

In the event that the whole amount of
flood insurance (excluding therefrom any
amount of *excess insurance’ as hereinafter
defined) covering the property exceeds the
maximum amount of insurance permitted

under the provisions of the National Flood -

Insurance Act of 1968, or any acts amenda-
tory thereof, it is hereby undersiood and
agreed that the insurance under this policy
shall be iimited to a proportionate share of
the maximum amount of insurance per-
mitted on such property under said Act, and
that a refund of any extra premium paid,
computed on a pro rata basis, shall be made
by the Insurer upon request in writing
submitted not later than 2 years after the
expiration of the policy term during which
such -extra amount of insurance was in
effect.

“Excess Insurance” as used herein shall
be held to mean insurance of such part of
the actual cash value of the property as isin
excess of the maximum amount of insurance
permitted under said Act with respect to
such property.

D. Added and Wgiver Provisions—The
extent of the application of insurance under
this policy and of the contribution to be
made hy the Insurer in case of loss, and any

other provision or agreement not inconsist-
ent witn the provisions of this policy, may
be provided for in writing added hereto, but
no provision may be waived except such us
by the terms of this policy is subject to
chanve.

No permission affecting this insurance
shall exist, or waiver of any provision be
valid, unless granted herein or expressed in
writing added hereto. No provision, stipula-
tion or forfeiture shall be held to he waived
by any requirement or proceediny on the
part of the Insurer relating to appraisal or to
any examination provided for herein.

E. Cancelistion of Policy or Reductiun in
Amount of Insurance.—This policy mayv be
cancelied at any time at the request of the
Insured, in which case the Insurer shall,
upon demand and surcender of this policy,
tefund the excess of paid premiums above
the customary short rates for the expired
time; provided, however, that the premium
paid for the then current policy term shall
be fully earned if the Insured retains an
interest in the property covered at the
location described in the application and
declarations form.

The amount of insurance under this
policy may be reduced at any time at the
request of the Insured, in which case the
Insurer shall, upon demand, refund the
excess of paid premiums above the custom-
ary short rates for the expired time for the
amount of the reduction: provided, however,
that the premium paid for the then current
policy term shall be fully earned to the
extent that the Insured retains an interest in
the property covered at the location de-
scribed in the application and declarations
form. . :

This policy may be cancelled by the
Insurer for non-payment of the premium by
giving to the Insured a 20-days' written
notice of cancellation.

F. Conditions Suspending or Restricting
Insuronce.—Unless otherwise provided in
writing added hereto, the Insurer shall not
be liable for loss occurring while the hazard
is increased by any means within the control
or knowledge of the Insured, provided,
however, this insurance shall not be preju-

-diced by any act or neglect of any person

{other than the Insured), when such act or
neglect is not within the control of the
Insured. )

G. Alterations and Repairs.—Permission
is granted to make alteratioas, additions and
repairs, and to complete structures in course
of construction. In the event of loss here-
under, the Insured is permitted to make
reasonable repairs, temporary or permanent,
provided such repairs are confined solely to
the protection of the property from further
damage and provided further that the In-
sured shall keep an accurate record of such
repair expenditures. The cost of any such
repairs directly attributable to damage by
the peril insured against shall he included in
determining the amount of loss hereunder.
Nothing herein contained is intended to
modify the policy requirements applicable in
case loss occurs, and in particular the re-
quirement that in case loss occurs the
Insured shail protact the property from
further damage.
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H. Property of Others.—Unless otherwise
provided in writing added hereto, loss to any
property of others covered under this policy
shall be adjusted with the Insured fur the
account of the owners of said property,
except that the right to adjust such loss with
said owners is reserved to the Iasurer. Any
suchn insurance under this policy shall not
inure directly or indirectly to the benefit of
any carrier or other bailee for hire.

I. Liberalization Clouse.—If during the
period that insurance is in force under this
policy, or within 45 days prior to the
inception date thereol, on behall of the
Insurer there be adopted under the National
Flood Insurance Act of 1968, or any acts
amendatory thereof, any forms, endorse-
ments, rules or regulations by which this
poiicy could be extended or broadened,
without additional premium charge, by en-
dorsement or substitution of form, then
such extended or broadened insurance shall
inure to the benefit of the Insured hareunder
as though such endorsement or substitution
ol form had been made.

4. Statutory Provisionk—Any terms of
this policy which are in conflict with the
statutes of the state wherein the property is
located are hereby amended to coniform to
such statutes, except that in cases of conflict
with applicable Federal law or regulation,
such Federal law or regulation shall control
the terms of the policy.

K. Loss Clause.—Payment of any loss
under this policy shall not reduce the
amount of insurance applicable to any other
loss during the policy term which arises out
of a separate occurrence of the peril insured’
against hereunder; provided, that all loss
arising out of a continuous or protracted
occurrence shall be deemed to constitute
loas arising out of a single occurrence.

L. Mortgage Clause (Applicable to build-
ing items only and effective only when
policy is mode paycble to a morigagee (or
trustee) named in the application and decla- .
rotions form attached to thir policy).~~Loss,
il any, under this policy, shall be payable to
the aforesaid as mortgagee (or trustee} as
interest may appear under all present or
future mortgagees upon the property de-
scribed in. which the aforesaid may have an
interest as mortgagee {(or trustee), in order of
precedence of said mortgages, and this insur-
ance, as to the interest of the mortgagee (or
trustee) only therein, shall not be invalidated
by any act or neglect of the mortagage or
owner of the described property, nor by any
foreclosure or other proceedings or notice of
sale relating to the property, nor by any
change in the title or ownership of the
property, nor by the occupation of the
premises for purposes more hazardous than
are permitted by this policy: provided, that
in case the mortgagor or owner shall neglect
to pay any premium due under this policy,
the mortgagee (or trustee) shall, on demand,
pay the same.

Provided, also, that the mortgagee (or
trustee) shali notify the Insurer of any
change of ownership or occupancy or in-
crease of hazard which shall come to the
knowledge of said mortgagee (or trustee)
and unless permitted by this poliey, it shall
be nuted thereon and the mortgagee (or
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trustee) shall, on demand, pay the premium
for such increased hazard for the term of the
use thereol; otherwise this policy shall be
nuil and void.

If this policy is cancelled by the Insurer,
it shall continue in force for the benefit only
of the mortgagee (or trustee) for 30 days
alter written notice to the mortgagee (or
trustee) of suchk cancellation and shall then
cease, and the Insurer shall have the right, on
like notice, to cancel this agreement.

Whenever the Insurer shall pay the mort-
gagees (or trustee) any sum for loss under
this policy and shall claim that, as to the
mortgagor or owner, no liability therefor
existed, the Insurer shall, to the extent of
such payment, be thereupon legally subro-
gated to ail the rights of the party to whom
such payment shall be made, under all
securities held as collateral to the martgage
dent, or may, at its option, pay to the
morigagee {or trustee) the whole principal
due or to grow due on the moctzage with
interest, and shall thereupnon receive a full
assignment and ‘ransfer of the mortgage and
of all such other securities; but no subroga-

tion shall impair the right of the nortgagee .

(or trustee) to recover the full amount of
said mortgagee’s (or trustee’s) claim,

M. Mortgagee OQObligations—If the In-
sured fails to render proof of loss, the named
mortgagee (or trustee) upon notice, shall
render proof of loss in the form herein
specified within 60 days thereafter and shall
be subject to the provisions of this policy
relating to appraisal and time of payment

_ and of bringing suit.

N. Requirements In Case of Loss—The
Insured shall give written notice, as s00n as
practicable to the Insurer of any loss, pro-
tect the property from further damage,
forthwith separate the damaged and undam-
aged property and put it in the best possible
order. Within 60 days after the loss, unless
such time is extended in writing by the
Insurer, the Insured shall render to the
Insurer, a proof of loss, signed and sworn to
by the Insured, stating the knowledge and
belief of the Insured as to the following: the
time apd origin of the loss, the interest of
the Insured and of all others in the property,

' actual cash value of each item thereof and

the amount of ioss thereto, all encumbrances
thereon, all other coniracts of insurance,
whether valid or not, covering any of said
property, any changes in the title, use,
occupation, location, possession or expo-
sures of said property since the issuing of
this policy, by whom and for what purpose
any building hereint described and tae several
parts thereof were occupied at the time of
loss. The Insured, at the option of the
Insurer, may be required to furnish a com-
plete inventory of the destroyed, damaged
and undamaged property, showing in detail
quantities, costs, actual cash value 2and
amount of loss claimed, and verifted plans
and specifications of any building, fixtures
or machinery destroyed or damaged.

The Insuced, as often as may be reason-
ably required, shall! exhibit to any person
designated by the Insuzrer all that remains of
any property herein described, and submit

~—* examinations under oath by any person

mmed by the [nsurer, and subscribe the
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same; and, as often as may be reasonably
required, shall produce for examination all
books of account, bills, invoices and other
vouchers, or certified copies theceor if origi-
nals be lost, at such reasonable time and
place as may be designated by the lasurer or
its representative, and shall permit extracts
and copies thereof to he made.

O. Appraisai—In case the Insured and
the Insurer shall fail to ayree as to the actual
cash value or the amount of luss, then on the
written demand of either, each shall select a
competeat and disinterested appraiser and
notiiy the other of the appraiser selected
within 20 days of such demand. The ap-
praisers shall first select a competent and
disinterested umpire; and failing for 15 days
to agree unon such umpire, thea, on request
of the insured or the Insurer, such umpire
shall be selected by a jud¢e of a court of
record in the Stats in which the insured
property is located. The appraisers shall then
appraise the loss, stating separately actual
cain value and loss of each item; and, failing
to agree, shall submit their differences, only,
to the umpire. An award in writing, so
itemized, of any two when filed with the
Insurer shall determine the amount of actual
cash value and loss. Each appraiser shall be
paid by the party selecting him and the
expenses of appraisal and umpire shall be
paid by the parties equally.

P. Options.~—I[t shall be optional with the
Insurer to take all, or any part, of the
property at the agreed or appraised value,
and also to repair, rebuild or replace the
property destroyed or damaged with other
of like kind and quality within a reasonable
time, on giviflg notice of its intantion so to
do within 30 days after the receipt of the
proof of loss herein required.

Q. Abandonment.—There shall be no
abandonment to the Insurer of any. prop-
erty.

R. When Loss Paycbie.~The amount of
loss for which the Insurer rmay be liable shall
ba payable 60 days. after proof of loss, as
herein provided, is received by the Insurer
and ascertainment of the los is made either
by agreement between the Insured and the
Insurer expressed in writing or by the filing
with the [nsurer of an award as herein
provided.

S. AcHon Azginst the Insurer.—No suit
or action on this policy for the recovery of
any clxim shall be suszainable in any court of
law or equity unless ail the requirements of
this policy shall have been complied, with
and unjess commenced within 12 months
next after the date of mailing of notice of
disailowance or partial disallowance of the
claim. An action on such claim against the
Insurar may be instituted, without regard to
the amount in controversy, in the United
States District Court for the district in which
the property shall have been situated.

T. Subrogation.—In the event of any
payment under this policy, the Insurer shall
be subrogated to all the Insured’s right of
recovery therefor against any party, and the
Insurer may require from the Insured an
assignment of all rights of recovery against
any party for loss to the extent that pay-
ment therefor is made by the [nsurer. The
Insured shall do nothing after loss to preju-
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dice such right; however, this insurance shall
not he invalidated should the Insured waive
in writing prior to a low any or all right of
recovery against any party for losa occurring
to the described property,

IN WITNESS WHEREOF, the Insurer has
executed and attested thesa presents; but
this policy shall not be valid unjess countesr
signed by the duly authorized representative
of the Insurer.

GLORIA M. JIMENEZ,
Federal Insurance Administrator.

APPENDIX A (2)

FEDERAL EMERGENCY MANAGEMENT
AGENCY FEDERAL INSURANCE
ADMINISTRATION

STANDARD FLCOOD INSURANCE POLICY

[Issued Pursuant to the National Flood
Insurance Acts of 1968, or Any Act
Amendatory Thereof ]

GENERAL PROPERTY FORM

In consideration of the payment of the
premium, in relicnce upon the statements in
the application and declarations form made
a part hervof and subject to all the terms of
this policy, the Insurer does insure the
Insured and legal representatives, to the
extent of the actual cash value of the
property at the time of loss, but not
exceeding the amount which it would cost
to repair or replace the property with

-material of like kind and quality within a

reasonable time after such loss. Without
allowance for any increaied cost of repair or
reconstruction by reason of oaly ordinance
or law regulating coastruction or repair, and
without compentation for loss resulting
from interruption of business or manufac--
ture, nor in any event for more than the
interest of the insured, against all direct loss
by “flood’ as defined herein, to the prop-
erty described while located or contained as
described in the application and deciarations
form attached hereto or pro rata for 45 days
at each proper place to which any of the
property shall necessarily be removed for
preservation from the peril of “Flood”, but
nat elsewhere.

Assignment of this policy by the Insured
is allowed. The Insurer under this Policy is
the Federal Emergency Management
Agency.

DEFINITION CF“FLOOD”

Wherever in this policy the term “flood™
occurs, it shall be held to mean:

A. A general and temporary condition of
parstial or complete inundation of normally
dry land areas from:

1. The overflow of inland or tidal waters

2. The unusual and rapid accumulation
or runoff of surface waters from any source.

© 3. Mudslide (i.e.,, mudflow), a river or
flow of liquid mud proximately caused by
flooding as defined in subparagraph A-2
above or by the accumulation of water
under the ground.
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B. The collapse or subsidence of land
1dong the shore of a lake or other body of
waler as a result of erosion or undermining
caused by waves or currents of water exceed-
ing the anticipated cyclical levels.

PERILS EXCLUDED

The Insurer shall not be liable ;’or loss:

A. By (1) rain, snow, sleet, hail or water
spray; (2) freezing, thawing or by the pres-
sure or weight of ice or water except where
the property covered has been simultane-
ously damaged by flood; (3) water moisture
or mudslide (i.e., mudflow) damage of any
kind resulting primarily from conditions,
causes or occurrences which are soiely re-
laied to the described premises or are within
the control of the insured (inciuding but not
limited to design, structural or mechanical
defects, failures, stoppagea or breakages of
watet or sewer lines, drains, pumps, fixtures,
or equipment) or any condition which
causes flooding which is substantially eon-
fined to the described premises or properties
immediately adjacent thereto or; (4) seepage
backup of water, or hydrostatic pressure not
related to a condition of *flood" as defined;

B. Caused directly or indirectly by (1)
hostile or warlike action in time of peace or
war, including action in hindering, combat-
ing or defending agzinst an actual, impend-
ing or expected attack, (a) by any govern-
ment or sovereign power (de jure or de
facto), or by any authority maintaining or
using military, naval or air forces, or {b) by
nilitary, naval or_air forces, or {c) by an
ageat of any such government, power, au-
thority or forces, it being understood that
any discharge, explosion or use of any
weapon of war employing nuclear fission or
fusion shall be conclusively presumed to be
such a hostile or warlike action by such a
government power authority or forces; (2)
insurrection, rebellion, revolution, civil war,
usurped power,  or action taken by govern-
mental authority in hindering combating or
defending against such an pccurrence;

" C. By nuclear reaction or nuclear radia-
tion or radioactive ‘contamination, ali

whether controlled or uncontrolled, or due

to any act or condition incident to any of
the foregoing whether such lois be direct or
indirect, proximate or remote, or be in
whole or in part caused by, contributed to,
or aggravated by the peril insured against by
this policy;

D. By theft or by fire windstorm explo-
sion earthquake landslide or any other earth
moveament except such mudslice or ercaion
as is covered under the peril of flood;

E. Caused by or resulting from power,
heating or cooling failure, unless such failure
results from physical damage to power,
heating or cooling equipment zituated on
premises where the property covered is
located caused by the peril insured against.

F. Caused directly or indirectly by ne-
glect of the Insured to use all reasonable
means to save and preserve the property at
the time of and after an occurrence of the
seril insured against by this policy; but for
contents covered herein and subjact to the
terms of the policy including the limits of
liability, the Insurer will reimburse the In-

sured for reasonable expenses necessarily
incurred by him in complying with the
requirements of this paragraph including but
not lLimited to reasonabie expenses for re-
moval or temporary storage (not exceeding
45 days), or both of insured contents, from
the described premises because of the im-
minen\ danger of flood.

" PROPERTY COVERED

A. Building.—When the insurance under
this policy covers a building, such insurance
shall jaclude additions and extensions at-
tached thereto; permanent fixtures, ma-
chinery and equipment forming a part of
and pertaining to the service of the building:
personal property of the insured as landlord
used for th2 maintenance or service of the
building including fire extinguishing appara-
tus, floor coverings, refrigerating and venti-
lating equipment, all while within the de-
scribed buiiding; also, materials and supplies
while within an enclosed structure located
on the described premises or adjacent there-
to, intended for use in construction altera-
tion or repair of such building or appurte-
nant private structures on the described
premises,

Whea the insurance under this policy
covers & building used for residential pur.
poses, the insured may apply up to 10% of
the amount of insurance, applicable to such
building, not as an additional amount of
insurance, to cover loss to appurtenant
private structures (other than the described
building and additions and extensions at-
tached thereto) located on the described
premises. This extension of coverage shall
not apply to structures. (Other than strue-
tures used exclusively for private garage
purposes) which are rented or leased in
whole or in part, or held for such rental or
lease, to other than a tenant of the described
building, or which are used in whole or in
part for commercial, manufacturing or farm-
ing purposes,

B. Contents.—When the insurance under
this policy covers contents, coverage shall be
for either household contents or other than
household contents, but not for both.

.1. When the insurarice under this policy
covers other than household contents, such
insurance shall cover merchandise and stock,
materials and stock supplies of every descrip-
tion; furniture, fixtures, machinery and
equipment of every description all owned by
the insured; improvements and hetterments
(2as hersinafter defined) to the building if the
insured is not the owner of the building and
when not otherwise covered; all while within
the described inclosed building.

2. When the insurance under this policy
covers household contents, such insurance
shall cover all household and personal prop-
erty usual or incidental to the occupancy of
the premises as a residence—except animals,
birds, fish, business property, other property

not covered under the provisions of this

policy, and any property more specifically
covered in whole or in part by the other
insurance including the peril insured agsinst
in this policy; belonging to the Insured or
members of the Insured’s family of the same
household, or for which the Insured may be
liable, or, at the option of the Insured,
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helonging to a servant or guest, of the
Insured: all while within the described build-
iny.

The Insured, if not . the uwner of the
described building, may zpply up to 10% of
the amount of insurance applicable to the
household contents covered under this item,
not as an additionsal amount of insurance, to
cover losa to improvements and betterments
(as hereinafter defined) to the described
building.

The Insured, if an individual condomin-
ium unit owner in the described building,
may apply up to 10% . of the amount of
insurance on contents covered under this
policy, not as an additional amount of
insurance, to cover loss to the interior wails
Noors and ceilings that are not otherwise
covered under a condominium association
policy on the described building.

The Insurer shall not be liable for loss in
any one gccurrence for more than:

(a) $500,000 in the aggregate on paint-
ings, etchings, pictures, tapestries, art glasy
windows and other works of art (such as but
not limited to statuary, marbles, bronzes,
antique furniture, rare books, antique silver,
porceiains, rare glass or bric-a-hrac);

(b) $500,000 in the aggregate on jewelry,
watches, necklaces, bracelets, gems, precious
and semi-precious stones, articles of gold,
silver or platinum and furs or any article
containing fue which represents its pnnmpal
value.

3. When the insurance under this policy
covers improvements and betterments, such
insurance shall cover the Insured's used
interest in improvements and betterments to
the described building.

{(a) The term “improvements and better-
ments” wherever used in this policy is
defined as fixtures, alterations, installations,
or additions comprising a part of the de-
scribed building and made, or acquired, at
the expense of the Insured exclusive of rent
peid by the Insured, but which are not
legally subject to removal by the Insured.

(b) The word *'lease” wherever used in
this policy shall mean the lease or rental”
agreement, whether written or oral, in effect
as of the time of loss.

{c) In the event’ nnprovemenu and
betterments are damaged or destroyed dur-
ing the term of this policy by the peril
insured against, the lisbility of the Insurer
shall be determined as follows:

{1) If repaired or replaced at the expense
of the Insured withio a reasonable time after
such loss, the actual cash value ol the
damaged or destroyed improvements and
betterments.

(2) If not repeired or replaced within a
reasonable time after such loss, that propor-
tion of the original cost at time of installa-
tion of the damaged or destroyed improve-
ments and betterments which the unexpired
term of the lease at the time of loss bears to
the period(s) from the date(s) such improve-
ments and betterments were made to the
expiration date of the lease.

{3) If repaired or replaced at the expense
of others for the use of the lasured, there
shall be no liability hereunder.

C. Debris Remouval—This insurance cov-
ers expense incurred in the removal of debris
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of or on the building or contents covered
hereunder, which may be occasioned by loss
caused by the peril insured againat in this
policy.

The total liability under this policy for
both loss to property and debris removal
expense shall not exceed the amount of
insurance applying under this policy to the
property covered.

PROPERTY NOT COVERED

This policy shall not cover:

A. Accounts, bills, currency, deeds, evi-
dences of debt, money, securities, bullion,
manuscripta or other valuable papers or
records, numismatic or philatelic property.

B. Fences, retaining walls, seawails, out-
door swimming pools, hulkheads, wharves,
piecs, bridges, docks; other open structures
located on or partially over waler: or par
sonal property in the open.

C. Land values; lawn, tree¢, shrubs or
plants, growing crops, or livestock; under-
ground stzuctures or underground equip-
ment, and those portions of waiks, drive-
ways and other paved or poured surfaces
outsids the foundation walls of the struc-
ture.

D. Automobiles; any self-propelled ve-
hicles or machines, except motorized
equipment not licensed for use on public
thoroughfares and operated principally on

- the premises of the Insured; watercraft or
aircraft,

E. Contents specifically covered by other
insurance except for the excess of value of
such property above the amount of such

. insurance,

m:micrmnzs

A, With respect to loss to the building,
appurtenant private structures, and debris
removal covered hereunder, the Insurer shall
be liable for only that portion of the loss in
any one occurrence which is in excess of
$200.00.

‘B. With respect to loss to contentl or
debris removal covered hereunder, or to
expenses, incurred under paragraph F of
“Perils Excluded,’ the Insurer shall be liable
for only that portlon of the loss in any one
occurrence which is in excess of $2C0.00.

GENERAL CONDITIONS AND
PROVISIONS

A. Pair and Se! Clause.—If there is loss of
an article which is part of a pair or set, the
measure of loss shall be a reasonable ard fair
proportion of the total value of the pair or
set, giving consideration to the importance
of said article, but such loss shali not be
construed to mean total loss of the pair or
set.

B. Concealment, Fraud.—This entire pol-
icy shall be void if, whether beform or aftera
loss, the Insured has willfully concealed or
misrepresented any material fact or circum-
stance concerning this insurance or the
subject thereof, or the interest of the In-
sured therein, or in case of any fraud or false
swearing by tha Insured relating thereto,

C. Qther Insurance.~The Insured shall
not be liable {or a greater proportion of any

~~inss, less the amount of deductible, from the
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peril of flood than the amount of insurance
under this policy bears to the whole amount
of flood insurance (excluding therefrom any
amount of “‘excess insurance” as hereinafter
defined) covering the property, or which
wouid have covered the property except for
the existence of this insurance, whether
collectible or not.

In the event that the whole amount of
flood insurance {excluding thereirom any
amount of "excess insurance’ as hereinafter
defined) covering the property exceeds the
maximum amount of insurance permitted
under the provisions of the National Flood
Insurance Act of 1968, or any acts amenda-
tory thereol, it is hereby understood aad
agreed that the insurance under this policy
shall be limited to a proportionate share of
the maximum amount of insurance per
mitted on such property under said Act, and
that a refund of any extra premium paid,
computed oa a pro rata basis, shall be made
by the iniurer upon request in writing
submitted not later than 2 years after the
expiration of the policy term during which
such extra amount of insurance was in
effect.

“Excess Insurance’” as used herein shall
be heid to mean insurance of such part of
the actual cash value of the property as isin
excess of the maximum amount of insurance
permitted under said Act thh respect to
such property.

D. ‘Added ond Waiver Provision,~The ex-
tent of the application of insurance under
this policy and of the contribution to be
made by the Insurer in case of loss, and any
other provision or agreement not inconsist-
ent with the provisions of this policy, may
be provided for in writing added hereto, but
no provision may be waived except such as
by the terms of this policy is subject to
change.

No permission affecting this insurance
shall exist, or waiver of any provision be
valid, unless granted herein or expressed in
writing added hereto. No provision, stipula-
tion or forfeiture shall be held to be waiv:d
by any requirement or proceeding on the
part of the Insurer relating to appraisal or to
any examination provided for herein. -

E. Cancellation of Policy or Reduction in
Amount of Insurance.—This policy may he

- cancelled at any time at the request of the

Insured, in which case the Insurer shall,
upon demand and surrender of this policy,
refund the excess of paid premiums above
the custcrmary short rates for the expired
time; provided, however, that the premium
paid for the then current policy term shall
be fnlly earned if the Insured retains an
interest in the property covered at the
location described in the application and
declarations form,

The amount of insurance under this
policy may he reduced at any time at tie
request of the Insured, in which case the
Insurer shall, upon demand, refund the
excesd of paid premiums above the custom-
ary short rates for the expired time for the
amount of the reduction; provided, however,
that the premium paid for the then curreat
poiicy term shall be fully earned to the
extent that the Insured retains an interest in
the property covered at the location de-
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scribed in the application and declarations
form.

This pohcy may be cancelled by th
Insurer for non-payment of the premium by
giving to the Insured a 20-days’ written
notice of cancellation,

F. Conditions Suspending or Restnchng
Insurance.—Unless otherwise provided in
writing added hereto, the Insurer shall not
be liable for loss occurring while the hazard
is increased by any means within the control
or knowledge of the Insured, provided,
however, this insurance shall not be preju-
diced by any act or neglect of any person
{other than the insured), when such act or
neglect is not within the control of the
Insured.

G. Alterations and Repsirs.—Permission
is granted to make alterations, additions and
repairs, and to complete struclures in course
of construction. In the event of loss here-
under, the Insured is permitted to make
reasonable repairy, temparary or permanent,
provided such repairs are confined solely to
the protection of the property from further
damage and provided further that the In-
sured shall keep an accurate record of such
repair expenditures. The cost of any such
repairs directly attributable to damage by
the peril insured against shatl be included in
determining the amount of loss hereunder.
Nothing herein contained is intended to
modify the poliey requirements applicable in
case loss occurs, and in particular the re-
quirement that in case loss occurs the
Insured shall protect the property from
further damage.

H. Property of Others (Servants and
Guests Only).—Unless otherwise provided in
writing added hereto, loss to any property of

others covered under this policy shall be’

adjusted with the Insured for the account of

the owners of said property; except that the

right to adjust such loas with said owners is

reserved to the Insurer. Any such insurance

under this policy shall not inure directly or
indirectly to the benefit of any carrier or
other bailee for hire.

I. Liberglization Clause.—If during the
period that insurance is in force under this
policy, or within 45 days prior to the
inception date thereof, on behalf of the
Insurer there he adopted under the National
Flood Insurance Act of 1968, or any acts
amendatory thereof any forms, endorse-
ments, rules or regulations by which this
policy could bhe extended or broadened,
without additional premium charge, by en-
dorsement or substitution of form, then
such extended or broadened insurance shall
inure to the benefit of the Insured hersunder
as though such endorsement or substitution
of form had been made.

J. Stztutory Provisr‘ons.—Any terms of
this policy which are in conflict with the
statutes of the state wherein the property is
located are hereby amended to conform to
such statutes, except that in cases of conflict
with applicable Federal law or reyulations,
such Federal law or regulation shall control
the termas of this policy.

K. Loss Clause.—Payment of any loss
under this policy shall not reduce the
amount of insurance applicable to any other
loss during the policy term which arises out
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of a separate occurrence of the peril insured

" against hereunder provided, that all loss
wising out of a continuous or protracted
occurrence shall be deemed to constitute
loss arising out of a singie occurrence.

L. Mortgage Clause (Appiicable to build-
ing items only and effective only when
policy i mode payable to & mortgagee (or
trustee} named in the application and decla-
rations form attached to this policy).—Loss,
if any, under this policy, shall be payable to
the aforesaid as mortgagee (or trustee) as
interest may appear under all present or
future mortgages upon the property de-
scribed in which the aforesaid may have an
interest as moritgagee {or trustee), in order of
precedence of said mortgages, and this insur-
ance, as to the interest of the mortgavee (or
trustee) only therein, shall not he invalidated
by any act or neglect of the mortgagor or
owner of the described property, nor by any
foreclosure or other proceedings or notice of
sale relating to the property, nor by any
change vin the title or ownership of the
property, nor by the occupation of the
premises for purposes more hazardous than
are permitted by this policy; provided, that
in case the mortgagor or owner shall negiect
to pay any premium due under this policy,
the mortgagee (or trustee) shall, on demand,
pay the same.

Provided, also, that the mortgagee (or
trustee) shall notify the Insurer of any
change of ownership or occupancy or in-
crease of hazard which shall come to the
knowledge of said mortgagee (or trustee)
and, unless permitted by this policy, it shall
be noted thereon and-the mortgagee (or
trustee) shall, on demand, pay the premium
for such increased hazard for the term of the
use thereof; otherwise this policy shall be
null and void.

If this policy is cancelled by the Insurer,
it shall continue in force for the benefit only
of the mortgagee {or trustee) for 30 days
after written notice to the mortgagee (or
trustee} of such cancellation and shall then
cease, and the Insurer shall have the right, on
like notice, to cancel this agreement.

Whenever the Insurer shall pay the mort-
gagee (or trustee) any sum for loss under this
policy and shall claim that, as to the
mortgagor or.- owner, no liability therefor
existed, the Insurer shall, to the extent of
such payment, be thereupon legally subro-
gated to all the rights of the party to whom
such payment shall be made, under all
securities held as collateral to the mortgage
debt, or may, at its option, pay to the
mortgagee (or trustee) the whole principal
due or to grow due on the mortgage with
interest, and shall thereupon receive a full
assignment and transfer of the mortgage and
of ail such other securities; but no subroga-
tion shall impair the right of the mortgagee
(or trustee)} to recover the full ameunt of
said mortgagee’s (or trustee’s) claim.

M. Mortgegee Obligetions.—If the In-
sured fails to render proof of loss, the named
mortgagee (or trustee), upon notice, shall
render proof of loss in the form herein
specified within 60 days thereafter and shall
be subject to the provisions of this policy
relating to appraisal and time of payment
and of bringing suit.

N. Loss Poyable Clause (Applicable to
contents items only).—Loss, if any, shall be
adjusted with the Insured and shall be
payable to the Insured and loss payee as
their interests may appear,

C. Reguirements in Case of Loss.—The
Insured shatl give written notice, as soon as
practicable, to the Insurer of any loss,
protect the property from further damage,
forthwith separate the damaged and un-
damaged property and put it in the best
possible order. Within €0 days after the loss,
unless such time i3 extended in writing by
the Insurer, the Insured shall render to the
Insurer, a proof of loss, signed and sworn to
by the Insured etating the knowledge and
belief of the Insured as to the following: the
time and oriyin of the loss, the interest of
the Insured and of all others in the property,
actual cash value of each item thareof and
the amount of loss thereto, 2ll encumbrances
thereon, all othar contracts of insurance,
whether valid or not, covering any of said
property, any changes in the title, use,
oceupation, location, possession or expo-
sures of said property since the issuing of
this policy, by whom and for what purpose
any building herein described and the several
parts thereof were occupied at the time of
loss. The Insured, at the option of the
Insurer, mey be required to furmish a com-
plete inventory of the destroyed, damaged
and undamaged property, showing in detail
quantities, costs, actual cash value and
amount of loss claimed, and verified plans
and specifications of any building, fixtures
or machinery destroyed or damaged.

The Insured, a3 often as may be reason-
ably required, shall exhibit to any person
designated by the Insurer all that remains of
any property herein described, and submit
to examinations under osth by any person
named by the Insurer, and subscribe the
same; and, as often as may be reasonably
required, shall produce for examination all
books of account, bills, invoices and other
vouchers, or certified copies thereof if origi-
nals be lost, at such reasonable time and
place as may be designated by the Insurer or
its representative, and shall permit extracts
and copies thereof to be made.

P. Appraisal.~—In case the Insured and the
Insurer shall fail to agree as to the actual
cash value of the amount of loas, then, on
the written demand of either, each shall
select a competent and disinterested ap-
praiser and notily the other of the appraiser
seiected within 20 days of such demand. The
appraisers shall first select a competent and
disinterested umpire; and failing for 15 days
to agree upon such umpire, then, on request
of the Insured or the Insurer, such umpire
shall be selected by a judge of a court of
record in the State in which the insured
property is located, The appraisers shall then
appraise the loss, stating separately actual
cash value and loss to each item; and, failing
to agree, shall submit their differences, only,
to the umpire. An award in writing, so
itemized, of any two when filed with the
Insurer shall determine the amount of actual
cash value and loss. Each appraiser shall be
paid by the party selecting him and the
expenses of appraisal and umpire shall be
paid by the parties equally.
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Q. Options.~—It shall be optional with the
Insurer to take all, or any part, of the
property at the agreed or appraised value,
and also to repair, rehuild or replace the
property destroyed or damaged with ather
of like kind and quality within a ressonable
time, on giving notice of its intention so to
do within 30 days after the receipt of the
proof of loss herein required.

R. Abondonment.—There shall be no
abandonment to the Insurer of any prop-
erty.

S. When Loss Payable.—The amount of
loss for which the Insurer may be liable shall
be payable 60 days after proof of loss, as
herein provided, is received by the Insurer
and ascertainment of the loss is made either
by agreement between the Insured and the
Insurer expressed in writing or by the filing
with the Insurer of an award as herein
provided.

T. Action Agoinat the Insurer —No suit
or action on this policy for the recovery of
any claim shall be sustainabie in any court of
law or equity unless all the requirements of
this policy shall have been complied with,
and unleas commenced within 12 months
next after the date of mailing of notice of
disallowance or partial disaliowance of the
claim. An action on such claim against the
Insurer may be instituted, withoul regard to
the amount in controversy, in the United
States District Court for the district in which
the property shall have been situated.

U. Subrogation.—In the event of any
paymenti under this policy, the Insurer shall
be subrogated to all the Insured’s right of
recovery therefor against any party, and the
Insurer may require from the Insured an
assignment of all rights of recovery against
any party for loss to the extent that pay-
ment therefor. is made by the Insurer. The
Insured shall do nothing after loss to preju-
dice such right; however, this insurance shall
not be invalidated shouid the Insurad waive
in writing prior to a loss any or all right of
recovery against any party for loss occurring -
to the described property.

IN WITNESS WHEREOF, the Insurer has
executed and attested these presents; but
this policy shall not be valid unless counter-
signed by the duly authorized representative
of the Insurer.

GLORIA M. JIMENEZ,
Federal Inaurance Administrator.

Endorsement 1

CONDOMINIUM ASSOCIATION
ENDORSEMENT

If the named Insured on this policy is a
condominium association, then at the time
of 1oss by flcod the following terms, subject
to all other provisions of the policy, will
apply:

1. The building coverage of this policy,
subject to the stated limits will cover damage
to all building items covered wunder the
policy and owned in common by the con-
dominium sssociation members.

2. The building coverage of this policy,
subject to the stated limits, is extendad to
sover damage to all structural items within
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the Individual Condominium Units, includ-
ing walls, floors, ceilings, and their related
coverings, such as paint, paper, panelling,
carpeting, and tile. Also covered are installed
appliances for heating, cooling, plumbing
and electrical purposes. The structural items
may be original installations or replacement
or additional items.

3. The building coverage outlined in par-
agraph 2 above has application only to the
extent that the policy’s stated limits have
not been exhausted under paragraph 1.

4. The policy deductible relating to the
building coverage shall be applied against the
total damage to all of the building's struc-
tural elements and not against the covered
loss, and shail not be applied separately in
the case of each unit sustaining damage.

5. The contents coverayge of this policy
covers damaye, subject to the stated limits,
to all contents items owned in common by
the association members and containad in
the insured building or removed therefrom
in accordance with the policy’s terms,

6. The policy deductible relating to con-
tents coverage shall be applied ayainst the
total damage to all contents owned in
common by the condominium association
members and contained in the insured build-
ing or removed therefrom in accordance
with the policy’s terms and not against the
covered loss..

7. Loss under this endorsement shall be
adjusted with the condominium association
and shall be payahle to the insurance trustee
of record, as designated by the association.

. (National Flood Insurance Act of 1968 (title
XI11 of the Housing and Urban Development
Act of 1968), as amended (42 U.S.C.
4001-4128}) :

{43 FR 2570, Jan. 17, 1978, as amended at
44 FR 32215, June 5, 1979. Redesignated at
14 FR 31177, May 31, 1979]

" PART 62—SALE OF INSURANCE AND '
ADJUSTMENT OF CLAIMS

Subpart A—Issuance of Policies
Sec. o
62.1
62.2
62.3
62.4
825
62.6
62.7

Purpose of part.

Definitions.

Servicing Agent.

Limitations on sale of policies.
Premium refund.

Minimum commissions.

Notice to policyholders.

Subpart B—Claims Adjustment and Judicial
Review

62.21 Claims adjustme t.
62.22 Judicial review,

Authority: Sec. T(d), 79 Stat. 670; 42
U.8.C. 3535(d): sec. 1306, 82 Stat. 575 (42
U.S.C. 4013); Rearganization Plan No. 3 of
1978 (43 FR 41943) and Executive Order
12127, dated March 31, 1979 (44 FR
19367) and delegation of authority to Fed-
Insurance Administrator (44 FR
10963).

Tide 43—Emergency Managemant and Assistancs

Source: 43 FR 2573, Jan 17, 1978;
unless otherwise noted. Hedesiynated at 44
FR 31177, May 31, 1979,

Subpart A—Issuance of Policies

§62.1 Purpose of part.

The purpose of this Part is to set forth
the manner in which flood insurance under
the Program is made available to the general
public in those communities designated as
eligible for the sale of insurance under Part
64 of this subchapter, and to prescribe the
general method by which the Administrator
exercises his/her responsibility regarding the
manner in which claims for losses are paid.

§62.2 Definitions.

The definitions set forth in Part 59 of this
subchapter are applicable to this Part.

§62.3 Servicing Agent.

{a) Pursuant to sections 1345 and 1346
of the Act, the Administrator has entered
into the Agreement with a servicing agent to
authorize it to assist in issuing flood insur-
ance policies urder the Program in commu-
nities designated by the Administrator and
to accept resoansibility for deliveey of poli-
cies and payment of claims for losses as
prescribed by and at the discretion of the
Administrator.

(b) The following company has been
contracted to act as a servicing agent for the
Federal Insurance Administration:

EDS Federal Corp.., 6410 Rockledge Dnve
Bathesda, Md. 20034,

(c) The servicing agent will arrange for
the issuance of flood insurance to any
person qualifying for such coverage under
Parts .61 and 64 of this subchapter who
submits an application to the servicing agent
in accordance with the terms and conditions
of the contract between the Agency and the
servicing agent,

(d) Applications and premiums should bc
mailed to: .

National Flood Insurance Program, Federal
Insurance Administration, Federal Emcr-
gency Management Agency, P.O. Box
2448, Arlington, Va. 22202,

§62.4 Limitations on sale of policies,

{a) The servicing agent shall be deemud
to have agreed, as a condition of its contract
that it shall not offer flood insurance under
any authority or auspices in any amount
within the maximum limits of coverage
specified in §61.6 of this subchapter, in any
area the Administrator designates in Part 64
of this subchapter as eligible for the sale of
flood insurance under the Program, other
than in accordance with this Part, the
Agreement, and the Standard Flood Insue-
ance Policy.

{b) The a=zgreement and all activitics
thereunder are subjest to Title VI of the
Civil Rights Act of 1964, 42 U.S,C. 20004,
and to the applicanle Federal regulations and
requirements issued from time to time pur-
suant thereto. No person shall be excluded
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from participation in, denied the benefits of,
or subjected to discrimination under the
Program, on the ground of race, color, sex,
creed or national origin. Any complaint or
information concerning the existence of any
such unlawful discrimination in any matter
within the purview of this Part should be
referred to the Administratoe.

§62.5 Premium refund.

A Standard Flood Insurance Policyholder
whose property has been determined not to
be in a special hazard area after the map
revision or a Letter of Map Amendment
under Part 70 of this subchapter may cancel
the policy within the current policy year
provided (a) he was required to purchase or
to maintain flood insurance coverage, or
both, as a condition for (inancial assistance,
and (b) his property was located in an
identified special hazard area as represented
on an effective FHBM or FIRM when the
financial assistance was provided, If no claim
under the policy has been paid or is pending,
the full premium shall be refunded for the
current policy vear, and for an additional
policy year where the insured had been
required to renew the policy during the
period when a revised map was being re-
printed.

§62.6 Minimum commissions.

The earned commission which shall be
paid to any property or casualty insurance
agent licensed in the state in which the
insured property is located with respect to
each policy or renewal he duly procures for
an eligible purchaser shall not be less than
$10. Any refunds of premiums authorized

. under this subchapter shall not affect a .

previousiy earned commission, and no agent
shall be required to return that earned ’
commission.

§62.7 Notice to policyholders.

. Pursuant to the National Flood Insurance
Program (42 U.5.C. 4001-4128) the servicing
agent shall provide a notice in all flood
iniurance policies issued and renewed con-
taining the following information:

{a) The policy indicated on the reverse
side wiil expire 12 p.m. on the day prior to
the renewal date shown. Your policy, when
renewed, will be issued by the Federal
Government, as insurer, rather than by the
National Fiood Insurers Association, whose
contractual relationship with the Depart-
ment of Housing and Urban Development
terminated on December 31, 1977,

(b} To avoid a lapse in coverage your
renewal premium for the next annual term
must be received prior to the expiration of
the current policy term. If you elect the
increased amount of insurance shown in B,
your renewal premium must be received 15
days prior to the current term expiration
date in order for the increased amounts of
insurance to take effect on the renewal
effective date shown,

(e} If this policy is allowed to expize, the
mortgagee of the insured property, if any,
will be provided written notice as is provided
for under the policy conditions.

(d) If you have anv questions, contact
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your local ayent. I you are unable to
tontuct the agent, refer questions to the
aearest National Flood In:urance Servicing
Center.

Subpart B—Claimz Adjustment and
Judicial Review

§62.21 Claims adjustment.

(a) In accordance with the Agreement,
the servicing agent shall arrange for the
prompt adjustment and settlement and pay-
ment of all elaims arising from policies of
insurance issued under the program. Investi-
gation of such claims may be made through
the facilities of its subcontractors or insut-
ance adjustment organizations, to the extent
required and appropriate for the expedmous
processing of such claims,

(b} All adjustment of losses and settle-
ments of claims shall be made in accordance
with the terms and conditions of the policy
and Parts 61 and 62 of this subchapter.

§62.22 Judicial Review,

{a) Upon the disallowance by the Federal
Insurance Administration or the servicing
agent of any claim on grounds other than
failure to file a procf of loss, or upon the
refusal of the claimant to accept the amount
allowed upon any such claim, after appraisal
pursuant to policy provisions, the claimant
within one year after the date of mailing by
the Federal Insurance Adminiscration or the
servicing agent of the notice of disallowance
s partial disallowance-of the claim may,
pursuant to 42 U.S.C. 4053, institute an
action on such claim against the Director of
the Federal Emergency Management Agency
in the U.S. District Court for the district in
which the insured property or the major
portion thereof shall "liave been situated,
without regard to the amount in contro-
versy.

(b) Service of process for all judicial
proceedings where a claimant is suing Direc-
tor pursuant to 42 US.C. 4071 shall be
made upon the appropriate United States
Attorney, the Attorney General of the
United States, and the Director of the
Federal Emergency Management Agency.

PART 63—[RESERVED]

PART 64—COMMUNITIES ELIGIBLE
FOR THE SALE OF INSURANCE

Sec.
64.1
64.2
64.3
64.4

Purpose of part.

Definitions.

Flood Insurance Maps,

Effect on community eligibility result-
ing from boundary changes, govern-
mental reorganization, ete.
Relationship of rates to zone designa-
tions.

64.6 List of eligible communities.

64.5

Authority: Sec. T(b), 79 Stat. 670; 42
}.8.C. 3535(d); Sec. 1361, 82 Stat. 587;42
U.S.C. 4102; Reorganization Plan No. 3 of
1978 (43 FR 41943) and Executive Order

12127, dated March 31, 1979 (44 FR
19367) and delegation of authority to Fed-
eral Insurance Administrator (44 FR
20963), unless otherwise noted.

Source: 41 FR 46986, Oct. 26, 1976,
unless otherwise noted. Redesignated at 44
FR 31177, May 31, 1979.

§64.1 Purpose of Part.

(a} 42 U.S.C. 4012(c), 4022, and 4102
require that flood insurance in the maximum
limits of coverage under the regular program
shall be offered in communities only after
the Administrator has: (1) Identified the
areas of special flood, mudslide (i.e., mud-
flow) or flood-reiated erosion hazards within
the community under Part §5 of this sub-
chapter; and/or (2) completed a risk study

for the applicant community. A period of 15~

vears ending July 31, 1983, was aliotted for
this purpose. The priorities for conducting
such risk studies are set forth in §§59.23
and 60.25 of this subchapter. A purpose of
this Part is periodically to list those com-
munities in which the sale of insurance
under the regular program has been author-

ized

(b) 42 U.5.C. 4056 authorizes an emer-
gency implementation of the National Flood
Insurance Program whereby, for a period
ending on September 30, 1978, the Adminis-
trator may make subsidized coverage avail-
able to eligible communities prior to the
completion of detailed risk studies for such
areas. This Part also describes procedures
under the emergency program and lists
communities whxch become eligible under
that program.

(National Flood Insurance Act of 1968
(Title XIII of the Housing and Urban Devel-
opment Act of 1968), effective January 28,
1969 {33 FR 17804, November 28, 1968),
as amended (42 U.S.C. 4001-4128); and
Secretary's delegation of authority to Fed-

eral Insurance Administrator, 34 FR 2680,

February 27, 1969, as amended (39 FR
2787, January 24, 1974))

{41 FR 46986, Oct. 26, 1976, as amended
at 43 FR 7141, Feb. 17, 1978. Redesignated
at 44 FR 31177, May 31, 1979} .

§64.2 Definitions.

The definitions set forth in Part 59 of this-

subchapter are applicable to this Part.

§64.3 Flood Insurance Maps.

{a) The following maps may be prepared
by the Administrator for use in connection
with the sale of flood insurance:

(1) Flood Insurance Rate Map (FIRM):
This map is prepared after the risk study for
the community has been completed and the
risk premium rates have been cstablished. It
indicates the risk premium rate zones appli-
cable in the community and when those
rates are effective. The symbols used to
designate those zones are as follows:

Zone symbot:
Al iiennas Area of speciat flood hazard with-
out water surface elevations
determined.
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Zore symbal:

A1S99 .. ... Area of special flood hazard with
water surface elevations deter.
minved

AQ ....... Area of special flood hazards hav-

ing shallow water dapths and/
or unpredictable flow paths
between (1) and (3) fr,

vi-30 ..... Area of special flood hezards,
with weiocity, that is inun-
dated by tidai ftoods (coastal
high hazard area}.

VO .. ..... Area of speciat flood hazards hav-
ing shallow water depths and/
or unpredictabie flow paths
between (1} and {3) ft. and
with velocity.

B......... Area of moderate flood hazards.

[ o Area of minima!l hazards.

[ > TR Area of undetermined but pos- .
sible, Hfood hazards,

M........ Area of special mudslide (i.e.,
mud!iow} hazards.

. T Area of modarate mudslide (i.e.,
mudtiow) hazards.

Poveaenun. Area ot undetermined, but pos-
sible, mudslide hazards.

E.cveinane Area of specisl flood-related ero-
sion hazards,

Areas identiflied as subject to more than cne
hazard (flood, mudslide (i.e,, mudftow),
flood-related erosion) will be designated by
use of the proper symbols in combination.

(2) Flood Hazard Boundary Map
(FHBM). This map is issued by the Adminis-
trator delineating Zones A, M, and E within
a community.

(b) Notice of the issnance of new or
revised FHBMs or FIRMs is given in Part 65
of this subchapter. The mandatory purchase
of insurance is required within designated
Zones A, Al-99, A0, V1-30, VO, M, and E.

(c) The FHBM or FIRM shall be main-
tained for pubhc inspection at the following
locations:

(1) The Information Office of the State
agency or agencies designated by statute or
the reapective Governors to cooperate with
the Administrator in implementing the Pro-
gram whenever a community becomes eligi-
ble for Program participation and the sale of
insurance pursuant to this section or is
identified as flood-prone pursuant to Part €5
of this subchapter;

(2) One or more official locations within
the community in which flood insurance iy
offered, which shall be specified in Part 65
of this subchapter at the time identification
of the community as flood-prone is an-
nouncad by publication in the Federal Regis-
ter;

{3) The NFIA servicing company for the
State or area (additional copies may be
obtained from the appropriate servicing
company) (See §62.7);

(4) The official record copy of each
official map shall be maintained in F1A files
in Washington, D.C.

§64.4 Effect on community eliyibility re-
sulting from boundary changes, gov-
ermnmental reorganization, ete.

(a) When a community not participating
in the Program acquires by means of an-
nexation, incorporation, or otherwise, an
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ares within another community participating
in the Program, no new flood insurance snall
be made availabla as of the efiective date of
annexation until the newly acquiring com-
munity participates in the Program. Uatil
the cifective date of participation, existing
Mood insurance policies remain in affect
until the policy's date of expiration, but
shall not be renewed.

(b) When a community particioating in
the Program acquires by means of annexa-
tion, incorporation, or otherwise, another
area which was previously located in a
community either participating or not par-
ticipating in the Program, the community
shall have six months from the date of
acquisition to formally amend its flood lain
management regulations in order to include
all flood-prone areas within the newly ac-
quired area. The amended regulatioas shall
satisfy the applicable requirements in §60.3
of this subchapter based on the data pzevi-
ously provided by the Administrator. In the
event that the newly acquired area was
previously located in a community partici-
pating in the Program, the provisiona of this
section shall only apply if the community,
upon acquisition, and pending formal adop-
tion of the amendment to its flood piain
management regulations, certifies in writing
over the signature of a community official
that within the newly acquired area the
flood plain management requirements previ-
ously applicable in the area remain in force.
In the event that the newly-acquired area
was previousiy located in a commurity not
participating in the Program, the provisions
of the section shall only apply if the
ommunity, upon acquisition, and pending
formal adoption of the amendments to its
flood plain management regulations, certifies
in writing over the signature of a community
official that it shall enforce within the
newly-acquired area the requirements of
§60.3(b) of this subchapter. During the six
month period, existing flood insurance poli-
cies shall rermain in effect until their date of
expiration may he renewed, and new policies
may be issued, Failure to satisfy the appli-
cable requirements in §50.3 shall result in
the community's suspension from Program
participation pursuant to §59.24 of this
subchapter,

{¢) When an area previously a part of a
community participating in the Program
becomes autonomous or becomes a portion
of a newly autonomous community resulting
from boundary changes, governmental reor-
ganization, changes in state statutes or con-
stitution, or otherwise, such new community
shall be given six months from the date of its
independence, to adopt flood plain manage-
ment regulations within the specia! hazard
areas subject to its jurizdiction and to submit
its application for participation as a separate
community in order to retain eligibility for
the sale of flood insurance. The regulations
adopted by such new community shall satis-
fy the applicahle requirements in §60.3 of
this subchapter based on the data previously
provided by the Administrator. The prowvi-
sions of this section shall only apply where
the new community upon the date of its
independence certifies in writing over the

~=s<ignature of a community official that,

ending formal adoption of flood plain
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manayement regulations, the floed plain
management requirements previously appli-
cable in that area remain in effect. During
the six month period, existing fload insur-
ance policies shall cemain in effect until their
dutes of expiration may he renewed, and
new policies may be isdued, Failure to satiafy
the applicabla requirements in §60.3 of this
subchapter ahall result in the community’s
suspension from Program participation pue-
suant to §59.24 of this subchapter. ]

(d) Where any community or any azrea
within a community had in effect a FH3M
or FIRM, but all or a portion of that
community has been acquired by another
community, or becomes autonomous, that
map shall remain in effect until it is super
seded by the Administrator, whether by
republication as part of the map of the
acquiring community, or otherwise,

(e} When a'community described in para-
graph (3), (b}, (¢), or (d) of ihis saction has
fiood elevations in effect, no new appeal
period under Parts 66, 67, and 68 of this
subchapier will begin except as new scien-
tific and technical data are available.

§64.5 Relationship of rates to zone desig-
nations.

(a) In order to expedite a community’s
qualification for flocd insurance under the
emergency program, the Administrator may
authorize the sale of such insurance without
designating amy Zones A, M, or E within a
community, provided the community has
previcusly "adopted flood plain management
regulations meeting the requirements of
§60.3(a), §60.4(a) or §60.5(a)- of this
subchapter. When the Administrator has
obtained sufficient technical information to
delineate Zones A, M, or E, he/she shall
delineate the tentative boundaries on a
FHBM.

(b) Upon the effective date of the FIRM,

- flood insurance will continue to be available

througaout the entire community at charge-
able rates (i.e., subsidized) for first layer
coverage of existing structures, but will be
only available at risk premium rates for all
new construction and substantial improve-
ments. Upon the effective date of a FIRM,
second layer coveraye is available only at risk
premium rates for all structuces,

(c) Detailed insurance information may
be obtained from the servicing companies.
See Part 62 of this subchapter.

§64.6 List of eligible communities.

The sale of flood insurance pursuant to
the National Flood Insurance Program (42
U.S.C. 4001-4128) is authorized for the
communities set forth under this section.
Previous listings under this Part continue in
effect until revised.

Note.—For references to FR pazes show-
ing lists of eligible communities, see the List
of CFR Sections Affected appearing in the
Finding Aids section of this volume.

PART 85—IDENTIFICATION AND
MAPPING OF SPECIAL HAZARD
AREAS

Sec.
65.1 Purpose of Part.
65.2 Definitions.
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Sec,
65.3 List of communities with special haz-
ard areas (FHBM's in effect).

List of communities with detailed en-
gineering data (FIRMs).

Requirement to submit new technical
data.

Administrative withdrawal of mapa.
List of communities with minimal
hazard areas.

List of communities with no special
flood hazard arcas.

List of communities with minimal
flocd hazard areas.

65.4
65.5

65.6
65.7

65.8
65.9

Authority: Seec, 7(d), 79 Stat. 670; 42
U.S8.C. 3535(d), Sec, 1260, 82 Stat. 587,42
U.S.C. 4101; Reorganization Plan No. 3 of
1978 (43 FR 41943) and Executive Order
12127, dated DMarch 31, 1979 (44 FR
19367) and delegation of authority to Fed-
eral Insurance Administrator (44 FR
20983), unless otherwise noted.

Source: 41 FR 46987, Oct. 26, 1976,
unless otherwise noted. Redesignated at 44
FR 31177, May 31, 1979.

§65.1 Purpose of Part.

42 US.C, 4101 authorizes the Adminis-
trator to identify and publish information
with respect to all areas within the United
States having special flood, mudilide (i.e.,
mudflow) and flood related ercsion hazards.
The purpose of this Part is to list those
communities that have been identified by
the Administrator as having such special
flood, mudslide (i.e., mudflow) or flood-re-
lated erosion hazards. Additional communi-
ties will be addad to this list from time to
time as the necessary information becomes
available. This Part also provides a list of
communities for which detailed engineering
data in the form of water surface elevation
data for the flood with one percent chance
of being equailed or exceeded in any given
year and the flood insurance rate zones for
the special hazard areas within those com-
munities has been made available. Addition-
ally, this Part contains information concern-
ing the revision of Flood Hazard Boundary
Maps (FHBM'’s) or Flood Insurance Rate
Maps (FIRM's), and notice of administrative
withdrawal of special flood hazard maps
(i.e., FHMB's or FIRM"s).

§65.2 Definitions.

The definitions set forth in Part 59 of this
subchapter are appiicable to this Part.

§65.3 List of communities with special
hazard areas (FHBM's in effect).

Note.—For the list of communities and
the designated A, M, and E zones issued
under this Section and not carried in the
Code of Federal Regulations, see the List of
CFR Sections Affected appearing in the
Finding Aids section of this volume.

§65.4 List of communities with detailed
engineering data (FIRM’s).

{a) General. This section provides a cu-
mulative list of communities for which the
Administrator already has in effect, or has
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scheduled to have in effect, a FIRM, thereby

usuaily providing water surface eclevations
for all or purtions of Zones A and V.

(u) The affective date of the most recent
revision of the FIRM for the communities
lisied are entered as follows {which will not
appear in the Code of Federal Regulutions
except for the paye number at this enlry in
the Federal Reyister).

[42 TR 91190, Feb. 14, 1977. Redesignated
at 44 FR 31177, May 31, 1979}

Note.—For a list of communities issued
under this section and not caried in the
CF see the List of CFR Sections Alfected
appearing in the Fmdmg Aids section of this
volume.

§65.5 Requirement to submit new techni-
cal data.

A community’s base flood elevations may
increase or decrease resuiting from physical
changes affecting flooding conditions. With-
in six months of the date that such informa-
tion becomes available, a community shall
notify the Administrator of the changes by
submitting technical or scientific data in
accordance with this paragraph. Such sub-
mission is necessary so that upon confirma-
tion of those physical changes affecting
flooding conditions risk premium rates and
flood plain management requirements will
be based upon current data.

{a) The Chief Executive Officer {CEQ) of
a community participating in the Program
shall submit to the Administrator technical
or scientific information indicating that the
base flood elevations on the community's
FIRM do not accurately reflect flood risks as
they currently exist. Such information shali
include, but not necessarily be limited to:

(1) A topographic map exhibiting ground
elevation contours in greater detail than
maps available at the time of the flood
insurance study, or exhibiting topographic
or ground elevation changes since the flood
insurance study was performed; and

{2) Hydrologic dataz which has become
availabie since the flood insurance study was
perfarmed, such as photographs or historical
records of a major flooding occurrence or a
flood study or information developed by an
appropriate authoritative source, such as a
Federal or State agency, a County Water
Control District, and a County, City or
private registered professional engineer.
Hydrologic information shall be of sullicient
detail so that the hydrologic computations
rmay be evaluated by the Administrator, or

(3) Information about flood control
projects, such as stream channelization, con-
siruction of new dams, reservoirs, artificial
canals, private levees, or flood protection
systems. Such information shall:

{i) Be submitted at least six months prior
to the expected completion date of the
project, and

(ii) Include a complete plan of the proj-
ect with cross sections and dimensions,
together with a detailed map of the affected
area indicating changes in base flood eleva-
tio‘;xs caused by construction of the project,
an

(iil) Be reflected on the community’s
FIRM oniy after the project has beea com-

pleted, except as may he provided in this
subchapter,

{b) The technical and scientific informa-
tion indivating changes in base flood elevn-
tions shali he submitted to:

Engmeenng Division, Office of Flood Insur-
ance, Féderal Insurance Admiaistration,
Federal Emergency Management Agency,
1725 I Street, NW, Washington DC
20472,

(c) Upon receipt of the scientific or
technical data, the Administzator shall (1)
mail an acknowledgement to the CEQ, and
(2) notify the CEQ within 90 days that:

(i} The base flood elevations on the
effective FIRM are correct and shall not he
modified; or

{ii} The flood elevations on the effective
FIRM shall be modified, and new base flood
elevations shall be established under the
provisions of Part 67 of this subchapter; or

(iit) An additional 90 days is required to
evaluate the scientific or technical data
submitted.

§65.6 Administrative withdrawal of maps.

{a) Flood Hgzard Boundery Maps
(FHBM’s).

The following is & cumulative list of
withdrawals pursuant to this Part:

40 FR 5149
40 FR 17015
40 FR 20798
40 FR 46102
40 FR 53579
40 FR 56672
41 FR 1478
41 FR 50990
41 FR 13352
41FR 17726
42 FR 8895
42 FR 29433
42 FR 46226
42 FR 63076
43 FR 24019
44 FR 815
44 FR 6383
44 FR 18485
44 FR 25636
44 FR 34120 .
44 FR 52835

{b) Flood Insurance Rate Maps (FIRM's)
Thre following is a cumulative list of
withdrawals pursuant to this Part:

40FR 17015
41 FR 1478

42 FR 48511
42 FR 64076
43 FR 24019
44 FR 25636
44 FR 52835

(National Flood Insurance Act of 1968 (title
XIII of the Housing and Urban Development
Act of 1968); effective Jan. 28, 1989 (33
FR 17804, Nov. 28, 1968), as amended, 42
U.S.C. 4001—4128; Executive Order 12127,
44 FR 19367 ; and delegation of authority to
Federal Insurance Administrator, 44 FR
20963)

44 FR 52836, Sept. 11, 1979]
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Note.—For the list of commuaities issued
under this section, and not carried in the
CFR, see the List of CFR Sections Alfected
Appearing in the qumq Aida section of this
volume.

- §66.7 List of communities with minimal

hazard aress.

[43 FR 24022, June 2, 1978. Redesignated
at 44 FR 31177, May 31,1979]

Note.—For the list of communities isaued
under this section and not carried in the
CFR see the List of CFR Sections Affected
appearing in the Finding Aida section of this
volume.

§658 List of communities with no special
flood hazard areas,

(43 FR 36241, Aug. 16, 1978. Redesignated
at 44 FR 31177, May 31, 1979]

Note.—For the list of communities issued
under this section and not carried in the
CFR see the Liat of CFR Sections Affected
appearing in the Finding Aids section of this
volume,

§639 List of communities with minimal
flood hazard areas.

{44 FR 5079, Jan. 25, 1979, Redesignated
at 44 FR 31177, May 31, 1979

Note.—For the list of communities issued
under this section and not carried in the
CFR see the List of CFR Sections Affected
appearing in the Finding Aids section of this
volume.

PART 66—CONSULTATION WITH
LOCAL OFFICIALS

Sec.
66.1
€66.2
66.3

66.4

Purpose of part.

Definitions. :
Establishment of community case file
and flood elevation study docket.
Appointment of consultation coordi-
nation officer.

Responasibilities of CCO.

Duties of CCO.

66.5
66.6

Authority: Sec, 205{a), 87 Stat. 983 (42
1.5.C. 4128); Reorganization Plan No. 3 of
1978 (43 FR 41943) and Executive Order
12127, dated Mareh 31, 1979 (44 FR
19367) and delegation of authority to Fed-
erat Insurance Administrator (44 FR
20963).

Source: 41 FR 46988, Oct. 26, 1976,
unless otherwise noted. Redesignated at 44
FR 31177, May 31, 1979.

§65.1 Purpose of part.

(a) The purpose of this Part is to comply
with section 206 of the Flood Disaster
Protection Act of 1973 (42 U.5.C. 4107) by
establishing procedures for flood elevation
determinations of Zones A1.99 and V1-30
within the community so that adequate
consultation with the community officials
shall be assured.
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§66.2

{(b) The nrocedures in this Part shall
apply when base flood clevations are to he
determined ur modified.

(c) The Administrutor or his delegate
shall: '

(1) Specifically request that the com-
munity submit pertinent data concerning
floud hazards, flooding #xperience, plans to
avoid potential hazards, estimate of histori-
cal and prospective economic impact on the
community, and such other appropriate data
(particularly if such data will necessitate a
modification of a base flood elevation).

(2) Notify local officials of the progress
of surveys, studies, investigations, and of
prospective findinys, along with data and
methods employed in reaching such con-
clusions; and

(3) Encourage local dissemination of sur-
veys, studies, and iInvestigations so that
interested persons will have an opportunity
to bring relevant data {o the atteation of the
community and to the Administrator,

§66.2 Definitions.

The deflinitions set forth in Part 59 of this
subchapter are applicable to this Part.

§66.3 Establishment of community case
file and flood elevation study docket.

(a) A file shall be established for each
community at the time initial consideration
is given to studying that community in order
to establish whether or not it contains
flood-prone areas. Thercafter, the file shall
include copies of all correspondence with
officials in that community. As the com-

- munity is tentatively-identified, provided

with base flood elevations, or suspended and
reinstated, documentation of such actions
by the Administrator shall be placed in the
community file, Even if 2 map is administra-
tively rescinded or withdrawn after notice
under Part 65 of this subchapter or the
community successfully rebuts its fleod-
prone designation, the file will be main-
tained indefinitely.

(b} A portion of the community file shall
be designated a flood elevation study con-
sultation docket and shall be established for
each community at the time the contract is
awarded for a flood elevation study. The
docket shall include copies of (1) all corre-
spondence between the Administrator and
the community concerning the study, re-
ports of any meetings among the Federal
Insurance Administration represeatatives,
property owners of the community, the
state coordinating agency, study contractors
ar other interested persons, {2) relevant
publications, (3) a copy of the completed
flood elevation study, and (4) a copy of the
Administrator’s final determination.

(c) A flood -elevation datermination
docket shall be established and maintained
in accordance with Part 67 of this subchap-
ter.

§66.4 Appointment of consultation coordi-
nation officer.

Thé Administrator shall appoint an em-
ployee of the Federal Emergency Manage-
ment Agency, or other designated Federal
empioyee, as the Consultation Coordination

Title 44—~Ememency Managament and Assistance

Officer (CCO) for each community when a
cantract i3 awarded for a Flood Elevation
Study, and, in writing, shall advise the
community and the appropriate state coor-
dinating agency or ofticial for the state in
which the community is located of the
designation of the CCQC.

§68.5 Respoasibilitiea of CCQ,

(a) The CCO szhail Le responsible for
arranging consultation amony appropriate
officials of a community in which any
proposed Flood Insurance Study is under
taken, the state coordinating agency, and the
organization under contract or the auspices
of the Federal Insurance Administration
undertaking the study,

{b) The CCO shall encourage local dis~
semination of surveys, studies, and investiga-
tions so that interested partias will have an
oppoctunity to hring relevant data to tha
attention of the community and to the
Administrator.

(¢) The CCO shall be responsible for
encourazing the submission of community
information concerning the study by pro-
viding sample press reieases or other mate-
rials to accomplish such purpose,

§66.6 Duties of CCO.

(a) The primary duty of a CCO is to
provide conmsultation with appropriate offi-
cials of the commupity so that they may be
fully informed of (1) the responsibilities
placed on them by the Program, (2) the
administrative procedures followed by the
Federal Insurance Administration, (3) the
community’s role in developing the FIRM,
and (4) the responsibilities of the commu-
nity if it participates or continues to partici-
pate in the Program.

{b) Before the commencement of the
community’s proposed Flood Insurance
Study, the CCO for the community in which
the study is to be conducted, together with a
representative of the organization under-
taking the study, shall meet with cfficials of
the community. The state coordinating
agency shall be notified of this meeting and
may attend it. At this meeting, the CCO
shall inform the local officiais of (1) the date
when the study will commence, (2) the
nature and purpose of the study, (3) the
areas involved, {4) the manner in which the
study shall be undertaken, (5) the general
principles to be applied, and (6) the in-
tended use of the data obtained.

{c} After a Flood Insurance Study has
commenced in any community, the CCO for
that community shall serve as a liaison
among the local officials, the state coordi-
nating agency, and the organization under-
taking the study in order ta keep all inter-
ested parties informed as to the progress of
the study. .

PART 6T—APPEALS FROM PRO-
POSED FLOOD ELEVATION DETER-

MINATIONS
Sec.
67.1 Purpose of Part.
67.2 Deiinitions.
67.3 Establishment and maintenance of a
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Sec.
flood clevation determination docket
(FEDD).

67.4 Proposed flood zlevation determina
tion.

67.5 fight of appeal.

67.6 DBasis of appeal.

67.7 Collection of appaul data.

67.8 Appeal procedure.

67.9 Final determination in the absence of
an appeal by the community.

67.10 Rates during pendency of final deter-
mination.

67.11 Notice of [inal determination.

67.12 Appeal to District Courr.

Authority: Sec. 1304(a), 82 Stat. 574 (42
U.S.C. 4012}; Reorganization Plan No. 3 of
1978 (43 FR 41943) and Executive Order
12127, dated March 31, 1979 (44 FR
19367) and delegation of authority to Fed-
eral Insurance Administrator (44 FR
20963).

Source: 41 FR 46989, Oct. 26, 1976,
unless otherwise noted. Redesignated at 44
FR 31177, May 31, 1979.

§67.1 Purpose of Part.

The purpose of this Part is to establish
procedures implementing the provisions of
section 110 of Flood Disaster Protaction
Actof 1973.

§87.2 Definitions,

The definitions set forth in Part 59 of this
subchapter are applicable to this Part.

§67.3 Establishment and maintenance of a
flood elevation determination docket
(FEDD).

The Administrator shall establish a
docket of all matters pertaining to flood
elevation determinations. The docket files
shall contain the following information:

(a) The name of the community subject
to the flood elevation determination;

{b) A copy of the notice of the proposed
flood elevation determination to the Chief
Executive Officer (CEO) of the Community;

(c) A copy of the notice of the proposed
flood elevation determination published in a
prominent local newspaper of the commu-
nity;

(d) A copy of the notice of the proposed
flood elevation determination published in
the Federal Register;

(e) Copies of all appeals by private per-
son(.; received by the Administrator from the
CEO;

(f) Copies of all comments received by
the Administrator on the notice of the
proposed flood elevation determination pub-
lished in the Federal Register.

(2) A copy of the community’s appeal or
a copy of its decision not to appeal the
proposed lood elevation determination;

(h) A copy of the flood insurance study
for the community;

(i_) A copy of the FIRM for the com-
munity;

(j) Copies of all materials maintained in
the flood elevation study consultation
docket; and
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(s) A copy of the (inal determination
with cupporting documents.

§67.4 Proposed flood elevation determi-
nation.

‘The Adminutrator shall propose flood
vlevation determinations in the following
rmanner:

{a) Publication of the proposed flood
elevation determination for comment in the
Federal Register;

(b} Notitication by certified mail, return
receipt requested, of the proposed flood
clevation determination to the CZ0; and

{¢) Publication of the proposed flood
elevation determination in a prominent local
newspaper at least twice during the tea day
period immediately following the notifica-
tion of the CEOQ.

§67.5 Right of appeal.

(a) Any owner or lessee of real property,
within 2 community where a propoied flood
elevation determination has been made pur-
suant to section 1363 of the National Flood
Insurance Act of 1968, as amended, who
beiieves his property rights to be adversely
affected by the Administrator’s proposed
determination, may file a written appeal of
such determination with the CEQ, or such
agency as he shall publicly designate, within
ninety days of the second newspaper publi-
cation of the Administrator's proposed de-
termination,

-

§67.6 Basis of appeal,

The sole basis of an appeal under this Part
shall be the possession of knowledge or
information indicating that the elevations
proposed by the Administrator are scientifi-
cally or technically incorrect.

§67.7 Collection of appenl data.

(a) Appeals by private persons to the
CEOQ shall be submitied within ninety {(90)
days following the second newspaper publi-
cation of the Administrator's proposed flood
elevation determination to the CEO or to
such agency as he may publicly designate
and shall set forth scientific or technical data
that tend to negate or contradict the Admin-
istrator’s findings.

(b) Copies of all individual appeals re-
ceived by the CEO shall he forwarded, as
soon as they are received, to the Administra-
tor for information and placement in the
Flood Eievation Determination Docket.

(e) The CEO shall review and consolidate
all appeals by private persoas and issue a
written opinion stating whether the evidence
presented is sufficient to justify an appeal on
benalfl of such persons by the community in
its own name.

(d) The decision issued by the CED on
the basis of his review, on whether an appeal
by the community in its own name shall be
made, shall be filed with the Administrator
not later than ninety days after the date of
the second newspaper publication of the
Administrator's proposed flood elevation
determination and shall be placed in the
FEDD.

§57.8 Appea! procedure.

(a) I{ a community appezals Lthe proposed
flood elevation determination, the Adminis-
trator snall roview and take fully into ac-
count any technical or scientific data sub-
mitied by the community thet tend to
negate or contradict the information upon
which his/her proposed determination is
based.

(b) The Administrator shall resolve such
appeal by consuliation with offieials of the
local government, or by administrative hear-
ings under the procedures set forth in Part
68 of this subchapter or by submission of
the conflicting dala to an independent scien-
tific body or appropriate Federal agency for
advice.

() The final determination by the Ad-
ministrator where an appeal is filed shall be
made within a reasonable time. ]

{d) Nothing in this section shall be con-
sidered to compromise an appellant’s rights
granted under §67.12.

(e} The Administrator shall make avail-
able for public inspection the reports and
other information used in making the finail
determination. This material shall be admis-
sible in a court of law in the event the
community seeks judicial review in accord-
ance with §67.12.

§67.9 Finul determination in the absence of
an appeal by the community.

(a) If the Administrator does not receive
an appeal from the community within the
ninety days provided, he shall consolidate
and review on their own merits the individ-
ual appeals which, in accordance with §67.7
are filed within the community and for-
warded by the CEOQ.

{b) The final determination shall be
made pursuant to the procedures in §67.8
and, modifications shali be made of his
proposed determination as may be appro-
priate, taking into account the written opin-
iomn, if any, issued by the community in not
supporting such appeals,

§67.10 Rates during pendency of final de-
termination.

(a) Until such time as a final determina-
tion is made and proper notice is given, no
person within a participating community
shail ba denied the right to purchase flood
insurance at the subsidized rate.

(b) After the final determination and
upon the effective date .of a FIRM, risk
premium rates will be charged for new
construction and substantial improvements.
The effective date of a FIRM shall begin no
later than six months after the final flood
elevation determination.

§67.11 Notice of final determination.

The Administrator’s notice of the final
flood elevation determination for 2 com-
munity shall be in written form and pub-
lished in the Federal Register, and copies
shall bé sent to the CLO, all individual
appellants and the State Coordinating

Agency.
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§68.3

§67.12 Appeal to District Court.

(a) An appellant aggrieved by the final
determination of the Administrator may
appeal such determination only to the
Unaited States District Court for the District
within which the community is located
wititin sixty days alter receipt of notice of
determination.

(b) During the pendency of any such
litigation, all final determinations of the
Director shall be effective for the purposes
of this title unless stayex] by the court for
good cause shown.

(c) The scope of review of the appellate
court shall be in accordance with the provi-
sions of 5 U.S.C. 706, as mudified by 42
U.5.C. 4104(b).

PART 68—ADMINISTRATIVE
HEARING PROCEDURES

oW
=
L

Purpose of Part.
Definitions.
Right to administrative hearings.
Judge.
Establishment of docket.
Time and place of hearing.
Conduct of hearings.
Scope of review.
Admissible evidence,
.10 Burden of proof.
1 Right of judge to obtain scientific or
technical advice.
68.12 Determination.
68.13 Helief.

Authority: Sec. 1304(a), 82 Stat, 574 (42
U.S.C. 4012); Reorganization Plan No. 3 of
1978 (43 FR 41943) and Executive Order
12127, dated March 31, 1979 (44 FR
19367) and delegation of authority to Fed-
eral Insurance Admmxstrator (44 FR
20963).

Source: 41 FR 46990, Oct. 26, 1976,
unless otherwise noted, Redesignated at 44 -
FR 31177, May 31, 1879,

o
o
o
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§68.1 Purpose of Part.

The purpose of this Part is to establish
procedures for appeals of the Administra-
tor's base flood elevation determination,
whether proposed pursuant to section
1263(e) of the Act {42 U.S.C. 4104) or
modified because of changed conditions or
the avajlability of additional newly acquired
scientific or technical information.

§68.2 Definitions.

The definitions set forth in Part 59 of this
subchapter are applicable to this Part.

§68.3 Right to administrative hearings.

An administrative hearing under this Part
shall only be held if a community appeals
the Administrator’s flood elevation deter-
mination established pursuant to §67.8 of
this subchapter, or otherwise, and the Ad-
ministrator has determinad that such appeal
cannot be resolved by consultation with
officials of the community, or by submission
of the conflicting data to an independent
scientific body or appropriate Federal
agency for advice, ’
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$68.4 Judye.-

Each hearing shall be conductad by
an Administrative Law Judge (hereinafter
*Judge'"} certified by the Civil Service Cum-
mission or by a Hearing Qfficer (hereinaiter
“Judge’) designated by the Director.

§68.5 Eatablishment of docket.

The General Counsel shall establish a
dovket for appeals referred to him by the
Administrator (or administrative hearings.
This docket shall include, for each appeal,
copies of all materials contained in the
FEDD file on the matter, copies of all
correspondence in connection with the ap-
peal, ail motions, orders, statements, and
other legal documents, a transcript of the
hearing, and the judge’s final determinatian.

§68.6 Time and place of hearing.

{a) The time and place of each hearing
shall be designated by tha jud<e for that
hearing. He shall promptly advise the Ad-
ministrator and the General Counsel of such
designation.

{b} The judge’s notice ol the time and
place of hearing shall be sent by the Flood
Insurance Docket Clerk by registered or
certified mail, return receipt requested, to all
appellants. Such notice shall include a state-
ment indicating the nature of the proceed-
ings and their purpose and all appeilants’
entitlement to counsel. Notice of the hearing
must he sent no less than 30 days before the

date of hearing unless such period is waived

by all appellants,

}68.7 Conduct of hearings.

(a) The judge shall be responsible for the
fair and expeditious conduct of proceedings.

{b} The Administrator shall be repre-
sented by the General Counsel or his desig-
nee.

(c) One administrative hearing shall be
made for any one community unless the
judge for good cause shown grants a separate
appeal o appeals,

{d) The CEO or his dssignee shall repre-
sent all appellants from that community;
provided that any appellant may petition the
judge to allow such appellant to make an
appearance on his own behalf. Such a
petition shall be granted only upon a shaw-
ing of good cause.

{e) The Administrator shall assure that a
transcribed verbatim record is made of the
proceeding which shall he available for in-
spection by any appellant. An appsllant may
order copies of the transcribed verbatim
record directly from the reporter and shall
be responsible for payments,

§68.8 Scope of review.

Revie'w at administrative hearings shall be
limited to an examination of knowledge or
information presented by each -appellant
indicating that elevations proposed by the
Administrator are scientifically or techni-
cally incorrect,

§68.9 Admisible evidence.

(a) Legal rules of evidence shall not be in
(fect at administrative hearings. However,
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only vvidence relevant to issues within the
scope of review under §68.3 shall be admis-
sthle.

(b) The community's FEDD [ile shali be
admissible,

(c) Documentary and testimonial evis
dence shall be admissible.

(d) Admissibility of non-expert testi-
mony shail be within the discretion uf the
judge.

(e) The community's statement of rea-
sons for appealing shall be admissibie.

(£} All testimony shall be under oath.

§68.10 Burden of proof.

The bueden shall be on appellants to
prove that the [lood elevation determination
is not scientifically or technically correct.

§64.11 Right of judge to obtain scientific
or technical advice.

The judge may submit conflicting techni-
cal or scientific data to an independent
scientific body or appropriate Federal
agency for advice.

§68.12 Determination.

The judge shall make a written determina-
tton on the avidence presented at the hearing
within 30 days after the conclusion of the
hearing.

§68.13 Relief.

The sole relief which shall be granted
under this Part is a modification of the
Administrator’s proposed determination by
the judge in accordance with his determina-
tion under §68.12. This modification shall
be biading on the Administrator.

PART 69—{RESERVED]

PART 70~PROCEDURE FOR MAP
CORRECTION

Mapping Deficiencies Unrelated to
Community-Wide Elevation
Determinations

Sec.
70.1
70.2
70.3
70.4
70.5
70.6
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76.8
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Right to submit technical information.
Review by the Adminisirator,
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Distribution of Letter of Map Amend-
ment,

Notice of Letter of Map Amendment.
Premium refund after Letter of Map
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Authority: Sec. 1304(a), 82 Stat. 574 (42
U.5.C. 4011}; Reorganization Plan No. 3 of
1978 {43 FR 41943) and Executive Order
12127, dated March 31, 1979 (44 FR
19367) and delegation of authority to Fed:
eral Insurance Administrator (44 FR
20963).

Source: 41 FR 46991, Oct, 26, 1976,

unless otherwise noted. Redesignated at 44
FR 31177, May 31, 1979.
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Mapping Deliciencies Unrelated to
Community-Wide Elevation
Determinations

§70.1 Purpose of Part.

The purpose of this Part is to provide an
administrative procedure wheceby the Fed-
eral Insurance Administrator (Administra-
tor) will review the scientific or technical
submissions of an owner or lessee of prop-
erty who believes his property has been
inadvertently included in designated A, AD,
Al-99, V0 and V1-30 Zones, as 3 resuit of
the transpesition of the curvilinear line to
either street or to other readily identifiable
features. The necessity for this part ia due in
part to the technical difficulty of accurately
delineating the curvilinear line on either a
FHBM or FIRM. Where there has been &
final base flood elevation determination, any
alteration of the topography shall not he
subject to this procedure. Appeals of such
determinations are subject to the provisions
of Part 67 of this subchapter,

§70.2 Definitions.

The definitions set forth in Part 39 of this
subchapter are applicable to this Part.

§70.3 Right to submit technical informa-
tion.

(a) Any owner or lessee of property
{applicant} who heiieves his property has
been inadvertently included in a designated
A, A0, Al199, VO and V1-30 Zones on a
FHBM or a FIRM, may submit scientific or
technical information to the Administrator
for his/her review.

{b) Scientific and technical information
for the purpose of this Part may include, but
is not limited to the following:

(1) An actual copy of tha recorded plat -

map bearing the seal of the appropriate
recordation official (e.g. County Clerk, or
Recorder of Deeds) indicating the official
recordation and proper citation (Deed or
Plat Book Volume and Page Numbers), or an
equivalent identification where annotation
of the deed or plat book is not tha practice.

{2) A topographical map showing (i)
ground elevation contours, (ii}the total area
of the property in question, (iii) the location
of the structure or structures located on the
property in question, (iv) the elevation of
the lowest Moor (including bassment) oof the
structure or structures and {v) an indication
of the curvilinear line which represents the
area subject to inundation by a base flood.
The curvilinear line should be based upon
information provided by any appropriate
authoritative source, such 28 3 Federal
Agency, the appropriate state agency (e.g.
Department of Water Resources), a County
Water Control District, a County or City
Enygineer, a Federal Insurance Administra-
tion Flood Insurance Study, or a determina-
tion by a Registered Professional Engineer;

(3) A copy of the FHBM or FIAM
indicating the location of the property in
question;

(4) A certification by a Registered Pro-
fessional Engineer or Licensed Land Sur-
veyor of the type of structure and that the
lowest floor (including basement) of the
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structure is abovae the baze flood level. Where
thzre has he=n a {inai flood elevation deter-
nination, and fill has altered the topoy-
raphy, such certification shoutd include the
date that the Till was placed on the property.

£170.4 Review by the Administrator.

Trhe Administrator, after reviewing the
scientific or technical information submitted
under the provisions of §70.3, shall notily
the appilicant in writing of his/her determina-
tion within 80 days {zom the date of receipt
of the applicant's scientific or technical
information that:

(a) The property is within a designated
A, AD, A1-59, VO or V1-30 Zone, and shail
set forth the basis of such determination; or

(b) The property should not be included
within a designated A, A0, Al-99, VO, or
V1-30 Zone and that the FH3M or FI®M
wiil be modified accordingly; or

{c} An additional 60 days is required to
make a determination.

§70.5 Letter of Map Amendment,

Upon determining from available scien-
tific or technical information that a FHBM
or a FIRM requires modification under the
provisions of §70.4(b), the Administrator
shall issue a Letter of Map Amendment
which shall state: ’

{a) The name of the Community to
which the map to be amended was issued:

(b) The number of the map;

(c} The identification of the property to
be excluded from a designated A, AD,
A1-99, V0 or V1-30 Zane,

§70.6 Distribution of Letter of Map
Amendment.

(a) A copy of the Letter of Map Amend-
ment shall be sent to the applicant who
submitted scientific or"technical data to the
Administrator.

{b) A copy of the Letter of Map Amend-
ment shall be sent to the local map resposi-
tory with instructions that it be attached to
the map which the Letter of Map Amend-
ment is amending. -

{c) A copy of the Letter of Map Amend-
ment shull be sent to the map repository in
the state with instructions that it be at-
tached to the map which it is amending.

{(d) A copy of the Letter of Map Amend-
ment will be sent to any community or
governmental unit that requests such Letter
of Map Amendment.

{c} A copy of the Letter of Map Amend-
ment shall be sent to the National Flood
Insurers Association.

{f) A copy of the Letter of Map Amend-
ment will be maintained by the Federal
Insurance Admianistration in its community
case file.

§70.7 Notice of Letter of Map Amend-
ment.

(a) The Administrator shall publish a
notice in the Federal Register that the FIRM
for 2 particular community has been
amended by letter determination pursuant
o this Part.

(b) The Administrator shall not publish a
notice in the Federal Register that the

FHBM for a particular community has heen
amended by letter determination pursvant
to this Part. The Letter of Map Amendment
provided under §570.5 und 70.6 serves to
inform Lhe parties alfected.

{National Fiood Insurance Act of 1968
(Title XHI of Housing end Urban Develop-
ment Act oi 1983), effective January 28,
1969 (33 FR 17304, November 28, 19868),
2s amended; 42 U.S5.C. 4001-4128; and
Secretary’s delegation of authority to Fed-
eral Insurance Administrator 34 FR 2630,
February 27, 1969, as amended (39 FR
2787, January 24, 1974))

{42 FR 56953, Oct. 31, 1977. Redesignated
at 44 FR 31177, May 31, 1979]

§70.3 Premium refund after Letter of Map
Amendment.

A Standard Flood Insurance Policyholder
whose property has Lecome the subjectof a
Letter of Map Amendment under this Part
may cancel the policy within the current
policy year and receive a premium refund
under the conditions set forth in §62.5 of
this subchapter,

PARTS 7T1-74—[RESERVED}

PART 75—EXEMPTION OF STATE-
OWNED 2ROPERTIES UNDER
SELF-INSURANCZ PLAN

Subpart A—General
Sec.
75.1 Purpose of Part.
5.2 Definitions.
75.3 Burden of proof.

Subpart B—Standards for Exemption

75.10
75.11
75.12

Applicability.

Standards.

Application by a State for exemp-
tion.

Review by the Administrator.

States exempt under this Part.

75.13
75.14

Authority: Sec, 7(d), 79 Stat. 670 7(d);
42 U.S.C. 3535{d); and 42 US.C. 4128;
Reorganization Plan No. 3 of 1978 (43 FR
41943) and Executive Order 12127, dated
March 31, 1979 (44 FR 19367) and delega-
tion of authority to Federal Insurance Ad-
ministrator (44 FR 20953}

Source: 41 FR 46991, Oct. 26 1976,
unless otherwise noted. Redesignated at 44
FR 31177, May 31, 1979,

Subpart A—General

§75.1 Purpose of Part.

The purposze of this Part is to establish
standards with respect to the Administra-
tor's determinations that a State's plan of
self-insurance is adequate and satisfactory
for the purposes of exempting such State,
under the provisions of section 102(c) of the
Act, from the requirement of purchasing
flood insurance coverage for State-owned
structures and their contents in areas identi-
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375.41

fied by the Adminiscrator as A, AD, 2V,
V0@, and E Zones, in which the sale of
insurance hus heen made available, and to
nitabilsh the procedures by which a State
may request exemplion under section
102(e).

§75.2 Delinitions,

The definitions set forth in Part 59 of this
subchapter are applicable to this Part.

£75.3 Burden of proof.

In any application made by a State to the
Administrator for certitication of its self-
insurance plan, the burden of proof shall rest
upon the State making application 0 estab-
lish that its policy of seli-insurance is ade-
gquate and equals or exceeds the standards
provided in this Part.

Subpart B—Standards for Exemption

§75.10 Applicability.

A State shail be exempt from the require-
ment to purchase flood insurance in respect
to State-owned structures and, where appli-
cable, their contenis located or to be located
in areas identified by the Administrator as
A, A0, M, V, VO and E Zones, and in which
the sale of flood insurance hus been made
availabie under the National Flood Insurance
Act of 1968, as amended, provided that the
State has established a plan of self-insurance
determined by the Administrator to equal or
exceed the standards set forth in this sub-
part.

§75.11 Standards.

(a) In order to be exempt under this
Part, the State’s self insurance plan shall, as a
minimum:

{1) Constitute a formal policy or plan of
self-insurance created by statute or regula-
tion authorized pursuant to statute.

{2) Specify that the hazards covered by
the seif-insurance plan expressly include the
flood and flood-related hazards which are
covered under the Standard Flood Insurance
Policy.

(3) Provide coverage to state-owned
structures and their contents equal to that
which would otherwise be available under a
Standard ¥lood Insurance Policy.

{4) Consist of a self-insurance fund and/
or a commercial policy of insurance or
reinsurance for which provision is made in
statute or regulation and which is funded by
periodic premiums or charges allocated for
state-owned structures and their contents in
areas identified by the Administrator as A,
A0, M, V, VQ, and E Zones. The person or
persona responsible for such self-insurance
fund shall report on its status to the chief
executive authority of the State, or to the
legislature, or both, not less frequently than
annualiy. The loss experience shall be shown
for each calendar or fiscal year from incep-
tion to current date based upon loss and loss
adjustment expense inrcurred during each
separate calendar or fiscal year compared to
the premiuma or charges for each of the
respective calendar or fiscal years. Such
incurred losses shall be reported in aggregate
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by cause of ioss under a loss coding system
adequate, a8 & minimum, to identify and
isolate loss caused by flood, mudslide (i.e.,
mudilow) ot fiood-relaied ercsion, The
Administrator muy, subject to the require-
ments of paragraph (a)(3) of this sectina,
accept and approve in lieu of, and as the
reasonable equivalent of the swli-insurance
fund, an enforceable commitment of funds
by the State, the enforceability of which
shall be certified to by the State’s Attomey
General, or other piiacipal lagal officer. Such
funds, or eniorceable commitment of funds
in amounts not less than the limits of
covernge which would be apnlicable under
Standard Flood Insurance Policies, shall be
used by the State for the repair or reatora-
tion of State-owned structures and their
contents damaged as & result of flood-celated
lusses occurring in areas identifial by the
Administrator a3 A, AD, M, V, V0, and E
Zones. -

{5) Provide for ths maintaining and up-
dating by a designated State official or
agency not iess {requently than annually of
an iaventory of all State-owned structures
and their contents witain A, AD, M, V, VO,
and E Zones The inventory shall: {i) Include
the location of individual structures; {ii)
include an estimate of the current veplace-
ment costs of such structures and their
contents, or of their current economic value;
and (iii) include an estimate of the antici-
pated annual loss due to flood damage. -

(8) Provide the flood lass experience for
State-owned structures and their contents
based upon incurred losses for a period of
not less than the 3 years immadiately pre-
ceding application for exemption, and cer-
tify that such historical information shail be
maintained and updated.

(7) Include, pursuant to §60.12 of this
subchapter, a certified copy of the flood
plain management ragulations setting forth

Reprinted by the
Federal Emexrgency
Management Agency
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standards tor Staie-owned Sroperties within
A, A0, M, V, VO, and E Zonea,

{(b) The Administeator shall determine
the adequacy of the insurance provisions
whaether they be hased vn avaiiable funis, ua
entorceable commitment of funds, com-
mercial insurance, or some combination

theesol, Hut has discretion to waive specific .

requirements under this Part,

§75.12 Application by a State for exemp-
tion.

Application for exemption made pursu-
ant to this Part shall be. made by the
Governor or other duly authorized oificial
of the State accompanied by sulficient
supporting documentation which cectifies
that the plan of sell-indurance upon which
the application for exemption ia based meets
or exoweds the standards set forth in §75.11.

§75.13 Raview by the Administratos.

(1) The Administrator may retura the
application for axemption upon finding it
incomplete or upon finding that adcitional
information is required in order to make a
determination as to the adequacy of the
self-insurance plan.

{b) Upon determining that the State’s
plan of seif-insurance is inadequate, the
Administrator shall in writing reject the
apoplication for exemption and shall state in
what respects the plan fails to comply with
the standards set forth in §75.11 of this
subpart.

(¢) Upon determining that the State’s
plan of self-insurance equals or exceeds the
standards set forth in §75.11 of this sub-
part, the Administrator shall certify that the
State is exempt from the requirement for
the purchase of flood insurance for State-
owned structures and their contentis located
or to be located in areas identified by the

* U. 5. COVERNMYENT PRINTING OFFICE ; 1740

Administrator us A, AQ, M, V, V0, anag &
Zones. Such exemution, however, i3 in all
cases provisional. The Administrator shail
review the plun for conlinued compliance
with the critecia det focth in this Part and
may request updated documentatiion for the
purpose of such review. If the plan is found
to he inadequate and is not corrected within
ninety days from the Adate that such inade-
quacies were identilied, the Administrator
may revoke his certification.

(d) Documentation which cannot reason-
ably be provided at the time of application

for exemptiion shall be submitted within six

months of the application date. The Admin-
istrator may revoke his certitication for a
State’s [ajlure to submit adequate docu-
mentation after the six monta period.

§75.14 States exempt under this Part.

The following States have submitted ap-
plications and adequate supporting docu-
mentation and have been determined by the
Adminisirator to be exempt from the re-
quiremeznt of flood insurance on State-
owned structures and thair contents hecause
they have in effect adequate State pluns of
self-insurance: Maine, Georgia, Oregon, and
Florida.

{National Flood Insurance Act of 1968

(Titl2 XIIf of the Housing and Urban De-
velopment Act of 1368), elfective January
23, 1969 (23 FR 17364, Novamber 28,
1968), as amended (42 U.S.C. 4001-41238);
and Secrctary’s deleqation of authority to
Federal Insurance Administrater, 34 FR
2630, February 27, 1989, 28 amended (39
FR 2787, January 24, 1974))

{43 FR 7141, Feb. 17, 1978. Redesignated

at 44 FR 31177, May 31, 1973]
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Task 2.1.B.(1)

availability should also be taken into consideration. Modeling objectives should be

formulated to answer two fundamcntgl questions:

1. What is the character and magnitude of the problem?

2. What is the method of analysis to achieve a solution to the problem?
Common runoff quantity and quality modeling objectives include:

Temporal and spatial characterization of nonpoint source runoff quality for

prioritizing management programs;
Generation of data for input to receiving water quality models;
Assessment of BMP options for control of stormwater runoff;

Frequency and statistical analysis of exceedances of water quality criteria;

and
Evaluation of the costs of various management alternatives.
The first and second objectives listed above assess the character and magnitude of

nonpoint source pollutant impacts. The three remaining objectives are related to

analysis and management techniques.

1-6
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2.0 HYDROLOGIC CONSIDERATIONS

2.1 HYDROLOGIC MODELING FOR DRAINAGE CONTROL

The determination of runoff volumes and peak discharge rates for major design storms
(e.g, 10-, 25-, and 100-year event) have traditionally been the primary focus of
stormwater management planning and design in the past. The high cost of drainage
channels, detention facilities and storm sewers have required accurate estimates of direct

runoff to achieve the most cost-effective designs.

Extensive research efforts by governmental and private organizations have led to the
development of numerous techniques to estimate runoff peaks and volumes. These
techniques range from simple rainfall-runoff formulae and regression equations to highly
sophisticated hydrologic simulation models. Traditionally, the recent advances in micro-
computer technology have also aided in the development of methodologies for
estimating runoff peaks and volumes.

In 1986, the Nueces County Stormwater Management Master Plan was completed
(HDR, 1986). This document addressed flooding and drainage problem areas
throughout Nueces County. Among the hydrological methods used in the 1986 Master
Plan to calculate instantaneous peak discharge values for key points along drainageways
included the U.S. Geological Survey Method (USGS, 1977) and the Cypress Creek
Method_(USDA, 1965). Peak discharge values were used to design drainage facilities.

Various other hydrologic models are currently used to assess drainage related issues.
The Rational Method is a commonly used method for determining peak discharges for
drainage design in urban watersheds. Peak discharge is calculated from watershed area,
average rainfall intensity and a runoff coefficient representing the rainfall-runoff
relationship for the study area. However, this method calculates only one point on a
runoff hydrograph (peak runoff rate) and does not provide shape characteristics of the
total hydrograph. As shown in Figure 2-1, a hydrograph is characterized not only by

the peak runoff rate, but by a time series of points that can be continuously analyzed

2-1
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to determine the total volume of runoff for a given storm. Therefore, the Rational
Method is inappropriate for use in water quality modeling efforts since total annual or

seasonal runoff quantities would be required.

Unit hydrograph and regional frequency correlations are also commonly used to
determine runoff peaks and quantities for large storm events. Design runoff quantity
model results are usually input or are contained as submodels to hydraulic programs
that calculate peak stage and backwater elevations for drainage and flood control
analyses. Similar to the Rational Method, these models are drainage oriented and have
no inherent water quality applications. Regional frequency methods are primarily used
to predict magnitude and frequency of floods along gaged streams. These single event,
design storm runoff methodologies are inappropriate for estimating nonpoint pollution
generation since water quality results will focus on annual average loadings, which take
into consideration all rainfall events, including both small, frequent storms as well as

large, infrequent storms.

To demonstrate the significance of small storm events in relation to annual runoff, an
analysis of records obtained from the National Climactic Data Center (NCDC) of the
National Oceanic and Atmospheric Administration (NOAA) for the Corpus Christi area
was performed to determine the occurrence probabilities associated with specific rainfall
amounts. Figure 2-2 presents the cumulative distribution of daily rainfall based on
forty-one years of data (from January 1948 to December 1988). The data was screened
to include only rainfall events of sufficient magnitude to generate runoff. The minimum
rainfall depth for Corpus Christi was taken as 0.1 inch. Occurrence probabilities were
then computed cumulatively, as daily rainfall increased from 0.1 to 8.0 inches.
Examination of Figure 2-2 reveals that, over 90% of annual rainfall comes from storms
of depth less than the one-year storm event. In the City of Corpus Christi, which
averages 30.8 inches of rainfall per year, 75% of all runoff generating rainfall events
each produce less than two inches of rainfall. This suggests that capturing runoff from
"smaller" rainfall events will be sufficient to capture "most” of the rainfall that occurs
on an average annual basis, It also demonstrates the usefulness of annual average

runoff amounts (as opposed to large, single storm event rainfall amounts) for the

2-3
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Task 2.1.B.(1)

calculation of total pollutant loadings and the design of pollution control facilities
(BMPs). Appendix A contains a technical paper, written recently by CDM staff, which
further describes the design methodology for water quality applications.

A water quality approach which focuses on small frequent storms is in contrast to flood
and drainage control design criteria applied in the City and County, which use the five

and 25-year storm event peak discharge for facility capacity design.

22 HYDROLOGIC MODELING FOR STORMWATER POLILUTION
MANAGEMENT

In the field of stormwater pollution management, a great deal of additional research
and practical experience equivalent to that gained for flood control will be required
before event-specific or peak pollution projections can be reliably simulated and event-
specific pollution control criteria established. In other words, it is inappropriate at this
time to require simulation of instantaneous stormwater pollution concentrations and
develop control programs for specific events. Hydrologic simulation techniques for
stormwater pollution studies must be established accordingly.

Stormwater simulation models generally have distinct submodels for hydrologic and
water quality analyses and, thus, linkage to a separate hydrologic model is usually
inappropriate. Most of these models first simulate the hydrologic/ hydraulic processes
of the system, calculating the amount of rainfall converted to runoff using continuous
rainfall records as input. Rainfall inputs may be at hourly, 15-minute or shorter
intervals. However, only hourly rainfall data is typically available on a long-term basis.
During storm events, the rainfall inputs are distributed among various storage
compartments (surface depressions, soil infiltration, retention), and hydrologic/hydraulic

processes are represented mathematically.
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Nonpoint pollution loading factors are usually based on annual runoff volumes and
event mean pollutant. concentrations. Runoff volumes may be estimated using

volumetric runoff coefficients (i.e. ratios of runoff to rainfall volume, not peak) applied

to the impervious and pervious fractions of each land use category. Long-term
monitoring records from local U.S. Geological Survey (USGS) stream gages and
National Weather Service (NWS) rain gages can be used to calculate average annual

runoff,

Runoff volumes may also be estimated by using regression equation models. Regression
equations relating yearly and seasonal values of depth of runoff to average watershed
precipitation have been developed by statistically analyzing observed data from several
urban watersheds. Additionally, the same methodologies have been employed for
relating peak discharge values to depth of runoff. A limitation of the regressional
model is that it is watershed specific and may not easily be extrapolated to a large area

or adjacent watersheds.

Therefore, it is recommended that runoff volumes be estimated using volumetric runoff
coefficients to define a single, cumulative average annual pollution load estimate for

each requisite constituent. The coefficients will be based on:

- Iand use;

- percent imperviousness; and

- soil type.

Runoff coefficients can be calibrated using available regression equations and measured
rainfall-runoff data for the Corpus Christi area. During future master plan activities,
additional rainfall-runoff data will become available from proposed wet weather
monitoring. Refinement to the runoff coefficients can be made on a continual basis as

this data becomes available.
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3.0 MODELING METHODS
3.1 OVERVIEW

Available analytical techniques for simulation of urban runoff quality range from simple

to very complex. The three general categories of nonpoint source runoff water quality

models are:
1. Nonpoint Pollution Loading Factors;
2. Statistical /Regression Models; and

3. Water Quality Simulation Models.

A simple nonpoint source modeling technique utilizes pollutant loading factors.
Pollutant loading factors (e.g., Ibs/ac/yr) are typically based upon relationships between
land use/impervious surface to long-term pollutant loadings. Complex continuous
simulation models are also available which predict pollutant concentrations during
individual storm events, as well as intervening dry periods. Continuous simulation

models are typically "piggybacked" onto hydrologic simulation models.

Appendix B contains a recent evaluation of available stormwater pollution models
prepared by Dr. Wayne Huber of the University of Florida. A synopsis of the modeling
approaches described there are presented in the next sections. A representative model
from each of the above categories is also described. Advantages and disadvantages for

each method are then presented.

32 NONPOINT POLLUTION LOADING FACTORS

Nonpoint pollution monitoring studies throughout the U.S. over the past 10 years have
shown that annual "per acre" discharges of urban stormwater pollution (e.g., nutrients,
metals, BOD, fecal coliforms) are positively related to the amount of imperviousness
in the land use (i.e. the more imperviousness the greater the nonpoint pollution load).

Nonpoint pollution loading factors typically associate a long-term average pollutant

3-1
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export rate (e.g, lbs/ac/yr) to a land use (e.g., residential, commercial, urban).
Nonpoint pollution loading factors are typically derived from available literature values

and transferred to the area of interest by adjusting for local hydrologic conditions.

Models employing nonpoint pollution loading factors are typically restricted to the
constituents for which there are considerable loading data reported in the literature, for
example: total-P, total-N, sediment, and selected heavy metals (e.g., lead and zinc).
Nationally, nonpoint pollutant loading factors have been developed for land use
categories, under the National Urban Runoff Program (NURP), which can be
extrapolated to local conditions to an accuracy suitable for conceptual management
planning.  These categories include urban (residential, commercial, industrial),

agricultural (pasture, crop land), and other undeveloped land (forest, idle land).

Extensive monitoring of local stormwater events (typically 15 to 20 events per land use)
can also be used to establish loading factors for a specific area. These factors are

more accurate than national factors.

Continued master plan activities will require estimates of the annual cumulative
pollutant load from all outfalls from the City’s storm drainage system into receiving
waters (not just major outfalls) and the event mean concentration (EMC) of the
cumulative discharge from all outfalls during a "representative” storm. EMCs are
defined as the total pollutant mass divided by the total runoff volume over the
representative storm. Pollutants to be estimated include: BOD,, COD, TSS, dissolved
solids, total-N, ammonia, organic-N, total-P, dissolved-P, cadmium, copper, lead and zinc.
For future master planning efforts, these estimates are to be accompanied by a
description of the procedures used to estimate loads and concentrations, including a
description of the representative storm, discharge monitoring, modeling, data analysis,

and calculation methods.

Recently, CDM has developed the Watershed Management Model (WMM) for the
Florida Department of Environmental Regulation (DER) for use specifically for

stormwater quality management planning. The model is based on nonpoint pollution
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loading factors that relate land use patterns and percent imperviousness in a watershed
to "per acre" pollutant loadings. The loading factors for different land use categories
are based on annual runoff volumes and EMCs for different pollutants. Runoff volumes
may be estimated using runoff coefficients applied to the impervious and pervious
fractions of each land use category. Long-term monitoring records from local USGS
stream gages and NWS rain gages can be used to calculate average annual runoff.

The surface runoff and baseflow contributions are computed for average annual flows
and for pollutant loads. The pollutants evaluated with the model include total nitrogen,
total phosphorus, lead, zinc, and other constituents whose load must be projected under
the NPDES permitting program. Data required to use the model include land use
projections, soil types, average annual precipitation, annual flow, annual baseflow,
average baseflow pollutant concentrations, and stormwater event mean concentrations
(EMCs) for each pollutant and land use evaluated.

The WMM consists of three major computational modules, four data files, and three
supplemental program files, and was developed using the Lotus 1-2-3 spreadsheet
program for the IBM-AT or compatible computer. Figure 3-1 depicts the interaction
between the main computational modules and supporting data programs (CDM, 1991).

The BMP database files contain information that describes BMP coverages and types.
The model has the ability to perform a systemwide analysis of BMPs and can be used
to estimate poliution load reductions under alternative nonstructural and structural BMP
employment strategies. The model is configured to evaluate various watershed-wide
scenarios which may be specified by the user. For example, an "existing” condition
scenario can be modeled to establish a baseline for comparison with various future

alternative scenarios which implement different BMP employment strategies.

The WMM provides a basis for the evaluation of the water quality benefits and relative
costs of alternate management strategies. Watershed protection strategies may be
identified and evaluated for nonstructural controls, including land use controls and buffer

zones, and for structural BMPs, including on-site and regional detention basins,
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Combinations of nonstructural and structural controls can be evaluated to develop a

watershed management plan.

3.3 STATISTICAL/REGRESSION MODELS

Statistical or probabilistic methods typically assume lognormal statistical parameters for
stormwater flows and pollutant concentrations. Many hydrologic and water quality
databases exhibit a skewed distribution that can be approximated by lognormal
assumptions. For example, analyses of the nationwide EPA NURP database on urban
nonpoint source loadings indicated that the underlying distribution could be adequately
characterized by lognormal assumptions. Before utilizing a statistical model, the
adequacy of the lognormal assumption should be evaluated for available local flow and

loading databases.

Given probability distribution for model inputs (e.g., flows and concentrations), statistical
methods developed by EPA (Di Toro, 1984) calculate the probability distribution of the
resulting receiving water concentrations. The frequency with which any particular target

concentration is exceeded during wet weather can be calculated.

Statistical models are appropriate as a screening tool, which yield approximate results
and predictions of the relative changes in water quality among modeled scenarios with
varying land use, but do not efficiently evaluate pollution load reductions achieved under

BMP employ strategies.

Regression models relate nonpoint pollution loads or concentrations to various
explanatory or independent variables. These variables typically include drainage area,
imperviousness, mean annual rainfall, and land use. The USGS has developed a series
of multiple linear regression models for estimating storm runoff pollutant loads and
mean concentrations for urban watersheds across the U.S. (Driver and Tasker, 1988).
The USGS regression equations are based on monitoring data collected under the EPA
NURP program between 1978 and 1983, as well as additional urban runoff databases
collected by USGS. The USGS identified three statistically different regions throughout
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the U.S. based on the following mean annual rainfall volumes: 1) less than 20

inches/year; 2) 20 to 40.inches/year; and 3) greater. than 40 inches/year.

Variables used in the USGS regression models of storm loads include the following
(Driver and Tasker, 1988).

Physical and land use characteristics:

Total contributing drainage area (square mile)
Impervious area as a percent of total drainage area
Industrial land use as a percent of total drainage area
Commercial land use as a percent of total drainage area
Residential land use as a percent of total drainage area

Nonurban land use as a percent of total drainage area

NS

Population density in people per square mile

Climatic characteristics:

1. Total storm rainfall (inches)
Duration of each storm (minutes)
3. Maximum 24-hour precipitation intensity with a 2-year recurrence interval
(inches)
Mean annual rainfall (inches)
Mean annual nitrogen load in precipitation (lbs/ac)

Mean minimum January temperature (-F)

Regression models were developed which considered all of the explanatory variables
listed above which appeared to be correlated to storm runoff loads. In addition,
simplified three-variable models were also developed for storm event loads. These
simplified models considered only: 1) total rainfall; 2) drainage area; and 3) impervious
area. The USGS linear regression models assume the urban runoff water quality data
is lognormally distributed. These models are typically applied to relatively small
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watersheds. Recently, a draft paper published by the USGS outlines a simple
accumulation procedure to apply regression methods to larger watersheds. This draft
paper is included herein as Appendix C. USGS recommends application of this model

to watersheds no larger than three to four square miles in area.

Statistical and regression models allow the user to associate confidence limits or
prediction error with model projections. Models projections can be compared to
available Corpus Christi area sampling data to assess the adequacy of models for
estimating pollutant loading. Statistical/regression techniques are usually watershed
specific and models may not easily be extrapolated to a large region or adjacent
watersheds.

34 WATER QUALITY SIMULATION MODELS

Water quality simulation models continuously balance water and pollutant mass within
a given system. These models typically operate on time intervals ranging from a day
to less than an hour, and can require extensive amounts of input data. The EPA Storm
Water Management Model (SWMM) and the Hydrocomp Simulation Program (HSPF)
are examples of large computer programs intended to be comprehensive in their
coverage of stormwater issues. SWMM was originally developed to simulate runoff from
a design rainstorm applied to a highly urbanized watershed. HSPF was designed to

simulate a continuous record of drainage from predominantly rural watersheds.

Stormwater simulation models generally have distinct submodels for hydrologic and
water quality analyses. In order to simulate stormwater pollution runoff, it is first
necessary to be able to adequately simulate the hydrologic/hydraulic processes of the
system. Most hydrologic submodels calculate the amount of rainfall converted to runoff
‘using continuous rainfall records as input. Rainfall inputs may be at hourly, 15-minute,
or shorter intervals. During storm events, the rainfall inputs are distributed among
various storage compartments and hydrologic/hydraulic processes are represented
mathematically. In the SWMM model, flow routing is accomplished by Manning’s

equation or a similar technique. Water quality simulation modeling is less well
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understood than hydrologic/hydraulic modeling. Modeling stormwater quality has
generally been approached by use .of routines describing pollutant buildup and washoff.
Pollutant buildup is assumed to occur during dry weather and pollutant washoff occurs
during rainfall events. Most models apply a pollutant accumulation rate that decreases
over time. This is consistent with the limited available field data. Suspended solids
are assumed to be the primary indicator of pollutant washoff. For urban (impervious)
areas, the most widely used form of solids washoff assumes exponential decay. For
nonurban (pervious) areas, modified versions of the Universal Soil Loss Equation
(USLE) are typically used to estimate the rate of sediment removal. The USLE is an
empirical relationship derived from field plot monitoring and has been used to predict

annual soil losses from fields.

Some success has been achieved at calibrating pollutant buildup and washoff factors for
small watersheds with detailed, site-specific data. When this type of data is available,
pollutographs for individual events from these small watersheds can be simulated with
some success. Little success has been achieved at simulating accurate pollutographs
from large watersheds without extensive watershed-wide calibration parameter data,
however. Because of this lack of detailed water quality data, simulation models have
seldom achieved more accuracy at projecting long-term watershed-wide pollutions loading

statistics than the more simplistic loading factor and statistical models.
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4.0 COMPARISON OF MODELING APPROACHES

41 EVALUATION

Characteristics of the three general water quality modeling approaches are presented in
Table 4-1. Examples of each type of model and the type of simulations that may be
performed are also presented. Continued master plan efforts will require estimate of
the annual cumulative storm event loads from all outfalls and estimates of the event
mean concentrations from a representative storm event. All three model types can
provide annual loads as well as single EMC estimates. However, the degree of

difficulty will vary depending on the type of modeling approach that is implemented.

The requirements of the master plan are primarily oriented to obtain screening/
planning estimates. This is an appropriate application for both NPS loading factors and
statistical /regression models, Although a water quality simulation model (e.g., HSPF,
SWMM) could also provide planning/screening information, the additional level of
complexity in setting up and operating a simulation model is probably not warranted.
Simulation models may prove useful for determining water quality standards compliance

as local stormwater pollution data becomes available.

Transferability refers to the degree of additional refinement that is required to convert
to a more sophisticated modeling technique. For example, NPS loading factors and
statistical /regression models show a high and medium level of transferability,
respectively. This means that additional data, analyses, and parameters must be
obtained in order to convert from a simplistic to a more complex model. For instance,
NPS loading factors and statistical/regression techniques are applied primarily for
screening purposes and to develop management scenarios with relative ease and
quickness, while simulation models are more appropriate for design purposes.

Therefore, simulation models show a low level of transferability.

Local water quality monitoring data is useful for model calibration and/or verification

under any of the three modeling approaches. Simulation models involve a far greater

4-1



TABLE 4-1
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COMPARISON OF WATER QUALITY MODELING APPROACHES

NPS Loading Statistical/ Water Quality
Factors Regression Simulation
Example CDM-NPS FHWA, USGS SWMM, HSPF
Simulation Type Annual/Seasonal Annual/Single Single Event/
Event Continuous
Application Screening/ Screening Research/
Planning Planning Design
Subarea Size Large Large Small
Model Complexity Low Medium-Low High
Level of Transferability High Medium Low
Local Data Requirements Low-Medium Medium High
Cost Low Medium-Low High
Prediction Uncertainty Fair Fair Poor (without
calibration data)
Available on Yes Yes Yes
Microcomputer
Linkage to GIS Possible Possible Yes (map info)
(land use) (land use)
Suitable for No No Yes (flooding,
Other Analyses sewer design, etc.)
Systemwide Analysis Yes Yes Yes (difficult)
of BMPs
Detailed BMP Design No No Yes
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number of parameters and coefficients that must be appropriately adjusted to ensure
that the model produces reasonable results. Therefore, simulation models are much

more dependent on the availability of a large local water quality monitoring database.

Cost and level of complexity refer to the general requirements under each modeling
approach for model installation, staff training, data requirements, and computer
hardware. Simulation models are generally at the extreme high end of the cost and
complexity range, while the NPS loading factors and the statistical/regression methods

are in the lower portion of the range.

Prediction uncertainty refers to the level of confidence that can be ascribed to water
quality predictions produced under each modeling approach. NPS loading factors are
appropriate to systemwide long-term analyses of relative changes which are fairly well
documented in the literature. Statistical/regressional models will include associated
error terms or confidence limits. Simulation models which consider poorly understood
inter-event and intra-event phenomena will be associated with the highest prediction

uncertainty in the absence of local water quality monitoring data.

Linkage to a GIS presumes that the modeling approach will involve very detailed spatial
information. While this is possible under the NPS loading factors and the statistical/-
regression approaches, it would involve an additional level of detail which may be
beyond the appropriate model resolution. Simulation models will already include a
complex array of spatial information (e.g., channel network, slopes, land use, etc.) which
can easily be incorporated into a GIS. In addition, simulation models can be used to
perform other types of analyses. For example, the SWMM model could be used to
solve flooding and other drainage problems, in addition to performing water quality

analyses.
The primary intent of this stormwater master plan is to ensure that a stormwater

management program is implemented which mitigates stormwater quality problems to

the "maximum extent practicable". While any of the modeling approaches can be used
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to perform analyses of BMPs, only simulation models can be used to perform detailed
design of BMPs,

The pollution loading and simulation modeling approaches can be used to perform

analyses of BMPs, while only simulation models can be used to perform detailed design
of BMPs.

42 DATA REQUIREMENTS

Table 4-2, illustrates a summary of data requirements for each of the modeling
approaches discussed in this report. The intent of the table is not to represent a
comprehensive statement of data needs, but only to serve as a planning guide to aid
in the selection of a modeling approach. The data requirements are listed by three
major sub-groupings: physical characteristics, hydrologic characteristics, and water quality

parameters.

A complete data set for most models can be separated into two basic categories. First,
there are the data required to describe the physical properties and characteristics of the
prototype. For example, this data may include rainfall information, imperviousness,
runoff properties, drainage area and other quantity related parameters. This first
category of data constitutes a fundamental list that is needed to make the model
function.

Additionally, quality prediction parameters will be required. These may include:
representative event mean concentrations, regression relationships, constituent medians,
coefficients of variation, and buildup and washout parameters. A second category of
data is required for calibration and verification of more complex models. This data is
characterized as measured or observed and may be obtained from historical records or
monitoring and sampling programs. The data type in this category may include:
rainfall, runoff, and quality samples for a given area.
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TABLE 4-2

DATA REQUIREMENTS

NPS Loading Statistical/  Water Quality

Factors Regression  Simulation
Physical Characteristics
Land Use Yes Yes Yes
Drainage Area Yes Yes Yes
Percent Impervious Yes Yes Yes
Population Density No Yes No
Detailed Basin Parameters No No Yes
(slope, length, roughness
coefficients)
Hydrologic Characteristics
Mean Annual Rainfall Yes Yes No
Hyetograph No No Yes
Base Flow Yes No Yes
Runoff Coefficients Yes No No
Water Quality Parameters
Event Mean Concentrations Yes No No
Build Up - Wash Off Parameters No No Yes
Allowances for Continuous, Yes No Yes
Non-Stormwater Point Source
Discharges
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Local water quality monitoring data is useful for model calibration and/or verification
under any of the three modeling approaches. Simulation models involve a far greater
number of parameters and coefficients that must be appropriately adjusted to ensure
that the model produces reasonable results. Therefore, simulation models are much

more dependent on the availability of a large local water quality monitoring database.
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5.0 RECOMMENDATIONS

5.1 MODELING RECOMMENDATIONS

The purpose of the modeling requirements outlined for this master plan is to: 1)
provide systemwide estimates of annual pollutant loadings and the event mean
concentrations of pollutants in discharges resulting from a representative storm; and 2)

provide current estimates of seasonal pollutant loadings and event mean concentrations.

These requirements are primarily management oriented and are designed to provide
specific information to jurisdictions regarding potential problem areas. These
requirements also allow for the preliminary evaluation of appropriate stormwater runoff
controls without requiring a comprehensive sampling program (i.e. monitoring all
outfalls). Therefore, a nonpoint pollution loading factor model is recommended for
current master planning activities. The NPS loading factor model can provide planning
level information regarding cumulative stormwater loading rates, and the effectiveness
of best management practices at reduced loading rates.

Loading factor models are screening tools which can provide quick estimates of
pollutant loads and concentrations without an expensive data collection effort. This
modeling technique is easily implemented on personal computer spreadsheet software,
is easily accessible, and may be modified to reflect future conditions. Most importantly,
these techniques may also assess the individual and cumulative effect of implementing

BMP’s to optimize potential management strategies.

Application of simulation models is not warranted under current master plan efforts
since these models will require far more input data and will involve a much greater
level of effort to provide reliable information. Simulation models, such as SWMM or
HSPF, may be appropriate in the future as more local monitoring data becomes

available. The SWMM model can be applied to analyze flooding problems as well as
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water quality problems. Simulation models should be considered for design of
stormwater BMP facilities particularly if these facilities are intended to achieve water
quality and flooding improvements.
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THE HYDROLOGY OF URBAN RUNOFF
QUALITY MANAGEMENT

by Larry A. Roesner, F. ASCE!, Edward H. Burgess, M. ASCE?,
and John A. Aldrich, A.M. ASCE3

Abstract

Recent regulatory requirements to reduce pollutant discharges from
municipal storm sewer systemns have intensified the need for approaches to developing
design parameters, such as the selection of a design storm, which can be applied to
urban stormwater quality management facilities. Examination of six U.S. cities in areas
with widely varying climatic conditions reveals that most rainfall occurs during small
storms. Hydrologic simulations using long-term rainfall records of these areas indicate
that a reasonable design storm is on the order of the 1-month to 4-month storm, and a
unit storage volume of roughly 0.2 to 0.9 inches will provide effective pollutant
capture. Detention basins which capture these smaller storms can be provided to control
urban stormwater pollutants. It may be possible to retrofit existing flood control basins
for this purpose; however, water quality control basins employ a significantly different
storage strategy and should serve relatively large (typically over 50 acres) areas.

Introduction

In November 1990, the U.S. Environmental Protection Agency (USEPA)
released its final rules and regulations regarding the permitting of stormwater
discharges from municipal storm sewer systemns. One of the permitting requirements is
- that municipalities develop a master plan to reduce the pollutants in urban runoff to the
“maximum extent practicable” (MEP). The development of a workable definition of
MEDP in practical terms is an important prerequisite to the implementation of master
plans for the reduction of urban stormwater pollutants.

One way to approach this issue is to examine the hydrology of urban runoff
with respect to the type or size of storm that should be used for the design of treatment
systems. By treatment systems we mean those measures typically referred to as “best
management practices.” These include swales, buffer strips, infiltration basins and
trenches, and dry and wet detention ponds. General guidelines for the design of many
of these types of facilities can be found elsewhere (Roesner, Urbonas, and Sonnen,
1989; Livingston, 1988; Schueler, 1987; and Resource Planning Associates, 1989).
This paper examines the hydrology of urban runoff to provide insights as to the
selection of the design storm that should be used for sizing those facilities.

1 Senior Vice President, Camp Dresser & McKee Inc., 555 Winderley Place, Suite 200, Maitland,
Florida 32794-5375.

2 Senior Water Resources Engineer, Camp Dresser & McKee, 1811 Losantiville Avenue, Suite 350,
Cincinnati, Qhio 45237-3989.

3 Associate, Camp Dresser & McKee Inc., 110 So. Church Ave., Suite 190, Tucson, Arizona 85701.
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ng-Ti Rainfall Characteristic

Hydrologists typically are extremists. We look at the infrequent events:
either large storms for drainage and flood protection, or drought periods for water
supply development. But what characteristics are representative of the storms which
produce most rainfall on a long-term basis?

Figure 1 presents the cumulative distribution of daily rainfall based upon 40
years of data for both Orlando, FL, and Cincinnati, OH. The data have been screened
to include only rainfall events of sufficient magnitude to generate runoff. For Orlando,
the minimum rainfall depth was taken as 0.1 inches; for Cincinnati, it was set at 0.06
inches. Occurrence probabilities were then computed cumulatively, as daily rainfall
increased from 0.1 inches to 2.0 inches. Examination of Figure 1 reveals that, on most
days, rainfall comes from storms of less than one inch of rainfall. In Orlando, which
averages 52 inches of rainfall per year, 90 percent of all runoff-generating rainfall
events each produce less than 1.4 inches of rainfall, while in Cincinnati, which has 40
inches per year of precipitation, 90 percent of the rainfall events each produce less than
0.8 inches of rainfall. By conrrast, the 2-year, 24-hour storm in Orlando produces 5.0
inches of precipitation; in Cincinnad, it produces 2.9 inches.
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Figure 1: Average Annual Rainfall Distribution

This suggests that capturing runoff from the “smaller” storms may be
sufficient to capture “most” of the rainfall runoff which occurs. To quantify the terms
“smaller” and “most,” long-term simulations of runoff were examined for six U.S.
cities, as discussed below.

(Capture of Stormwater Runoff

The computer model STORM (Storage, Treatment, Overflow, Runoff
Model) is a simplified hydrologic model that translates a time series of hourly rainfall
into runoff, then routes the runoff through detention storage. The model computes the
statistics of a number of variables, both dependent and independent (for further
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information see Hydrologic Engineering Center, 1976, and Roesner, et. al. 1974). Of
1nterest here are percent of runoff captured by various size detention basins and the
frequency of overflow of these basins. To examine the effectiveness of various size
basins in capturing runoff, STORM was applied to historical hourly rainfall time series
for six cities: Butte, MT, Chattanooga, TN, Cincinnati, OH, Detroit, MI, San
Francisco, CA, and Tucson, AZ. Runoff was simulated for typical urban development
in each city. Table 1 shows, for each city, the average annual rainfall and the area-
weighted runoff coefficient. These values are based on long-term rainfall records of
periods on the order of 40 to 60 years.

Table 1: Hydrologic Parameters Used in STORM

Average Annual Runoff

Gty Rainfall (inches) Coefficient

(1) 2) (3)
Butte, MT 14.6 0.44
Chattanooga, TN 29.5 0.63
Cincinnati, OH 39.9 0.50
Detroit, MI 35.0 0.47
San Francisco, CA 19.3 0.65
Tucson, AZ 11.6 0.50

b  — - - ——_———

For each city the capture efficiency of basins of various sizes was tested
with STORM. The outflow rate for each basin size was computed assuming the full
storage volume was drained completely within a period of 24 hours after runoff ceased.
This 24-hour drawdown time was used because it is well-established that, in order for a
detention basin to be effective as a runoff treatment device, the detention time must be
24 hours or greater (Grizzard er al., 1986).

The results of these analyses are shown in Figures 2a and 2b. Figure 2a
shows that less than 1.0 inch of storage (0.08 ac-ft per acre of watershed) is required to
capture 90 percent of the runoff (by volume, on an average annual basin) in each of the
cities; for Cincinnati, Detroit, Tucson, and Butte, less than 0.5 inches of storage (0.04
acre-ft per acre of watershed) is required to capture 90 percent of the runoff.

One simplistic approach to establishing the most cost-effective basin size is
to represent it as that which is located on the *knee of the curve” for capture efficiency.
For each city, this point has been estimated in Table 2. For practical purposes, it can be
assumed that the percent pollutant mass captured by a detention basin is directly
proportonal to the percent of runoff volume captured. Thus, the knee of the pollutant
capture curve is at the same storage volume as the knee of the volume capture curve;
thus if MEP is defined as “most cost-effective’” capture of pollutants, Column 2 in
Table 2 then defines the detention basin size required to meet MEP in each city.
Alternatively, if MEP were defined as 90 percent capture of runoff, the required
detenton basin volume for each city would be that shown in Column 3 of the table.

Design Storm

Figure 2b shows the average annual frequency with which a basin of a
particular size would overflow in each of the six cities. For each of the cides, the
detention basin sized to capture 90 percent of the runoff is indicated by a solid circle on
the curve. Except for San Francisco and Tucson, each of these basins will overflow at
least six times per year, or more often than once in two months. Even for San
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Table 2: Unit Storage Volume to Achieve MEP Pollutant Reduction
Cost-Effective Storage Volume Required
Storage Volume for 90% Runoff Capture
(2) (3)
City Inches Ac-Ft/Acre Inches Ac-Ft/Acre
(1) (4) (5) (6) (7)
Butte, MT 0.25 0.021 0.18 0.015
Chattanooga, TN 0.50 0.042 0.60 0.050
Cincinnad, OH 0.40 0.033 0.45 0.038
Detroit, MI 0.30 0.025 0.27 0.023
San Francisco, CA 0.80 0.067 0.90 0.075
Tucson, AZ 0.30 0.025 0.35 0.029
-

Francisco and Tucson, the overflow frequency would be three times or more per year.
If the design storm for 90% capture is defined as that storm that just fills the basin,
without overflowing it, then the design storm for each city would be that shown in
Table 3. For the most cost-effective basins, shown in Column 2 of Table 2, the design
storm will be even smaller (more frequent).

Table 3: Design Storm for 90 Percent Capture of Runoff

Overflow Frequency

City Design Storm Times/Year

(1) 2) 3)
Butte, MT 2-month 6
Chattanooga, TN 1.2-month 10
Cincinnati, OH 1.5-month 8
Detroit, MI 1-month 12
San Francisco, CA 3-month 4
Tucson, AZ 4-month 3

Figures 2a and 2b and Tables 2 and 3 demonstrate that most of the runoff in
urban areas is generated by small storms, i.e., storms smaller than the 4-month storm,
and generally produces less than 0.5 inches of runoff. Storm water quality management
appears feasible in this context. Swales, infiltration basins and detention facilities can
be sized to accommodate these flows. It may be possible to retrofit some existing
detention basins with smali, low Ievel outlets to provide the extended detention period
(at least 24 hours) required for treatment of small storms. The next section addresses
hydrologic considerations for designing detention basins for pollutant capture.

Implications for Detention Basin Design

Stormwater detention has been implemented in developing urban areas for
several decades, usually as open earthen or grassed impoundment areas or basins
designed to control the peak rate of discharge from one or more design storm events.
These basins provide flood control benefits—typically compensating for the impacts of
land development by reducing the peak rates of post-development stormwater runoff to
pre-development peak rates by providing storage for the excess flows. The storage
volume required to accommodate the reduced discharge rate controlled by the basin
outflow structures is depicted in a conceptual manner on Figure 3 as the shaded area at

5 Roesner er al.



the upper portion of the idealized stormwater runoff hydrograph. Stormwater detention
for this purpose is sometimes referred to as “peak shaving,” since the objective is to
reduce the peak rate of runoff to control flooding from relatively intense (infrequent,
e.g., at least two-year and typically ten-year or greater) storms. Generally, the runoff
from smaller storms passes through the basin, and the basin outflow structures have
very little influence on the character of the discharge hydrograph.

Stormwater detention for water quality control has not been as widely
implemented and employs an entirely different storage strategy. An important
distinction is that while peak runoff rate is the key parameter for flood control, runoff
volume is significant for water quality control. Basins constructed for water quality
control must capture and detain almost all runoff for the design storm; however, the
design storm is a much smaller event, as demonstrated above.

The distinction between these two storage strategies is represented on
Figure 3, which shows that, while a flood control basin will capture the peak portion of
the hydrograph for an intense storm event, the water quality control basin will capture
only the initial runoff at the same location from the same event, as depicted by the
shaded area at the left on the hydrograph. However, this represents the entire runoff
volume from many of the more frequent smaller storms and, for larger storms,
represents the initial washoff of pollutants, that portion of the runoff which is typically
observed to contain the highest concentration of pollutants.

The extended (24-hour) drawdown time typically used for water-quality
detention requires a significantly smaller outlet control structure (typically provided by a
small-diameter pipe) than is required for flood control for the same tributary area. This
is illustrated in Figure 4, which shows the required orifice (pipe) diameter as a function
of tributary area, assuming 0.5 inches of storage is provided in a 5-foot-deep basin.
This graph suggests that water-quality control basins must serve relatively large areas,
as the runoff from a tributary drainage area of over 60 acres is released through a 6-inch
outlet pipe and, for an 8-inch outlet pipe, over 100 acres must be tributary to the basin.
The outlet pipe diameter becomes excessively smail (and therefore susceptible to
plugging) for smaller tributary areas.

Flow Rate

Orifice Diameter, Inches

Detention Storage for
Water Quality Control

Q

1 0

Time Tributary Drainage Area, Acres

Figure 3: Storage Strategies for Figure 4: Orifice Sizing to Control
Flood Control & Pollutant Capture Detention Basin Discharge Rate

Caution should be exercised when retrofitting the small outlet control
conduit for water-quality detention in an existing flood-control detention facility. In
particular, the flood control performance of the basin must be evaluated for larger

6 Roesner e al.
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storms (e.g., the 10-year, 25-year, and 100-year storms) with the modified outlet.
Typically, the flood control outlet must be modified, not only 10 accommodate the
extended detention for smaller storms but also to compensate for the decreased outflow
rate at lower basin stages during larger storms. In addition, the basin may need to be
modified to increase the storage volume available for flood control.

Conclusions

While the development of water quality management master plans for cities
required by USEPA to obtain stormwater discharge permits will be a challenge and the
cost considerable, a high percentage of the annual runoff can be captured and subjected
to best management practices by orienting the plan toward capture of small storms, e.g.
the 1- to 3-month storm. For most cities this will resuit in treatment of over 90 percent

of the runoff. For each city, however, hydrologic analyses similar to those shown here
are recommended to better define the required capture volume and design storm.

The relatvely small storms which should be used for design of detention
basins and other facilities for controlling urban runoff pollutants suggests that
excessively large or unreasonably costly facilities will not be required. The hydrologic
and hydraulic conditions which controi the performance of water-quality detention
basins dictate that relatively large tributary drainage areas be served by these basins.
Retrofitting existing flood-control detention basins to provide water-quality control,
while potentially feasible, must be carefully analyzed on a case-specific basis to
determine the modifications required and the resulting basin performance in flood
control mode.
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URBAN MODELING OBJECTIVES AND CONSIDERATIONS

Studies and projects involving urban stormwater runoff quality can relate
to many problems. In the broadest sense, water quality studies may be per-
formed to protect the environment under various state and federal legislation.
For example, Section 405 of the Clean Water Act will eventually require analy-
sis of stormwater outfalls in all urban areas in the U.S5. In & narrower
sense, a study may address a particular water quality issue in a particular
receiving water, such as bacterial contamination of a beach, release of oxygen
demanding material into a stream or river, unacceptable aesthetics of an open
channel receiving urban runoff, eutrophication of a lake, contamination of
basements from surcharged sewers due to wet-weather flooding , etc.

By no means should it be assumed that every water quality problem re-
quires a water quality modeling effort. Some problems may be strictly mostly
hydraulic in nature, e.g., the basement flooding problem. That is, the solu-
tion may often reside primarily in a hydrologic or hydraulic analysis in which



the concentration or load of pollutants is irrelevant. In some instances,
local or state regulations may prescribe a nominal "solution" without recourse
to any water quality analysis as such. For example, stormwater runoff in
Florida is considered "controlled" through retention or detention with filtra-
tion of the runcff from the first inch of rainfall for areas of 100 ac or
less. Other problems may be resolved through the use of measured data without
the need to model. In other words, many problems do not require water quality
modeling at all.

I1f a problem does require modeling, particular modeling objectives will
probably result. Models may be used for objectives such as the following:

1. Characterize the urban runoff as to temporal and spatial detail, con-
centration/load ranges, etc.

2. Provide input to a receiving water quality analysis, e.g., drive a
receiving water quality model.

3. Determine effects, magnitudes, locations, combinations, etc. of con-
trel options.

4. Perform frequency analysis on quality parameters, e.g., to determine
return periods of concentrations/loads.

5. Provide input to cost-benefit analyses.

Objectives 1 and 2 characterize the magnitude of the problem, and objectives 2
through 5 are related to the analysis and solution of the problem. Computer
moedels allow some types of analysis, such as frequency analysis, to be per-
formed that could rarely be performed otherwise since periods of quality mea-
surements in urban areas are seldom very long. It should always be borne in
mind, however, that -ise of measured data is usually preferable to use of simu-
lated data, particularly for objectives 1 and 2 in which accurate concentra-
tion values are needed. In general, models are not good substitutes for good
field sampling programs. On the other hand, models can sometimes be used to
extend and extrapolate measured data.

Careful consideration should be given to objective number 2. The first
urban runoff quality model (SWMM) {nadvertently overemphasized the concept of
simulation of decailed intra-storm quality variations, e.g., production of a
"pollutograph" (concentration vs. time) at 5 or 10 minute intervals during a
storm for i{nput to a receiving water quality model. But the fact is that the
quality response of most receiving waters is insensitive to such short-cerm
variations, as illustrated in Table 1. In most instances, the total storm
load will suffice to determine the receiving water response, eliminating the
necessity of becoming embroiled in calibration against detailed pollutographs.
Instead, only the total storm loads need be matched, a much easier task.
Simulation of short time increment changes in concentrations and loads is
generally necessary only for analysis of control options, such as storage or
high-rate treatment, whose efficiency may depend on the transient behavior of
the quality constituents.



Table 1. Required Temporal Detail for Receiving Water Analysis
(After Driscoll, 1979, and Hydroscience, 1979)

-----------------------------------------------------------

Type of Key Response

Receiving Water Constituents Time

Lakes, Bays Nutrients Weeks - Years

Estuaries Nutrients, OD* Days - Weeks
Bacteria

Large Rivers 0D, Nitrogen Days

Streams 0D, Nitrogen Hours - Days
Bacteria Hours

Ponds OD, Nutrients Hours - Weeks

Beaches Bacteria Heurs

.................................................................

*0D = oxygen demand, e.g., BOD, that affects dissolved oxygen.

Any consideration of water quality modeling means that some additional
data will be required for model input. As described later, such requirements
may be as simple as a constant concentration or much more complex. Data may
be cbtained from existing studies or their acquisition may require extensive
field monitoring. For some conceptualizations of the urban quality cycle,
e¢.g., buildup and washoff, it may not be routinely possible to physically
measure fundamental input parameters, and such parameters will only be ob-
tained through model calibration. Involvement in acquisition of quality data,
be it through literature reviews or field surveys, profoundly escalates the
level of effort required for the study. Details on data requirements for
urban areas will be deferred until modeling techniques are described.

OVERVIEW OF AVAILABLE MODELING CPTIONS

Introduction

Several quality modeling options exist for simulation of quality in urban
storm and combined sewer systems. These have been reviewed by Huber (1985;
1986) and range from simple to involved, although some "simple” metheds, e.g.,
the EPA statistical metheds, can incorporate quite sophisticated concepts.

The principal methods avallable to the contemporary engineer are outlined
generically below, in & rough order of complexity. Their data requirements
are summarized again in a following section. The methods are:

. Constant concentration or unit loads
. Spreadsheet

. Statistical

. Rating curve or regression
Buildup/washoff

WP wWN e



Co a ongce

As its name implies, constant concentration means that all runoff is
assumed to have the same, constant concentration at all times for a given
pollutant. At its very simplest, an annual runoff volume can be multiplied by
a concentration to produce an annual runoff load. However, this option may be
coupled with a hydrologic model, wherein loads (product of concentration and
flow) will vary if the model produces variable flews. This option may be
quite useful because it may be used with any hydrologic or hydraulic model to
produce loads, merely by multiplying by the constant concentration. For in-
stance, the highly sophisticated SWMM Extran Block may be used for hydraulic
analysis of sewer system, prediction of overflows and diversions to receiving
waters, etc., yet it performs no quality simulation as such. In many in-
stances, it may be most important to get the volupe and timing of such over-
flows and diversions correctly, and simply estimate loads by multiplying by a
concentration.

An obvious question is what (constant) concentration to use? Early (pre-
1977) concentration and other data are summarized in publications such as Man-
ning et al. (1977) and Lager et &l. (1977). The more recent EPA NURP studies
(EPA, 1983) have produced & large and invaluable data base from which to se-
lect numbers, but the 30 city coverage of NURP will most often not include a
site representative of the area under study. Nonetheless, a large data base
does exist from which to review concentrations. Another option is to use
peasured values from the study area. This might be done from a limited sam-
pling program. However, the NURP study conclusively demonstrated the wvari-
ation that exists in event mean concentrations (EMCs, total storm event load
divided by total storm event runoff volume) at a site, within a city, and
within a region or the country as a whole. Thus, while use of a constant
concentration may produce lcad variations, EMC variations will not be repli-
cated. These variations may be important in the study of control options and
receiving water responses.

Unit loads are perhaps an even simpler concept. These consist of values
of mass per area per time, typically lb/ac-yr or kg/ha-yr, for various pollu-
tants, although other normalizations such as lb/curb-mile are sometimes en-
countered. Annual (or other time unit) loads are thus produced upon mulripli-
cation by the contributing area. Such loadings are obviously highly site-
specific and depend upon both demographic and hydrologic factors. They must
be based on an average or "typical” runoff volume and cannot vary from year to
year, but they can conveniently be subject to reduction by best management
practices (BMPs), if the BMP effect i{s known. Although early EPA references
provide some information for various land uses (EPA, 1973; EPA, 1976a; McElroy
et al., 1976), unit loading rates are exceedingly variable and difficult to
transpose from one area to another. Constant concenctrations can sometimes be
used for this purpose, since mg/l x 0.2265 = lb/ac per inch of runoff. Thus,
if a concentration estimate is available, the annual loading rate, for exam-
ple, may be calculated by multiplying by the inches per year of runoff. Fi-
nally, the Universal Soil lLoss Equation (Wischmeler and Smith, 1958; Heaney et
al., 1975)) was developed to estimate tons per acre per year of sediment loss
from land surfaces. If a pollutant may be considered as a fraction (“"potency
factor") of suspended solids concentration or load, this offers another option
for prediction of annual loads. Lager et al. (1977), Manning et al. (1977)
and Zison (1980) provide summaries of such values.



Spreadsheets

Microcomputer spreadsheet software, e.g., Lotus, Quatro, Excel, is now
ubiquitous in engineering practice. Very extensive and highly sophisticated
engineering analysis is routinely implemented on spreadsheets, and water qual-
ity simulation is no exception. The spreadsheet most definitely may be used
to automate and extend the concept of the constant concentration or unit load
idea. In the usual manifestation of this spreadsheet application, runoff
volumes are calculated very simplistically, usually using & runcff coefficient
times a rainfall depth. The coefficient may vary according to land use, or an
SCS procedure may be used, but the hydrology is inherently simplistic in the
spreadsheet predictions. The runoff volume is then multiplied by a constant
concentration to predict runoff loads., Alternatively, unit loads are input
directly and then multiplied by corresponding land use areas. The advantage
of the spreadsheetr is that a mixture of land uses (with varying concentrations
or loads) may easily be simulated, and an overall load and flow-weighted con-
centration obtained from the study area (Walker et al., 1989). The study area
itself may range from a single catchment to an entire urban area, and "deliv-
ery ratios" can be added to simulate loss of pollutants along drainage path-
ways between the simulated land use and the receiving waters. The relative
contributions of different land uses may be easily identified, and handy
spreadsheet graphics tools used for display of the resulcs.

As an enhancement, control options may be simulated by applicaction of a
constant removal fraction for an assumed BMP. Although spreadsheet computa-
tions can be amazingly complex, BMP simulation is rarely more complicated than
a simple removal fraction because anything further would require simulation of
the dynamics of the removal device (e.g., a wet detention pond), which is
usually beyond the scope of the hydrologic component of the spreadsheet model.
Nonetheless, if simple BMP removal fractions can be believed, the spreadsheet
can easily be used to estimate the effectiveness of control options. Loads
with and without controls can be estimated and problem areas, by contributing
basin and land use, can be determined. Since most engineers are familiar with
spreadsheets, such models can be developed in-house in a logical manner.

The spreadsheet approach is best suited to estimation of long-term loads,
such as annual or seasonal, because very simple prediction methods generally
perform better over a long averaging time and poorly at the level of a single
storm event. Hence, although the spreadsheet could be used at the microscale
(at or within & storm event) it is most often applied for much longer time
periods. -It is harder to obtain the variation of predicted loads and concen-
trations using the spreadsheet method because this can ordinarily only be done
by varying the input concentrations or rainfall values. A Monte Carloc simula-
tion may be attempted (i.e., systematic variation of all input parameters
according to an assumed frequency distribution) if the number of such parame-
ters is not too large. These results may then be used to estimate the range
and/or frequency distribution of predicted loads and concentrations.

In a generic sense, the spreadsheet idea may used in methods programmed
in other languages, e.g., Fortran. For example, comprehensive assessments of
coastal zone pollution from urban areas are made by NOAA (1987) by assembling
land use data with different runoff coefficients, predicting daily and sea-
sonal runoff volumes from daily rainfall, and predicting seasonal pollutant
loads using constant concentrations. Although the demographic data base and
use of magnetic tapes may dictate use of mainframes, the computational concept



is still that of a spreadsheet.

Again, the question arises of what concentrations or unit loads to use,
this time potentlally for multiple land uses and subareas. And again, the
NURP data base will usually be the first one to turn to, with the possibility
of local monitoring to augment it.

ic etho

The so-called "EPA Statistical Method” is somewhat generic and until
recently was not implemented in any off-the-shelf model or even very well in
any single report (Hydroscience, 1979; EPA, 1983). A new FHWA study (Driscoil
et al., 1989) partially remedies this situation. The concept is straightfor-
ward, namely that of a derived fr :quency distribution for EMCs. This idea has
been used extensively for urban runoff quantity (e.g., Howard, 1976; Logana-
than and Delleur, 1984; Zukovs et al., 1986) but not as much for quality pre-
dictionms.

The EPA Statistical Method utilizes the fact that EMCs are not constant
but tend to exhibit a lognormal frequency distribution. When coupled with an
assumed distribution of runoff volumes (alsc lognormal), the distribution of
runoff loads may be derived., When coupled again te the distribution of
streamflow, an approximate (lognormal) probability distribution of in-stream
concentrations may be derived (Di Tore, 1984) -- a very useful result, al-
though assumptions and limitations of the method have been pointed out by No-
votny (19B85) and Roesner and Dendrou (1983). Further analytical methods have
been developed to account for storage and treatment (Di Tore and Small, 1979;
Small and Di Toro, 1979). The method was used as the primary screening tool
in the EPA NURP studies (EPA, 1983) and has also been adapted to combined
sewer overflows (Driscoll, 1981) and highway-related runoff (Driscoll et al.,
1989). This latter publication i{s one of the best for a concise explanation
of the procedure and assumptions and includes spreadsheet software for easy
implementation of the method.

A primary assumption is that EMCs are distributed lognormally at a site
and across a selection of sites. The concentrations may thus be characterized
by their median valuwe and by their coefficient of variation (CV = standard
deviation divided by the mean). There is little doubt that the lognormality
assumption is goed (Driscoll, 1986), but similar to the spreadsheet approach,
the method is then usually combined wicth weak hydrologic assumptions, e.g.,
prediction of runoff using a runoff coefficient. (The accuracy of a runoff
coefficient increases as urbanization and imperviousness increase.) However,
since many streams of concern in an urban area consist primarily of stormwater
runoff during wec weather, the ability to predict the distribution of EMCs is
very useful for assessment of levels of exceedance of water quality standards.
The effect of BMPs can again be estimated crudely through constant removal
fractions that lower the EMC median, but it is harder to determine the effect
on the coefficient of variation. Overall, the method has been very success-
fully applied as a screening tool.

Input to the method as implemented for the FHWA (Driscoll et al., 1989)
includes statistical properties of rainfall (mean and coefficient of variation
of storm event depth, duration, intensity and interevent time), area, and
runoff coefficient for the hydrologic component, plus EMC median and coeffi-
cient of variation for the pollutant. Generalized rainfall scatistics have



already been calculated for many locations in the U.S. Otherwise, the EPA
SYNOP model (EPA, 1976b; Hydroscience, 1979; EPA, 1983; Wo-dward-Clyde, 1989)
must be run on long-term hourly rainfall records. If receiving water impacts
are to be evaluated, the mean and CV of the streamflow are required plus the
upstream concentration. A Vollenweider-type lake impact analysis is also
provided based on phosphorus locadings.

As with the first two methods discussed, the choice of median concentra-
tion may be difficult, and the Statistical Method requires a coefficient of
variaticn as well. Fortunately, from NURP and highway studies, CV values for
most urban runoff pollutants are fairly consistent, and a value of 0.75 is
typical. 1If local and/or NURP data are not available or inappropriate, local
monitoring may be required, as in virtually every quality prediction method.
The estimation of the whole EMC frequency distribution for a pollutant is a
definite advantage of the Statistical Method over some applications of con-
stant concentration and simple spreadsheet approaches. Frequency analyses of
water quantity and quality parameters may also be performed on the oucrput of
continuous simulation models such as HSPF, SWMM and STORM. The derived dis-
tribution approach of the Statistical Method avoids the considerable effort
required for continuous simulation at the expense of simplifying assumptions
that may or may not reflect the prototype situation adequately.

Regression -- Rati Curve

With the completion of the NURP studies in 1983, there are measurements
of rainfall, runoff and water quality at well over 100 sites in over 30 cict-
fes. Some regression analysis has been performed to try to relate loads and
EMCs to catchment, demographic and hydrolegic characteristics (e.g., McElroy
et al., 1976; Miller et al., 1978; Brown, 1984), the best of which are recent
results of the USGS (Tasker and Driver, 1988; Driver and Tasker, 1988), to be
described briefly below. Regression approaches have also been used to esti-
mate dry-weather pollutant depositien in combined sewers (Pisano and Queiroz,
1977), a task at which no model is very successful. What are termed "rating
curves” herein are just a special form of regression analysis, in which con-
centration and/or loads are related to flow rates and/or volumes. This is an
obvious exercise attempted at most monitoring sites and has a historical basis
in sediment discharge rating curves developed as a function of flow rate in
natural river channels.

A rating curve approach is most often performed using total storm event
load and runoff volume although intra-storm variations can sometimes be simu-
lated in this manner as well (e.g., Huber and Dickinson, 1988). It is usually
observed (Huber, 1980; EPA, 1983; Driscoll et al., 1989) that concentration
(EMC) is poorly or not correlated with runoff flow or volume, implying that a
constant concentration assumption is adequate. Since the load is the product
of concentration and flow, load is usually well correlated with flow regard-
less of whether or not concentration correlates well. This manifestation of
spurious correlation (Bensen, 1965) is often ignored in urban runoff studies.
If load is proportional to flow to the first power (i.e., linear), then the
constant concentration assumption holds; if not, some relationship of concen-
tration wicth flow is implied. Rating curve results can be used by themselves
for load and EMC estimates and can be incorporated into some models (e.g.,
SWMM, HSPF).

Rainfall, runoff and quality data were assembled for 98 urban stations in




30 cities (NURP and other) in the U.S. for multiple regression analysis by the
USGS (Driver and Tasker, 1988; Tasker and Driver 1988). Thirty-four multiple
regression models (mostly log-linear) of storm runoff constituent loads and
storm runcff volumes were developed, and 31 models of storm runoff EMCs were
developed. Regional and seasonal effects were also considered. The two most
significant explanatory variables were total storm rainfall and total contri-
buting drainage area. Impervious area, land use, and mean annual climatic
characteristics also were significant explanatory variables in some of the
models. Models for estimating loads of dissolved solids, total nitrogen, and
total ammonia plus organic nitrogen (TKN) generally were the most accurate,
whereas models for suspended solids were the least accurate. The most accur-
ate models were those for the more arid Western U.S., and the least accurate
' models were those for areas that had large mean annual rainfall.

These USGS equations represent the best generalized regression equations
currently available for urban runoff quality prediction. Note that such equa-
tions do not require preliminary estimates of EMCs or local quality monitoring
data except for the very useful exercise of verification of the regression
predictions. Regression equations only predict the mean and do not provide
the frequency distribution of predicted variable, a disadvantage compared to
the statistical approach. (The USGS documentation describes procedures for
calculation of statistical error bounds, however.) Finally, regression ap-
proaches, including rating curves, are notoriocusly difficult to apply beyond
the original data set from which the relationships were derived. That is,
they are subject to very large potential errors when used to extrapoclate to
differenc conditions. Thus, the usual caveats about use of regression rela-
tionships continue to hold when applied to prediction of urban runoff quality.

Buildup and Washoff

In the late 1960s, a Chicage study by the American Public Works Associa-
tion (1969) demonstrated the (assumed linear) bufldup of "dust and dirt" and
associated pollutants on urban street surfaces. During a similar time frame,
Sartor and Boyd (1972) also demonstrated buildup mechanisms on the surface as
well as an exponential washoff of pollutants during rainfall events. These
concepts were incorporated into the original SWMM model (Metcalf and Eddy et
al., 1971) as well as into the STORM, USGS and HSPF models to a greater or
lesser degree (Huber, 19£5). "Buildup” is a term that represents all of the
complex spectrum of dry-weather processes that occur between storms, includ-
ing deposition, wind erosion, street cleaning, etc. The idea is simply that
all such processes lead to an accumulation of solids and other pollutants that
are then "washed off" during storm events.

Although ostensibly physically based, models that include buildup and
washoff mechanisms really employ conceptual algorithms because the true phys-
ics is related to principles of sediment transport and erosion that are poorly
understood in this framework. Furthermore, the inherent heterogeneity of
urban surfaces leads to use of average buildup and wvashoff parameters that may
vary significantly from what may occur in an isolated street gutter, for exam-
ple. Thus, except in rare instances of measurements of accumulations of sur-
face solids, the use of buildup and washoff formulations inevitably results in
a calibration exercise against measured end-of-pipe quality data. It then
holds that in the absence of such data, inaccurate predictions can be ex-

pected.

o



Different models offer different options for conceptual buildup and wash-
off mechanisms, with SWMM having the greatest flexibility. In fact, with
calibration, good agreement can be produced between predicted and measured
concentrations and loads with such models, including intra-storm variations
that cannot be duplicated with most of the methods discussed earlier. (When a
rating curve 1s used in SWMM instead of buildup and washoff, it is also pos-
sible to simulate intra-storm variations in concentration and load.) A survey
of linear buildup rates for many pollutants by Manning et al. (1977) is prob-
ably the best source of generalized buildup data, and some information is
available in the literature to aid in selection of washoff coefficients (Huber
1985; Huber and Dickinson, 1988). However, such first estimates may not even
get the user in the ball park (i.e., quality -- not quantity -- predictions
may be off by more than an order of magnitude); the only way to be sure is to
use local monitoring data for calibration and verification, Thus, as for most
of the other quality prediction options discussed herein, the buildup-washoff
model may provide adequate comparisons of control measures, ranking of loads,
etc. but cannot be used for prediction of absolute values of concentrations
and loads, e.g., to drive a receiving water quality model, without adequate
calibration and verification data. Since buildup and washoff are somewhat
appealing conceptually, it is somewhat easier to simulate potential control
measures such as street cleaning and surface infiltration using these mechan-
isms than with, say, a constant concentration or rating curve method. In the
reiatively unusual Iinstance in which intra-storm variations in concentraticn
and load must be simulated, as opposed to total storm event EMC or load,
buildup and washoff also offer the most flexibility. This is sometimes im-
portant for the design of storage facilities in which first-flush mechanisms
may be influential.

As mentioned above, generalized data for bulldup and washoff are sparse
(Manning et al., 1977) and such measurements are almost never conducted as
part of a routine monitoering program. For buildup, normalized loadings, e.g.,
mass/day-area or mass/day per curb-length, or just mass/day, are required,
along with an assumed functional form for buildup vs. time, e.g., linear,
exponential, Michaelis-Menton, etc. For washoff, the relationship of washoff
(mass/time) vs. runoff rate must be assumed, ususally in the form of a power
equation. When end-of-pipe concentration and load data are all that are
available, all buildup and washcff coefficients end up being calibration para-
meters.

Re ed Mechanjisms

In the discussion above, washoff 1s assumed proportional to the runoff
rate, as for sediment transport. Erosion from pervious areas may instead be
proportional to the rainfall rate. HSPF does the best job of including this
mechanise in its algorithms for erosion of sediment from pervious areas. SWMM
includes a weaker algorithm based on the Universal Soil Loss Equation
(Wischmeier and Smith, 1958; Heaney et al., 1975).

Many pollutants, particularly metals and organics, are adsorbed onto
solid particles and are transported in particulate form. The ability of a
model to include *potency factors™ (HSPF) or "pollutant fractions” (SWMM)
enhances the ability to estimate the concentration or load of one constituent
as a fraction of that of another, e.g., solids (Zison, 1980).

The groundwater contribution to flow in urban areas can be important in



areas with unlined and open channel drajnage. Of the urban models discussed,
HSPF far and away has the most complex mechanisms for simulation of subsurface
wvater quality processes in both the saturated and unsaturated zones. Although
SWMM includes subsurface flow routing, the quality of subsurface water can
only be approximated at present using a conscant concentration.

The precipitation load may be input in some models (SWMM, HSPF), usually
as a constant concentration. PoInt source and dry-weather flow (baseflow)
loads and concentrations can also be input to SWMM, STORM and HSPF to simulate
background conditions. Other quality sources of potential importance include
catchbasins (SWMM) and snowmelt (SWMM, STORM, HSPF).

Scour and deposition within the sewer system can be very important in
combined sewer systems and some separate storm sewer systems. The state of
the art in simulation of such processes is poor (Huber, 1985). SWMM offers a
crude but calibratable attempt at simulation of such processes.

SUMMARY OF DATA NEEDS

In application of most models, there are two fundamental types of data
requiremencs. First, there are the data needed simply to make the model func-
tion, that is, input parameters for the model. These typically include rain-
fall information, area, imperviousness, runoff coefficient and other quantity
prediction parameters, plus quality prediction parameters such as constant
concentration, constituent median and CV, regression relationships, buildup
and washoff parameters, etc. In other words, each model will have a fundamen-
tal list of required input data.

The second type of informatien is required for calibration and verifica-
tion of more complex models, namely, sets of measured rainfall, runoff and
quality samples with which to test the model. Such data exist (e.g., Huber et
al., 19B2; Driver et al. (1985), Noel et al., 1987) but seldom for the site of
interest. If the project objectives absolutely require such data (e.g., if a
model must be calibrated in order to drive a receiving water quality model),
then expensive local monitoring may be necessary.

This summary will relate primarily to guality prediction and not repre-
sent a comprehensive statement of data needs for gugntity prediction. How-
ever, since rainfall and runoff are required for virtually every study, cer-
tain quantity-related parameters are also necessary. Data needs for various

* methods are described in Table 2.
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Teble 2. Dats Neeck for Varias Quality Prediction Methods

Corstant Carcerxretion

Statistical

Regression

Rating OQurve

Buiidp

washotf

Mass per time per unit tritutery sres.

Rroff prediction mchanies (simple to
coplex).

Corstart cocatration for

each cCoBtinunt.

Sinple ruoff prediction sechenism.
Costarit cacentration or coroarkration

rarge, or unit oads,
Retoval fractios for coritrols.

Rainfall statistics.
Ares, inperviagress.
Pol lutant mectisn ard CV.

Receivirg water characteristics wd
statistics,

Storm reinfall, sres, inpervicusrsss,
e \Be.

Meamred ficw retes/volumes ol qality
BCa/laadis. ‘

Loading rates arg fyte crstats,
Street clesning femvals.

Pouer relaticship with nroff.

Derive from constant cocantre-
tion arg nuroff; litersture
veluse.

Existing mxiel; nrotf coeffi-
tient or sisple sethad.
MRP; {ocal mnitoring.

£.9., nroff coefficient,
porhegs 8 fuction of led
use,

NRP; tocsl menitoring:

g stove.

NEP; Schueler (1587); local
ad state pblications.

MRP; Driscoll et al. (1989);
Wocchard-Clyce (1989); EPA
SYNP mexiet .

Locel data,

NRP; Driscoll (1985); Driscoil
et al. (1989); local eonitoring.
Local or gueralizad data.

Local cata.

NRP; (ccal cata.
-

titerature values .

Litersture valuns.

*
Litersture valuss .

“Ususily must be catibrated using erd-of-pipe monitored quality dats.
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OVERVIEW OF URBAN QUALITY MODELING
M 1i und L

Modeling caveats and an introduction to modeling are presented by several
authors including James and Burges (1982), Kibler (1982), Huber (1985, 1986)
and summarized in a recent manual of practice (WPCF, 1989). Space does not
permict a full presentation here; a few items are highlighted below,

1. Have a clear statement of project objectives. Verify the need for
quality modeling. (Perhaps the objectives can be satisfied without qualicy
modeling.)

2. Use the simplest model that will satisfy the project objectives.
Often a screening medel, e.g., regression or statistical, can determine
whether more complex simulation models are needed.

3. To the extent possible, utilize a quality prediction method consistent
with available data. This would cften rule against buildup-washoff formula-
tions, although chese might still be useful for detalled simulation, especi-
ally if calibration data exist.

4. Only predict the quality parameters of interest and only over a suit-
able time scale. That is, storm event loads and EMCs will usually represent
th® most detailed prediction requirement, and seasonal or annual loads will
sometimes be all that are required. Do not attempt to simulate intra-storm
variations in quality unless it is necessary.

5. Perform a sensitivity analysis on the selected model and familiarize
yourself wicth the model characteristics.

6. 1f possible, calibrate and verify the model results. Use one set of
data for calibration and another independent set for verification. If no such
data exist for the application site, perhaps they exist for a similar catch-
ment nearby.

Operatiocna odels

Implementation of an off-the-shelf model or method will be easiest if the
model can be characterized as "operaticnal” Iin the sense of:

1. Documentation. This should include a user’s manual, explanation of
theory and numerical procedures, data needs, data input format, etc. Documen-
tation most often separates the many computerized procedures found in the
literature from a model that can be accessed and easily used by others.

2. Support. This is sometimes provided by the model developer but often
by a federal agency such as the HEC or EPA.

3. Experience. Every model must be used a "first time" but it is best to
rely on a model with a proven track record.

The models described below are all operational in this sense. New meth-

ods and models are constantly under development and should not be neglected
simply because they lack one of these characteristics, but the user should be
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aware of potential difficulties if any characteristic is lacking.

Survevs of Urban Models

Several publications, often somewhat out of date, provide reviews of
available models. Some models {e.g., SWMM, STORM, HSPF) have persisted for
many years and are included in both older and newer reviews, while other mod-
els (e.g., USGS, Statistical, spreadsheet) are more recent. Reviews that
consider surface runoff quality models include Huber and Heaney (1982), Kibler
(1982), Whipple et al. (1983), Barnwell (1984, 1987), Huber (1985, 1986), Bed-
ient and Huber (1988), Viessman et al. (1989), and WPCF (1989)., HEC models
are described in detail by Feldman (198l). Descriptions of EPA nonpoint
source water quality models are provided by Ambrose et al. (1988) and Ambrose
and Barnwell (1989).

URBAN RUNOFF QUALITY SIMULATION MODELS AND METHODS
duc

Four models (USGS, HSPF, STORM, SWMM) will be described briefly at this
point. These four models essentially make up the best choice of full-scale
simulation models for urban areas. Other models have been adapted from SWMM
(e.g., FHWA, RUNQUAL) and STORM (e.g., SEMSTORM) and given modified names, but
the principles are fairly similar. Still other models, such as the Illinois
State Water Survey ILLUDAS model (Terstriep and Stall, 1974) have sometimes
been adapted for water quality simulation for a specific project (Noel and
Terstriep, 1982), but such modifications and quality procedures remain undocu-
mented, and the quality model cannot be considered operational. Finally,
there are many models well known in the hydrologic literature, such as those
developed by the HEC and SCS, that might be useful in the hydrologic aspect of
water quality studies but that do net simulate water quality directly. This
review is limited to models that directly simulate water quality.

A general comparison of model attributes is given in Table 3. This table
includes the EPA Statistical Method since with the publication of the recent
FHWA study, it can be considered a formalized procedure (Drisccll et al.,
1989). The constant concentration, unit load, spreadsheet, and regression
approaches described earlier are more generic in nature and not included in
Table 3, but their attributes were provided in the earlier text.

DRIM-QUAL

A version of the USGS Distributed Routing Rainfall Runoff Model that
includes quality simulation (DR3M-QUAL) is available from that agency for
general use (Alley and Smith, 1982a, 1982b). Runoff generation and subsequent
routing use the kinematic wave method, and parameter estimation assistance is
included in the model. Quality is simulated using buildup and washoff func-
tions, with settling of solids in storage units dependent on a particle size
distribution. The model has been used in some of the NURP studies that were
conducted by the USGS (Alley, 1986). No microcomputer version {s available.

HSEF

The Hydrological Simulation Program - Fortran (HSPF) is the culmination
of hydrologic routines that originated with the Stanford Watershed Model in
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Table 3. Comparison of Model Attributes

--------------------------------------
-------------------------------------

‘ Hodel Statis-
Attribute DRIM-QUAL  HSPF ticald STORM SWMM
Sponsoring agency USGS EPA EPA -;éé --------- é;;--
Simulation typeP C,SE C,SE N/A c C.sE
Ne. pollutants 4 10 Any 6 10
Rainfall /runoff Y - Y N© Y Y
analysis
Sewer system flow Y Y N/A N Y
routing
Full, dynamic flow N N N/A N vd
routing equations
Surcharge Y® N N/A N yd
Regulators, overflow N N N/A Y Y
structures, e.g.,
weirs, orificies, etc.
Special solids routines Y Y N N . Y
Storage analysis Y Y Yt Y Y
Treatment analysis Y Y yf Y Y
Suitable for screening S,D s,D S S s,D
{S), design (D)
Available on micro- N Y ¥ N Y
computer
Data and personnel Medium High Medium Low High
requirements
Overall model com- Mediug High Medium Medium High
plexity?!

.................................................. e L L L

3rpA procedure.
C = continuous simulation, SE = single event simulation.
CRunoff coefficient used to obtain runoff volumes.
9Fu1l dynamic equations and surcharge calculations only in Extran Block of
SWMM.
®Surcharge simulated by storing excess inflow at upstream end of pipe. Pres-
sure flow not simulated.
Storage and treatment analyzed analytically,

EFHWA study, Driscoll et al. (1989)
General requirements for model installation, familiarization, data require-

. ments, etc. To be interpretted only very generally.

lReflection of general size and overall model capabilities. Note that complex
models may still be used to simulate very simple systems with attendant
minimal data requirements.
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1966 and eventually incorporated many nonpoint source modeling efforts of the
EPA Athens laboratory (Johanson et al., 1984)., This model is a mainstay of
non-urban as well as urban nonpoint ssurce modeling. The user‘'s manual in-
cludes information on &ll hydrologic and water quality routines, including the
IMPLND (impervious land) segment for use in urban area. Additional guidelines
for application are provided by Donigian et al. (1984). The model has special
provisions for management of time series that result from continuous simula-
tion. A microcomputer version is available.

STORM

The first significant use of continuous simulation in urban hydrology
came with the Storage, Treatment, Overflow, Runoff Model (STORM), developed by
the Corps of Engineers, Hydrologic Engineering Center (HEC, 1977; Roesner et
al., 1974) for application to the San Francisco master plan for CSO pollution
abatement. The HEC also provides application guidelines (Abbotc, 1977). The
current (1977) version includes dry-weather flow input for combined sewer
simulation. The support of the HEC led to the wide use of STORM for planning
purposes, especially for evaluation of the trade-off hetween treatment and
storage as control options for CSQOs (e.g., Heaney et al., 1977). Statistics
of long-term runoff and quality time series permit optimization of control
measures.

STORM utilizes simple runoff coefficient, SCS and unit hydrograph methods
for generation of hourly runoff depths from hourly rainfall inputs. No flow
routing is performed, but runoff may be routed through a constanc-rate treat-
ment device, with excess flow diverted tc a storage device. Flows exceeding
the treatment rate cause C50s when storage I{s filled. The buildup and wash-
off formulations are used for simulation of six pre-specified pollutants.
However, the model can be manipulated to provide loads for arbitrary conserva-
tive pollutants (e.g., Najarian et al., 1986). The model is hampered somewhat
by lack of an operational microcomputer version. However, various individual
consultants have adapted the nonproprietary code to their own project needs.

SWHH

The original version of the Storm Water Management Model (SWMM) was de-
veloped for EPA as a single-event model, specifically for the analysis of CSOs
(Metcalf and Eddy et al., 1971), but its scope has vastly broadened since the
original release. Version 4 (Huber and Dickinson, 1988; Roesner et sl., 1988)
of the model performs both continuous and single-event simulation throughout
the whole model, can simulate backwater, surcharging, pressure flow and looped
connections (by solving the complete dynamic wave equations) in its Extran
Block, and has a variety of options for quality simulation, including tradi-
tional build-up and wash-off formulations as well as rating curves and regres-
sion techniques. Subsurface flow routing (constant quality) may be performed
in the Runoff Block in addition to surface quantity and quality routing, and
treatment devices may be simulated in the Storage/Treatment Block using re-
moval functions and sedimentation theory. A hydraulic design routine is in-
cluded for sizing of pipes, and a variety of regulator devices may be simu-
lated, including orifices (fixed and variable), weirs, pumps, and storage. A
bibliography of SWMM usage is available (Huber et al., 1986) that contains
many references to case studies,

SWMM is segmented into the Runoff, Transport, Extran, Storage/Treatment
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and Statistics blocks for rainfall-runoff, routing, and scatistical computa-
tions. Water quality may be simulated in all blocks except Extran, and metric
units are optional. Since the model is non-proprietary, portions have been
adapted for various specific purposes and locales by individual consultants
and other federal agencies, e.g., FHWA. A microcomputer version is available.

ussio

The four models discussed briefly here do not represent all of the model-
ing options available but are certainly the most notable, widely used and most
operational. Selection from among these four models is often made on the
basis of personal preference and familiarity. For example, various in-house
versions of STORM are still used by consultants even though the "official* HEC
version has not been updated since 1977, because these versions have been
adapted to the needs of the firm and because “TORM has proven to provide use-
ful continuous simulation results. The USGS DR3M-QUAL model has perhaps been
used the least by persons outside that agency, but has worked satisfactorily
in several NURP applications. Support for both STORM and DR3M-QUAL would be
minimal.

HSPF and SWMM are probably the most versatile and applicable of the four
models, with the nod to SWMM if the urban hydrology and hydraulics must be
simulated in detail. On the other hand, the water quality routines for sedi-
ment erosion, pollutant interaction and groundwater quality are superior in
HSPF. Both models appear somewhat overwhelming in terms of size to the novice
user, but only the components of interest of either model need be used in a
given study, and the catchment schematization can cften be coarse for purposes
of simulation of water quality at the outlet. Thus, although the installation
of these models on a microcomputer may occupy several megabytes of a hard
disk, they may be applied in simple ways (i.e., applied to a simplified sche-
matization of the catchment) with a significant reduction in data require-
ments. Furthermore, the several quality modeling options within SWMM permit
simple conceptual water gquality simulation using constant concentration and
rating curves as well as the more formidable bulldup-washoff mechods.

Regression, spreadsheet and statistical methods are most useful as
screening tools. 1Indeed {f the Statistical Methed, say, indicates that there
should be no water quality problem (as defined by exceedance of a specified
concentration level with a specified frequency), then more detailed water
quality simulation is probably not required at all.

BRIEF CASE STUDIES

Introduction

How are quality processes being simulated in current on-going studies of
urban runoff quality problems? Below, the author draws upon personal know-
ledge of a few such studies (listed alphabetically).

Boston

CH2M-Hill (Cainesville, FL) used continuous SWMM modeling for the devel-
opment of TSS and BOD loads from CSOs to Boston Harbor. After first estimates
from Sartor and Boyd (1972) and Pitt (1979), buildup and washoff functions
were calibrated to estimates of annual totals based on monitoring. A "typi-
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cal” five years of hourly precipitation data selected from 40 years of avail-
able record were input to SWMM to develop CSO loads, and the effectiveness of
street cleaning and catchbasin cleaning BMPs was studied using the model.

eva W

A joint project of the USGS (Madison) and the University of Wisconsin
invesctigated suspended solids and phosphorus loads to 1800-ac Delevan Lake in
southeastern Wisconsin (Walker et al., 1989). A spreadsheet approach was
implemented using Multiplan, with unit load estimates for the surrounding
basin (agriculrural, urban, industrial). The Universal Soil Loss Equation was
used for sediment loads from agricultural areas. Some calibration was pos-
sible using measurements on four tributaries. The cost-effectiveness of agri-
cultural control options was evaluated based on cost estimates for various
agricultural BMPs.

Hackensack River Basinp

Pollution problems in the lower and estuarine portion of the Hackensack
River in New Jersey are being studied by Najarian and Associates (Eatontown,
NJ) using SWMM coupled with monitoring data from four CSO and five storm sew-
ered areas. The pollutants of primary interest are BOD and ammonia for input
to a dynamic receiving water quality model of the river and estuary, with
emphasis upon the relative contributions of CS50s, separate storm sewered areas
and point sources. Although rating curve results were very good predictors
for the monitored catchments from which they were derived, it was found that
they could not be extrapolated (transferred) to the ungaged catchments.

Hence, Michaelis-Menton buildup and exponential washoff parameters were calil-
brated for the basins and transferable generalized coefficients developed as a
function of land use. Intra-storm variations were simulated in order toc use
SWMM to drive a short time increment dynamic model of the river and estuary.

Jacksonville

Camp, Dresser and McKee (Jackscnville) will use SWMM for quantity predic-
tions and both a spreadsheet and SWMM or STORM with constant concentrations
for load estimates to the St. Johns River. The constant concentrations are
based on NURP and limited Florida data. If SWMM or STORM is used to drive a
receiving water quality model for the river, local data will be used for bet-
ter calibration. At the moment, CDM feels that both quantity and quality
control options can be compared on the basis of present data, with a minimum
of expensive local sampling.

Orlando

To help alleviate nonpoint source pollution to lakes downstream from the
Boggy Creek Watershed south of Orlando, Camp, Dresser and McKee (Orlando)
developed a spreadsheet model to assess nutrient loadings resulting from ex-
isting and future land uses (Camp, Dresser and McKee, 1987). Runoff coeffi-
cients were calibrated to match measured creek runoff volumes, and EMCs as a
function of land use were estimated from sampling in Orlando and Tampa. An
overall calibration factor was used to obtain agreement between the total
estimated TN and TP loads produced by the product of flows and EMCs for the
various land uses and measured annual nutrient loads in Boggy Creek. Thus,
relative contributions from various land uses remained the same while the
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overall loads were adjusted. BMP removal efficiencies were applied in con-
Junction with changing land uses to obtain control strategies for future wa-
tershed development.

Providence

SWMM is being used by Greeley and Hanson (Philadelphia) to simulate €SO
loads from Providence using three monitored storms for calibration and verifi-
cation. Quality is being simulated using constant concentration in the Runoff
Block and the quality routing routines in the Transport Block. SWMM may be
used to drive a receiving wvater model before the project is completed. Extran
is also being used to simulate some of the overflow hydraulics.

San Irancisco Bay

Woodward-Clyde (QCakland) is using SWMM to simulate loads from the Santa
Clara Valley into South San Francisco Bay. Measured runoff and flow data are
being used to calibrate the Runoff Block quantity routines, and constant con-
centrations are being used (no buildup or washoff) based on one year of moni-
toring of a selection of land use types. The model may not be used to drive a
receiving water model but it will be used to compare alternatives to reduce
loads of toxics to the Bay.

Iallahassee

The Northwest Florida Water Management District (Havana, FL) is using
SWMM to develop the stormwater master plan for Tallahassee and Leon County.
Extensive use of the model has already been made for quantity predictions.
The present plan is to develop rating curve relationships on the basis of
considerable quality monitoring data gathered during the study for input into
SWMM. BMPs will also be studied with the model, especially storage. Final
control decisions will be made on the basis of 28-year SWMM simulations using
15-min rainfall data.

SUMMARY AND URBAN RUNOFF QUALITY MODELING RECOMMENDATIONS

Simulation of urban runoff quality will increase in importance as regula-
tion and control of nonpeint sources increases in the next several years. The
implementation of Section 405 of the Clean Water Act is especially important
if stormwater outfalls will be required tc have NPDES permits. The EPA is
currently establishing guidelines for data collection, quality monitoring and
forms of analysis such that urban areas can meet their obligations under these
regulations.

Some form of modeling will almost assuredly become part of routine analy-
ses performed at some portion of the thousands upon thousands of CSO and
stormwater discharge locations around the country. Several modeling options
exist, but none of them are truly "decerministic” {n the sense of fully char-
acterizing the physical, chemical and biological mechanisms that underlie con-
ceptual buildup, erosion, transport and degradation processes that occur in an
urban drainage system. Even if fully deterministic models were available, it
is doubtful that they could be routinely applied without calibration data.

But this is essentially true of almost all methods. Because a method is sim-
ple, e.g., constant concentration, does not make it more correct. Rather, the
assumption is made that there will be some error in prediction regardless of
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the method, and there may be no point in compiling many hypothetical input
parameters for a more complex model lacking a guarantee of a better predic-
tion. For example, a study in Denver showed that regression equations could
predict about as well as DR3M-QUAL given the available quality information
(Ellis and Lindner-Lunsford, 1986). But physically-based (conceptual) models
do have certain advantages, discussed below,

Physically-based models depend upon conceptual buildup and washoff pro-
cesses incorporated into the quality algoricthms. Such models have withstood
the test of time and have been applied in major urban runoff quality studies.
However, the relative lack of fundamental data on buildup and washoff parame-
ters has led to simpler methods more often being applied, starting with the
assumption cf a constant concentration and becoming more complex. For exam-
ple, the derived distribution approach of the EPA Statistical Method provides
very useful screening information with minimal data -- but more than are re-
quired by just assuming a constant concentration. With the mass of NURP and
other data, regression approaches are now more viable but still subject to the
usual restrictions of regression analysis. Spreadsheets are ubiquitous on
microcomputers and serve as a convenient mechanism to implement several of the
simple appreoaches, especially those that rely upon sets of coefficients, unit
loads and/or EMCs as a function of land use or other demographic information.

Minimal data requirements and ease of application are the principal ad-
vantages of simpler simulation methods (constant concentration, unit loads,
statistical, regression). However, in spite of their more complex data re-
quirements, conceptual models (DRIM-QUAL, HSPF, STORM, SWMM) have advantages
in terms of simulation of routing effects and control options as well as su-
perior statistical properties of continuous time series. For example, the EPA
Statistical Method assumes that stream flow is not correlated with the urban
runoff flow. This may or may net be true in a given situation, but it is not
necessary to require such an assumption when running a model such as HSPF or
SWMM. The four conceptual models discussed in detail all have a means of
simulating storage and treatment effects. Other than a constant removal, this
is difficulc to do with the simpler methods. The conceptual models generally
have very much superior hydrologic and hydraulic simulation capabilities (not
true for STORM except that it can also use real rainfall hyetographs as in-
put). This alone usually leads to better prediction of loads (product of flow
times concentration). It should also be borne in mind that even complex mod-
els such as SWMM and HSPF can be run with minimal quality (and quantity) data
requirements, such as using only a constant concentration. Finally, some of
the case studies imply that transferability of coefficients and parameters is
easier with buildup and wagshoff than with rating curve and constant concen-
tration methods.

If a more complex conceptual model i{s to be applied, which one should it
be from among the four described herein? SWMM is certainly the most widely
used and probably the most versatile for urban areas, but all have their advo-
cates. HSPF may be more appropriate in areas with more open space where
groundwater contributions increase in importance or where rainfall-induced
erosion occurs or where quality interactions are important along the runoff
pathway. The simplicity of STORM remains attractive, and various consultants
have utilized their own version as a planning tool. The USGS DR3M-QUAL model
has been successfully applied in several USGS studies but has not seen much
use outside the agency. It contains useful technigues for quality calibra-
tion. SWMM and HSPF retain limited support from the EPA Center for Exposure
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Assessmpent Modeling (CEAM) at Athens, Georgia. Unfortunately, this support is
limited mainly to distribution and implementation on a computer system.
Extra-mural support for the model developers is highly desirable for mainten-
ance and improvements, especially in light of the predominant use of these two
models in nonpoint source studies in the U.S. STORM and DRIM-QUAL will remain
useful, but {t is unlikely that either of these two models will enjoy enhance-
ments or support from their sponsoring agencies in the near future.

What i{s a reasonable approach to simulation of urban runoff quality? The
main idea is to use the simplest approach that will address the project objec-
tives at the time. This usually means to start simple with a screening tool
such as constant concentration (usually i{mpiemented in a spreadsheet) or re-
gression or statistical approach. If these methods indicate that more de-
tailed study is necessary or if they are unable to address ail the aspects of
the problem, e.g., the effectiveness of control options, then one of the more
complex models must be run. No method currently available (or likely to be
available) can predict absolute (accurate) values of concentrations and loads
without local calibration data, including complex buildup and washoff models.
Thus, if a study objective is to provide input loads to a receiving water
quality model, local site-specific data will probably be regquired. Om the
other hand, several methods and models might be able to compare the relative
contributions from different source areas, say, or to determine the relative
effecriveness of control optrions (if the controls can be characterized by
simple removal fractions). When used for purposes such as these, the meth-
ods, including buildup and washoff models, can usually be initiated on the
basis of NURP and/or the best currently available source of quality data.

When properly applied and their assumptions respected, models can be
tremendously useful tools in analysis of urban runoff quality problems. Meth-
ods and models are evolving that utilize the large current data base of qual-
ity information. As increasing attention is paid to urban runoff problems in
the future, the methods and models can only be expected to improve.
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Estimation of Mean Urban Stormwater Loads at
Unmonitored Sites by Regression

by Gary D. Tasker1, Edward J. Gi!roy2 and Marshall E. Jennings‘3

Abstract

A regression-based model for estimating stormwater quality that may be useful at
the planning level has been favorably compared to the widely used event-mean-
concentration method. The regression model uses explanatory variables, such as
drainage area, basin imperviousness, mean annual rainfall, and mean minimum January
temperature, to explain variation in mean annual or seasonal load for an urbanized area.

The regression model is based on data collected for the Nationwide Urban Runoff
Program (NURP) during 1979-1983 at basins of less than about 0.8 square miles.
Strictly speaking, the model is applicable only to relatively small areas. However, a
simple accumulation procedure presented herein can be used to extend application of the
‘model to much larger areas to make the method practical for many planning and
regulatory appiic-ations. The accumulation procedure not only aliows one to make an
estimate of mean annuai or seasonal load for a relatively large urban area, but it also
provides an estimate of confidence intervais for the ioads. Although the calculations can
be tedious, a computer program is available to make most of the necessary

computations.

1. Hydrologist, USGS 430 National Center, Reston, VA 22092
2. Statistician, USGS, 410 National Center, Reston, VA 22092
3. Hydrologist, USGS, 8011 Cameron Rd., Austin, TX 78753
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Introduction

Urban planners and engineers need information on the quality of runoff at specific
sites if they are to adequately plan for the effects of storm runoff from urban areas.
Because collection and analysis of urban storm-runoff data are expensive and time
consuming, there is a need for a technique to transfer constituent load information
presently available at other sites to the site of interest. This was the reason for
development of models (Driver and Tasker, 1990, Table 10) that reiate constituent load
data collected at urban sites throughout the United States for the Nationwide Urban
Runoft Prdgram (NUF:’F’) during 1979-83 to physical, land-use, and meteorological
characteristics of urban watersheds. The Nationwide Regression Equations (NRE)
method compared favorably with the median event-mean-concentration method
(Jennings and Tasker, 1989).

Techhidally, the NRE mefhod is limited to basins of less than about 0.8 square
miles, while interest often lies in larger sites. This paper shows how the regression
model may be ‘used to estimate expected loads at unmonitored sites larger than 0.8
square miles and how to determine confidence limits for mean loads based on the
regression model resuits. A computer program is available to make most of the

somewhat tedious calculations.
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The Nationwide Regression Equations Method

The NRE method is based on the assumption that explanatory variables, such as
drainage area, basin imperviousness, méan annual rainfall, mean minimum January
temperature, and general land-use categories, can explain regional variation in annual or
seasonal storm loads. The regression equations were found to account for 20 to 65
percent of the total variation in observed loads. Coefficients for the regression equations
were estimated by a generalized-least-squares (GLS) regression method that accounts
for cross correlation and differences in reliabiiity of sample estimates between sites. The
method is described in references Stedinger and Tasker (1985) and Tasker and Driver
(1988). The dependent variable in these equations is mean constituent load for a storm.
It is not the load for any particular storm, but the mean load that would be obtained if one
measured loads for many storms events at a site. An estimate of the mean annual or
mean seasonal load is obtained by multiplying the mean load for a storm estimated from
the equations by the avera_ge number of storms, ns. per year or season, respectively.

Regression equations to estimate mean load for a storm, W, associated with a
storm event were developed for ten constituents: chemical oxygen demand (COD),
suspended solids (SS), dissolved solids (DS), total nitrogen (TN), total ammonia plus
organic nitrogen as nitrogen (TKN), total phosphorus (TF), dissolved phosphorous (DF),
total recoverable copper (CU), total recoverable lead (PB), and total recoverable zinc

(ZN). These equations are of the form

| 05
(b_+b_ (DA +b,_(1A)+b (MAR)+b (MJT)+b_(X2)}
oo 01 AR 4 5 seh,

where bO""'% are regressibn coefficients, DA is drainage area, in square miles; /A is
. impervious area, in percent; MAA is mean annual rainfall, in inches; MJT is mean
minimur January temperature, in degrees Fahrenheit; X2 is an indicator variable that is

equal to 1 if commercial and industrial land use combined exceed 75 percent of the total
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area and 0 otherwise; and BCF is a bias correction factor. The bias cormrection tactor is
appiied because the regression coefficients were estimated using log transformed data
(Duan, 1983). Final values of the coefficients that were significant at the 95 percent level
are shown in tabie 1.

A 90 percent confidence interval for the mean load for a storm at a particular

unmonitored site, indexed by i, can be computed by

{ Y’/ T'., Y’,T,}.

where YI.=W’/(BCF) and

0.5
{t v, )
T’.=1O 0.05,0'!( pi ’

in which to 05 dfis the critical value of the t-distribution for df degrees of freedom and Vp’.is
the variance of prediction at the unmonitored site i (Tasker and Driver, 1988). Given a
row vector of basin characteristics at site |, x’. the variance of prediction at site i can be

estimated as

V=V +xUx’
pi m i

in which the matrix U for each equation is given in Tasker and Driver (1988, Table 5, p.
1100), and the model error variance, Vm' and degrees of freedom, df, are given in table 1.
The variance of prediction, \./p:‘ is computed for the load in log units. The standard
deviation of predicted load, in pounds, can be approximated, assuming lognormal

distribution of load, by

0.5
S, = Wiexp(5.302V ) - 1)
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{Aitchison and Brown, 1957).

An interactive computer program is available to caiculate the expected value of
mean load for a storm for the 10 constituents given the appropriate basin characteristics
along with the 90 percent confidence interval and standard deviation of the load, S [ An
example of a computer calculation for TKN at a site with drainage area of 0.19 square
miles, 50 percent impervious area, 30 inches mean annual rainfall, a mean minimum
January temperature of 20 degrees F, and 30 percent commercial and industrial land use
is shown in figure 1.

It is important in using the NAE method of prediction at an unmonitored site to
determine if the calculation represents an extrapolation beyond the data used to calibrate
the models because there is no reason to believe t.hat the regression models apply
outside the region of the calibration data. The computer program prints out a waming if
the prediction at site i represents an extrapolation. A prediction is considered an
extrapolation if xi U xi‘ computed for the prediction site exceeds the largest value of
xj ij' computed for all the observations in the original data (Montgomery and Peck,

1082, p. 142).
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Application of Regression Equations to Large Areas

Estimate of Mean Annual or Seasonal Load

Because the regression equations were based on data collected at sites smaller
than about 0.8 square miies, the method should not be apblied directly to basins larger
than 0.8 square miles. However, a larger basin can be subdivided into subbasins of less
than 0.8 square miles. The mean annual load is then computed for each subbasin and
summed to provide an estimate of mean annual load at the larger basin. i-'-or large basins
the number of subbasins required could make the computations burdensome. The
subdivision process can be greatly simplified by dividing the area into subareas of equal
size with identicai values for basin characteristics for each subbasin. The subbasins
should have drainage areas of about 0.2 square miles. This allows the mean load for a
storm estimate for the subbasins to be made at a value where prediction errors are
relative‘ly small. In this method it is not necessary to identify actual subbasin boundaries
on a map. For éxample, suppose an estimate of mean annual load for TKN is desired at
a site that is 9.5 square miles, 50 percent impervious area, 30 percent commercial and
industrial, has a mean annual rainfall of 30 inches, a mean minimum January
temperature of 20 degrees F, and an average of 55 storms per year. The 9.5 square mile
area is divided into 50 hypothetical subbasins of 0.19 square miles, 50 percent
impervious area, and less than 75 percent commercial and industrial land use. Using the
results from figure 1 for each subbasin and summing the 50 subbasins gives an

estimated mean TKN load for a storm of
Mean TKN load for a storm = S0W(TKN)=50(4.54)=227 pounds.

The mean annual load, La’ is estimated as

La=227 pounds per storm x 55 storms per year=12,500 pounds per year.
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Confidence Interval for the Sum of Mean Annual L oads
Let DI denote the difference between the sum of estimated mean annual loads at n
subbasins and the sum of true mean annual loads at 7 subbasins, L.. The variance of D

t |
can be approximated by

2 2 2 2
= Zp e -Zp, R <N, +N.. .-
Var(Dl)- Iy, exp[cre ]+ X uluj Zp, +EZu|p.Jexp[ 5(h"+h”+2hI j)] 2(zy)
where %y is the standard error of the regression model error, in natural log units, By is the
true mean load, in pounds, hij is the natural log equivalent of in xj’ , and the
summations are over n subbasins (Giiroy, Hirsch, and Cohn, 1990).
For n identical subbasins and substituting nsWi for M the standard deviation of D is

|
approximately

SD(DI)=n'5nSWi{(exp[Ve]-1) + n(exp[2h“]-1)}'5, [Egn. 1]

where Ve = 5.302Vm is the natural log equivalent of estimated model error variance.
When n is not small (say, 15 or more}, DI may be considered approximately normal, and

a 100(1-a) percent confidence interval for Lt computed as

{nnSWi- z SD(DI) . nnsWi +Z SD(DI)}, [Egn. 2]

o/2 a/2

where z o:/2is the 100(1-0/2) percentile of a standard normal distribution.
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xample
+or the example in figure 1, a 30 percent confidence interval of mean TKN load for
the sum of 50 identical subbasins would be calculated as follows:
a. For a 90 percent confidence interval z /2= 1.645
b. From figure 1, W = 4.54, Ve=0.5299. hii=0.0278
c. From equation (1), SD(Di)- 3330
d. From equation (2), the 90 percent confidence interval for the mean annual load would

be {7000, 18000}.
Summary

The NRE method of estimating the expected value of mean load for a storm for ten
constituents can be used to estimate mean annual storm loads at unmonitored sites if a
few easily obtained basin characteristics are known. The basin characteristics include
drainage area, impervious area, mean annual rainfall, mean minimum January
temperature, and area of commercial and industrial land use. In addition to an estimate
of mean load, confidence interval estimates can be made to give the user an idea of the
uncertainty in the load estimate. A computer program is available to make most of the
somewhat tedious calculations and to print a waming if the predicted load represents an
extrapolation beyond the calibration data. A scheme of summing predictions for small
areas can be used to make load predictions for large urban basins. The summing
scheme assumes that mean annual load for a large basin can be computed as the sum
of mean annual loads for subbasins. Althcugh this scheme has not been verified by
observed data, it is hoped that some future study will vaiidate the method through

comparison of predictions with observed data.
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Table 1. Nationwide regression equations for estimating mean load for a atorm

at unmonitored urban sites. [From Driver and Tasker, 1990, p. 29]
| | | | | | [ { |

C |Regres- |Regres- [Regres— |Regres- |Regres- |Regres- |Bias |Model |Deg.
0O |sicon |sion | sicn |sion | sion |sion |Correct-|Error | of
N [Constant |Coef-— {Coef- |Coef- |Coef=- |{Coef- lien |Variance |{Free-
s | |ficient |ficient |[ficient |ficient |ficient |Factor | |dom
T|] B | for | for | for |for | for | | W |
I 0 | square |[|Impervi~|Mean |Mean |Land-Use| BCF ] m |

T | | oot of |[ous Area|Annual |Minimum |[Factor | | |
Ut ) |Area, . | . |Rainfall | January | | l |

E | | B { B | B | Temp. | B ] l |

N | | 1 | 2 | 3 | B | 5 | | |

T | | | l ! 4 | | | |
CcoD 1.1174 2.0069 0.0051 1.298 0.0912 S6
SS 1.5430 1.5906 0.0264 -0.0342 g 1.521 .1697 43
DS 1.8449 . 2.5468 - .0297 1.251 L0961 10
TN - .2433 1.6383  .0061 -0.4442 1.345  .1190 37
TKN - .7282 1.6123 .0064 .0226 - .0210 - .4345 1.277 0999 45
TP -1.3884 2.0825 .0234 - .0213 1.314 .0918 47
DP -1.3661 1.3955 1.469 .1384 26
Ccu -1.4824 1.8281 - .0141 1.403 .1303 27
PB -1.98679 1.99037 .0070 .0128 1.365 .1246 52

ZN ~1.6302 2.0392 .0072 1.322 .0961 31




Program to calculate loads

ENTER constiuent to be estimated

Acceptable answers are COD, SS, DS, TN, TKN, TP, DP, CU, PB, or ZN
ENTER two blanks to quit.
TEN

ENTER site id 1f any
EXAMPLE SITE

ENTER drainage area, in square miles

0.19

ENTER impervious area, in percent
50.0

ENTER mean annual rainfall, in inches
30.0

ENTER mean minimum January temperature, in degree s Fahrenheit
20.0

ENTER 1 if commercial and industrial land use exceeds 75 percent
0

For EXAMPLE SITE
Storm load for total ammonia plus organic nitrogen as nitrogen, TEKN

Mean 90 percent CI Std. Dev. Variance of natural
Upper Lower of Load log of errors
(pounds) (pounds) {pounds) (pounds) Ve hii
4.54 12.45 1.01 3.92 0.5299 0.0278

Figure 1. Example of computer program cazlculation of mean load for a
storm. Computer prompts and results are in italics, and user responses
are in bold type.
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1.0  INTRODUCTION

1.1 BACKGROUND

A comprehensive water quality management program places an emphasis on the control
of nonpoint source (NPS) pollution to enhance and protect local water resources.
Control of urban stormwater runoff in the City of Corpus Christi is necessary to reduce
stormwater pollutant loadings delivered to valuable receiving waters in the area, such
as Corpus Christi and Oso Bays. Stormwater pollution encompasses a wide range of

parameters, including nutrients, metals, organics, oils, greases, bacteria and solids.

In Task 2.1.B.(1), techniques for the quantification of runoff and corresponding amounts
of stormwater pollution generated from areas tributary to storm sewer system outfall
points were evaluated. Several hydrologic models were reviewed and an NPS model
selected based on various criteria, including model suitability to support further
development of the current Regional Stormwater Master Plan. To compare future
results of NPS modeling, a database of historical stormwater quality data is needed.
Also, local receiving water quality data may be indicative of existing stormwater impacts

and will provide data for water quality trend analysis.

12 PURPOSE

The purpose of this report is to: 1) list "receiving waters" (bodies of water that receive
stormwater runoff) for the Master Plan study area; 2) list existing water quality for each
receiving water identifying nonpoint source pollutants affecting receiving waters; and 3)

demonstrate the application of the NPS model.
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In the study area, receiving waters have been listed which are found wholly or partially
within the City limits of Corpus Christi and its extraterritorial jurisdictional area which
extends into unincorporated parts of Nueces County. Receiving waters were identified
in Task 2.1.A of this Master Plan as part of the Mapping Data Collection Plan. Major
outfalls of the municipal storm sewer system which convey runoff to these water bodies
have been field located according to the referenced mapping plan. The receiving waters

addressed herein are:

- Corpus Christi Bay

- Nueces Bay

- Oso Bay

- Upper Laguna Madre

- Nueces River

- Oso Creek

- West Oso Creek

-- Port of Corpus Christi Inner Harbor

1.3 RECEIVING WATER QUALITY DATA

Water quality in local bays and rivers is governed by a variety of factors. Point source
discharges for process waters, brine discharges and wastewater treatment plant effluents;
nonpoint sources such as stormwater runoff and septic tank effluents; spills in or near
the bays; and pollution entering the bay from outside the region -- all have an impact
on water quality. Obviously, stormwater runoff is only one of many sources of pollution
entering local receiving waters. Existing receiving water quality is described in Section
2.0 in an attempt to identify pollutants of major concern and gauge the potential

impacts of stormwater discharges from the storm sewer system.

1-2




Task 2.LB.(2)(2) & (b)

14 STORMWATER QUALITY DATA

Since receiving water quality alone does not provide a direct correlation to the impacts
of stormwater pollution, a review of existing stormwater quality data has been conducted
and presented in Section 3.0. As shown, very little stormwater quality data from the
storm sewer system exists for the Corpus Christi area. To obtain more data in the
future, a storm event monitoring plan has been developed in Task 2.1.B.(2)(c) of this
Master Plan.

1.5 NONPOINT SOURCE (NPS) MODEL

To quantify stormwater runoff and associated pollutant generation from areas tributary
to storm sewer system outfall points, an NPS Model was selected as described in Task
2.1.B.(1). In Section 4.0 of this report, the Watershed Management Model (WMM) is
reviewed in detail and input/output parameters explained.- A preliminary model

application is also presented for demonstration purposes.
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2.0 RECEIVING WATERS
2.1 OVERVIEW
As stated in Section 1.2, the following receiving waters are included in this study:

- Corpus Christi Bay

-- Nueces Bay

-- Oso Bay

- Upper Laguna Madre

-- Nueces River

- Oso Creek

- West Oso Creek

-- Port of Corpus Christi Harbor

Reported existing water quality was investigated for each. Major sources of water

quality data were: 1) The State of Texas Water Quality Inventory, LP 90-06, published
by the Texas Water Commission in June 1990; 2) the Nonpoint Source Water Pollution

Assessment Report for the State of Texas and Nonpoint Source Water Pollution

Management Report for the State of Texas, published by the Texas Water Commission
in 1988 and 1990 (draft updates); and 3) the Texas Statewide Monitoring Network
(SMN) database maintained by the Texas Water Commission (TWC). Other sources

of data included Federal, State and local resources. Also, a copy of all intensive
surveys conducted by the TWC in the study area during the last ten years was obtained

and reviewed for information pertinent to this study.

The State of Texas Water Quality Inventory is prepared by the State pursuant to
Section 305(b) of the Clean Water Act (CWA), and as required by Federal guidelines

for the preparation of subsequent water quality assessment/management reports. The
inventory summarizes water quality for the majority of water bodies in Texas, including
streams, reservoirs, bays and estuaries. Using criteria established by the U.S.
Environmental Protection Agency (EPA), "use support" of the State’s waters have been

2-1
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determined for fishable and swimmable purposes based on both evaluated and/or
monitored assessments. Use support for "evaluated” waters are determined by the best
professional judgement of knowledgeable biologists, whereas "monitored” waters rely on
existing fixed station monitoring data, short-term intensive surveys and/or bioclogical

surveys.

Per EPA criteria, a station is considered not fishable if more than 10% of the dissolved
oxygen measurements are less than 3.0 mg/L. A station is considered not swimmable
if the geometric mean of each station’s fecal coliform bacteria level is greater than 200
organisms/100 mL and/or 10% of the measurements were greater than 400 organisms

per 100 mL, based on a minimum of four samples taken per 30-day period.

Designated uses have been established by the TWC for all receiving waters evaluated
in this master plan, except Oso Creek and West Oso Creek.

In accordance with Section 319 of the Federal Clean Water Act, the State also prepares
and submits nonpoint source water pollution assessments and management reports. A
statewide list of nonpoint source affected waters has been compiled detailing the cause

of inclusion on the list and extent of concern.

Criteria for determination of nonpoint source pollution impacting a water body are
listed by the TWC as follows:

Problem Status Criteria

Known : - Standards, designated uses or fishable, swimmable goals
impacted

Potential - Water quality data shows water quality parameters or criteria

occasionally exceeded; stream standards not violated
Concern - Information other than water quality data is insufficient to

determine severity, extent, or source of loadings; stream
standards not violated

2-2
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Corpus Christi Bay and Nueces Bay are included on the state master list of nonpoint
source affected waters (see Sections 2.3.1 and 2.3.2). The remaining receiving waters

evaluated in this Master Plan do not appear on the NPS affected list.

Information is available from numerous Federal, State and local agencies, including U.S.
Environmental Protection Agency (EPA), U.S. Geological Survey (USGS), Texas Water
Commission (TWC), Texas Water Development Board (TWDB), and Texas Department
of Health (TDH) data. The Texas Water Commission maintains the Statewide
Monitoring Network (SMN), a comprehensive water resources database. In the absence
of reported water quality information, this database was accessed to provide raw water

quality data for the receiving waters under study.

2.2 TEXAS SURFACE WATER QUALITY STANDARDS

Before existing water quality conditions are detailed, a summary of current surface water
quality standards in the State of Texas is presented. These standards are included for

reference and comparison to the existing water quality data presented in Section 2.3.

The Texas Water Commission has the sole and exclusive authority to establish and
revise water quality standards for the State of Texas. These standards are established

and reviewed on a periodic basis pursuant to Section 26.023 of the Texas Water Code

and Section 303(c) of the Federal Pollution Control Act. The purposes of the Texas
Surface Water Quality Standards are to define the State’s water quality objectives, to
designate classified stream segments and the desirable water uses associated with the
classified segments, and to establish numerical and general water quality criteria, which

are a function of desirable uses and natural stream conditions.

On June 25, 1991, revised surface water quality standards for the State of Texas (31
TAC 307.2-307.10) were published in the Texas Register. These standards became
effective on July 10, 1991. General surface water quality criteria are contained in

Section 307.4 and are applicable to all surface waters of the State, unless specifically

excepted. General criteria are detailed for:

2-3
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- Aesthetic parameters

-- Radiological parameters

- Toxic parameters

- Nutrient parameters

- Temperatures

- Salinity

-- Dissolved oxygen/aquatic life uses

-- Bacteria

Numerical criteria are established for toxic materials in Section 307.6 for which
adequate toxicity information is available and which have the potential for creating
adverse water quality impacts. These criteria are shown in Table 2-1. Human health

protection criteria for specific parameters are also designated and shown in Table 2-2.

Numerical criteria and water uses are also specified for certain site-specific areas.
Among the eight receiving waters studied in this report, all but Oso Creek and West
Oso Creek have site-specific criteria and designated water uses. A summary of site-
specific criteria and water uses for study area receiving waters are shown in Table 2-
3.

23 EXISTING WATER QUALITY

Reported existing water quality data for each of the receiving waters in the study area
is listed below.

23.1 CORPUS CHRISTI BAY

Corpus Christi Bay encompasses approximately 123 square miles. Designated water uses
for the bay are: contact recreation, exceptional quality aquatic habitat and shellfish

waters.



TABLE 2-1

Task 2.1.B.(2)(a) & (b)

CRITERIA IN WATER FOR SPECIFIC TOXIC MATERIALS -
AQUATIC LIFE PROTECTION

(All values are listed or calculated in micrograms per liter)
{Hardness concentraticns are input as milligrams per liter)

Marine Marine
Fresh Acute Fresh Chronic Acute Chronic
Parameter Criteria Criteria Criteria Criteria
Aldrin 3.0 - 13 -:-_
Aluminum (d) 991 -- - --
Arsenic (d) 360 190 149 78
Cadmium (d) g!!-1 Blafurdues)]-16774) g (07852 nfbardoess)]-3490) 45.62 10.02
Carbaryl 20 - 613 -
Chlordane 24 0.0043 0.09 0.004
Chloropyrifos 0.083 0.041 0.011 0.0056
Chromium(Tri) (d) {08150MInlhardncss)]+3.688) (08190 nbardoeas))+1.561) - -
Chromium(Hex} (d) 16 11 1,100 50
Copper (d)** (00422 ndhandoess))-1.3844) (08545 tntbardzess))-1.386) 16.27 437
Cyanide* 4578 10.69 5.6 5.6
bDDT 11 0.0010 0.13 0.0010
Demeton - 0.1 - 0.1
Dieldrin 25 0.0019 0.71 0.0019
Endosulfan 022 0.056 0.034 0.0087
Endrin 0.18 0.0023 0.037 0.0023
Guthion -- 0.01 - 0.01
Heptachlor 0.52 0.0038 0.053 0.0036
Hexachloro- 20 0.08 0.16 -
cyclohexane (Lindane)
Lead (d) U1 273 inthardocan)}-1.460) (1273 ulturdness)}4.705) 140 56
Malathion - 0.01 - 0.01
Mercury (d} 24 1.3 2.1 1.1
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TABLE 2-1

CRITERIA IN WATER FOR SPECIFIC TOXIC MATERIALS -
AQUATIC LIFE PROTECTION

(Continued)
Marine Marine
Fresh Acute Fresh Chronic Acute Chronic
Parameter Criteria Criteria Criteria Criteria
Methoxychlor - 0.03 -- 0.03
Mirex -
Nickel (d) @046 In(hurduas)}=33612) (0846 tnthardecas)}41.1645) 119 13.2
Total PCBs 2.0 0.014 10 0.03
Parathion 0.065 0.013 -- --
Phenanthrene 30 30 7.7 4.6
Pentachlorophenol gl 1-005(pH)-4.830) el1-005(pH-5.290) 15.14 9.56
Selenium (d) 20 5 564 136
Silver, as free 092 0.49 72 0.92
ion (d)
Toxaphene 0.78 0.0002 0.21 0.0002
Tributlytin ¢.13 0.024 0.24 0.043
2 ,4,5-Trichlorophenol 136 64 259 12
Zinc (d) (O34 infhardncss)] +0.5604) (03473 infhurdeess)]40.7614) 98 89

* Amenable to Chlorination

(d) Indicates that the criteria for a specific parameter are for the dissolved portion
in water. All other criteria are for total recoverable concentrations,

** In designated oyster waters an acute marine copper criterion of 4.37 micrograms per
liter applies outside of the mixing zones of permitted discharges, and specific
mixing zones for copper will not encompass oyster reefs containing live oysters.

SOURCE:  Texas Register, June 25, 1991.
Texas Surface Water Quality Standards (31 TAC Chapter 307).



CRITERIA IN WATER FOR SPECIFIC TOXIC MATERIALS -
HUMAN HEALTH PROTECTION

TABLE 2-2

Task 2.LB.(2)(2) & (b)

A B C
Water and FW Fish SW Fish
Compound Fish Only Only (ug/L)
(ng/L) (ng/L)

Aldrin 0.0312 0.0327 0.0218
Alpha-hexachlorocyclohexane 0.645 0.997 0.665
Arsenic (d) 50* -- -
Barium (d) 1,000* - 312
Benzene 5+ 312 208
Benzidine** 0.0011 0.0035 0.0023
Beta-Hexachlorocyclohexane 2.26 3.49 2.33
Bis(chloromethylether 0.0207 1.59 1.06
Cadium (d) 10* . --
Carbon Tetrachloride 5* 182 121
Chlordane*** 0.0210 0.0213 0.0213
Chlorobenzene 1,305 4,947 3.298
Chloroform 100* 12,130 8,087
Chromium (d) 50* - -
Cresols 4,049 46,667 31,111
DDD 0.297 0.299 0.199
DDE 0.0544 0.0545 0.0363
DDT 0.0527 0.0528 0.0352
24-D 100* - -
Danitol 0.709 0.721 0481
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TABLE 2-2
CRITERIA IN WATER FOR SPECIFIC TOXIC MATERIALS -
HUMAN HEALTH PROTECTION
{Continued)
A B C
Water and FW Fish SW Fish
Compound Fish Only Only (ug/L)
(hg/L) (ug/L)
Dibromochloromethane 1,590 15,354 10,236
1,2-Dibromoethane 0.0518 1.15 0.769
Dieldrin** 0.0012 0.0012 0.0008
p-Dichlorobenzene (1,4-Dichlorobenzene) 75* -- --
1,2-Dichloroethane 5* 1,794 1,196
1,1-Dichloroethylene 7* 874 583
Dicofol 0.215 0.217 0.144
Dioxins/Furans {TCDD Equivalents)** 0.0000010 0.0000010 0.0000007
Compound Equivalency Factors
2,3,7,8-TCDD 1.0
2,3,7,8-PeCDD 0.5
2,3,7,8-HxCDD 0.1
2,3.7,8-TCDF 0.1
1,2,3,7,8-PeCDF 0.05
23.4,78-PeCDF 0.5
2,3,7,8-HxCDF 0.1
Endrin 0.2% - --
Fluoride 4,000* -- --
Gamma Hexachlorocyclohexane (Lindane) 4* 16.0 10.7
Heptachlor** 0.0177 0.0181 0.0120
Heptachlor Epoxide 1.08 7.39 492
Hexachlorobenzene 0.0129 0.0129 0.0086
Hexachlorobutadicne 934 112 748
Hexachloroethane 844 94.1 62.7
Hexachlorophene 0.0531 0.0532 0.0355
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TABLE 2-2

CRITERIA IN WATER FOR SPECIFIC TOXIC MATERIALS -
HUMAN HEALTH PROTECTION

{Continued)
A B C
Water and FW Fish SW Fish
Compound Fish Only Only (ug/L)
(ug/lL) (ng/L)

Lead d) 5.00 250 3.85
Mercury*** 0.0122 0.0122 0.0250
Methoxychlor 100* - --
Methyl Ethyl Ketone 4411 886,667 591,111
Mirex 0.0171 0.0189 0.0126
Nitrate-N 10,000* - --
Nitrobenzene 418 721 481
n-Nitrosodiethylamine 0.0382 7.68 5.12
N-Nitroso-di-n-Butylamine 1.84 13.5 898
PCBs 0.0013 0.0013 0.0009
Pentachlorobenzene 1.09 1.11 0.739
Pentachlorophenol 129 136 90.5
Pyridine 88.1 13,333 8.889
Selenium (d) 10* - -
Silver (d) 50* -- --
1,2,4,5-Tetrachlorobenzene 143 1.52 1.01
Tetrachloroethylene 597 1,832 1,221
Toxaphene** 0.0440 0.0445 0.0297
24.,5-TP (Silvex) 10* - -
2.4,5-Trichlorophenol 2,767 4,021 2,681
Trichloroethylene 5* - --
1,1,1-Trichloroethane 200* - -
TTHM (Total Trihalomethanes) 100* - -
Vinyl Chloride 2* 94.5 630

29




TABLE 2-2
CRITERIA IN WATER FOR SPECIFIC TOXIC MATERIALS -

HUMAN HEALTH PROTECTION
(Continued)

* Based on maximum contaminant level specified by the Texas Department of
Health in 25 TAC §337 (relating to Drinking Water Standards).

** Calculations based on measured bioconcentration factors, and no lipid
content correction factor was applied.

*** (Calculations based on USFDA Action Levels for fish tissue concentrations.
(d) Indicates that the criteria for a specific parameter are for the dissolved
portion in water. All other criteria are for total recoverable

concentrations.

SOURCE: Texas Register, June 25, 1991,
Texas Surface Water Quality Standards (31 TAC Chapter 307).
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TABLE 2-3

SITE SPECIFIC WATER USES
AND NUMERICAL CRITERIA

Uses Criteria
Receiving
Water Dissolved Fecal Temperature

Aquatic Oxygen pH Coliform (°F)

Recreation | Life ? (mg/L) Range (#/109) mL) Not to

%ﬁ exceed
Nueces River Tidal CR E 50 6.5-90 200 95
Corpus Christi Bay CR E/O 5.0 6.5-9.0 14 95
Nueces Bay CR E/O 5.0 6.5-9.0 14 95
Redfish Bay CR E/O 5.0 6.5-90 14 95
Corpus Christi Inner NCR I 30 6.5-9.0 200 95

Harbor

Oso Bay CR E/O 50 6.5-9.0 14 95
Laguna Madre CR E/O 5.0 6.5-9.0 14 95

" CR = Contact recreation
NCR = Noncontact recreation

?  .E = Exceptional quality aquatic habitat
I = Intermediate quality aquatic habitat
O = Oyster waters

»  Thirty-day geometric mean not to exceed

SOURCE: Texas Register, June 25, 1991.
Texas Surface Water Quality Standards (31 TAC Chapter 307).
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TABLE 24

REPORTED WATER QUALITY "

CORPUS CHRISTI BAY

Number
of Mean
Number Values Values
Parameter Criteria | Samples | Minimum | Maximum } Mean | Outside | Outside
Critenia | Criteria
Dissolved Oxygen 50 62 49 89 6.8 1 4.9
(mg/L)
Temperature (F) 950 64 569 88.5 742 0 0
pH 6.5-9.0 63 74 8.6 82 ¢ 0
Chloride (mg/L) n/a 58 13,634 23,400 | 18,281 0 0
Sulfate (mg/L) n/a 60 780 3207 | 2,384 0 0
Total Dissolved Solids n/a 64 9,525 28,750 | 24,088 0 0
(mg/L) ?
Fecal Coliforms (#/100 14 18 2 40 3 1 40
mL)

n

2)

Table illustrates the four vears of water quality information for Segment 2481.

Total dissolved .solids were estimated by multiplying.specific conductance by 0.50.

SOURCE: Texas Water Commission
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Table 2-4 summarizes the reported water quality of Corpus Christi Bay based on four
years of water quality data. Information is shown for dissolved oxygen, temperature,

pH, chloride, sulfate, total dissolved solids and fecal coliforms.

The Texas Department of Health (TDH) routinely monitors fecal coliform levels in the
bay system. As presented in the 305(b), approximately 53,000 acres of Corpus Christi
Bay (including parts of Oso Bay and Nueces Bay) are closed to shellfish (oyster)
harvesting, due to elevated fecal coliform bacteria concentrations. Figure 2-1 shows
areas of the bay system currently closed to shellfish harvesting as reported in the
Comprehensive Sanitary Survey of the Producing Waters of Corpus Christi and Nueces
Bays (TDH). In the NPS 319 report, the contributing problem status is listed as

"potential nonpoint source contributions” (see Section 2.1). Possible point and nonpoint
sources of contamination are reported as collection system leaks, bypassing, confined
animal facilities, urban stormwater runoff, septic tanks and rangeland.

Rare elevations in concentrations of inorganic nitrogen, orthophosphorus and chlorophyll
a have also been reported (less than 10% of reported value exceeded designated

criteria).

23.2 NUECES BAY

Similar to Corpus Christi Bay, Nueces Bay also experiences occasional elevations of
fecal coliforms. Portions of Nueces Bay are closed to shellfish harvesting due to these
exceedances (see Figure 2-1). Nueces Bay appears in both the 305(b) and 319 reports
as a subarea of Corpus Christi Bay which exhibits potential impacts of nonpoint source
pollution. Orthophosphorus concentrations are also occasionally elevated (11 to 25%
exceedance rate) with total phosphorus concentrations rarely elevated. Table 2-5 lists

reported water quality conditions within the Bay.
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Task 2.LB.(2)(a) & (b)

TABLE 2-5
REPORTED WATER QUALITY V
NUECES BAY
Number
of Mean
Number Values Values
Parameter Criteria | Samples | Minimum | Maximum | Mean | Outside | Outside
Criteria | Criteria
Dissolved Oxygen 5.0 51 53 10.1 7.2 0 0
(mg/L)
Temperature (F) 95.0 52 572 89.6 74.8 0 0
pH 6.5-9.0 52 7.5 84 8.0 0 0
Chloride (mg/L) n/a 51 5.857 23,200 | 16,972 0 0
Sulfate (mg/L) n/a 47 505 3,130 | 2,225 0 0
Total Dissolved Solids n/a 52 6,845 28,900 | 21,673 0 0
(mg/L) ?
Fecal Coliforms (#/100 14 16 2 35 4 3 25
mL}

b Table illustrates the four years of water quality information for Segment 2482,

2 Total dissolved solids were estimated by multiplying specific conductance by 0.50.

SOURCE: Texas Water Commission
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Task 2.LB.(2)(a) & (b)

233 0OSO BAY

As reported by the TWC in the 305(b) inventory, fecal coliform bacteria is a known
water quality problem. As shown in Figure 2-1, the bay is closed to shellfish harvesting,
Bay samples also show supersaturated dissolved oxygen levels. Phosphorus concentra-
tions are periodically elevated (26 to 44% criteria exceedance rate). This is due, in
part, to orthophosphorus concentrations exceeding established water quality criteria for
45 to 55% of the samples tested. Inorganic nitrogen and chlorophyll a are rarely
elevated. It should be noted that although the 305(b) inventory report includes Oso
Bay with Corpus Christi Bay and Nueces Bay as having fecal coliform bacteria related
restrictions on shellfish harvesting, Oso Bay is not included in the Section 319 reported
state-wide list of nonpoint source affected waters. Table 2-6 lists water quality
conditions for Oso Bay.

234 UPPER LAGUNA MADRE

Laguna Madre proper encompasses approximately 350 square miles, extending along the
coast from Corpus Christi to the southern tip of Texas near Brownsville. As shown in
Figure 1 of Task 2.1.A, approximately 24 square miles of Laguna Madre are located
within the study area. Table 2-7 details water quality conditions representative of the
entire Laguna Madre, based on data taken from seven monitoring stations. Of the

seven monitoring stations, none are located in Nueces County.

The monitoring station nearest the study area is located in Kleberg County south of the
intersection of the Intracoastal Waterway and Padre Island Causeway. The Statewide
Monitoring Network database was scanned for water quality data collected at this
station (No. 2491.0050) from January 1989 to date. All data, shown in Table 2-8, was
below designated criteria except for dissolved oxygen. One DO sample reading was

above the 9.3 maximum criteria.
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Task 2.1.B.(2)(a) & (b)

TABLE 2-6
REPORTED WATER QUALITY "
OS0O BAY
Number
of Mean
Number Values Values
Parameter Criteria | Samples | Minimum | Maximum | Mean | Outside | Outside
Criteria | Criteria
Dissolved Oxygen 5.0 30 5.2 117 78 0 0
(mg/L)
Temperature (F) 950 30 432 87.8 740 0 0
pH 6.5-9.0 30 7.8 9.0 8.3 0 0
Chloride (mg/L) n/a 30 13,858 28,609 | 19,591 0 0
Sulfate (mg/L) n/a 28 1,210 4208 2,620 0 0
Total Dissolved Solids n/a 30 12,750 37,000 | 25,480 0 0
(mg/L) #
Fecal Coliforms (#/100 14 16 2 70 6 3 53
mL)

n Table illustrates the four vears of water quality information for Segment 2485,

» Total dissolved solids were estimated by multiplying specific conductance by 0.50.

SOQOURCE: Texas Water Commission
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Task 2.LB.(2)(a) & (b)

TABLE 2-7

REPORTED WATER QUALITY "
LAGUNA MADRE

Number
of Mean
Number Values Values
Parameter Criteria | Samples | Minimum | Maximum | Mean | Outside | Qutside
Criteria | Criteria
Dissolved Oxygen 5.0 99 3.8 9.3 6.5 13 45
(mg/L)
Temperature (F) 95.0 99 452 88.1 74.7 0 0
pH 6.5-9.0 90 73 88 8.1 0 0
Chloride (mg/L) n/a 97 5476 31,100 | 19,993 0 0
Sulfate (mg/L) n/a 94 56 1864 | 2,614 0 0
Total Dissolved Solids n/a 99 14,850 34924 | 26,502 0 0
(mg/L) ?
Fecal Coliforms (#/100 14 61 2 10 6 0 0
ml.)

n

2)

SOURCE: Texas Water Commission
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TABLE 2-8

WATER QUALITY DATA
UPPER LAGUNA MADRE

Task 2.I.B.(2)(a) & (b)

Number of

Parameter Samples Minimum Maximum Mean

Dissolved Oxygen 5 8.0 8.6 8.8
(mg/L)

pH 5 7.9 8.5 8.1
Chloride (mg/L) 2 19,232 24,000 21,616
Sulfate (mg/L) 2 2,700 2,713 2,706
Fecal Coliforms 1 3 3 3

(#/100 mL)

SOURCE: Statewide Monitoring Network, January 1989 - July 1991.
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2.3.5 NUECES RIVER

The Nueces River Basin drains approximately 16,950 square miles of south central Texas
and empties into Nueces Bay in the study area. In the upper reaches, a large portion
of river flow enters the Edwards Aquifer Balcones Fault zone, a highly fragmented
limestone formation located well upstream of the study area. Therefore, the majority
of river flow below the recharge zone is composed primarily of stormwater runoff,
TWC reports increased levels of chloride, sulfate and total dissolved solids during low

flow conditions at downstream portions of the river.

Although supersaturated dissolved oxygen levels occur periodically, TWC states that
depressed oxygen levels are a known water quality problem for the tidally influenced
portion of the Nueces River located below Calallen Dam. Phosphorus levels were
reported as exceeding an elevated concentration of 0.2 mg/L for all samples taken.
This may explain the occurrences of algal blooms within the tidal portion of the river
and the upper reaches of Nueces Bay. As shown in Table 2-9, the tidal portion of the
Nueces River is listed as exhibiting the highest severity of hypoxia associated with algal
blooms in the 1990 state water quality inventory. Hypoxia is characterized by high
dissolved oxygen levels (D.O. > 12.0 mg/L), and high chlorophyll a concentrations
(maximum chlorophyll a >50 ug/L and mean chlorophyll a >20 ug/L). Table 2-10
summarizes water quality criteria and data in the tidal portion of the Nueces River.

23.6 CORPUS CHRISTI INNER HARBOR

The Corpus Christi Inner Harbor provides navigable access to the industrial district
north of Corpus Christi. The inner harbor area is composed of approximately 0.7
square miles of channel and turning basins which open to Corpus Christi Bay. TWC
lists designated uses of the inner harbor as noncontact recreation and intermediate

quality aquatic habitat.

Table 2-11 shows reported water quality conditions for the inner harbor. In the

statewide inventory, TWC reports orthophosphorus concentration levels as periodically
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TABLE 2-9

ESTUARIES EXHIBITING HYPOXIA ASSOCIATED
WITH ALGAL BLOOM "

As stated in State Water Quality Inventory

Task 2LB.(2}a) & (b)

Segment

Number Description
2101 Nueces River Tidal
1113 Armand Bayou Tidal
2201 Arroyo Colorado Tidal
2301 Rio Grande Tidal
2425 Clear Lake
2429 Scott Bay
2436 Barbours Cut
2428 Black Duck Bay
2430 Burnett Bay
2426 Tabbs Bay
2427 San Jacinto Bay
1101 Clear Creek Tidal
1103 Dickinson Bayou Tidal

1}

Listed in order of decreasing severity. Parameters evaluated: Maximum

DO (>12.0 mg/L), maximum chlorophyll a (>50 pg/L) an mean
chlorophyll a (>20 pg/L).

SOURCE: Texas Water Commission
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Task 2.LB.(2)(a) & (b)

TABLE 2-10

REPORTED WATER QUALITY "
NUECES RIVER TIDAL

Number
of Mean
Number Values Values
Parameter Criteria | Samples | Minimum | Maximum | Mean | Outside | Outside
Criteria | Criteria
Dissolved Oxygen 5.0 40 12 194 92 4 3.5
(mg/L)
Temperature (F) 95.0 40 532 89.6 75.1 0 0
pH 6.5-9.0 39 76 89 8.4 0 0
Chloride (mg/L) n/a 38 133 17.800 | 6,897 0 0
Sulfate (mg/L) n/a 38 36 2,637 944 0 0
Total Dissolved Solids n/a 40 452 24,850 | 10,356 0 0
(m gfL 2)
Fecal Coliforms (#/100 200 10 2 525 90 4 403
mL)

n

2

SOURCE: Texas Water Commission
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Total dissolved solids were estimated by multiplying specific conductance by 0.50.




Task 2.1.B.(2)(a) & (b)

TABLE 2-11

REPORTED WATER QUALITY V

CORPUS CHRISTI INNER HARBOR

Number
of Mean
Number Values Values
Parameter Criteria | Samples | Minimum | Maximum | Mean | Outside | Outside
Criteria | Criteria
Dissolved Oxygen 30 46 4.1 84 6.2 0 0
{mg/L)
Temperature (F) 95.0 49 56.3 87.1 753 0 0
pH 6.5-9.0 46 7.8 8.6 8.1 0 0
Chloride (mg/L) nfa 46 14,200 23,200 | 18,038 0 0
Sulfate (mg/L) nfa 45 1,830 3,018 | 2446 0 0
Total Dissolved Solids n/a 49 17,750 28,540 | 24,258 0 0
(m g/L 2
Fecal Coliforms (#/100 200 15 2 405 7 1 404
mL)

n

2

SOURCE: Texas Water Commission
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Table illustrates the four years of water quality information for Segment 2484,

Total dissolved solids were estimated by multiplying specific conductance by 0.50.




Task 2.1.B.(2)(a) & (b)

elevated and inorganic nitrogen levels as occasionally elevated. The Texas Department
of Health reports the Inner.Harbor as closed to shellfish harvesting due to elevated

fecal coliform concentrations (see Figure 2-1).

TWC conducted an intensive water quality survey of the Inner Harbor area in June
1987. In December 1989, TWC published Results of Intensive Priority Pollutant
Monitoring in Texas - Phase II, which included water quality data, observations and

recommendations for the Inner Harbor. Varying concentrations of toxics were detected
in ambient water quality samples, plant effluents to the Inner Harbor, sediment samples
and tissue samples (see Table 2-12). Arsenic, cadmium, copper, mercury, selenium, and

zinc levels exceeded screening criteria applied by TWC.

TWC attributes the presence of toxic chemicals in the Inner Harbor to past and present
effluent discharges and stormwater runoff. In general, TWC found that the number of
toxic chemicals and concentrations has declined since the last intensive survey was
performed in 1981. TWC attributes this decline to increased effluent treatment
requirements, the absence of an industrial effluent, and dredging in the Inner Harbor.
TWC predicted a continued decrease in the scope of toxic chemical contamination due
to the removal of dredged sediment in 1988, which served as a repository for residual

contamination.

The Inner Harbor appears on a state-maintained list of waterbodies known to be
impacted by any source of toxic or conventional pollutants. This comprehensive list
(required by Section 304(L) of the Clean Water Act) is maintained as a planning tool

for the implementation of future regulatory control programs.
2.3.7 OSO CREEK

Oso Creek (including West Oso Creek) serves a drainage area 180 square miles in size.
Although not included in the statewide water quality inventory, TWC maintains several
monitoring stations along Oso Creek. Station No. 2200.0150 is located at Oso Creek
at FM 2444, Station No. 2200.0200 is located upstream at SH286. A third station is
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Sample Type

Ambient

Effluents

Sediments

Tissue

SOURCE: Texas Water Commission, LP §9-07.

# Toxic
Chemicals

Analyzed

137

137

135

135

TABLE 2-12
RESULTS OF INTENSIVE PRIORITY POLLUTANT
MONITORING IN THE INNER HARBOR

# Toxic
Chemicals
Detected

12

19
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Toxic Chemicals Detected

Methylene chloride, Copper,
Ammonia, Zinc

Phenolics, Methylene chloride,
Antimony, Arsenic, Chromium,
Copper, Nickel, Selenium, Zinc,
Cyanide, Un-Ionized ammonia,
Residual chlorine

Methylene chloride,
Anthracene/Phenanthene, Benzo-
a-pyrene, Benzo(a)anthracene,
1,2-Benzanthracene,
Benzo(b)fluoranthene/
Benzo(k)fluoranthene, Chrysene,
Fluoranthene, Pyrene, Antimony,
Arsenic, Cadmium, Chromium,
Copper, Lead, Mercury, Nickel,
Selenium, Silver, Zinc

Methylene chloride, Arsenic,
Cadmium, Copper, Selenium,
Zinc, Mercury, p,p’dde, p,p’ddt



Task 2.1B.(2)(a) & (b)

located at FM 763 and Oso Creek. The SMN database was queried to obtain all water
quality data available at these stations for the last two years. Data is shown in Table
2-13.

According to TWC staff, the water quality of Oso Creek is partially dominated by
treatment plant effluent flow. Effluents discharged to Oso Creek increase the likelihood
of high nutrients, fecal coliform, dissolved oxygen and chlorophyll a concentrations. This
is confirmed by SMN data. As shown in Table 2-13, dissolved oxygen levels fluctuate
greatly and fecal coliform levels are high. TWC data also indicates relatively high
nitrogen, phosphorus and chlorophyll a concentrations. As shown in Figure 2-1, the
Texas Department of Heaith has restricted shellfish harvesting in Oso Bay and the
lower reaches of Oso Creek.
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Task 2.1.B.(2)(a) & (b)

TABLE 2-13
WATER QUALITY DATA
0OSO CREEK
Number of
Parameter Samples Minimum Maximum = Mean
Dissolved Oxygen 21 0.7 15.6 8.9
(mg/L)

pH 22 6.9 9.8 8.1
Chloride (mg/L) 20 9 2,230 1,125
Sulfate (mg/L) 22 110 450 253
Fecal Coliforms 19 17 2,833 413

(#/100 mL)

SOURCE: Statewide Monitoring Network, January 1989 - July 1991.
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Task 2.1B.(2)(a) & (b)
3.0 STORM SEWER SYSTEM DATA
3.1 DISCHARGE DATA

Although an extensive database of ambient water quality exists for local receiving
waters, there is very little water quality data available for stormwater discharges from
the storm sewer system. Such information would be used to characterize stormwater
runoff amounts, stormwater pollution generation rates for typical land uses in the
Corpus Christi area, and to quantify pollutant loads to local receiving waters, A single
grab sample of stormwater runoff taken during a storm event will give general insight
to the kinds and amounts of pollutants contained in runoff, for the analysis and
modeling of total stormwater pollution loadings to local receiving waters, a series of
grab samples taken during the course of a storm event is required. These grab samples
must then be composited on a flow weighted basis, which dictates the need for
continuous flow monitoring at the sampling site during the storm event. The flow
weighted sample will exhibit "average” pollutant characteristics and total flow records will

allow the calculation of total pollutant loads during a storm.

Based on a review of current data sources, including local, state and federal resources,
the available stormwater discharge data is summarized below. As seen, no previous
water quality data is reported for analysis performed on flow weighted samples. To
obtain flow weighted water quality data, a storm event monitoring plan has been
developed in Task 2.1.B.(2)(c) of this Master Plan.

3.2 ORIGINAL 208 STUDY

In the late 1970’s, the Coastal Bend Council of Governments (COG) contracted with
the U.S. Environmental Protection Agency (EPA) to conduct ongoing water quality
management planning and studies per Section 208 of PL 95-217. The Corpus Christi
Areawide Waste Treatment Management Program (the 208 Study) addressed the extent
of impacts of both point and nonpoint influences to local bay waters. Although the 208
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Task 2.1.B.(2)(a) & (b)

Study generated a considerable amount of valuable information based on ambient water

quality data, no stormwater monitoring was conducted during the 208 Study.
3.3 208 STUDY UPDATE

In 1980, the Coastal Bend Council of Governments (COG) sponsored an updated 208
Study conducted by the University of Texas Marine Science Institute at Port Aransas.
The significance of nonpoint source runoff on the environmental quality of the Corpus
Christi Bay system was investigated based on sampling data collected during the course
of the study. Water and sediment samples were taken for three periods:

- Dry Period - No rain for the weeks preceding sampling
- Trace Rainfall - 0.01 to 0.5 inch in 24 hours
- Heavy Rainfall - 2.5 inches per 24 hours or more

Samples were collected and transported to the City-County Health Laboratory in Corpus
Christi for analysis of biological, chemical and physical parameters. Table 3-1 lists the
36 parameters addressed in this study. Twenty-one sampling locations were established
throughout the Corpus Christi area to include impacts from agricultural, marsh,
industrial, oil field and urban areas, as shown in Figure 3-1. Specific sampling locations
are described in Table 3-2. Due to lack of full coverage of heavy rainfall within the
study period, some stations were not sampled after heavy rainfall events. The actual

sample schedule is shown in Table 3-3.

To determine the dilution/dispersion effects in the receiving waters, transects were
located at three points along Corpus Christi Bay (sampling stations G-P-Q, H-R-S, and
I-T-U). Stations were sampled after peak storm conditions. Transects were also
sampled at 24 and 48 hours after the event to determine lingering pollutant concentra-

tions.
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Task 2.1.B.(2)(a) & (b)

TABLE 3-1

LIST OF STORMWATER POLLUTANT ANALYSES
FOR 208 UPDATE STUDY

Biological Oxygen Demand Strontium

Chemical Oxygen Demand Zinc (EPA 65)

Total Phosphorus (as P) Total Organic Carbon

Nitrate Total Solids

Ammonia Chlorides

Nitrite Oil and Grease

Total Coliforms Phenols (EPA 52)

Fecal Coliforms Sulfate

Fecal Streptococci Diazinon

Salmonella 2-4 D (EPA 28)

Total Suspended Solids Malathion

Arsenic (EPA 6) Dieldrin/Aldrin (EPA 4)

Cadmium (EPA 11) Antimony (EPA 5)

Chromium (EPA 21) Chlordane (EPA 13)

Copper (EPA 22) Chilorinated Phenols (EPA 18)

Lead (EPA 44) PCBs (EPA 54)

Manganese Selenium (EPA 56)

Mercury (EPA 45) Vinyl Chloride (EPA 64)
SOURCE: Corpus Christi Bay System Nonpoint Source Evaluation,

1982 (208 Update Study)
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Task 2.1B.(2)(@) & (b)

TABLE 3-2

SAMPLING LOCATIONS
208 STUDY UPDATE

Sampling
Location Description

A Within the DuPont plant near Ingleside, off 361. Site is on the bay
on the south property line at a small creek-like outfall on LaQuinta
Channel.

B A concrete outfall ditch on Shore Drive between Marie and
Georgia Street in Portland.

C West of Portland on Route 1074 past the water tower. On Moore
Road turn toward the bay. The site is under a small bridge
crossing a creek near the bay.

D West of Portland on Route 1074 past the intersection with Route
893. Route 1074 turns north and at that point turns onto a dirt
track towards the bay. At the end of the track it meets a creek, the
sampling site.

E East of Nueces Bay Blvd. to dead end at Inner Harbor. The outfall
sampling site is to the left of a guard house at the end of the road.

F Interstate to Navigation. East on Navigation to a driveway about
100 yards -- before the lift bridge at Inner Harbor. Go north on the
drive to a creek-like outfall. Take the sample about 10 to 15
meters downstream from the small bridge over the creek.

G Transect near the breakwater at the end of Power Street. Station
G is approximately 50 feet from the breakwater. Station P is 500
feet to the east and Station Q is 1000 feet to the east. All stations
are within the basin.

H The outfall at the end of Louisiana Street near Cole Park. This is

a transect. Station H is at the end of the outfall, Station R is 500
feet to the north east and Station S is 1000 feet to the northeast.
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Sampling
Location

SOURCE:

Task 2.LB.(2)(a) & (b)

TABLE 3-2
SAMPLING LOCATIONS

208 STUDY UPDATE
(Continued)

Description

Qutfall near Airline Blvd.

Ocean Drive south past Corpus Christi State University. Site is at
the south side of the bridge under the bridge.

Interstate 37 north to 77 south. North on Route 624, past
intersection of 1889. The third street on the east is the turnoff.
Turn east to the river. Walk to the site approximately 100 yards
up the river to a small creek outfall,

West on Chapman Ranch Road, past Cabaniss Field to a bridge
over Oso Creek. The site is under the bridge on the northwest
side.

Storm water collecting box near Airline Blvd.

Collection sump near Louisiana Street Outfall.

Collection sump at the pumping station at Power and Water Streets.

Corpus Christi Bay System Nonpoint Source Evaluation, 1982 (208
Update Study).



Task 2.1.B.(2)(a) & (b)

TABLE 3-3

208 STUDY SAMPLING SCHEDULE

Rain Event 1980

Sample Area Station Control | 3’:6 - Heavy
- er
Water Sediment Water Sediment
03726 - 04/01 04,25 08/29
Corpus Christi Bay
La Quinta Channel A X X 0
Portland B X X X
Transects, City GPO X X XG X X
HRS X X XH X X
ITU X X X1 X X
Inner Harbor EF X X 0
Storm Sewers NOM X
Oso Bay
Center J X X 0
Creek L X O
Nueces River K X X O
Nueces Bay CD X X 0

X = Samples taken.
O = Rainfall-conditions inadequate for sampling during project period.

SOURCE: Corpus Christi Bay System Nonpoint Source Evaluation (208 Update Study)
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The majority of the sampling locations provided for the analysis of bay waters shortly
after stormwater discharges. Only five of the 21 sites sampled actual stormwater runoff
before it entered a local receiving water. The sampling stations that provide data for
stormwater runoff quality are sites E, F, M, N and O. Sites G, H and I may also be
considered indicative of stormwater runoff, since these sites are located immediately
adjacent to stormwater outfalls. It should be noted that samples taken at these stations
(G, H and I) are diluted by bay water and will not be truly representative of storm-
water runoff. Yet, these sites do provide some insight to pollutants potentially present
in stormwater runoff. The nature and limited number of storm events sampled do not
allow the calculation of storm event mean concentrations for modeling purposes. As
stated previously, a series of samples taken over the course of the storm event is

needed to produce a flow weighted sample indicative of cumulative storm effects.

Appendix A contains raw data collected during the 208 Study update and study
conclusions. Table 3-4 contains all of the pertinent observations made in the study.

34 TWC DISTRICT 12 DATA

Periodically, TWD District 12 staff receives public reports of potential water quality
problems. Some of these reports are associated with stormwater discharges to local
receiving waters and are characterized by observations of oil sheens or turbid discharges.
TWC staff responds through field investigations, taking a grab sample of the suspect
effluent. Based on discussions with TWC staff, the majority of these discharges display
high levels of fecal coliforms, oil and grease, solids and nutrients. Although these
reports are useful to detail potential water quality concerns and sources, this data is not
suitable for water quality modeling purposes. Similar to the 208 Study update, this data
is based on grab sample results. For stormwater polution modeling, flow weighted

composite samples are required to provide "average" pollutant concentration information.



Task 2.LB.(2)(a) & (b)

TABLE 3-4

1982 ANNUAL UPDATE OBSERVATIONS "

Parameter

Observation

Dissolved Oxygen

BOD,
TSS

Qil and Grease
Fecal Coliforms ?
Nutrients
Polychlorinated
Biphenyls (PCB) ?
Phenols ?

Pesticides ?

Metals 2

Levels dropped in response to rainfall, but returned to
baseline conditions.

General increase after rainfall.
General increase after rainfall.
No visual observations during collection. Station O >50
ppm - trace rainfall. Higher concentrations at Station G

downtown area.

Urban runoff generally one to two orders of magnitude
above allowable standards.

Observed in street and agricultural runoff.

Observed in water and sediment samples at Stations G
and P - downtown area.

Observed at Stations E (baseline) and F (trace rainfall)
Inner Harbor and at Station L (Oso Creek).

Diazinon, Malathion, Chlordane detected in trace
amounts.

For all metals tested, samples that exceeded suggested
State or Federal guidelines were: Copper (E, F, O);
Nickel (F); Zinc (E, F, O); Lead (O); and Chromium (F).

1)

Source: Corpus Christi Areawide Waste Treatment Management, Corpus

Christi Bay System Non-Point Source Evaluation - First Annual Update,

July 1982.

2 Suggested for further study in 1982 Update.
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Task 2.1.B.(2)(a) & (b)
4.0 WATERSHED MANAGEMENT MODEL

4.1 OVERVIEW

In Task 2.LB.(1) of this Master Plan, techniques for the quantification of runoff and
corresponding amounts of NPS pollution generated from areas tributary to storm sewer
system outfall points were evaluated. Hydrologic models were reviewed and an NPS
mode] selected for use. In this section, the Watershed Management Model (WMM)
developed by Camp Dresser & McKee Inc. will be presented to demonstrate its

application to stormwater quality management.

As described in Task 2.1B.(1), the Watershed Management Model provides a basis for
the evaluation of the water quality benefits and relative costs of alternate management
strategies. Watershed protection strategies may be identified and evaluated for nonstruc-
tural controls, including land use controls and buffer zones, and for structural best
management practices (BMPs), including onsite and regional detention basins.
Combinations of nonstructural and structural controls can be evaluated to develop a
watershed management plan. The alternative management strategies are evaluated using
the WMM spreadsheet model, which projects nonpoint pollution loadings from the

watershed delivered to local receiving waters such as Corpus Christi Bay.

42 INPUT REQUIREMENTS

The interaction between the various components of the WMM are completed via menus
and spreadsheet macros using a spreadsheet program and an IBM-AT compatible
computer. Figure 4-1 depicts the interaction between the main computational modules
and supporting data programs. Figure 4-2 illustrates the main menu that is used to
access the computational modules and supporting data programs. Within each module
there are submenus that allow for data input in a "user friendly” environment. Data
is input in two ways: (1) by responding to a data prompt from the program; and (2)

by moving the cursor to the appropriate data location and filling in the cell.

4-1



(4 %

e ——

I ‘hakekakakabaeted  MAIN MENU

r——-=
|

Y

BMP Coverage
BMP Type

Land Use Data
Solis Data

s oW tEE oEr e Gun "Ny SEE e
-— e e oas o o osn e

NONPOINT r==-=-=-1
POLLUTION | M‘_Egzﬁﬂnlgml LOADSUM
LOADING { FILES | MODULE
AMODULE

Computes annual

nuirfent and metals
loads to the

reservolrs

Summearizes annual
poliutant loads
to the reservolrs

DATA INPUTS®

GRAPHS
SUMMARY TABLES

Annual Precipltation Data
Annual Flow Data
Baseflow Characteristics

* Entered Interactively During Program Execution

@) » (B)(D)dTT AsBL

cw SCHEMATIC OF WATERSHED MANAGEMENT MODEL

environmental engineers, sclentists,
plonners, & management consultants

FIGURE NO. 4-I




REGIONAL STORMWATER MASTER PLAN
WATERSHED MANAGEMENT NODEL
VERSION 1.0

Task 2.1.B.(2)(a) & (b) —

To
To
To
To
To

To
To

create/edit watershed SETUP file:
create/edit LAND USE file:
create/edit BMP OOVERAGE file:

run NPL module:
run LOADSUM module:
run LAKE module:

revise DCIAs:
revise EMCs:
exit to DOS:

ol by G’%E’ 232
BER TER TRT
555 BEE BEE

oOme =wmrHE oo

CAMP DRESSER & NCKEE
FEBRUARY 1991

EXAMPLE TEST CASE - SCREEN MENU

environmental engineers, scientists,
planners, & management consuitants

FIGURE NO. 4-2

43




Task 2.1.B.(2)(a) & (b)

Data required to successfully use the model for this demonstration included existing land
use projections, runoff coefficients, average annual precipitation, annual baseflow,
average baseflow pollutant concentrations, percent watershed imperviousness, watershed
area, number of subbasins, and potential evapotranspiration. For demonstration
purposes, input data was based on reported information. Certain assumptions were
made for the sake of illustration. Input data should be verified before the WMM

model is actually applied to basins or subbasins in the study area.
43 NONPOINT POLLUTION LOADING (NPL) MODULE

The Nonpoint Pollution Loading module of the Watershed Management Model is based
on nonpoint pollution loading factors which relate land use patterns and percent
imperviousness in a watershed to "per acre" pollutant loadings. For the purposes of this
demonstration, pollutant loading analyses have been limited to the parameters for which
considerable loading data are reported in the literature: total phosphorus (total-P), total
nitrogen (total-N), lead, and zinc. Total-P and total-N are required in order to evaluate
potential eutrophication impacts to receiving waters. Lead and zinc are heavy metals
which typically exhibit higher nonpoint pollutant loadings than other metals found in
urban runoff. These heavy metals may be viewed as representative of a wide range of
toxicants that have been identified in previous field monitoring studies of urban runoff
pollution. Other parameters can be modeled once a sufficient monitoring result
database is compiled and EMCs calculated as described in Tasks 2.I.B.(1) & (2)(¢).

43.1 RAINFALL/RUNOFF RELATIONSHIPS

Nonpoint pollution loading factors (lbs/acre/year) for different land use categories are
based upon annual runoff volumes and event mean concentrations (EMCs) for different
pollutants, The EMC is defined as the average of individual measurements of storm
loading divided by the storm runoff volume. One of the keys to effective transfer of
literature values for non-point pollution loading factors to a particular study area is to
make adjustments for actual runoff volumes in the watershed under study. In future

nonpoint source monitoring efforts, adjusted runoff coefficients will be available as a
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result of Task 2.1.C. In order to calculate annual runoff volumes for a basin, the
pervious and impervious fraction of each land use category was used as the basis for
determining rainfall/runoff relationships. For rural-agricultural (non-urban) land uses,
the pervious fraction represents the major source of runoff or streamflow, while

impervious areas are the predominant contributor for most urban land uses.

Annual runoff volumes for the pervious/impervious areas in each land use category
were calculated by multiplying the average rainfall volume by a runoff coefficient. The
average annual rainfall for the Corpus Christi International Airport rain gage is
approximately 30.8 inches. A runoff coefficient of 0.95 was assumed for impervious area
(i.e. 95 percent of the rainfall was assumed to be converted to runoff from the
impervious fraction of each land use). Therefore, the average annual runoff from
impervious areas is about 29.3 inches/year. A pervious area runoff coefficient of 0.20
was assumed. The total average annual surface runoff is calculated by weighing the
impervious and pervious area runoff factors for each land use category. Water surfaces
were assumed to be 100 percent impervious. Evapotranspiration losses were subtracted
from precipitation falling directly on water surfaces. An annual potential evapotranspira-

tion rate of 60 inches/year was used based on reported information in past 208 studies.
4.3.2 ANNUAL NON-POINT POLLUTION LOADING FACTORS

Non-point pollution monitoring studies throughout the U.S. over the past 10 years have
shown that annual "per acre" discharges of urban stormwater pollution (e.g., nutrients,
metals, BOD, fecal coliforms) are positively related to the amount of imperviousness
for a given land use (i.e. the more imperviousness the greater the non-point pollution
load). Due to the lack of a sufficient database of storm event water quality data in
the Corpus Christi area, available U.S. EPA Nationwide Urban Runoff Program values
for non-point pollution loading factors will be used for the preliminary non-point
pollution loading example. Future nonpoint source studies in the Corpus Christi area
will benefit from EMC values generated during the implementation of the wet weather

sampling plan (Task 2.L.B.(2)(c}). Wet weather monitoring data will provide insight to
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the specific nature of local stormwater runoff and resulting EMC values will assist in

the adjustment of national data to regional conditions.
433 DELIVERY RATIO/TRAVEL TIME

The nonpoint pollution loading factors represent measurements of loadings which have
been discharged into a storm sewer, swale, or stream channel. For urban and
agricultural land uses, sediment deposition during overland flow is already accounted for.
Therefore, these loading factors represent discharges into the storm sewers or stream
channels within a watershed. In large watersheds, where maximum instream travel times
are one day or greater, the storm event loadings discharges to the drainage system are
likely to be reduced (e.g., sediment deposition) enroute to the basin mouth. Since large
infrequent flood events can scour out stream beds and storm sewers and transport
deposited pollutant loads downstream, some studies make the assumption that 100
percent of the nonpoint pollution loadings discharged into the drainage system will ulti-
mately be delivered to the receiving water. The Watershed Management Model
incorporates a pollutant delivery ratio into annual nonpoint pollution loading evaluations.

For this demonstration, a delivery ratio of 100 percent was assumed for the test basin.
434 FAILING SEPTIC TANK IMPACTS

Residential developments not serviced by a central wastewater collection system usually
rely on household septic tanks and soil absorption fields for wastewater treatment and
disposal. Septic tank systems typically have a limited useful life expectancy and failures
commonly cause localized water quality impacts. The WMM has the ability to
incorporate septic loadings into the total estimate of nonpoint source pollutants. For

this demonstration, no septic loadings were assumed to exist in the test area.
4.3.5 BEST MANAGEMENT PRACTICES

Various water quality treatment practices are utilized to reduce the amount of

stormwater pollutants discharged to receiving waters. Often called "best management
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practices" (BMPs), these practices may consist of erosion control measures, nonstructural

controls (land use/density restrictions) and structural controls.

Erosion control practices are used to prevent the transport of eroded material and soils
by stormwater runoff particularly from construction sites and other disturbed land areas.
Examples of erosion control measures include silt fences, storm drain inlet protection
and temporary sediment traps. The practices are accounted for in the WMM model
by adjusting the delivery ratio parameter (see Section 4.3.3).

Nonstructural controls aim to improve runoff quality by reducing the generation and
accumulation of potential pollutants at or near their source. Nonstructural controls
typically include fertilizer and pesticide application controls through public education,
street cleaning and land use/density restrictions. The WMM model can reflect the
reduction of pollutant accumulation by adjusting EMC parameters. Land use controls
are directly modeled through land use data input to the model.

Structural controls for nonpoint source water quality include man-made structures
designed to detain or retain runoff long enough for a reduction in pollutant loads to
occur. Using detention facilities, stormwater is temporarily detained for a period of
time and then released. Depending vpon the type of control measures utilized,
treatment occurs in the form of settling, biological uptake and/or infiltration. In the
case of retention facilities, a portion of the runoff is permanently removed from the

flow of stormwater and treated.

The efficiency of pollutant removal can be set in the WMM model to reflect the type
of system under evaluation. Figure 4-3 shows a typical menu for BMP efficiency input.
Default settings in the model are typical of wet detention systems. These systems are
particularly attractive for coastal areas where high seasonal ground water precludes the
use of dry systems or systems which rely on infiltration. These detention systems mimic
many of the characteristics of natural wetlands in that a permanent pool is maintained
and pollutant removal occurs as a result of both particulate settling and biological
uptake within the water column and by emergent vegetation.
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REGIONAL STORMWATER MASTER PLAN
WATERSHED MANAGEMENT NODEL
VERSION 1.0

Enter first BMP Type

TP Removal Efficiency
TN Removal Efficiency
Pb Removal Efficiency
Zn Removal Efficiency

50%]
30%]
80%]
60%]

(o lamXan W o]

Enter second BMP Type

TP Removal Efficiency
TN Removal Efficiency
Pb Removal Efficiency
Zn Removal Efficiency

PRESS ALT P
PRESS ALT S
PRESS ALT M

30%)
20%])
70%]
40%]

For Prompted Data Entry
To Save Changes
For Main Menu

EXAMPLE TEST CASE

environmental engineers, scientists,
planners, & management consuitanls

- BMP EFFICIENCIES SCREEN

FIGURE NO. 4-3
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In addition to setting the removal efficiency for BMPs, provisions have been
incorporated into the WMM model to establish the percentage of each land use served
by the assumed BMP. In this manner, the user can distinguish between older
developments which probably do not have stormwater quality BMPs and newer

developments which have included such facilities.

4.4 SENSITIVITY ANALYSIS

Because the nonpoint pollution loading factors used in the Watershed Management
Model were derived from a combination of sources, the model incorporates a sensitivity
analysis with a range of literature values for each land use category. The EMCs
(mg/L) calculated from the loading factors (lbs/acre/year) based on the average annual
runoff estimates are assumed to be representative of a "medium” or "most probable”
estimate of the nonpoint pollution loading factor for each specific land use. The
purpose of the sensitivity analysis is to develop estimates of the extremes, high and low

values of pollutant loadings.

A statistical approach is used to estimate the "high" and "low" loading factors for each
pollutant. Based on a review of monitoring study data, a coefficient of variation (COV)
is assumed for EMCs specific to each pollutant and each land use. The COV is
calculated as the standard deviation divided by the mean and provides an indication of

the relative degree of uncertainty associated with the EMC estimates.

The underlying probability distribution of the nonpoint pollution EMC data was tested
during the NURP study. With only isolated exceptions, the EMCs were characterized
by lognormal distributions. Therefore, it is assumed that all EMCs are lognormally
distributed.

"High" and "low" EMC estimates are generated for the 95th percentile and the 5th
percentile. The annual loadings discharged from a watershed are automatically
computed in the Nonpoint Pollution Loading Module for the average EMC estimates

and for both the high and low EMC estimates for each land use scenario.
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45 SIMULATION SETUP

The WMM was conceptually applied to the Flour Bluff ADP test area for demon-
stration purposes. This demonstration illustrates pollutant loads resulting from two
scenarios: 1) existing land use conditions; and 2) the effects of implementing BMPs.
The test area was analyzed as a whole, thus only a single basin was modeled. During
actual model application, a particular watershed should be subdivided into several basins
for analysis. The WMM model will analyze and provide results for each subbasin
separately and for the watershed as a whole.

4.6 SCENARIOS

4.6.1 EXISTING LAND USE

The Flour Bluff ADP was chosen for use as a demonstration area due to its diverse
mixture of existing land use. Based on information provided by the City of Corpus
Christi Planning and Urban Development Department, existing land use for the Flour
Bluff area is generally as follows:

Land Use Acres
Residential 2,151
Commercial 208
Industrial 59
Agricultural 39
Undeveloped 5,146
TOTAL 7,603 acres

To better illustrate the capabilities of the WMM, the land uses above were assumed
to be a composite of more specific land uses as shown in Figure 4-4. For instance,
residential land use was assumed to be a combination of low, medium and high density

single-family homes and multi-family buildings (apartments and duplexes). Undeveloped
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REGIONAL STORMWATER MASTER PLAN
WATERSHED MANAGEMENT MODEL
LAND USE SCENARIO DATABASE
WATERSHED: Flour Bluff

LAND USE FILE NAME: EXIST

SCENARIO: Existing Land Use

Subbasin Range Name:

LAND USE SCENARIO:
SUBBASIN ID:

EXISTING
Flour Bluff

SB1

CDM

JURISPICTION: Corpus Christi
Land Use Acres
Cropland 39
Forested Uplands 0
Rangeland/Woodlands 2,446
Pasture 2,100
Confined Feedlot 0
Open/Recreation 200
Ornamentals 0
Wetlands 0
Marsh 400
Citrus 0
LDSF Residential 200
MDSF Residential 1,800
HDSF Residential 151
Multifamily Bldg 0
Mobile Home 0
Commercial /Services 208
Extractive 0
Institutional 0
Industrial 59
Transportation 0
Water 4]
STP & Power Plants 0
Total 7,603
EXAMPLE TEST CASE - LAND USE

environmental engineers, scientists,
planners, & management consuftants

FIGURE NO. 4-4
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land was subdivided into open lands, pasture, wooded areas and marshes. During actual
model application, aerial photography inspection and field verification are recommended

for land use determinations.

A review of the Soil Survey of Nueces County, Texas indicates that soils in the Flour
Bluff area are composed primarily of Galveston and Mustang fine sands. These soils

are listed as belonging to the Hydrologic Groups A and A/D, respectively.

For the sake of illustration, an assumption was made that no BMPs existed for this
scenario. Thus, a comparison can be made to reflect the effects of BMP imple-
mentation in model results. The WMM model can also be used to compare several
different BMP scenarios to maximize future water quality management strategies using
future land use projections. The model can also estimate percent pollutant load
reductions provided by existing BMPs.

4.6.2 EXISTING LAND USE WITH BMPS

For comparison, a second scenario was modeled which assumed a certain level of BMP

controls applied to the study area.

In this example, two different BMP controls were simulated. Wet and Dry Detention
BMP controls were assumed to provide combined coverage to twenty percent of the
watershed. The user can access the BMP efficiency file and input specific BMP
removal efficiencies. Additionally, the BMP coverages file may be accessed from the
BMP file menu. The BMP coverages file allows the user to define the percentage of
each land use category associated with each BMP type. Although removal efficiencies
can be transferred effectively from literature, it is recommended that actual BMP
coverages for the Corpus Christi area be determined through field observation and

testing prior to future modeling efforts.

4-12



Task 2.LB.(2)(a) & (b)

463 OUTPUT SUMMARY

Output is generated in a summary table format. The output categories include:
Drainage Basin, Area, Percent Impervious, Septic Impact (not used in this example),
Loading Factors, Constituent, and units of measurement. Additionally, the surface
(nonpoint source) loads and baseflow results are shown for: 1) no BMP controls; and
2) with BMPs. A percent reduction of surface NPS loads resulting from implementing
the modeled BMP scenario is automatically calculated.

The results of each scenario are presented on Figure 4-5. As seen, the modeled BMP
scenario provided for 5%, 8%, 10% and 15% reductions of pollutant loadings for
nitrogen, phosphorus, zinc and lead, respectively.

The WMM model can provide percent reduction estimates for a number of scenarios
based on existing land uses and BMPs. As discussed in Section 4.3.5, the WMM model
is capable of providing analysis of structural and nonstructural BMP control strategies,

allowing stormwater managers to maximize future control strategies.
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REGIONAL STORNWATER MASTER PLAK

WATERSHED MANAGENENT NODEL

(1)

NOKPOINT SOURCE LOADING SUMMARY

LAND USE: Existing

Total

With BNPs

¢{---- Rverage Annual ----)

Surface Baseflow

§.86
2,580
17,010
409
1
7,000
31,830
982
828
840
6,830
109

830
6,200
0

0

830
6,200
0

Total

12.86
3,810
13,210
409
3N
1,850
40,030
982
828
1,670
13,030
109

% Beduction
Surface
NBS Loads

-8.0%
-5.0%
-15.0%
-10.0%
-8.0%
-3.0%
-15.0%
-10.0%
-8.0%
-5.0%
-15.0%

(2) No BNP Controls
Drainage % Septic Loading {---- Average Anpval ----)
Basin Area (ac)Impervigpact Factors Constituent (uaits) Surface Baseflow
Flour Bluff 7,603 11.7%  0.0% Nedium Renoff  (injyr) 8.86 4,00
Flour Bluff 7,603 11.7%  0.0% Medium Total-P  {lbs/yr) 3,240 310
Flour Bluff 7,603 11.7%  0.0% Nediue Total-N  (lbs/yr) 17,910 6,200
Flour Bluff 7,603 11.7%  0,0% Nedium Lead (1bs/yr) 481 (0
Flour Bluff 7.603 11.7%  0.0% Nedium Zinc (Ibs/yr) 356 0
Flour Bluff 1,603 11.7%  0.0% High Total-P  (Ibs/yr) 7,630 830
Flour Bluff 7,603 11.7% 0.0% Righ Total-N  (lbs/yr) 35,610 6,200
Flour Bluff 7,603 11.7%  0.0% High Lead (Ibs/yr) 1,15 0
Flour Bluff 7,603 11.7%  0.0% High Zine (Ibs/yr) 920 0
Fleur Bluff 7,603 11.7%  0.0% Low  Total-P  (ibs/yr) 920 830
Flour Bluff 7,603 11.7%  0.0% Low  Total-N  (Ibsfyr) 7,190 6,200
Flour Bluff 7,603 11.7% 0.0% Low  Lead (Ibs/yr) 128 0
Flour Bluff 7,603 11.7%  0.0% Low  Zine {ibsfyr) 80 0

12

0

n

-10.0%

(1} Input data and results have not been verified, Presented for WNN model demonstration purposes only.

(2} loading factors are representative of statistical significance with respect to the estimate of nonpoint pollution

loadings for specific land use.

(@) » (e)(@rgTT MselL

CDM

environmentol engineers, scientists,
planners, & management consultants

EXAMPLE TEST CASE - NONPOINT SOURCE LOADING SUMMARY
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APPENDIX A

WATER QUALITY DATA COLLECTED DURING
208 STUDY UPDATE WITH STUDY CONCLUSIONS



)
) )

Table 12 PHYSICAL DATA

SAMPLE DEPTH -~ FT,
(To be used with .
following physical data) TEMP °C OXYGEN ppm

Station | Base Trace Heavy H-24  H-48 Base Trace Heavy H-24  H-48 Base Trace Heavy H-24 H-48

C 1 _ 24.5 . 9.7
<

D 1 23.5 9.7
G 0 0 0 0 25 29.2  29.2 29.2 7.7 5.9 7.0 7.8
6 6.5 8.0 5.0 25 29.6 29.5 29.5 7.52 5.6 6.8 7.1
H 0 0 0 0 25 27.5 29.5 28.8 7.2 5.2 6. 7.1

4 .25 6.8
1 0 0 0 0 25 25.7 29.3 29.1 6.9 6.3 3.4 2.6
8 8 8.0 8.0 25 29.2  29.4 29.5 5.3 3.2 1.4 6.0
P 0 0 0 25 29.0 29.4 29.4 6.4 5.7 7.5 7.3
8 6.5 8.0 6.0 25 29.5 29.5 29.5 6.5 5.3 6.9 6.8
Q 0 0 0 0 25.1 29.2  29.3  29.5 6.7 5.9 7.1 7.5
4 6.5 7.0 8.0 25.1 29.3 29.5 29.6 6.8 5.3 6.8 7.2
R 0 0 0 0 25.3 29.0 30.0 29.4 B.4 4.9 5.3 6.4
5 5.5 5.0 9.0 25.3 29.5 30.1 29.3 8.6 4.1 5.2 6.3
[ 0 0 0 0 25.1 28.8 29.2 29.5 7.52 5.3 5.6 6.2
8 8 13.0 9.0 25.2 29.7 29.5 29.5 7.52 3.2 4.1 6.1
T 0 0 0 0 26.0 29.0 29.5 29.8 7.2 5.5 4.9 6.3
5 10 4.5 4.5 25.6 29.5 29.5 29,5 7.34 3.4 4.9 5.9
U 0 0 0 0 25.1 28.8 29.3 29.5 7.52 5.3 5.2 6.2
4 5 10.0 10.0 25,2 29.6 29.2 29.4 7.52 3.4 5.0 6.2

BZ



PHYSICAL DATA

SALINITY 0/00 pH DEPTH OF WATER FT.
Station Base Trace Heavy H-24 H-48 Base Trace Heavy H-24  H-48 Base Trace Heavy H-24 H-48
C 22.64 8.1 1.5
<

D 22.64 8.3 1.0
G 18.68 23.7 22,5 18.0 8.2 8.2 8.3 8.3 6

18.68 25.6 23.5 18.0 8.2 8.2 8.3 8.32 6
H| 20.04 12.0 21.4 8.2 8.05 8.1 8.2 4

20.04 8.2 4
1 20.04 0.4 18.7 10.4 8.2 7.5 8.0 7.9 8

20.04 21.1  21.4 18.1 8.0 8.1 7.99 8.2 8
P 18.68 22.8 21.6 18.3 8.1 8.2 8.2 8.35 8

18.68 27.4 23,5 18.3 B.1 8.2 8.3 8.135 8
Q| 19.36 22.8 22.1 18.3 8.1 8.2 8.3 8.35 4

19.136 22,8 22.5 18.3 8.1 B.2 8.3 8.4 4
R} 20.04 22.1 21.8 17.3 8.3 8.15 8.0 8.2 5

20.04 22,1 22.1 17.3 8.3 8.10 8.1 8.2 5
S | 20.04 20,0 22.1 17.7 8.2 B.2 8.1 B.24 8

20.04 23.5 22,8 17.7 8.2 8.1 7.1 8.2 8
T | 20.04 20,4 22,5 15.3 8.2 8.2 8.05 8.15 5

20.04 22.8 22.8 16.0 8.2 8.15 8.12 8.2 5
U\l 20.04 17.7 22.5 16.7 8.2 8.1 8.1 8.12 4

20.04 22,1 22,8 17.3 8.2 8.1 8.12 8,2 4
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Station

Base

DISTANCE TO SHORE FT.
Trace Heavy H-24

H-48

PHYSICAL DATA

TURBIDITY J.T.U.

Base Trace Heavy H-24  H-48 Base Trace Heavy H-24 H-48
C 50
L 4
D 100
c|l o 22,1 8 14 16
0
H 0 37.8 26.5 300 180
0
I 0 46,5 43.5 26 72
0
P| 500 24,9 8.5 10 18
500
qQ | 1,000 23.0 8.0 11 27
1,000
R 500 27.3 10 70 42.5
500
s | 1,000 16.8 8.5 24 21.5
1,000
T 500 29.8 10 72 41.5
500
U | 1,000 12,2 10 22 39.5
1,000
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WATER ANALYSES - BACTERIOLOGY

TOTAL COLIFORM # ORG/100 ml. FECAL COLIFORM # ORG/100 ml. FECAL STREPTOCOCCI # ORG/100 ml.

Station| Base Trace Heavy H-24  H-48 Base Trace Heavy H-24  H-48 Base Trace Heavy H-24 H-48

A 100 Lost £10 Lost <10 Lest

B 20 Lost <10 Lost <10 Lost

c 0G 100 <10 )

D <10 <10 {10

E 600 14,000 300 8,500 <10 870

F 220 8,000 100 24,000 10 680

G| Lost 12,000 1,000 180 200 Lost 3,200 11,000 <10 40 Lost 660 <10 <10 <10

H] Lost 0G oG 560 0G Lost 800 2,000 350 7,000 Lost 410 <10 <10 <10

1 <10 7,000 0G 0G 0G <100 4,600 460 15:000 5,000 <10 500 40 <10 <10

J €10 <10 <10

K 190 110 <10

L 0G 2100, 000 <10

M

N 6,000 . 4,700 730

0 2,000 200 1,130

P 40 550 270 60 <100 120 40 30 <10 <10 <10 <10

Q| <100 400 280 180 <10 180 <10 60 <10 ' <10 <10 <10

R| Lost TNTC oG oG Lost 3,000 380 <10 Lost <10 <10 <10

S| Lost 0G 120 Lost Lost 3,000 100 Lost Lost <10 <10 Lost

T| Lost 0G 260 90 Lost 15,000 100 £10 Lost <10 <10 <10

V| Lost 0G 80 70 Lost 6,500 <10 <10 Lost <10 <10 <10

OG - overgrown
TNTC = too numerous to count
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Station

. SALMONELLA # ORG/100 ml.
Base Trace Heavy H-24 H-48

WATER ANALYSES - BACTERIOLOGY

Base

Trace

Heavy

H~24

H-48

Base

Trace

Heavy

H-24

H-48

m T 0 o, >

7]

H

=

= 4 »n x® o °9W <o =

<1 Lost
<1 Lost
<1
<1
<1 <1
<1 <1
Lost <1 <1 <1 <1
L.ost <1 £l 0 <1 <1l
<1 <1 <1 <1 <1
<1
<1
<1

<1

1
<1 <1 <1 <1
<1 <1 <1 <1
Lost <1 <1 <1
Lost £1 £l Lost
Lost {1 L1 {1
Lost <1 'y {1
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WATER A

NALYSES

BOD mg/1 4 day, *6 day COD mg/1 T-SOLIDS mg/1

Station]| Base Trace Heavy H-24 1-48 Base Trace Heavy H-24  H-48 Base Trace Heavy H-24  H-48
A 1 11 7.8 29 44,000 13,000
B 1 12 12 >50/56 31,000 13,000
c <1 21 32,000 !
D 3 34.8 36,000
E 14 19 88  >50/100 3,200 6,200
F 5 52 16.9 250/152 '33,000 1,500
G 3 5 7 6 8 16 17 18 <15 <15 1} 32,000 33,000 37,600 25,600 26,300
H 2 41 8 8 20 43 46 78 <15 {33,000 24,000 7,820 24,500 26,100
I 8 13 8 8 20 2>50/53 82 <15 110 {32,000 21,000 10,200 10,700 24,900
J 3 23 ‘ 34,000
K 2 18 803
L 26 >50/54.7 34,000
M
N 15 >50/73 1,200
0 29 499 499
P | *6 6 6 7 22 46 78 19 32,000 29,800 25,700 26,400
Q *3 7 7 8 23 <15 389 375 {32,000 28,300 25,500 26,400
R 2 6 6 6 16 107 87 <15 |33,000 25,100 25,400 25,400
g 2 6 25 6 15 19 19 <15 |32,000 22,200 25,300 25,400
T 3 7 7 6 19 <15 <15 19 |33,000 22,200 26,600 25,700
U 3 6 7 6 17 121 <15 19 | 34,000 12,000 26,100 25,000
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WATER ANALYSES

755 mg/1 AMMONTA AS N mg/1 NITRITE AS N mg/1

Station Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48
A 41 68 0.36 9.3 <0.03 0.06
B 39 100 0.23 0.07 <0.03 0.03
c| 158 0.10 <0.03 )
D 275 0.36 0.04
E 32 102 <0.05 0.13 0.14 0.07
F 24 86 0.17 8.3 0.03 0.8
G 34 76 29 29 43 €0.,05 0.12 0.09 <0.05 40.05 <0.03 <€0.03 <0.03 0.03 «0.03
H 166 202 106 582 492 0.05 <«<0.05 0.26 0.11 <0.05 <0.03 <¢0.03 0.07 0.15 <0.03
I 35 218 310 54 174 0.08 0.06 0.28 0.53 0.10 €0.03 <0.03 0.04 0.71 <0.03
J 90 £0.05 ‘ <0.03
K 41 0,05 <0.03
L 31 20 <0.03
M
N 30 <0.05 0.03
0 670 0.13 0.05
P 32 23 25 47 €0.05 0.07 <«0.05 <0.05 {0.03 €0.03 <0.03 <0.03
Q 44 27 42 54 <0.05 0.06 <0,05 <0.05 4£0.03 €0.03 <0.03 <0.03
R 56 24 151 99 €0.05 0.11 0.10 «0.05 <0.03 <0.03 0.05 <0.03
S 42 29 49 49 <0.05 0.08 0.06 <0.05 <0.03 <0.03 <0.03 <«0.03
T 87 31 116 121 '¢0.05 0.10 0.08 <0.05 <0.03 <0.03 £0.03 <0.03
U 62 30 56 106 0.05 0.20 0:07 £0.05 <0.03 €0.03 ¢0.03 «0.03

%<




j i
WATER ANALYSES

NITRATE AS N mg/1 KJELDAHL AS N mg/1 T-PHOSPHORUS mg/1

Station Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48
A 0.07 0.08 0.36 0.8 0.11 3.7
B 0.08 0.59 <0.3 0.9 0.05 0.23
c| o0.18 <0.3 0.16 )
D 0.38 0.36 0.24
E 17 0.87 £0.3 <0.3 0.98 0.68
F| o0.18 3.7 0.3 2.2 0.13  0.98
G 0.10 0.24 0.03 0.05 40.03 <0.3 {0.3 0.58 0.39 0.58 0.06 0.15 0.05 0.03 0.07
H 0.09 0.18 0.60 0.29 0.24 £0.3 2.8 1.1 0.67 1.1 0.19 0.25 0.67 0.29 0.25
I 0.06 0.39 0.37 0.42 0.39 €0.3 2.4 1.2 1.4 0.77 0.08 0.40 0.77 0.68 0.19
J 0.06 <0.3 . 0.146
K 0.07 0.6 ‘ 0.14
L 0.10 ' 1.3 3.2
M
N 0.90 2.0 0.24
0 0.81 2.4 0.28
P} 0.06 0.03 0.03 <0.03 £0.3 0.49 0,72 0.48 0.06 0.07 0.04 0.08
0 0.06 0.03 «£0.03 <£0.03 £0.3 0.47 0.66 0.47 0.07 0.06 0.06 0.07
R 0.09 0.10 0.04 <0.03 0.4 0.43 0.81 0.64 0.07 0.10 0.12 0.07
S 0.09 0.10 0.03 <£0.03 1.0 0.36 0.69 <£0.25 0.05 0.10 0.08 0.05
T 0.09 0.07 0.04 <0.03 <0.3 0.40 0.60 <0.25 * 0,10 0.09 0.09 0.11
u 0.09 0.18 0.03 <0.03 €0.3 0.33 0.57 <£0.25 0.06 0.14 0.13 0.07

44
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WATER ANALYSES

0-PHOSPHORUS AS P mg/1 TOC mg/1 CHLORIDE mg/1

Station| Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48
Al 0.04 3.6 11 14 15,900 10,000
Bl o0.01 o0.11 4.4 16 13,000 6,510
c| 0.06 5.4 16,500 !
p| 0.09 4.8 17,100
E| 0.68 0.41 ‘ 25 35 1,090 2,160
F| 0.07 0.78 2.5 42 16,600 532
¢] <0.01 0.05 0.03 0.2 0.02 3.8 8 6 4 4 17,800 16,800 11,300 12,300 12,300
Hl! 0.01 0.09 0.48 0.04 0.06 6.6 19 5 9 11 16,900 16,500 3,530 12,400 12,100
1| 0.03 0.18 0.21 0.61 0.12 4.3 20 5 5 7 |16,500 8,000 4,410 4,770 11,900
i{ o0.06 7.0 ' 18,500
kK| 0.06 5.0 289
L| 1.9 16 1,530
M
N 0.15 17 510
o 0.29 430 180
P| <.01 0.03 0.03 0.07 4.8 5 8 4 15,700 11,900 12,000 12,400
Q] <.01 0.03 0.03 0.05 13 4 18 4 15,700 11,700 11,900 12,000
R .01 0.05 0.05 0.04 5.2 11 6 4 16,800 9,730 11,700 12,000
S .01 0.05 0.03 0.04 4.8 5 9 13,200 10,200 12,200 12,000
T .01 0.04 0.03 0.04 4.3 4 3 7 19,800 10,000 11,900 12,200
v .01 0.08 0,03 0.04 14 5 5 |17,400 5,830 12,400 12,300

9¢
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WATER ANALYSES 5

SULFATE mg/1 PHENOLICS mg/1 OIL & GREASE mg/1

Station Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48 Base Trace Heavy H-24  H-48
al 2,000 1,200 <5 <5 £10 <10
B{ 1,800 800 <5 <5 <10 <10
cl| 2,200 <5 {10 M
Dl 2,200 <5 <10
E 520 380 170 <5 {10 16
¥ 2,000 220 <5 58 <10 19
¢| 2,000 2,000 1,800 1,900 1,900 |No Sample <5 <5 {5 &) L.A., <0 £5 <5 <5
H| 2,300 1,400 520 1,800 1,900 <5 <5 &5 {5 {5 QNS <10 6.6 {5 Interferen
1] 2,100 1,200 690 820 1,800 < & <5 45 45 €10 €10 9.8 5 5
3| 2,400 45 ) . <10
K 64 G5 <10
L 310 14 €10
y
N 94 5 19
0 49 Interference 82
Pl 2,000 1,900 1,300 1,900 ' <5 <5 <5 {5 €10 {5 {5 Interferen
Qf 2,100 1,800 1,900 1,900 <5 <5 {5 {5 <10 {5 <5 <5
R| 2,300 1,600 1,900 2,100 <5 {5 <5 <5 <10 <5 <5 <5
S| 2,100 1,600 1,900 1,900 <5 &5 <5 5 <10 <5 <5 <5
T 2,100 1,700 1,800 2,100 <5 <5 <5 5 {10 <5 <5 <5
Uy 2,100 1,300 2,000 2,000 {5 <5 <5 45 <10 {5 <5 <5

Lg
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WATER ANALYSES - PESTICIDES

DIAZINON ug/1 2-4D ug/1 MALATHION ug/1

Station Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48 Base Trace Heavy H-24  H-48
Al €0.5 0.5 £20 <20 Aa.0 (1.0
B 1.7 0.5 <20 {20 £1.0 1.0
C 0.84 €20 <1.0 Y
D 1.3 20 <l1.0
E 0.75 €0.5 <20 {20 Q.. 2.5
F 8.8 0.68 €20 <20 1.0 2.5
G| 40.5 ¢0.5 0.5 0.5 £0.5 <20 {20 €20 £20 <20 1.0 <1.0 4.0 <£1.0 1.0
Hi <0.5 <0.5 1.1 0.5 0.5 €20 £20 {20 {20 £20 (1.0 2.6 €.0 (1.0 <£1.0
I| <0.5 <0.5 0.5 0.5 <0.5 <20 <20 <20 {20 <20 {1.0 1.7 1.0 4.0 Q.0
J 10 £20 . {1.0
K 11 <20 {1.0
L 5.2 <20 1.0
M
N £0.5 <20 {1.0
0 €0.5 <20 1.0
Pl <o.5 0.5 <0.5 <0.5 | <20 Q20 @0 <20 1.0 1.0 1.0 (1.0
Q1 <0.5 €0.5 0.5 <0.5 <20 €20 <20 <20 1.0 1.0 (1.0 1.0
R <0.5 €0.5 0.5 £0.5 {20 , 420 <20 €20 1.0 <1.0 Q.0 Q.o
s| <o0.5 €0.5 0.5 0.5 €20 <20 {20 <20 {1.0 {1.0 .0 1.0
T| <o0.5 0.5 <0.5 0.5 {20 {20 420 420 €1.0 {1.0 .0 (1.0
Ut <o.5 0.6 0.5 <£0.5 {20 2o 0«0 (1.0 {1.0 1.0 (1.0

8¢




Station

DIELDRIN ug/1

;
WATER ANALYSES - PESTICIDES

CHLORDANE ug/1

CHLORINATED PHENOLS ug/1

Base Trace Heavy H-24  H-48 Base Trace Heavy H-24  H-48 Base Trace Heavy H-24  H-48
Al ¢0.1 <0.1 {.0 <£1.0 <100 <100
Bt <0.1 <o.1 <1.0 <1.0 {100 <100
c| <o0.1 £1.0 <100 !
D{ <0.1 <1.0 <100
E| <€0.1 <0.1 {1.0 «1.0 <100 <100
FI 0.1 £0.1 2.6 {1.0 <100 <100
Gl <€0.1 «<0.1 <0.1 <0.1 <0.1 1.0 1.0 <«1.0 <1.0 <1.0 <100 <100 <4100 <100 <100
Hl <¢0.1 <0.1 <0.1 <0.1 <0.1 €1.0 <1.0 <«1.0 <1.0 <1.0 <100 <100 <100 <100 <100
I| €0.1 <0.1 <£0.1 <0.1 <0.1 £1.0 1.0 <1.0 <1.0 «1.0 <100 <100 <100 <100 <100
1| <o.1 <1.0 ' <100
K| <0.1 1.9 <100
Ll <0.1 1.1 <00
M
N 0.1 1.0 <100
0 £0.1 <1.0 <100
P| <0.1 0.1 ¢0.1 <0.1 <1.0 <1.0 <1.0 1.0 <100 €100 <100 <100
a| <o.1 0.1 0.1 <0.1 <1.0 <1.0 <£1.0 <1.0 <100 {100 <100 <100
R| <0.1 0.1 0.1 <0.1 <1.0 {1.0 <1.0 <1.0 <100 <100 <100 <100
s| ¢0.1 0.1 0.1 <0.1 <1.0 <1.0 <1.0 <1.0 <100 £100 <100 <100
T| <0.1 0.1 £0.1 ¢0.1 <1.0 <1.0 1.0 <1.0 £100 {100 <100 <100
Ul «0.1 £0.1 <£0.1 <€0.1 <1.0 ¢1.0 1.0 4.0 <100 {100 <100 <100

6%
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WATER ANALYSES - PESTICIDES

PCB's ug/1 ALDRIN ug/1
Station| Base Trace Heavy H-24 H-48 Base Trace Heavy H-24  H-48 Base Trace Heavy H-24  U-48
Al <1.0 <«1.0 £0.05 <0.05
B{ <1.0 <1.0 ’ <£0.05 <0.05
c{ <1.0 £0.05 )
D 1.4 <0.05
E|] <1.0 <«1.0 <0.05 <£0.05
F 2,7 <€Q.0 €0.05 <£0.05

G 1.5 <1.0 <1.0 1.4 <1.0 £0.05 <0,05 <0.05 <0.05 <0.05
H 1.1 1.0 <1.0 <1.0 1.0 <0.05 <0.05 <0.05 <€0.05 <0.05
Il <1.0 <1,0 «1.0 1.0 <1.0 £0.05 <€0.05 <¢0.05 <0.05 <0.05

2.0 <0.05

K{ <£1.0 <0.05

<1.0 <0.05
M
N £1.0 £0.05
0 <1.0 €0.05
P| <1.0 1.0 <1.0 <«&.0 | <o0.05 ¢0.05 <0.05 <0.05
Q 1.0 <1.0 1.1 4.0 £0.05 <0.05 <0.05 £0.05
R 1.1 {1.0 <«1.0 <£1.0 | <0.05 £0.05 <0.05 <0.05
S 2.0 <1.0 1.0 <1.0 <£0.05 {0.05 £0.05 £0.05
T| <1.0 <1.0 <1.0 <«1.0 £0.05 <0.05 <0.05 <0.05
u| <1.0 ¢1.0 <1.0 <1.0 | £0.05 ©<0.05 <0.05 ¢0.05

on



Station

WATER ANALYSES

hETALS

As ug/l Cd ug/1 Cr ug/l

Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48
A 2 4.4 <5 <5 £20 <20
B <2 4.2 <5 <5 £20 £20
c| <2 <5 23 -
D <2 45 {20
E 13 8.0 <5 45 250 39
F 2.0 9.0 <5 L5 160 560
G L2 L2 &2 L2 £L2 £5 9 <5 <5 <5 £20 <20 <20 <20 <20
H <2 2.4 <2 <2 {2 <5 7 <5 £5 <5 £20 £20 ‘420 <20 £20
I L2 4.2 <2 <2 2 <5 6 <5 <5 &5 £20 €20 €20 46 <20
1| < <5 ' <20
K <5 200
L 8 <5 420
M
N 2.8 £5 £20
0 8.2 <5 150
P <2 <2 {2 <2 <5 £5 <45 <5 £20 <20 £20 £20
Q &2 <2 {2 {2 7 <5 <5 <5 £20 420 €20 <20
R L2 <2 <2 L2 <5 <5 <5 {5 <20 <20 <20 €20
S €2 {2 <2 €2 <5 <5 <5 <5 <20 £20° 420 £20
T £2 <2 L2 <2 L5 <5 <5 £5 <20 <20 420 <20
U <2 <2 2 <2 <5 <5 £5 <5 <20 <20 {20 £20

1%
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WATER ANALYSES - METALS

As ug/l Cd ug/l Cr ug/l

Station Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48
A 2 4.4 <$5 <5 {20 £20
B 2 4.2 <5 <5 £20 €20
cl «2 <5 23 !
D <2 £5 €20
E 13 8. <5 £5 250 39
F 2. 9. <5 £5 160 560
G L2 42 {2 Q2 L2 £5 9 <5 £5 <5 £20 <20 <20 £20 <20
H <2 2.4 <2 <2 {2 <5 7 <5 <5 <5 £20 £20 _(20 <20 €20
I L2 4, L2 2 {2 <5 6 <5 <5 £5 £20 <20 L20 46 <20
Y <5 ' <20
K <5 200
L {5 <20
M
N .B £5 £20
0 8.2 <5 150
P {2 <2 {2 <2 <5 <5 45 <5 £20 <20 {20 £20
Q 42 <2 {2 L2 7 <5 <5 <5 £20 £20 <20 <20
R L2 <2 L2 L2 <5 <5 <5 <5 <20 <20 £20 {20
S <2 {2 <2 <2 {5 {5 <5 <5 €20 €207 420 £20
T L2 <2 {2 <2 <5 <5 <5 {5 <20 £20 <20 <20
U <2 <2 <2 <2 <5 <5 L5 <5 <20 <20 {20 {20

%
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WATER ANALYSES - METALS

Cu ug/1 Hg ug/1 Mn ug/1

Station| Base Trace Heavy H-24  H-48 Base Trace Heavy H-24  H-48 Base Trace Heavy H-24  H-48
A £10 £10 <1 L1 45 277
B 12«10 <1 <1 180 110
C 410 1.4 100 ‘
D 13 L1 110
E Q0 24 <1 L1 39 76
F 12 24 {1 4 71 85
G 18 18 £10 {10 {10 <1 <1 <1 £1 21 25 37 22 27 28
H 15 23 <410 <10 €0 <1 4 <1 <1 41 70 72 56 310 370
I £10 30 £10 <10 £10 <1 <1 {1 {1 L1 45 112 80 78 158
1| <o 4! ' 72
K £10 1 54
Ll <10 {1 240
M
N £20 4l <10
0 160 {1 110
|3 11 <10 <10 <10 <1 Q1 <1 <1 33 20 20 41
Q 11 <10 {10 <10 {1 <1 <1 <l 32 16 21 47
R 14 <10 £10 <10 {1 1 <1 <1 34 23 120 55
S 11 <10 <10 <10 <1 {1 4 <1 217 20 43 41
T 15 A0 <10 <10 41 L1 <1 <1 53 19 150 110
u 10 £10 <10 <10 <1 <1 1 {1 47 27 52 76

A%
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WATER ANALYSES - METALS

Ni ug/1 Pb ug/1 Zn ug/l
Station| Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48

A 0 60 70 <40 13 13
B 30 50 £40 <40 9 48
c| <20 <40 25 !

- D £20 60 44
E <20 40 {40 230 290 170
F 220 30 60 60 52 355
G 50 100 <20 <20 <20 {40 <40 £50 <50 (50 18 20 21 32 24
H 50 80 £20 £20 {20 <40 120 <50 65 60 15 19 49 80 55
I <20 80 <20 <20 £20 60 230 73 <50 <50 17 100 49 45 36
5| <20 <40 ' 19
K 120 <40 38
L] <20 £40 17
M
N <30 <40 3
0 <30 660 610
P {20 £20 50 £20 £40 <50 <50 <50 23 10 15 24
Q £20 <20 <20 {20 <40 £50 £50 <50 23 15 30 28
R 80 <20 <20 <20 <40 <50 <50 <50 13 12 30 18
S 70 <20 €20 420 K40 £50 <50 <50 30 12 13 19
T 80 <20 <20 <20 <40 <50 <50 £50 9 12 48 27
U 60 {20 £20 <20 50 <50 <50 <50 12 22 17 22

¢y
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SEDIMENT ANALYSES

CoD mg/kg T-PHOS. mg/kg | KJELDAHL AS N mg/kg

Station Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48

A

B .

¢l 2,500 740 170 Y

D |21,000 1,900 810

E

¢

G [19,100 11,000 | 1,300 140 340 380

it |81, 400 . 33,000 | 6,300 270 5,500 1,100

I|33,400 13,000 | 4,200 180 4,200 410

J 18,000 440 ' 210

Kk |12,000 1,500 490

L

M

N

0

p [16,000 9,400 | 2,000 150 610 370

q| 6,400 | 10,000 | 1,200 190 430 460

R{ 2,670 7,200 680 120 {100 390

s{ 3,930 15,000 660 180 180 690

t]4,720 3,800 | 1,000 50 240 120

ul 2,640 12,000 660 150 260 650

o



01L & GREASE mg/kg

)

SEDIMENT ANALYSES

ALDRIN ug/kg

CHLORDANE ug/kg

Station Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 11-48
R -
c| 420 <1.0 €20 <
p| 480 <1.0 <20
E
"
¢l 6,800 4,300 £1.0 1.0 €20 £20
H {10,000 1,500 1.0 \ <1.0 <20 <20
1| 1,200 1,200 1.0 £1.0 €20 40
Il 1,300 <1.0 £20
K 480 1.0 <20
L
M
N
0
p| 1,100 250 £1.0 <1.0 <20 6.8
Q 280 160 £1.0 <1.0 €20 £20
R 400 150 <1.0 <1.0 £20 {20
S 240 160 <1.0 £1,0 <20 £20
T 580 140 <1.0 <1.0 32 <20
U 330 370 <1.0 {1.0 <20 £20

134




CHLORINATED PHENOLS ug/kg

J

SEDIMENT ANALYSES

DIAZINON ug/kg

DIELDRIN ug/kg

Station Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48 Base Trace Heavy B-24 H-48
A
B
C| «2,000 <5 <3 ‘
D| <2,000 <5 <3
E
.
G| 42,000 <2,000 <5 <5 <3 <3
| <2,000 42,000 <5 <5 3 <3
I| <2,000 <2,000 45 <5 <3 <3
J| <2,000 <5 &3
k| <2,000 <5 <3
L
M
N
0
p| £2,000 £2,000 <5 <5 <3 <3
Q| <2,000 <2,000 <5 <5 <3 £3
R| €2,000 £2,000 45 <5 <3 £3
s{ €2,000 <£2,000 <5 <5 <3 <3
T| 42,000 £2,000 <5 <5 <3 3
Ul <£2,000 <2,000 <5 <5 <3 <3

9y
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SEDIMENT ANALYSES

2-4D ug/kg MALATHION ug/kg PCB's ug/kg

Station Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48
A
B
C <400 <10 <20 *
D] 4400 <10 {20
E
F
G| <400 <400 £10 £10 8,600 130
H| <400 £ 400 210 £10 €20 220
I] <400 <400 210 <10 <20 {20
3| 2400 10 ' £20 |
K| <400 <10 29
L
M
N
0
p| <400 <400 <10 <10 970 210
Q| <400 {400 10 {10 <20 <20
R| <4400 <400 <10 {10 <20 <20
5| <400 £400 <10 <10 <20 <20
T <400 4400 £10 210 <20 20
Ul <400 £400 10 <10 . <20 <20

Ly



Station

)

SEDIMENT ANALYSES

5
As mg/kg Cd mg/kg Cr mg/kg

Base Trace Heavy H-24 H-48 Base Trace Heavy  H-24 H-48 Base Trace He;vy H-24 H-48
A
B
¢l 0.75 <0.1 0.75 ‘
Dl 3.4 1.1 4.3
E
F
Gl <0,1 0.12 0.44 <0.1 €0.50 <0.5
H{ 2.7 0.98 0.62 1.1 5.0 8.9
Il 6.5 2.1 <£0.1 0.57 8.5 5.9
J1<0.1 0.18 <0.5
K| 1.9 <0.1 1.2
L
M
N
0
P| 1.8 2.4 .6 1.3 21 7.7
Q; 1.1 2.9 0.63 1.2 3.3 13
R| 0.69 0.22 <0.1 0.48 0.67 0.16
St 1.1 1.4 £0.1 1.2 0.9 3.8
T{ 0.99 0.66 <0.1 0.32 2.8 1.2
ul 0.85 0.40 0.1 0.42 1.3 0.63

BY



SEDIMENT ANALYSES

Cu mg/kg Hg mg/kg Mn mg/kg

Station Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48 Base Trace Heavy H-~24 H-48
A
B
C 1.3 €0.05 31 *
D 6.5 0.06 150
E
F
G|l <0.50 <£0.5 0.18 £0.05 37 6.9
H 11 11 £0.05 <0.05 93 290
1 A 6.2 £0.05 <0.05 130 160
J 0.83 £0.05 5.3
K .6 £0.05 120
L
M
N
0
P 11 7.2 0.05 0.06 85 100
Q 3.4 6.5 £0.05 0.05 57 160
R 2.4 0.83 | <£0.05 40,05 25 90
S 1.3 4.2 <0.05 £0.05 30 130
T 1.7 3.2 <0.05 £0.05 38 25
u 1.1 0.79 | <0.05 £0.05 33 110

6%
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SEDIMENT ANALYSES

Ni mg/kg Pb mg/kg Zn mg/kg

Station| Base Trace Heavy  H-24 H-48 Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 H-48
A
B
C 1.1 2.9 7.5 M
D 6.5 8.4 58
E
F
G 1.3 €0.5 16 2.8 24 0.28
H 1.1 9.0 77 100 63 100
I 5.1 5.4 27 41 41 47
J 0.66 3.7 2.0
K 3.4 5.6 12
L
M
N
0
P 4.0 3.3 160 39 160 120
Q 2,2 10 13 22 67 100
R 0.6 4.2 55 7.5 12 32
5 1.3 0.65 B.6 15 15 57
T{ 1.0 2.4 91 14 17 17
u 0.67 1.3 13 9.1 11 26

0s
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Conclusions

Hydrological and physical data of runoff conditions, other than oxygen, were within
generally accepted values reported as environmental fluctuations of Corpus Christi Bay
System. Oxygen levels were depressed below normal after heavy rainfall, but rapidly
returned normal baseline conditions. Intestinal organisms increased above acceptable
levels during rain events. No salmonella were presént and fecal streptococci indicated
animal contamination. Bacteria levels rapidly decreased with time in the transects
indicating absorption by natural processes in the bay water. PCB was found in trace
amounts in the water at base conditions and were relatively high in sediments in the
downtown boat basin. 0il and grease were belaow acceptable levels and Phenaolics had one
significant level at station E. Nutrients were increased during rain events, but were
rapidly reduced to base conditions. No evidence of long lasting oxygen depletion due to
nutrients was evident. Short term oxygen depletion rapidly returned to base conditions.
Commonly used pest-icides were detected in base and trace rainfall primarily in agricul-
tural runoff. All values were below suggested criteria, In a few samples, some heavy
metals were above EP A and USGS suggested criteria; Nickel and Copper. Sediment values
were all below criteria,

In general, concentrations of some pollutants reached significant levels immediately
after rain events, but were rapidly reduced to background concentrations. Occasional
pollutants 1_‘eached significant levels and further studies are suggested to relate pollutant
concentrations to natural watershed background levels or degradative processes.

Suggested Future Studies:

Coliforms and fecal streptococci counts were above acceptible levels at
transects G, H and 1 after rain events. Although the numbers decreased to
background with time, the effluent site was high for 48 hours. This indi-

cates potential hvgiene effects for bacteria and viruses. Continuing studies



on the environmental effects of bacteriza and viruses of health significance
should be made along with attempgs to differentiate between human and animal
coliforms and streptococci.

The levels of PCB in the sediments at stations G and P suggest furtber
studies to determine the specific compounds, their origin, and in situ
degradation rates.

The phenol concentration of 170 ppm at station E needs further study
to determine any significance to the aquatic system,

Malithion levels in water at station E and Chlordane in the sediment at
station T were above EPA criteria. Studies to determine degradation of such
pesticides would be of value in interpreting existing data.

Several heavy metals were above suggested criteria. Further studies
on thé -distribution and origin and significance of Chromium (F), Lead (0),
Copper (E, F, 0) and Nickel (F) where water or sediments reached levels above

criteria. This new information can be compared to existing data.
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1.0 INTRODUCTION

As a part of the Regional Stormwater Master Plan, the Dry Weather Sampling Plan
has been developed to guide field and management personnel in the collection and
analysis of dry weather field samples which will characterize the quality of any existing
illicit discharges or illegal dumping to the storm sewer system. This will be a key
element in the management and maintenance of the City stormwater sewer system in

a manner which will eliminate non-stormwater discharges to the storm sewer system.

Stormwater is defined by the Environmental Protection Agency (EPA) to be stormwater

runoff, surface runoff, and drainage.

Llicit discharge is defined by the EPA to be any discharge not composed entirely of
stormwater except discharges pursuant to an National Pollutant Discharge Elimination
System (NPDES) permit. Examples of illicit discharges would include chlorinated
swimming pool drainage, fire hydrant flushing, landscape irrigation, foundation drains,
air conditioning condensation drainage, roof drains, individual car washing, and infiltra-
tion of ground water. Water from industrial processing such as industrial brine or
sewage is also defined by EPA as non-stormwater discharge.

The following plan for dry weather sampling will guide field and management person-
nel in collection and analysis of field samples. Task 21.C.(3) presents a control plan
describing methods of detecting and locating illicit connections to the storm sewer

system.
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2.0 DRY WEATHER SAMPLING PLAN REQUIREMENTS

The Dry Weather Sampling Plan will follow federal NPDES regulatory guidelines as
listed in 40 CFR 122.26. The EPA defines two alternatives for sampling site selection.
The first alternative allows all major outfalls to be sampled or "screened". A major
outfall is defined by EPA as a municipal separate storm sewer outfall that discharges
from a single pipe with an inside diameter of 36 inches or more or its equivalent
(discharge from a single conveyance other than circular pipe which is associated with
a drainage area of 50 acres or more), or for municipal separate storm sewers that
receive stormwater from lands zoned for industrial activity, an outfall that discharges
from a single pipe with an inside diameter of 12 inches or more, or its equivalent
(discharge from other than a circular pipe associated with a drainage area of two acres

or more).

The second alternative requires that a one-fourth mile grid be placed over the munici-
pal storm sewer system map, creating one-fourth mile square cells. The grid is to be
oriented with grid lines running north to south and east to west. According to NPDES
suggested guidelines, cells which contain segments of the stormwater system are chosen
for field screening based on land use, age of structures in the area, hydrological
conditions, population density, and traffic density. Sites found to exhibit flow are then
sampled using EPA sampling procedures. In the City of Corpus Christi, the EPA is
requiring that a maximum of 250 sites be chosen for screening. This is due to the fact
that Corpus Christi is classified as a medium municipality, which is defined by EPA
as a city with a population between 100,000 and 250,000. The 1980 census indicated
that the City’s population was 231,999. The current 1990 census count for Corpus
Christi is 257,453, but the number is still subject to revision until all information is

received and resolved, which is expected by mid-July 1991.

For the purpose of screening point location in Corpus Christi, cells are labeled using
a numerical/alphabetical scale for east/west orientation, and a numerical scale for

north/south orientation. For example: Figure 2-1 shows the proposed system for cell
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identification of a typical area. In this case, cell 4L/101 contains an outfall known as
OC06.00R. This outfall is located on Oso Creek (OC), six miles (06.00) from the
Oso Creek reference point, on the right hand side (R) when facing upstream. In this

manner, cells are identified which contain screening points.
21 DRY WEATHER SAMPLING STRATEGY

The City of Corpus Christi currently plans to field screen all major outfalls. By
screening all major outfalls which discharge into significant receiving waters, as well as
supplemental sites chosen from the EPA recommended grid system, if necessary, a
more representative analysis for illicit connections can be performed. This may best
be accomplished by using a two-phase approach to meet EPA requirements for dry
weather field screening,

The first phase of this approach will be performed in Task 2.1.A (Mapping Data
Collection). The field survey crews currently performing mapping data coliection will
locate and map all major outfalls, as well as record presence of flow. This activity will
serve two tasks at once. First, it will locate and map outfalls for the Mapping Data

Collection Plan. Secondly, it will screen outfalls for dry weather flow.

In the second phase, sampling crews will return to all outfalls which were screened and
found to be flowing during mapping data collection and perform sampling activities
(Task 2.1.D) per EPA standards, which are discussed in Section 2.2 and 2.3. Existing
sites which exhibit flow will be located on base maps, which will be used for guidance
by the sampling crews (Figure 2-1).

If the total number of screening points found by the mapping data collection crew is

less than 250, supplemental sites may be selected. Supplemental sites will be chosen

from cells in the storm sewer grid map using the following priority:

2-3
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Priority for Supplemental Screening Site Selection:

Upstream From Submerged Outfall

Upstream From Flowing Outfall

Industrial Areas, including transportation facilities
Institutional, especially medical facilities
Commercial

Residential

A A ol o S

Open Space

This priority is based on activities and land usages which have a greater potential for
illicit connection or discharge into the City storm sewer system. The "upstream from
submerged outfall" priority will enable crews to screen submerged outfalls for flow,
since flow was unable to be detected at the outfall during mapping data collection.

The potential for nonpoint source pollutant generation is also considered.

This methodology will facilitate the future location of points of illicit discharge or
illegal dumping to the storm sewer. For example: Cell 4Q/108 contains outfall
OCO03.30R, which exhibited flow during mapping data collection (Figure 2-2). If
additional screening sites were determined to be necessary, they would be chosen
upstream of the outfall at critical points such as intersecting drainageways which
contribute to the main drainageway. For example: Cell 4S/106 contains a segment of
an open ditch which enters the main ditch. This cell would be chosen for screening.
Another site such as Cell 4T/104 could be chosen to give a comparison of samples
taken above and below the area which contributes runoff to these drainageways. In
Task 2.1.C.3, this selection methodology should prove useful for tracing sources of illicit

connection to the City storm sewer system.

22 DRY WEATHER SAMPLING AND TESTING PROCEDURE

The procedure for dry weather sampling of major outfalls exhibiting flow will be
performed according to procedures required by the Environmental Protection Agency.
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The following steps will be taken during dry weather sampling with results recorded on
a Dry Weather Sampling Data Sheet (Figure 2-3):

1. Record date and time of arrival.

2. Identify site using the LD. stake placed by the mapping data collection survey
crew. Note that the stake was located by circling (YES) in stake found block on
data sheet. If the stake is not found, note by circling (NO) in stake found block

and record the following in the comments section of Dry Weather Sampling Data

Sheet:
a. I.D. numbers of sites before and after unidentified site.
b. Size of structure (e.g., pipe diameter, channel width).
C. Type of construction material and any identifying characteristics.
3. Inspect for flow.
a. If flow is present, record on data sheet and obtain a grab sample. The

grab sample will be taken from within the body of the flow, not from a
ponded area, to avoid possible dilution.

1. Note if sample is first or second sample (detailed in Section 2.5).

ii. Visually inspect the sample for the following parameters:
a) color; b) odor; c) turbidity; d) oil sheemn;
e) algae; f) surface scum

iii, =~ Using the testing system selected by the City, with EPA approval,
follow the procedures per test system instructions to determine
presence and concentration of the following: a) total copper;

b) total phenol; c¢) total chlorine; d) pH; e) detergents.
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DRY WEATHER SAMPLING DATA SHEET
Task 2.LB(2)(c)

FILL IN BLANKS/CIRCLE APPROPRIATE ITEMS
PROVIDE DESCRIPTION OF ITEMS CIRCLED AS APPLICABLE

INVESTIGATOR:
DATE: TIME:
SITE I.D. # FLOW: YES NO

VISUAL CHECK RESULTS

STAKE FOUND: YES NO SEMPLE: 1 2
COLCR: YES NO ODCR: YES NO
TURBIDITY: YES NO SCuM: YES NO
OIL SHEEN: YES NO AIGAE: YES NO
TEST KIT RESULTS
TOTAL COPPER: {pom) TOTAL CHLORINE: (pom)
TOTAL PHENOL: (Do) PH:
AMMONTA: (P DETERGENTS : {(pom)
FLOW DEPTH: _ VELOCITY:
OUTFALL DIMENSIONS: (FT)/ (SEC.) = (FT./SEC)
METHOD: 1) FLOW STICK 2) STAKE TO STAKE
COMMENTS :

2-7 FIGURE 2-3
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Determine the velocity of flow using the method best suited for the
magnitude of flow. For small, slow-moving flows such as conduits
or streams which can be easily stradled, the flow stick method is
recommended. For large, fast-moving flows, the stake-to-stake

method is recommended.

The flow stick method uses a four-foot pole with a nail driven in
the end of the pole. A small center-drilled cork is placed over the
nail. A three-foot string attaches the cork to the nail. Velocity of
flow is determined by inserting the stick into the mouth of an
outfall, or upstream in case of small stream. The cork is allowed
to slip off of the nail and float downstream. A stop watch will be
used to record time required for the cork to float downstream and
pull the string taut. This will indicate velocity in 3 feet/N seconds.
For example: If two seconds were required for the string to
become taut, the velocity would be 3 ft./2 sec. = 1.5 ft./sec.

The stake-to-stake test uses two stakes which are placed 20 feet
apart along the bank of large flows. A floating object such as a
"Cheetos" cheese ball is tossed into the water upstream of the first
stake. When the float reaches the first stake, the stop watch is
started. As the float reaches the second stake, the stop watch is
stopped at that point. This will indicate velocity in 20 ft./N
seconds. For example: if 5 seconds were recorded for the float to
travel from stake-to-stake, the velocity would be 20 ft./5 seconds,

or 4 feet/second.

The float used in either the flow stick method or stake-to-stake
method should be placed in the center of the surface of the flow
being measured. Results of the velocity test and the method used

should be recorded on a data sheet for calculation of flow rate.

2-8
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v.  Photograph outfall and flow

4. If flow is not present, record on data sheet and continue to next site.

23 DRY WEATHER SAMPLING AND TESTING PROCEDURE FOR
SUPPLEMENTAL SITES

If supplemental sites are required to be utilized, their screening and sampling (if flow
is found) will require additional steps. The steps needed to screen a supplemental site
will consist of a combination of procedures used in the mapping data collection and
dry weather sampling procedures. This is necessary due to the fact that the supple-
menta! sites will be sites selected from the City stormwater sewer system grid. These
sites will not have been inspected at this point so they will have to be located, tagged
with an LD.stake, checked for flow, and sampled if flow is present.

Sampling Crews will be provided with a grid map which will have selected supplemen-
tal sites marked (Figure 2-2). The crews will then locate the cell in the field and
perform the following steps while recording results on a Mapping Data/Dry Weather

Sampling Data Sheet for Supplemental Sites (Figure 2-4).

1.  Locate a point of access to the segment of the City storm sewer system contained

in the cell area.
2. Identify the access point with an LD. stake which has the cell number affixed.
3.  Note time and date.

4. Measure conduit or channel dimensions, noting if pipe, box culvert or open

channel.

5. Note construction material, (e.g., earth, metal, concrete).
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MAPPING DATA/DRY WEATHER SAMPLING DATA SHEET FOR SUPPLEMENTAL SITE
FILL IN BLANKS/CIRCIE APPROPRIATE ITEMS
PROVIDE DESCRIPTION OF ITEMS CIRCLED AS APPLICABIE
INVESTIGATOR:
DATE: TIME:
SITE I.D. # DEBRIS: YES NO
SITE MATERIAL: CONCRETE METAL EARTH OTHER
SITE STRUCTURAL CONDITION: GOQOD FAIR POOR
SITE SILTATION DEPTH: NONE 1/4 FULL 1/2 FULL 3/4 FULL PLUGGED
CONDUIT OR CHANNEL DIMENSIONS:
WEED GROWTH: YES NO FLOW: YES NO
QOLOR: YES NO ODOR: YES NO
TURBIDITY: YES NO SCUM: YES NO
OIL SHEEN: YES NO AIGAE: YES NO
LAND USE: UNDEV. AGRT. IND. RES. oMM,
F1LOW DEPTH: VELOCITY:
(FT)/. (SEC.) = (FT/SEC)
METHOD: 1) FLOW STICK 2) STAKE TO STAKE
TOTAI, COPPER: {ppm) TOTAL CHLORINE: {pom)
TOTAL PHENOL: (pom) PH:
AMMONTA: (P DETERGENTS : {pom)
COMMENTS :
2-10 FIGURE 2-4
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10.

11.

12.

Task 2.LB(2)(c)

Note structural condition of site.

Note siltation depth in conduit or channel.

Record presence of: a) debris; b) weed growth.

Inspect for flow.

a. If flow is present, record on data sheet and obtain a grab sample. The

grab sample will be taken from within the body of the flow, not from a

ponded area. This will avoid possible dilution.

it.

iil.

iv.

Visually inspect the sample for the following parameters:
a) color; b) odor; c) turbidity; d) oil sheen; ¢) algae;

f) surface scum

Using the testing system selected by the City of Corpus Christi with
E.P.A. approval, follow the procedures per test system instructions
to determine presence and concentration of the following: a) total
copper; b) total phenol; c) total chlorine; d) pH; e) detergents.

Determine the velocity of flow using the method best suited for the

magnitude of flow (as discussed in Section 2.2.3.iv).

Photograph outfall and flow

Note ease of accessibility of the site in comments section of Data Sheet for

future access.

Photograph site.

If flow is not present, record on data sheet and continue to next site.
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24 SPECIAL CONDITIONS

In some cases, supplemental sites will be within sections of the city storm sewer system
which may be accessible only by manholes. This will require planning with the City to
enable city personnel to open manholes so that the sampling crew can obtain grab
samples of flows within buried conduits. Methods for remotely obtaining samples
without entering manholes will be developed to avoid having to send sampling crews
into manholes. In some cases, cooperation will have to be planned with city personnel
as well as police or traffic personnel. This will be necessary in cases where the only
site for access to the storm sewer lies within a street. Special conditions which require
unusual planning will be handled as they arise in a manner which will meet sampling
requirements as well as ensure the safety of the sampling crew.

25 SAMPLING TIME CONSTRAINTS

One requirement of the EPA is that all sites exhibiting flow will be sampled twice with

no less than four hours between samplings and no more than 24 hours between

samplings. The following process should allow the time constraint to be met:

1.  Establish list of sampling sites to be accessed for the day.

2.  Perform initial sampling until approximately 12:00 noon.

3. A rest period for lunch may be taken if so desired by the crew.

4. Return to the first flowing sampling site which was sampled at the start of the
day and resample flowing sites in the same order as initial sampling. It is not

required to return to sampling sites if no flow was present.

This sampling procedure should allow crews to meet time constraints.
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3.0 SAMPLE TESTING OPTIONS

There are three options for testing water samples which are available at this time.

These options are as follows:

1.  Use of a prefabricated kit which contains testing procedures for all parameters

which EPA has required to be identified in dry weather flow samples.

2. Use a combination of kits which have the capability of analyzing samples for the
presence and concentration of all parameters as required by EPA.

3. Use of local laboratories to perform sampling for presence and concentration of
all parameters as required by EPA.

It is estimated that there will be a minimum of 100 sampling sets to be performed.
This estimation is based on the fact that a maximum of 250 sites will be screened and
approximately 209% of outfalls have been observed to have flow during mapping data
collection. Thus, 20% (250) = 50 flowing sites which will be sampled twice; therefore,
100 (minimum) sample sets. Additional outfalls may be discovered flowing which will
require sampling sets. Also, the City will probably be utilizing the kits in follow-up to
this specific task. Therefore, the following analysis is based upon 200 sample sets
which is the maximum to be expected. A sampling set is defined as one set of tests
for all five EPA required parameters for field screening. Testing options will be
evaluated using the following:

1.  Economics - Cost/Sample Set Based On: Total Cost of Option

(Kit, Materials)
200

Availability

Dependability and Accuracy

Ease of Use

Compatability with EPA Regulations

SR wN
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3.1 PREFABRICATED TEST KIT OPTION

Two companies have been located at the time of this report, which produce a kit
specifically designed for NPDES permitting: 1) the Lamotte Company and 2) the
Chemetrics Company.

The Lamotte Storm Pollution Detection Kit (#7443) was specifically designed and
manufactured to meet EPA requirements for field test procedures outlined in the
November 16, 1990 Federal Register. The Lamotte Storm Drain Kit was designed to
test for the five field screening parameters: 1) total phenol; 2) total copper; 3) total
chlorine; 4) pH; 5) detergents.

The Lamotte Storm Drain Pollution Detection Kit (#7443) sells for $385.00 and will
perform 50 samples before reagents must be replaced. Reagent refills are available for
$92.50, and will provide enough reagent for 50 tests. The cost per sample set of the
Lamotte Storm Drain Pollution Detection Kit is $3.31.

This sampling system uses liquid and powdered reagents which are added to samples
per kit instructions. One difficulty with this type of system will occur during very
windy conditions, Droplets or powders may be blown away while being added to
samples, and cause inaccurate results. Due to the predominantly windy conditions in
Corpus Christi, this could become a problem. After reagents are added for a particu-
lar test, a color change will occur if the parameter being tested for is present. This
color is then compared to a chart which indicates concentration by color. The only
parameter not based on color comparison is pH. The pH is determined using a digital
pH meter. The Lamotte Storm Drain Pollution Detection Kit requires simple proced-

ures and is readily available.

Another available test kit is manufactured by Chemetrics. The Chemetrics kit was also
designed to meet EPA requirements for field-testing the five referenced parameters.
The cost of the Chemetrics Stormwater Kit is $250.00. Thirty sample sets may be
performed before the kit’s regeants will be exhausted. Regeant refills cost $117.00 and
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will prepare the kit for an additional 30 sets of tests. The cost per sample set of this
kit is $4.76.

The Chemetrics kit operates by an ampoule system primarily. Glass ampoules contain-
ing premixed reagents for the parameter being tested for are inverted into a container
of the water sample. The ampoule tip is snapped off while under the water sample
surface so that the vacuum within the ampoule can draw the specific volume of the
water sample needed into the ampoule. If the parameter being tested for is present
in the water sample, a color change will occur due to the reaction of reagents and the

sample which was drawn into the ampoule.

A reading is made using factory-prepared ampoules for color comparison. The test
ampoule is compared to a range of colors until a match is made. The concentration
can then be read from the chart which holds the color comparison ampoules. The
parameters which do not use the ampoule process are pH and detergents. The pH is
read using a digital pH indicator. Detergents are tested for by adding three liquid
reagents. After the reagents are added, if detergents are present, a color change will
occur. A reading is obtained by comparing sample/reagent color to a color comparison
chart.

The Chemetrics Kit appears to be easy to use and has a higher potential for accurate
results. This is due to the fact that for all tests other than detergents, reagents are
premixed in ampoules which draw the exact amount of sample required. The deter-
gents test uses three simple additions of liquid reagents to a measured volume of

sample.
One problem which could occur would be the drawing of air into the ampoule, should

it not be submerged properly. Another possibility would be stoppage of the ampoule
tip by trash in the event that a water sample is very dirty.
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3.2 COMBINATION OF INDIVIDUAL KITS OPTION

Another available option for field sampling is selecting individual parameter test kits
capable of performing all the required tests. Hach, Lamotte, and Chemetrics are all
manufacturers of test kits which will be used as resources of individual parameter test
kits, their prices and specifications. The parameters for which test kits need to be
selected are: 1) total copper; 2) total chlorine; 3) total phenol; 4) detergents;

5) pH.

Hach manufacturers a test kit called the DR/1A colorimeter, which is a single beam,
filter photometer. The DR/1A uses one-inch sample cells to hold a water sample
mixed with a reagent for photometric color analysis. The meter of the DR/1A uses
an interchangeable scale to indicate concentrations. Each parameter has its own scale

which is placed under the indicating meter pointing needle, as that parameter is tested.

The sample cell, which looks like a small glass tube, is filled with a specified volume
of water sample. A reagent pillow, which is a small pouch of dry reagent, is added to
the sample. The reagent will then cause a color change to occur if the parameter
being tested for is present. The sample cell is placed into a socket in the DR/1A and
the indicator scale of the parameter being tested for, is placed under the indicating
meter. The proper wave length is dialed in (as stated on indicator meter scale) and

a concentration is obtained for the parameter.

The DR/1A photometer is EPA approved for total phenol, total copper, and total
chlorine testing. The remaining parameters to be tested for are: 1) detergents, and
2) pH.

-Detergents can be sampled for with the Hach Detergent Test Kit (#1432-03). This kit
uses a reagent which is added to a specific volume of water sample. A color change
occurs, and a reading is taken by comparing the samples color to a color chart. The
color that best matches the color of the sample is chosen and the corresponding

reading is the concentration of detergents in the sample.
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Values for pH can be obtained using the Lamotte #1707/DHA-2 digital pH indicator.
This device is immersed per instructions to obtain a pH level, as indicated by the

digital read-out on the instrument.

This example is one of many options which can be put together using individual
parameter kits of the different manufacturers. The cost per sample set of this particu-
lar example is $8.26. This option appears easy to use because of the pre-measured
regeant "pillows". The only problem which would be associated with it is the possibility
of delay due to pieces of equipment and regeants being ordered from different places.
This option will also require more separate pieces of equipment to be carried around
in the field. The pieces of equipment in this option are readily available for use at
this time.

33 LABORATORY OPTION

Another option which can be used for the purpose of dry weather sample analysis is
local water testing laboratories. The procedure for using this alternative would be to
collect samples from flowing field sites using approved collection procedures and
containers. Basic preservation methods would need to be used to stop sample deter-
ioration. The difficulty due to the special glassware required, the preservation require-
ments of samples, and the cost of laboratory work make this option much less feasible
than field sampling. Estimates of charges for testing of water samples for EPA
required parameters ranged from $70.00-$90.00 for each sample set. This price quote
included prices of testing for all EPA required parameters.

Turn-around on sample analysis ranges from two weeks to six weeks, depending on the

amount of work being done by the lab at this time. This option is available at the
present time and meets all EPA requirements.
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3.4 SAMPLE TESTING RECOMMENDATIONS

A comparison of options indicating the tests a kit will perform, cost per sample set,
testing methods, and manual field mixing of reagents in samples is shown in Table 3-
1. The options previously discussed will all perform the task of analyzing water
samples. However, it is evident that some options are more economical, others are
easier to use, and still others are more accurate. The most accurate results would be
received from the laboratory option. However, the difficulties associated with collec-
tion of samples in the field, while using approved glassware and proper sample preses-
vation techniques, make this option time consuming and cost-prohibitive. Also, testing
results for field screening purposes do not require the level of accuracy provided by an
in-laboratory analysis.

The option of creating a combination kit with kits designed for individual parameter
testing would prove an acceptable option. However, the difficulty associated with
communication with more than one manufacturer, replenishing reagents for each
specific kit, different operation procedures of manufacturers and bulk of several
different kits make the combination kit option less acceptable than the compact
prefabricated kit.

By far, the option appearing to meet the Dry Weather Sampling Plan requirements
with the least difficulty, most economical expense, and highest level of organization and
prethought, is the prefabricated test kits. Procedures for operation and kit specifica-
tions for both the Lamotte and Chemetrics storm drain tests kits are discussed in
Section 4.0, Test Kit Selection.
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TABLE 1

OPTION COMPARISONS

Tests Performed PREFAB TEST KITS LABORATORY COMBINATION KITS
By System: Lamotite Chemetrics Local/Private Lamotte, Chemetrics, Hach
1) Total Phenol YES YES YES YES
2) Total Coppet YES YES YES YES
3) Total Chlorine YES YES YES YES
4) Ph YES YES YES YES
5) Detergents YES YES YES YES
Cost/Sample Set $3.31 $4.76 $70.00 - $90.00 $8.26

Method Used For

Colorimetry

1) Total Phenol Chart Comparison Premix Ampoule Comparison - Colorimeter

2) Total Copper Chart Comparison Premix Ampoule Comparison - Colorimeter

3) Total Chlorine Chart Comparison Premix Ampoule Comparison - Colorimeter

4) Ph Digital pH Indicator pH Pocket Pen - Digital pH Indicator
5) Detergents Chart Comparison Premix Ampoule Comparison - Colorimeter

Parameters Requiring Manual
Measurement or Mixing Of

Reagent and Sample

1) Total Phenol YES (Liquid/Powder) NO NO YES (Reagent Pillow)
2) Total Copper YES (Liquid/Powder) NO NO YES (Reagent Pillow)
3) Total Chlorine YES (Liquid/Powder) NO NO YES (Reagent Pillow)
4) Ph NO NO NO NO

5) Detergents YES (Liquid/Powder) NO NO YES (Reagent Pillow)
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4.0 TEST KIT SELECTION

41 LAMOTTE SPECIFICATIONS

The tests performed using the Lamotte Test Kit and their ranges are as follows:

1) pH: Range: 0- 14 pH
Semsitivity: + .2 pH

2) Total Phenols:
Range: 0.1 ppm - 1.0 ppm

Sensitivity:  From 0.1 to 0.6 ppm sensitivity is 0.1 ppm
From 0.6 to 1.0 ppm sensitivity is 0.2 ppm

3) Total Copper:
Range: 0.05 to 0.50 ppm

Sensitivity:  0.05 ppm

4) Total Chlorine:
Range: 0.1 ppm - 1.0 ppm

Sensitivity:  From 0.1 ppm to 0.6 ppm sensitivity is 0.1 ppm
From 0.6 ppm to 1.0 ppm sensitivity is 0.2 ppm

S)  Detergents:
Range: 0.1 to 2.0 ppm

Sensitivity: 0.1 ppm

42 LAMOTTE SAMPLING PROCEDURES

A simplified description of the Lamotte Storm Drain Test Kit Procedure for each
parameter is described in the following: (Detailed instructions accompany each kit

purchased.)
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pH: The Lamotte Digital pH Meter is immersed into a beaker filled with the
sample being tested. The meter will then give a pH reading as indicated by a

digital read-out.

Total Copper: A reagent is added to a test tube containing the water sample,
The tube is then placed in an axial reader. The axial reader compares the color
of the sample and reagent to a color chart which indicates concentration in parts
per million (ppm).

Total Phenols: Reagents are added to a test tube containing the sample being
tested. A color change will occur if phenols are present. the sample is then
placed in an optic comparitor which compares the color of the sample and

reagents to obtain a reading in ppm.

Total Chlorine: A reagent is added to a test tube containing a sample of the

water being tested. The test tube is then placed in an optic comparitor to

compare the color of the sample to a chart and obtain a reading in ppm.

Detergents: A special titration flask is filled with the sample being tested and
reagents are added until color change occurs. The number of drops of reagent

added indicates concentration in ppm. Each drop indicates 0.1 ppm.

Appendix A contains a photo of the Lamotte Kit and additional information.

43 CHEMETRICS SPECIFICATIONS

The tests performed using the Chemetrics test kit and their ranges are as follows:

1)

pH:
Range: 0 - 14 pH
Sensitivity: + .2 pH
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2) Total Phenols:
Range: 0 - 1.0 and 1.0 - 12.0 ppm
Sensitivity:  From 0 to 0.6 ppm sensitivity is 0.1 ppm
From 0.6 to 1.0 ppm sensitivity is 0.2 ppm
From 1.0 to 12.0 ppm sensitivity is 0.5 ppm

3) Total Copper:
Range: 0-10and 1 - 10.0 ppm

Sensitivity: From 0 to 1.0 ppm sensitivity is 0.1 ppm
From 0.6 to 1.0 ppm sensitivity is 0.2 ppm
From 1.0 to 10.0 ppm sensitivity is 0.5 ppm

4)  Total Chlorine:
Range: 0-10and 1 - 50 ppm
Sensitivity: From 0 to 1.0 ppm sensitivity is 0.1 ppm
From 0.6 to 1.0 ppm sensitivity is 0.2 ppm
From 1.0 to 5.0 ppm sensitivity is 0.5 ppm

5) Detergents:
Range: 0.25 - 5.0 ppm

Sensitivity: (5 increments of concentration are used which are: 0.25, 0.5,
1.0, 2.0, 5.0 ppm

44 CHEMETRICS SAMPLING PROCEDURES

A simplified description of the Chemetrics Stormwater Discharge Test Kit Procedure
for each parameter is described in the following: Detailed instructions accompany each

kit purchased.

1. pH: The Chemetrics pH pocket pen is immersed into a beaker filled with the
water to be tested. The pocket pen will indicate pH level with a digital read-

out.
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2. Total Copper: A copper ampoule is submerged into the water sample. The

ampoule tip is then snapped off, allowing a portion of the sample to be drawn
into the ampoule. The ampoule is mixed by inverting several times. The

ampoule is then compared to a color chart and a reading is taken.

3. Total Phenols: Same as above.

4. Total Chlorine: Same as above.

5.  Detergents: Five mL of sample are placed in a square sample cell. Ten drops
of TA-1 reagent, four drops of TA-2 reagent, and two mL of TA-4 reagent are
added. The cell is capped, shaken, and then allowed to sit for two minutes.
The sample/reagents will settle into two layers. The top layer is drawn off using
a syringe. Five mL of distilled water and four drops of TA-3 reagent are added
to the lower layer of sample/reagent which remains. The mixture is shaken and
allowed to sit for two minutes. The color of the sample/reagent mixture is then

compared to a color chart to obtain a reading.
Appendix B contains a photo of the Chemetrics Kit and additional information.
45 TEST KIT SELECTION

At the present time, two kits (Lamotte Storm Drain Kit and Chemetrics Stormwater
Discharge Kit) are available for use. It is recommended that the Chemetrics Kit be
utilized for dry weather sampling. The basis for selection of the Chemetrics Kit over
the Lamotte Kit is its ease of use and potential for accurate results. The Chemetrics
Kit uses vacuum-sealed, premeasured reagent ampolues which, when submerged and
unsealed, draw the exact volume of water sample into the ampoule, mixing it with the
reagent. This will prove much easier than addition of liquid or powdered reagents by
hand in windy field conditions as required by the Lamotte Test Kit.
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The greater range of the Chemetrics Kit is another important factor. A comparison of

ranges for Lamotte and Chemetrics kits is shown in Table 2.

TABLE 2

RANGE COMPARISON

RANGE
TEST LAMOTTE CHEMETRICS
Phenols 01- 10 0- 120
Copper 0.05 - 0.50 0 - 10.0
Chlorine 0.1- 1.0 0-50
Detergents 01- 290 025 -50

The costs of the Lamotte and Chemetrics kits are both acceptable as well. The
Chemetrics Kit is slightly more expensive, but the ease of use as well as built-in
accuracy will make it worth the additional expense.

Due to the fact that final selection of a kit with EPA approval will be made by the
City of Corpus Christi at the start of dry weather sampling, both kits will need to be
considered as options. Familiarity with kit procedures and ranges will prove useful for
later application in the field.
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5.0 DRY WEATHER SAMPLING SCHEDULE

A two-person crew should be able to locate and sample 6-10 sites each day (including
travel and mobilization time). One day per week will be spent in the office finalizing
data forms, cataloging photographs, and entering data into the computerized database.
At this rate, it is expected to take 6-7 weeks to complete the dry weather sampling
task.

Major outfall sites will be sampled using the following schedule:

Scheduled Sampling Area Tentative Schedule
1) Corpus Christi Bay Area Week 1
2) Oso Bay Area Week 1
3) Oso Creek Area Week 1
4) West Oso Creek Area Week 2
5) Nueces River Area Week 2
6) Inner Harbor Area Week 2
7) Upper Laguna Madre Area Week 2

Supplemental screening sites will be screened (and sampled if flowing) using the

following schedule:

Screening/Sampling Area Tentative Schedule
1) Corpus Christi Bay Area Week 3
2) Oso Bay Area Week 3
3) Oso Creek Area Week 4
4) West Oso Creek Area Week 5
5) Nueces River Area Week 6
6) Inner Harbor Area Week 6
7) Upper Laguna Madre Area Week 7
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Crews should meet briefly each morning to prepare a work plan for the day. This will
allow the crews to minimize travel time, avoid duplication of effort, and provide
information on their approximate location, should the need to contact them arise.
Access to sites may best be achieved by City drainage rights-of-way and easements,
through private property, and sometimes by boat.

In some cases, coordination of arrangements for access will need to be made by the
City. The City will establish a contact person to handle the necessary arrangements.
At the time of field training, required lead time for obtaining access will be discussed.
The weekly preplanning of areas to be surveyed will allow time to make these arrange-
ments and keep crews fully employed.

The time spent in the office will be utilized to meet with the City and its consultants
to discuss problems and to pass on collected data so that the analysis of this data can
begin. Field data sheets will be given to the City at this time. Crews should also
preplan activities for the future week and make the necessary arrangements for

accessing the sites.

Required equipment to be utilized in dry weather sampling is as follows:

Base Maps Flashlights

Clipboard, Pencil, Pen Data Forms

Two-Way Radio Camera

Rubber Gloves Stormwater Test System
4 - Glass Sample Bottles Backpack or Beltpack
Stakes "Cheetos" Cheese Balls
Rinse Water Collection Container Wash Basin

Distilled Water for Rinsing Sampling Equipment
Safety Equipment (First Aid\Snake Bit Kit)
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6.0 DRY WEATHER SAMPLING CREW SAFETY PLAN

Field investigations conducted at remote locations require that sampling personnel be
acquainted with and follow a safety plan. Crews should be formed of two persons
minimum. Protective clothing should be worn as required by the area being sampled
and the season. Comfortable walking shoes or hiking boots, long pants, hats and
sunglasses would be appropriate. Insect repellent will be needed to repe! ground
insects and mosquitoes. Mace repellent is necessary for protection from aggressive
dogs. Two-way radios should be carried allowing contact with the City’s contact
person. This will allow the crews current location to be monitored as well as enable
the City to provide assistance, should it become necessary. Coordination should be
conducted with the City Stormwater Department to obtain access to easements and
drainage rights-of-way and avoid the possibility of entering private property without
permission.,

Emergency procedures will need to be established according to the terrain being
currently surveyed. In the event that the sampling crews need assistance, this will
ensure that the City has the appropriate equipment available to reach them.
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7.0 FIELD TRAINING

It is expected that the City will negotiate a contract for field sampling. Before
commencing field sampling, the contracted field crews will be provided with a field
training session. This training will acquaint the crews with the topics necessary to
successfully complete the project.

Required Data List Standard Methods for Obtaining Data
Data Collection Sheets Site Numbering System

Mapping Organization Priority of Watersheds

Required Equipment Safety Procedures

Follow-up to the training will occur at the end of the first week when the sampling
crews spend a day in the office organizing their data. At this time, the consultant will
again meet with the sampling personnel to review data for completeness and revise
procedures, if necessary. Instruction will also be provided in database utilization and

input procedures.
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LaMOTTE CHEMICAL PRODUCTS COMPANY .
‘éahzzyﬁ?15qu¢m/
MANUFACTURERS OF CHEMICAL TEST KITS
ANALYTICAL REAGENTS
PORTABLE INSTAUMENTS FOR THE ANALYSIS OF WATER o SOIL ¢ AIR

Dear Analyst,

Thank you for inquiring about LaMotte Chemical testing equipment.
We hope the accompanying literature covers your particular needs.

To request additional information or to place an order, you may
use the form enclosed for your convenience. Or call us at 800-344-3100.
Qur experienced order service personnel are eager to help you, and a
LaMotte technical service representative is standing by to answer your
questions.

For more than 60 years, LaMotte Chemical has been a leading manu-
facturer of test kits, analytical reagents, apparatus, and instrumentation
for water analysis, soil nutrient analysis, and air pollution detection.
We specialize in the development of practical, simplified test methods for
on~site use — without sacrificing professional accuracy.

OQur test kits and instruments are designed to give years of depend-
able performance. When your supply of stable, accurate LaMotte reagents
runs low, refill reagents can be ordered quickly, easily, and economi-
cally. And prompt, friendly service is a component of every product we
offer,

We hope these comments will help you to choose LaMotte precducts with
confidence., We want to make our test equipment a productive part of your”
analytical activities. Please call us at 800-344-3100,

Sincerely yours,

LaMOTTE CHEMICAL PRCDUCTS COMPANY
Richard LaMotte

Director of Communications

RL:£fsl

Enclosures
ADDRESS: P.O. BOX 329 CHESTEATOWN, MARYLAND 216820 PHONE: 301-778-3100 [IN MD)
CABLE ADDRESS: LAMOCHEM CHESTERTOWN, MARYLAND TOLL FREE: 1-800-344-3100

TELEX: (WU!) 6845068 LAMOCHEM
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The Model SDPC Detection Kit was specifically designed and manufactured to meet US EPA requirements for
field test procedures approved in the November 16, 1990 Federal Register to monitor illicit storm drain
connections. Each unit includes test for pH, Total Chlorine, Total Copper, Phenols, and Detergent surfactants.

The Model SDPC is packaged in a rugged portable carrying case for on-site use. Reagents provided for 50
tests of each parameter.
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pH PockeTester 0-14 pH
+0.2 pH
0-14 pH test strips
For range finding.

Phenols 0.1-1.0 ppm
Copper 0.05 - 0.50 ppm

.]etergents Titration method, 0.1 ppm
sensitivity

Chlorine 0.1-1.0ppm

Accessories Sampling and dilution,
glassware included,
laminated instructions

MODEL SDPC = CODE 7443
Price $385.00

Reagent Refill ¢ Code R-7443
Price $92.50
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LaMOTTE CUL: AL
PO BOX 329

HESTERTOWN, MD
21620

301778 3100
FAX 301 778 6394
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The Model SDPC Detection Kit was specifically designed and manufactured to meet US EPA requirements for
field test procedures approved in the November 16, 1990 Federal Register to monitor illicit storm drain
connections. Each unit includes test for pH, Total Chlorine, Total Copper, Phenols, and Detergent surfactants.

The Model SOPC is packaged in a rugged portahle carrying case for on-site use. Reagents provided for 50
tests of each parameter.

pH PockeTester 0-14 pH
+0.2 pH
0-14 pH test strigs
For range finding.

Phenols 0.1-1.0 ppm
Copper 0.05 - 0.50 ppm

Detergents Titration method, 0.1 ppm
sensitivity

Chlorine 0.1-1.0 ppm

Accessories  Sampling and dilution,
glassware included,
laminated instructions

MODEL SDPC © CODE 7443
Price $385.00

Reagent Refill ¢ Code R-7443
Price $92.50
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CHEMines Updafe

from CHEMetrics

Vol.5
Issue 1
Winter 1991

the innovative leader in water analysis

CHEMetrics Announces New
Multiparameter Test Kit

Monitor Five Analytes for EPA
Storm Water Regs

CHEMetrics® first multiparameter test
kit, for quantifying five analytes in storm
water discharges, is now available. The
new kit is designed for use by an estimated
125,000 municipalities and private indus-
trial facilities now required to test storm
water discharges to obtain an EPA permit.

In a single compact case, the Storm
Water Discharges Test Kit {cat. no. M-1000)
contains packs of 30 CHEMets® am-
poules for the detection of Total Chlorine,
Total Phenol, and Total Copper. The kit
also includes a pH pocket pen and a

~Detergents {Surfactants) method for 50
sts, as well as a syringe and filters, sam-
ple collection beakers, a refuse container,
and complete instructions. Refills and re-
placement accessoties are readily available.

Manufacturers Must Test
Discharges

The EPA regulation published Novem-
ber 16, 1990 requires all U.S. manufac-
turers who discharge storm waters directly
into a municipal storm sewer system, or ul-
timately into 1.S. waters, to apply for a
permit. CHEMetrics’ multiparameter kit
meets EPA requirements for field-screening
water quality at the industrial connections
to municipal systems. For more informa-
tion on the regulations, contact the USEFA
in Washington, D.C. at (202) 475-9541,
or contact your local water control board.

A New Multiparameter
Product Line

The Storm Water Discharges Test Kit is
the first in a new line of multiparameter
products planned by CHEMetrics. The
new products will be packaged in compact
hard plastic cases which will contain

_everything needed to run 30 tests of 3 or
ore different analytes.

Designed to User Demand

CHEMetrics’ new multiparameter kits
will be packaged to meet user needs—

e R o (Y e T ek AR ks

INSTRUCTIONS

CHEMetrics’ new multiparameter test kit makes storm water field-screening easy and economical.

whether in a specific industry such as pe-
troleum refining, or in a special application
like environmental monitoring. If you
have a need for a multiparameter test kit,
COMPLETE AND RETURN THE REPLY
CARD on the reverse side of this page, or
contact Marketing at 1-800-356-3072.

H New Catalog Simplifies
FAX Orders

Your 1991/2 CHEMetrics product
catalog is on its way to you! The new edi-
tion now contains a convenient FAX
ORDER FORM. Simply photocopy the
page, list products and quantities, and fax!
The catalog also features a new index for-

mat for faster, easier product references. If
you need additional copies, please COM-
PLETE AND RETURN THE REPLY
CARD or contact Marketing at 1-800-
356-3072.

B EPA Lead Rule Delayed

EPA’s long-awaited final rule on lead in
drinking water, scheduied for release De-
cember 14, 1990, has been delayed in-
definitely. The level that the EPA is ex-
pected to designate for remedial action is
expected to be between 15 to 20 parts per
billion. CHEMetrics’ Lead Test Kit (cat.
no. K-6350) enables analysts to detect
lead in the 0-50 ppb range at virtually any
tap in just 5 minutes.



B CHEMetrics’
Spectrophotometer
. Goes Digital

The wversatile System 1000™ spec-
trophotometer now provides a digital dis-
play, making result determination even
easier for the analyst. The digital instru-
ment {cat no. A-1051), which can read
more than 20 analytes using CHEMetrics’

Vacu-vials®* ampoules, replaces the
. _a
Digital System 1000
Analyte Range Cat No.  Price
Ammania 0-7Tppm T-1503 $495.00
Chlorine 0-3ppm T-2503 $495.00
Chromate 0-4 ppm T-2803 $495.00
Copper 0-6ppm T-3503 $49500
Cyanide 0-0.4ppm T-3803 $495.00
Formaldehyde 0-7ppm T4203 $495.00
Glycol 0-40ppm T-4403 $495.00
Hydrazine 0-0.7 ppm T-5003 $495.00
Hydrogen peroxide 0-1.5ppm T.5503 $495.00
Hydrogen peroxide 0-4ppm T.5543 $495.00
Iron {iot. sol ) 0-5ppm T-6003 $495.00
lron (tot.} 0-25ppm T-6023 $49500
Nitrate 0-2ppm T-6903 $49500
Nitrite 0-0.7 ppm T-7003 $495.00
Oxygen [dissoived) 0-2 ppm T-7503 $495.00
Oxygen {dissolved) 0-450 ppb T.7553 $495.00
Ozone 0-2ppm T-7403 $495.00
Phenol 0-9 ppm T-8003 $495.00
Phosphate 0-4 ppm T-8513 $495.00
Phosphate 0-40 ppm T-8503 $495.00
Silica 0-10ppm T.9003 $49500
Sulhde 0-1.6 ppm T-9503 $495.00
Zinc 0-3ppm T-9903 $495.00
-
CHEMetrics, Inc.

analog version {(cat. no. A-1050), but is
available at the same price ($395.00).

The new digital instrument can be pur-
chased as part of a complete photometric
outfit called the Digital System 1000™, or
as an individual unit. In addition to the in-
strument, the Digital Systern 1000 product
contains 30 Vacu-vials ampoules, a filter,
a calibration chart, complete instructions,
and all accessories needed for fast and de-
pendable analysis with parts-per-million
sensitivity.

B Are You Technically
Perplexed?

If you have a question about water anal-
ysis, chances are that CHEMetrics' Cus-
tomer Service department can help. With
more than 25 years of technical expen-
ence, CHEMetrics’ Customer Service
group can help you with everything from
choosing the right kit for your application,
to designing a custom kit to your specifica-
tions. Customer Service also can help with
all of your private labeling needs.

For prompt, courteous, and accurate

Contact Teresa Neale with your technical inquiries.

technical information, contact CHEMetrics
Customer Service department at 1-800.
356-3072.

B Trademark
Acknowledgments

CHEMetrics, CHEMets, Vacu-vials, and
the sea gull logo are registered trademarks
of CHEMetrics, Inc.

Systemn 1000, Digital System 1000, and
CHEMlines are trademarks of CHEMetrics,
Inc.

... Formore information about CHEMetrics' products in this CHEMlines Update, complete the enclosed ready reply card or contact us
by phone at (800) 356-3072; by fax at {703) 788-4856; or write to us at Route 28, Calverton, VA 22016.

Detach, place in envelope, and mail to CHEMetrics

J YES! 1 would like to receive/continue receiving CHEMlines™ Update

O 1am already on CHEMetrics’ mailing list

[ Please send 1991/2 Catalog

O Please send information on the Storm Water Discharges Test Kit
O lam interested in a multiparameter test kit from CHEMetrics;

Analyte

Range

My application is: {Check all applicable.)
] Process Water
[J Waste Water
[0 Power Generation
3 Drinking Water
O Boiler Water
O Cooling Water
[ Food &-Beverage

O Petroleum
O Other
[ Please send information on the Digital System 1000: Analyte(s)
Please send information on these innovative products
[ Dissolved Oxygen (0-100 ppb) [J Sulfide
[0 Ammonia [ Phosphate
O Phenols [0 Lead
O Chlorine O Ozone
O Iron O Other Range
NAME COMPANY
ADDRESS PHONE ( )
CITY STATE ZIP
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BYEPAS Storm Waler
Regulations...

With CHEMetrics' test kits for storm water
discharges monitoring, you can have accu-
rate, reliable, EPA-acceptable results in 2
minutes or less.

THE SIMPLE, ELEGANT SOLUTION.
CHEMetrics’ test kits provide the fastest,
easiest field method for quantitative storm
water discharges analysis—self-filling
CHEMets® ampoules. Simply immerse the
ampoule in the sample, snap the tip, and
compare the resulting color with standards.

Multiparameter Storm Water Discharges Kit
contains 30 tests for each of the 5 EPA-mandated
parameters: Total Chlorine, Total Phenol, Total
Copper, pH, and Detergents (surfactanis). The kit
includes everything needed in a compact, portable
case. Refills are readily available.

NO CUMBERSOME PREPARATIONS.
CHEMetrics' storm water discharges test
kits require no sample dilutions or pH
buffering, and no disposal procedures.
Analysts can complete testing quickly and
move on to the next outfall.

FEWER TESTING ERRORS. The simpli-
city of CHEMets ampoules reduces operator
error and helps keep you on schedule. And,
faulty results due to contamination or
stale reagents are eliminated—because
each ampoule remains vacuum-sealed
until the test is run.

THE RIGHT SENSITIVITY. With
CHEMetrics’ products, you can count on
dependable results at sensitivity levels
needed for EPA compliance.

THE RIGHT PRICE. CHEMetrics' test
kits are the true low-cost, high-value solu-
tion for storm water discharges analysis.

START TESTING TODAY. Get a head
start with CHEMetrics’ storm water dis-
charges test kits available now!

Single Parameter Kits for Total Chlorine, Total
Phenol, and Total Copper enable you to run
CHEMetrics' 1ests with other methods. Each kit
contains evervthing needed 10 run 30 tests. Refills
are readilv available.




MULTIPARAMETER STORM WATER DISCHARGES TEST KIT

List Price: $250.00
TEST CHEMISTRY RANGE NOTES
Tot. Chlorine DDPD 0-1& 1-5ppm 30tests, 2-min. proc.
Tot. Phenol 4-aminoantipyrine 0-1& 1-12ppm 30 tests, 2-min. proc.
Tot. Copper Bathocuproine 0-1& 1-10ppm 30tests, 2-min. proc.
pH pH pocket pen * 2 pHunits 15-second procedure
Detergents (Surfactants) 3reagents 0.25-5.0ppm 30 tests, 5-min. extraction

Other Component Data

Complete Instructions

Turbidity Syringe and 7 filters (.45 microns)

2 Sample Collection Beakers

Refuse Container for used filters and/or up to 90 used ampoules
Case Specifications: 15% X 13% x 4% inches

SINGLE ANALYTE STORM WATER DISCHARGES TEST KITS

TEST CHEMISTRY CAT.NO. RANGE LIST PRICE
Tot. Chlorine DDPD K-2505 0-1& 1-5ppm $44.50
R-2505 0-1& 1-5ppm 19.00
Tot. Phenol 4-aminoantipyrine K-8012 0-1&1-12ppm 4450
R-8012 0-1&1-12ppm 19.00
Tot. Copper ’ Bathocuproine K-3510 0-1& 1-10 ppm 44.50
R-3510 0-1& 1-10 ppm 19.00
P> Satisfies EPA field-testing criteria P> Avoids complicated preparations
P Delivers [ast, accurate results at specified sensitivity levels P> Saves time and money over competitive methods
P Tolerates interferences and turbidity P Long shelf-life

P Reduces testing errors with simplified procedures

FOR TECHNICAL AND ORDERING INFORMATION

Call 1-800-356-3072 between 8-4:30 ET
Fax 1-703-788-4836 24 hours a day

= Vel

CHEM etrics

CHEMetrics, Inc.
Route 28
Calverton, VA 22016

CHEMetrics, the sea gull logo, and CHEMets are registered trademarks of CHEMetrics, Inc.
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1.0 INTRODUCTION

1.1 PURPOSE

This Wet Weather Sampling Plan (Task 2.1.B.(2)(c) of the Regional Stormwater Master
Plan) has been developed as a guide for the collection and analysis of stormwater
samples to characterize land use impacts on the quality of stormwater runoff in the
Corpus Christi/Nueces County area. The stormwater monitoring results will be used
to determine representative evenmt mean concentrations (EMCs) of pollutants in
stormwater runoff. EMCs are used in combination with discharge records or flow
estimates to determine total stormwater pollutant discharge loadings to receiving
waterways/bodies.

The Master Plan gives special emphasis to the control of stormwater pollution.
Stormwater pollution is defined as pollutants and contaminants contained in runoff.
Stormwater contains a wide range of pollutants, including nutrients, metals, organics,
oils, greases, bacteria and solids. Ultimately, Master Plan recommendations will be
made on how best to reduce or minimize the amount of stormwater pollutants entering
local drainage conveyances. Recommendations will also consider the protection of

local receiving waters such as Corpus Christi and Oso Bays, where pollutants accumulate
and pose a greater threat to the local ecology. Recommendations will be based, in
part, on the modeling of stormwater runoff quantities and associated stormwater
pollution loadings. Stormwater pollution loadings based on potential future land uses,
projected population increases and stormwater management alternatives will also be
modeled to develop and optimize short-term and long-term pollution control strategies.
The data developed as part of the wet weather sampling program will be utilized to
refine EMC and runoff values used in stormwater modeling estimates and control
strategy development. In the future, water quality monitoring may be required to assess
the pollutant removal effectiveness of stormwater pollution control strategies, to ensure

water quality objectives are met and to meet regulatory permitting requirements.

1-1
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Significant factors considered in the design of this sampling plan are as follows:

- Site selection and sampling locations - e.g, watershed size, hydraulic
characteristics, land use (mixed urban versus single land use), sampling site

locations (equipment siting above floodplain, access, security, AC power).

- Sampling station security - instrument shelters, location in fenced secure
area, availability of AC power supply (most run on DC with solar
recharge), security of sampling probes and conduits, public safety and
vandalism considerations.

- Water quality parameters - e.g., nutrients, toxic metals (total and dissolved),
suspended solids, oils and grease, total organic carbon, microbial

contamination indicators.

- Flow monitoring strategy - availability of existing gaged basins, monitoring
instrumentation, primary flow control device (weirs, flumes) versus open

channel rating measurements, rain gauge network, tidal influence.

- Sampling strategy - number of storms for runoff sampling; precipitation
duration, volume, intensity; sampling instrumentation, automatic samplers
versus manual grab sampling; method, discrete versus flow composite;
sampling frequency; sample and preparation for transport to lab, collection
chain of custody protocols.

- Laboratory analytical procedures - sample volumes required, preservation

techniques and holding times, analytical procedures, laboratory QA/QC.

- Data management and analysis - design of a water quality/quantity database

for microcomputer applications.
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1.2 FORMAT

This plan is divided into six sections, including the Introduction as Section 1.0. Section
2.0 provides an overview of technical and procedural monitoring considerations for
stormwater flow monitoring and sampling. Section 3.0 presents a recommended strategy
for wet weather sampling. Section 4.0 describes available monitoring and sampling
equipment applicable to this program. Section 5.0 provides a Quality Assurance/Quality
Control plan to maintain the accuracy of sampling results. Finally, Section 6.0 lists

references used for the development of this document.
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2.0 CONSIDERATIONS

2.1 MONITORING SITES

As stated previously, the intent of the proposed wet weather monitoring prégram is to
collect stormwater quality data representative of typical land uses in the Corpus Christi
area. Stormwater EMCs for each land use can then be incorporated into analytical
procedures and/or computer models to develop watershedwide pollutant loading
projections. Major outfalls of the local municipal separate storm sewer system (MS4)
were located and mapped per Task 2.1.A of the Master Plan. Various criteria were

applied to each of these major outfalls for consideration as a candidate monitoring site.

The contributing drainage area and associated land uses for each major outfall were
determined in Task 2.1.C.(1) & (2). Since event mean concentrations must be
established for several individual land uses, outfalls which drain areas with relatively
homogeneous land uses were selected. Proposed monitoring sites were recommended
to characterize stormwater runoff from predominantly agricultural, commercial, industrial
and low density and high density (apartments/condos) residential land uses. Other

selection criteria included:

1.  Dry weather flow not observed and no evidence of illegal dumping t0 minimize
the possibility of influences not directly related to land use, and to ensure that
the sample is representative of stormwater pollution.

2. Ability to develop an accurate stage-discharge rating for the conveyance.

3.  Watershed size (watershed size of 50 to 200 acres for agricultural, commercial and

residential land use; 2 acre minimum for industrial land use sites).
4,  No tidal influences or surcharging.

5.  Proximity to NPDES permitted discharges, which may influence discharge quality.

2-1
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6. Site suitability:

Legal access
Public safety and security of equipment
Availability of electrical power

/a0 TP

Ability to install equipment

In Task 2.1.C.(4), monitoring sites were recommended for monitoring based on the
above criteria. The contributing drainage area for each selected monitoring site exhibits

a predominant land use as shown (agricultural, commercial, industrial, or residential).
22 ANALYSES

Various pollutants may be found in stormwater runoff. Historically, stormwater runoff
from agricultural and residential areas tend to exhibit concentrations of nutrients,
pesticides and herbicides. Results also show mean concentrations of heavy metals and

organics tend to be higher in commercial and industrial areas.

In consideration of implementing a long-term monitoring program in the Corpus Christi
area, the selection of pollutants to be monitored is an important factor in determining

the value of the resulting database.

Current EPA standards for wet weather sampling programs require that composite

stormwater samples be analyzed for:

- All toxic organic pollutants listed in Table 2-1 (same as Table II of
Appendix D of 40 CFR Part 122).

- All toxic pollutants listed in Table 2-2 (same as Table HI of Appendix D
of 40 CFR Part 122).




- Additional pollutants:

- Total Suspended Solids
(TSS)

- COD

- QOil and Grease*

- Fecal Coliform*

- Total Nitrogen

- Total Ammonia plus
Organic Nitrogen

From grab sample

Task 2.1.B.(2)(c)

Total Dissolved Solids
BODS

pH*

Fecal Streptococcus*
Dissolved Phosphorus
Total Phosphorus

Depending upon available funding and ultimate monitoring goals, the number of

parameters requiring analysis may be reduced to reflect only those pollutants expected

to be present. The use of indicator species analyses may also be considered to reduce

the cost of laboratory analysis (see Section 3.7). A narrative description including date,

duration and volume of rainfall, and duration between the storm event sampled and the

end of the previous measurable storm event (greater than 0.1 in rainfall) will be

included with each sample collected from the representative outfalls. Section 2.4

describes desirable storm event characteristics for monitoring purposes.
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TABLE 2-1

Organic Toxic Pollutants
Listed in Table II of Appendix D
of 40 CFR Part 122

VOLATILES PESTICIDES
Acrolein Aldrin
Acrylonitrile Alpha-BHC
Benzene Beta-BHC
Bromoform Gamma-BHC
Carbon Tetrachloride Delta-BHC
Chlorobenzene Chlordane
Chlorobromomethane 4,4-DDT
Chloroethane 4,4-DDE
2-Chloroethylvinyl Ether 4,4-DDD
Chloroform Dieldrin
Dichlorobromomethane Alpha-Endosulfan

1,1-Dichloroethane
1,2-Dichloroethane

Beta-Endosulfan
Endosulfan Sulfate

1,1-Dichloroethylene Endrin
1,2-Dichloropropane Endrin Aldehyde
1,3-Dichloropropylene Heptachlor
Ethylbenzene Heptachlor Epoxide
Methyl Bromide PCB-1242
Methyl Chloride PCB-1254
Methylene Chloride PCB-1221
1,1,2,2-Tetrachloroethane PCB-1232
Tetrachloroethylene PCB-1248
Toluene PCB-1260
1,2-Trans-Dichloroethylene PCB-1016
1,1,1-Trichloroethane Toxaphene

1,1,2-Trichloroethane
Trichloroethylene
Vinyl Chloride
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TABLE 2-1

Organic Toxic Pollutants
Listed in Table II of Appendix D
of 40 CFR Part 122
(Continued)

2-Chiorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,6-Dinitro-O-Cresol
2-Nitrophenol
4-Nitrophenol
P-Chloro-M-Cresol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

ACID COMPOUNDS
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TABLE 2-1

Organic Toxic Pollutants
Listed in Table II of Appendix D
of 40 CFR Part 122
(Continued)

BASE/NEUTRAL

Acenaphthene
Acenaphthylene
Anthracene

Benzidine
Benzo(a)anthracene
Benzo(a)pyrene
3,4-Benzocluornthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-chloronaphthalene
4-chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate

Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1,2-Diphenylhydrazine (as
azabenzene)
Fluroranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Napthalene
Nitrobenzene
N-nitrosodimethylamine
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
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TABLE 2-2

Pollutants Listed in Table 1II
(Toxic Metals, Cyanide, and Total Phenol)
of Appendix D of CFR Part 122

Antimony, total
Arsenic, total
Beryllium, total
Cadmium, total
Chromium, total
Copper, total
Cyanide, total "
Lead, total

Mercury, total
Nickel, total
Phenols, total "
Selenium, total
Silver, total
Thallium, total
Zing, total

" EPA requires analyses of grab sample for this pollutant.
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23 PUBLICLY OWNED INDUSTRIAL SITES

Should wet weather monitoring be considered for certain municipal facilities associated
with industrial activity (landfills, treatment facilities, vehicle maintenance facilities), it
is recommended that the following wet weather monitoring be performed at each
outfall.

1. A sample should be collected during the first 30 minutes of discharge or as soon

thereafter as practicable.

2. A flow-weighted composite sample from an average storm event should be
obtained:

- Either automatic or manual sampling can be used.
- Either the entire hydrograph or the first four hours must be sampled.

- The storm event must be greater than 0.1 inch and must have occurred at
least 72 hours from the previous (greater than 0.1 inch) storm event.

- The following constituents should be sampled:
- Any pollutant limited in a process effluent guideline for the facility.

-- Any pollutant listed in the facility NPDES permit for its process
wastewater and:

Oil and Grease TSS

pH Total Kjeldahl Nitrogen

BOD5 Total Phosphorus

COD Total Plus Nitrite
Nitrogen

- Any of these pollutants, if they are expected to be present:

13 Toxic Metals 113 Toxic Organic
Cyanide Pollutants
Total Phenols 23 Conventional and Non-

Conventional Pollutants
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If two or more outfalls are considered to be similar in that they serve drainage areas
with similar characteristics, only one should be monitored.

24 SAMPLING FREQUENCY

To acquire "representative” water quality data, it is desirable to collect stormwater
samples from discharge produced by an average storm event. Samples should be taken
from storm events greater than 0.1 inch and at least 72 hours from the previously
measurable (greater than 0.1 inch rainfall) storm event. Total rainfall amount and
duration should not have a variance of more than 50 percent from the average or
median rainfall event. Information obtained from the USGS rainfall database (1948-
1989) was evaluated. The results for average storm event data based on a SYNOP
analysis is shown in Table 2-3.

Located along the coastal plain of Texas, the study area experiences annual average
rainfall amounts ranging from 26 to 31 inches. Annually, there are two distinctive wet
periods. The months of May and June typically provide twenty percent of the annual
average rainfall amount. The second wet period, August through October, coincides
with hurricane season, when tropical disturbances are likely. Statistically skewed by
infrequent severe tropical storms, the total rainfall amount for these three months
averages 12 inches. During the course of the year, at least one sample should be taken
during each wet period (as described above) and each intervening dry period. Of
course, the feasibility of obtaining a representative sample during each of these periods
will be dictated by weather conditions.

In order to perform preliminary water quality statistics for EMC derivation, six to eight
storm events should be sampled. It is anticipated that water quality data from storm
events which meet the above criteria can be collected within one year of program start-
up. To develop a statistically significant water quality database, a minimum of 15 to

20 storm events should be sampled.
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TABLE 2-3
SYNOP RAINFALL ANALYSIS

STATION: CORPUS CHRISTI WSO AP, TEXAS
PERIOD: 1948-1989
AVERAGE STORM EVENT STATISTICS (a) AVERAGE MONTHLY
INTER-EVENT TIME: 8 HOURS 12 HOURS 46 HOURS (b) PRECIPITATION
DUR VOL NO., DUR VOL NO. DUR VOL NO. TOTAL SNOW
MONTH (HRS) (IN) EVENTS | (HRS) (IN) EVENTS | (HRS) (IN) EVENTS (IN) (IN)
JAN 15.6 0.60 2.5 18.1 0.63 2.5 43.6 0.83 2.2 1.66 0.03
FEB 14.5 0.70 2.5 16.9 0.71 2.5 46.7 0.84 2.0 1.87 0.04
MAR 8.6 0.52 1.6 10.7 0.55 1.5 24.8 0.72 1.5 0.94 0.00
APR 83 0.82 2.2 10.2 0.80 2.2 25.8 0.91 1.7 1.90 0.00
MAY 6.2 0.75 3.9 8.6 0.83 3.6 213 1.12 2.7 3.00 0.00
JUN 8.0 0.86 35 10,9 094 3.1 44.4 1.53 2.1 3.03 0.00
JUL 6.8 0.77 2.5 9.0 0.83 24 313 1.16 1.7 2.10 0.00
AUG 73 0.96 33 88 1.00 32 34.2 1.33 2.0 325 0.00
SEP 8.7 1.01 53 11.8 1.10 48 44.6 1.75 32 5.50 0.00
OCT 8.9 0.85 3.6 113 0.93 35 39.7 1.48 2.4 331 0.00
NOV 11.8 0.66 23 14.0 0.69 2.2 30.0 0.76 2.0 1.53 0.00
DEC 12.4 0.54 2.3 16.2 0.58 2.1 44.2 0.68 1.7 1.35 0.00
ALL EVENTS 9.4 0.79 355 12.0 0.84 33.6 374 1.14 25.2 29.44 0.07

(a) Minimum SYNOP event volume = 0.10 inches
"Optimum" inter-event time computed by SYNOP

(®)
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3.0 MONITORING AND SAMPLING STRATEGY

3.1 SAMPLING METHODS

Sampling methods for stormwater analyses vary based on the intended use of the data.
There are three basic sampling methods as follows:

1. Manual Grab Sampling - Field personnel are present during storm events
to manually collect samples.

2. Sequential Sampling - Uses an automatic sampler which deposits discrete

samples into separate containers during the course of a storm event,

3. Composite Sampling - Uses an automatic sampler which combines all
samples into a single large container.

When storm events occur, especially in small urban basins with short times of concentra-
tions (e.g., the time for stormwater to travel from the hydraulically most distant point
in the basin to the outfall point), the peak loadings of pollutants in stormwater may
occur before personnel are able to arrive at a site and begin manual sampling. For
this reason, it is desirable to use automatic flow monitoring and water quality

sampling instruments. Manual sampling has the advantages of lower capital costs,
simplicity and flexibility. However, these advantages are outweighed by the potential
for failure to obtain data when storm events occur and the likelihood that crews will
mobilize for events which do not meet the "representative" storm event criteria as
described in Section 2.4. Past experience with stormwater pollution monitoring has
shown that a sampling program incorporating automatic monitoring equipment is most

effective.

Automatic samplers can typically be configured to collect either sequential discrete or
composite samples. Sequential sampling refers to the use of an automatic sampler

which deposits discrete stormwater samples into separate containers during a storm
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event. Samplers can be programmed to sample after a predetermined time increment
or, if interfaced with a flowmeter, after a selected flow increment (e.g., after every 5,000
gallons of runoff). A discrete grab sample will be used for analysis of pH, cyanide,
total phenols, oil and grease, fecal coliform, and fecal streptococcus, as referenced in
Section 2.2.

To develop event mean concentration data from discrete samples, a flow weighted
(composite) sample must be obtained. To produce a single flow composite sample from
several samples taken during a storm event, the storm event hydrograph (derived from
automatic flow meter records) must be analyzed. If the sampler is operated on a time-
incremental basis, the flow hydrograph can be analyzed to determine the proportion of
total storm event flow each sample bottle represents. A flow composite sample can

be produced by proportionally combining individual samples. If the sampler is operated
in a flow-proportional mode, each sample will represent an equivalent flow volume and
selected samples can be composited using equal volumes from each sample bottle to

produce a flow-proportional storm event composite sample.

Figure 3-1 shows the basic procedures for determining event mean pollutant concentra-
tions from field monitoring samples and data. The procedure shown is based on the
compositing of time-incremental samples to obtain a flow-weighted sample. The

resulting laboratory analyses would provide EMCs of each parameter tested.

A major problem with flow composite sampling using a single sample container (e.g.,
carboy) is that it is very difficult to determine beforehand what constitutes the beginning
and end of a storm event. If the sampler continues to sample unattended after a storm
event, the resulting composite sample may be diluted with non-storm event flows and

analysis data will not provide representative storm event EMCs.

A hybrid of the sequential and composite sampling modes is recommended whereby
sequential discrete samples are collected in the field, which may then be manually
composited in the laboratory. This sampling mode would require that the sampler be

interfaced with a flowmeter. The flowmeter would be configured to place an event

3-2



Task 2.1.B.(2)(c)=—

RUNOFF HYDROGRAPH

s

>/ . \\\~ﬁ
men  4gor  omgtr | ooa, o4 ac. | % OF EVENT
[12/:: 18% _:34/0 ;:22 % 314@ - VOLUME

CTIME

FLOW

DISCRETE SAMPLES (FIELD) FLOW WEIGHTED COMPOSITE (LAB)

% OF EVENT
VOLUME

FIHSTFLUSH 5 8 @ :
: ? BOTTLE #5 — .
@ IRV WY

ANALYZE FOR |-

14%
BOTTLE #4 — 5 bt

f?f @ BOTTLE #3 - A - 34%

18%
BOTTLE #2 — e W k
12%
BOTTLE #1 - - ' ]

LABORATORY ANALYSES FOR
EMC OF ALL PARAMETERS

MONITORING PROCEDURES FOR DETERMINING
EVENT MEAN POLLUTANT CONCENTRATIONS

environmental engineers, sclentists,
planners, & monggement consultants FIGURE 3-I




Task 2.LB.(2)(c)

mark on the flow strip chart each time a sample is collected. After a storm event, the
flow strip chart can be analyzed to select those samples that best represent the storm
hydrograph. Selected samples would be manually composited after the storm to produce
a single flow-composite sample.

Automatic samplers are recommended which use peristaltic pumps (e.g., high lift,
accurate volume delivery, no contamination of sample, and high sample line velocity 3-
5 fps). These samplers can be configured to collect flow proportional discrete samples
into separate sample bottles. The flow increment for sample collection would depend
on actual site conditions at each station. Initially, time increment sequential sampling
(ie. collect samples at 15-minute intervals) may be necessary if flow rates are not
known. Sampie collection sequencing is then refined based on the results obtained
during actual storm events.

The automatic sampler may be initiated by a liquid level actuator. This device switches
on the sampler only after a preselected rise in stream stage. Once sampling is initiated,
the sampler will collect flow incremental samples during the entire runoff hydrograph
and terminate only when stream stage drops below the actuator. This will ensure that

the "first flush" is sampled, as well as the recession limb of the hydrograph.

The sampler is typically configured with a carousel of 24 one-liter sample bottles. The
sampler is interfaced with a flowmeter and programmed to collect an aliquot (typically
250 ml) of sample after a specified flow volume (for example, 5,000 cubic feet of flow).
This sampling mode could specify that up to four aliquots be composited in the same

sample bottle to increase the sample coverage of a storm event.

32 POLLUTOGRAPH VS. EMC

The sampling methods must produce water quality data representative of actual runoff
conditions. The required level of detail should also be considered. For example, if
water quality models will only predict total storm event pollutant loads to a receiving

water, then it is probably not necessary to collect and analyze individual samples over
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a storm event hydrograph (i.e. develop a pollutograph) because the storm event mean
concentration (EMC) (e.g., total storm load divided by the total runoff volume) during

the storm will be sufficient data to develop an estimate of pollutant loadings. If first

flush effects or peak pollutant concentration were of interest, then it would be necessary

to collect a series of discrete samples so that a pollutograph (e.g., instantaneous

pollutant concentration versus time) may be developed.

Monitoring to Develop Pollutograph Data:

Requires a large number of samples coliected during runoff hydrograph,
typically used to acquire research data for theoretical transport models with
little practical applicability.

High laboratory costs per storm event because 10 to 20 samples must be

analyzed to characterize each storm event.

State-of-the-art nonpoint source water quality models can adequately predict

total storm loads not instantaneous pollutant concentrations.

Monitoring to Develop Event Mean Concentration Data:

Requires laboratory analysis for only one flow proportional composite

sample per storm event to estimate total storm event pollutant loading.
Does not allow "first flush" phenomenon or peak concentration to be
characterized. However, this data is of limited use if the receiving water
is larger and dilution occurs.

Requires automatic sampling equipment with interface to flowmeter.

Laboratory cost savings may permit sampling of a greater number of storm

events.
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3.3 FLOW_ MONITORING

Flow monitoring is essential because storm loads cannot be estimated without accurate
flow measurements. Therefore, storm event sampling should only be considered at

stations where flow monitoring will be performed.

There are several types of flow meters available, including ultrasonic, submerged probe
and bubbler flow meters. Due to its suitability for use with weirs, flumes, pipes and
channels, a bubbler type flow meter to continuously monitor runoff flow is recom-
mended. Flow rates are recorded on a built-in strip chart recorder. The flow meter
can be programmed to produce signals proportional to flow rate so that automatic
samplers collect flow proportional composite samples. The flow meter puts an event

mark on the flow chart record each time a sample is collected:
The event mark serves two purposes:

1) The mark will check the operation of the sampler and samples collected.
For example, if 10 event marks are noted, then 10 samples should have

been collected. Any deviation may require elimination of the storm event.

2) The marks can be used to verify that flow proportional sampling is
occurring by integrating the total flow volumes between marks. Or, if time
incremental sampling is employed, the event marks can be used to
determine flow volume for each sample so that flow proportional composite

samples can be generated.

34 SAMPLE COLLECTION PROTOCOL

Automatic samplers can typically be configured to collect samples on uniform or non-
uniform time intervals, or if the sampler is interfaced with a flowmeter, sample
collection can be based upon flow interval (e.g., a sample is collected after every 5,000
gallons of flow). It will be very difficult to obtain information about the expected flow
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regimes at each of the monitoring stations prior to the start of the monitoring program.
Therefore, it is recommended that, initially, discrete samples be collected on a uniform
time basis and that these samples be manually composited in the laboratory based on
observed/recorded flow information.

A sampling program of this type must step through an initial "startup” period until site
specific characteristics (e.g., ranges of flows and depths encountered during storm events,
flow velocities, susceptibility to vandalism) can be established in the field. Experience
with this type of monitoring program has shown that it is unlikely that good data will
be collected during the "startup” periods (one to three months). The startup period will
be minimized by evaluating typical Corpus Christi rainfall data to characterize "typical"
storm events in terms of both duration and volume (see Section 2.4), This evaluation
will be used to set initial sampling intervals and facilitate capture of representative

storm samples.

3.5 RAINFALL MONITORING

Installing a rain gage at each sampling site is required to allow correlation between
rainfall and runoff measurements. One consideration for the Corpus Christi area is the
localized rainfall patterns which generally cannot be extrapolated to other sites within
the City. Stand alone rain gages are available from many vendors, including weighing,
tipping bucket, and electronic type gages. Alternatively, flow meter manufacturers
provide rain gages that directly interface with the flow meter, recording rain and flow
on a common strip chart or digital recorder. These integrated rain gages are
recommended because they are more cost-effective and there is less likelihood that rain

and flow measurements would diverge over time.

3.6 APPROACH USING AUTOMATED EQUIPMENT

A flow meter is required at each monitoring station to activate the automatic sampler.
Initially, based on representative storm data, the sampler is activated at the onset of a

precipitation event and will continue sampling in discrete sampling aliquots at 15-minute
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time intervals sufficient to provide pollutograph characterization for the total duration
of the discharge or for three hours, whichever comes first. Shorter time intervals
between sampling aliquots may be used in subsequent sampling events if sampling is not
successful at the longer time intervals. It is likely that several samples will probably
be discarded since storm events often do not sample all storms described in Section 2.4.
A pre-calibrated rain gage will be used to assist in the identification of

representative storms. A tipping bucket rain gage which will measure and record
rainfall volumes in 0.01-inch volumes will be interfaced with the flow meter at each

monitoring station installation.

Each station must be secure from the elements and from vandalism. Therefore, a
fiberglass or metal shed will be required to house the equipment. Permanent concrete
pads will be constructed at each site to anchor the housing. Fencing and sheds to hold

the equipment set-up should be configured to be mobile if a station must be relocated.

In summary, a typical monitoring station of the type described in the preceding

paragraphs would consist of the following major components:

* FLOWMETER
- Basic Unit
- Internal Modem
- Liquid Level Activator
- Lead Acid Battery or AC Power Converter
- Printer Paper and Ribbons
- Integrated Tipping Bucket Rain Gage with Connector
- Sampler-Flowmeter-Actuator

* SAMPLER
- Basic Unit (w/24 1L Bottles)
- Lead Acid Battery or AC Power Converter
- 0.25" ID Suction Line (25’)
- Extra Base (w/24 1L Bottles)

* HOUSING/INSTALLATION
- Fiberglass Housing (4'x4'x4’)
- Concrete Pad
- 6-Foot High Chainlink Fence
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To reduce the cost of this program, we suggest that only five complete stations be
purchased, and that they be moved from site to site, if necessary, as data is collected.

As these stations generally cost about $12,000 per unit, a capital outlay of no more than
$60,000 is expected.

3.7 LABORATORY ANALYSIS

A field crew of two people will be mobilized soon after each storm event to retrieve
the discrete samples and to ensure that the minimum sample holding times are
maintained. Section 2.2 listed potential parameters to be monitored. Appropriate
laboratory analytical procedures (40 CFR Part 136) will be followed in analyzing each
parameter. Appendix A provides a preliminary summary of analytical parameters,
corresponding EPA method number, container volume, preservatives, and analytical

holding times.

A major limitation of the automated sampling equipment available for the wet weather
monitoring program is the inability to collect optimal volumes of samples that will be
necessary if all required EPA parameters are to be analyzed. Due to the inherent
difficulty in obtaining representative samples for organic analysis using automated
equipment, CDM recommends a screening method to determine their general presence
before mobilizing a field crew during the next representative storm event to manually
collect the total sample volume required to analyze for individual organic constituents.
The recommended method is to screen for toxic organics with Total Organic Halogens
(TOX) and Total Petroleum Hydrocarbons (TPH) analyses.

Although total organic carbon (TOC) analysis is used to commonly screen for organics,
TOX is a better screening method since no naturally occurring organic hydrocarbons are
monitored by this analysis. Positive TOC values could result from the presence of
naturally occurring organics such as humic or fulvic acid. Positive results for TOX
would indicate that further investigation of the specific organic analyses is warranted.
If monitoring to meet federal NPDES permitting requirements, manual or automatic

grab samples may be required to facilitate the analysis of volatile organic compounds.
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The total estimated cost for the laboratory analysis of the parameters listed in Section
2.2 is expected to be $1,500-to $1,800 per sample, resulting in a total of $45,000 to
$54,000 for 30 samples (six storm events at five stations) based on June 1991 prices at
commercial laboratory facilities. During the startup period and screening period for
organics, it is likely that approximately 10 additional samples could be selected for
analysis of selected constituents. The extra cost will be approximately $500 per sample
for an additional total of $5,000. In short, the total estimated laboratory cost for
monitoring six storm events will be in the range of $50,000 to $59,000, depending to

a large extent on results from the initial sampling efforts.
3.8 DATA MANAGEMENT

The descriptive and analytical data collected during the wet weather sampling program
will be compiled in a computer database. Efficient data compilation will depend largely
on good record-keeping practices during the conduct of the field programs and also on
the reporting mechanisms of the laboratory used. As part of an ongoing, long-term
monitoring program, an appropriate data management system is recommended to ensure
that the data can be represented in various forms, such as graphical displays of spatial
and temporal trends. Additionally, a data management system will allow appropriate

statistical analysis to be conducted as additional data becomes available.

Two types of data that will become available during the wet weather sampling program
will be descriptive and analytical. Descriptive data will include field observations made
during the field screening and sampling activities. The analytical data will include field
screening chemical analysis results, laboratory results, and flow measurements made

during the sampling programs.

Descriptive data is recommended to be kept in database and hard copy records format
since their utility for any analysis using computerized techniques is limited. As long as
common identifiers are retained for all samples relating analytical data to descriptive

data, any future relational information could be extracted from the database or hard
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copy field activities records. Analytical data are strongly recommended to be entered

into a data management system that would allow statistical interpretations and analysis.

Statistical analysis will be required to adequately represent the various forms of
analytical data that will become available in the long term. Both spatial and temporal
analysis will be required to develop appropriate Best Management Practices (BMPs)
during the permit compliance period that take into account any particular trends. The
analytical database will facilitate the calculation of EMCs for specific land use.
Numerous statistical analysis methods and computer packages are available, depending
on what is needed and currently available to the analyst. Available methods include
trend analysis, hypothesis testing, probability analysis, simple statistics (mean, median,

and variance), and seasonal analysis (e.g., Box and Whisker plots).
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4.0 MONITORING AND SAMPLING EQUIPMENT

4.1 GENERAL

This section presents an overview of the available types of field testing equipment and
automated monitoring and sampling equipment.  Descriptions are provided of
representative equipment models which have been applied and found to be appropriate
to meet the requirements of wet weather monitoring programs. Appendix B contains
manufacturers’ information covering the automatic monitoring and sampling equipment
discussed in this section. Appendix C contains an additional listing of manufacturers
of automated sampling equipment found in the 1990 Public Works Manual. Specific
equipment models will be selected after approval of the protocol and in-depth
discussions are conducted with vendors. Equipment ava.lbility and future support
should be investigated before purchase. Local resources, including rain gages and

sampling equipment, will also be considered and used to the extent possible.

42 AUTOMATED FLOW MONITORING EQUIPMENT

Four manufacturers of automatic flow monitoring and sampling equipment are listed
below that could be used at the wet weather monitoring sites. In addition, a brief

equipment operations description is included.

Stevens Company - Manufactures flow meters and water level recorders. This
hardware produces a strip chart output from a float input or submersible depth
transmitter input. With float input, the float turns a pulley which moves the position
of the pen on the strip chart drum. Limitations include range of flow that can be
measured. Samplers can be actuated through a cam-operated switch that triggers

sampling on a specified volume interval. (Power and space requirements not provided).
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Montedoro-Whitney - Provides flow and velocity meters and water level recorders.
Measuremetn is accompanied by a pressure transducer mounted in the flow stream to
indicate depth and a probe that indicates velocity by "ultrasonic doppler velocity
technology". The system is designed primarily for gravity pipes and may not be
appropriate for open channels. It has a battery power supply and a logger size of 9.75"
diameter and 12" height. It has optional interfaces to a rain gage and/or sampler
(sampler triggered on intervals of flow). Future availability and support of this
equipment should be investigated prior to purchase.

1SCO - Series 3200 w/Ultrasonic sensor (submerged probe or bubbler input) is a two-
piece system containing a 10.75" x 11.5" x 18" unit and a remote probe. The system
measures water level and records level, flow rate, total flow on a strip chart (optional),
and digital formats. Three types of probes are available: an ultrasonic sensor, which
is mounted above the flow stream and measures level by timing an ultrasonic pulse
reflected from the water surface; a submerged probe, which is mounted at the bottom
of the stream and measures level by a pressure transducer; and a bubbler, which is
mounted in the stream and measures level by sensing the differential pressure head
required to discharge air into the water at the bottom of the flow section. Power can
be provided by batteries or an AC converter, and external inputs/outputs can be

provided to a rain gage and/or samplers (plotter will mark each sampling event).

43 AUTOMATED SAMPLING EQUIPMENT

American Sigma- Streamline 700/702 and ISCO 3700 Series is available for automated

sampling. Each system operates essentially the same. A peristaltic pump that operates
by compressing and decompressing the inlet tube pumps water into the sampler. Both
samplers can take individual or composite samples. For both, individual samples can
be collected in either 24 350 ml glass bottles, or 24 1-liter plastic bottles (Sigma-
Polyethylene, ISCO-Polypropylene). The ISCO sampler collects composite samples in
either a 2-1/2 gallon glass or polyethylene container or, with an optional base, a 4-

gallon polyethylene container. The Sigma sampler collects composite samples in either
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a 2-1/2 gallon glass or 3-gallon polyethylene container. Both samplers can collect
samples on either a time or flow basis. Both can vary sample volumes in 1 ml
increments (ranges: Sigma - 50 to 999 ml; ISCO - 10 to 990 ml). The Sigma sampler
requires either 120 V, 60 Hz; 220 V, 50 Hz; or 12 VDC power. The ISCO sampler
requires S0 VDC, which can be supplied by battery or AC power converters.

Dimensions: Sigma 19.75" Diameter, 21.62" Height, 34.5-39 lbs
ISCO 19.875" Diameter, 25.25" Height, 37 lbs

Samplers can be configured to automatically rinse the suction lines with the source
liquid before each sample is collected. Up to three rinse cycles can be specified. In
addition, the sampler can be programmed to perform an air purge of sample lines

before and after each sample is collected.

Samplers typically will not have any recording capability, however, state-of-the-art
samplers will have programmable controllers which allow the sampler to be programmed
to follow a specified sampling routine. Samplers can typically be configured as
sequential or composite. Sequential samplers typically have a carousel of 24 or more
individual sample bottles which are filled based upon a predetermined programming
sequence, Composite samplers have a single large sample container (e.g, 2.5 to 4
gallon carboy). Both sequential and composite samplers can be programmed to collect

samples on either a time or flow incremental basis.

Other samplers are available from various manufacturers. The 1990 Public Works
Manual contains a listing of the addresses and telephone numbers of 14 manufacturers

as presented in Appendix C.
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50 QA/QC PROCEDURES
5.1 GENERAL

In order to ensure the accuracy of the data collected as part of the wet weather
sampling program, Quality Assurance/Quality Control (QA/QC) procedures will be
followed. As referenced in Sections 3.0 and 4.0, automatic flow monitoring and water
quality sampling instruments will be utilized for the Corpus Christi wet weather
monitoring program. Resulting samples will be transported for laboratory analysis.
Associated field and laboratory protocols are discussed herein.

The personne! responsible for setting up and maintaining the automatic sampling systems
will have access to copies of operating instructions, as well as hands-on training by
qualified personnel in the field prior to the initiation of the sampling program,
Training will include details on how to install, program and load and unload the
samplers.

Periodically, grab samples may also be collected and on-site measurements taken for
physical/chemical parameters such as pH, dissolved oxygen, temperature and
conductivity. All of these parameters can be measured with portable meters. Standard
Operating Procedures (SOPs) are attached.

Standard laboratory QA/QC procedures detailing the analysis of internal QA/QC
samples and chain-of-custody protocols will be followed.

5.2 FIELD PROCEDURES

The field team will document all of their activities, observations and measurements in
either field logbooks or on pre-printed data collection forms. An example of a possible

format for the data collection form is shown in Figure 5-1.
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FIGURE 3-1

MONITORING SITE ID.

WET WEATHER MONITORING
DATA COLLECTION FORM

RAINFALL EVENT

PREVIOUS RAINFALL EVENT

GRAB SAMPLE(S)

AUTOMATIC SAMPLE(S)

DATE:

Task 2.1B.(2)(c)

DEPTH [INCHES):

DATE:

DEPTH {INCHES):

NUMBER TAKEN:

DATE:
DURATION {HOURS):
FLOW RECORDED:  YES NO
DURATION (HOURS):
FLOW RECORDED:  YES NO
GRAB NUMBER | 2 3

DATE

TIME

ID.

COMPOSITE OR DISCRETE {

COLLECTION DATE:

TIME:

PM
START TIME . =AM
PM
START TME ___________AM

NO. OF DISCRETE SAMPLES)

LABORATORY ANALYSIS YES NO [ATTACH CHAIN OF CUSTODY FORM)
QUALITY CONTROL TRAVEL BLANK? YES NO
FIELD BLANK? YES NO
FIELD REPLICATE? YES NO
COMMENTS:
5-2

DATA COLLECTED BY:

DATABASE INPUT BY:
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As referenced in Section 3.8, all sampling data collected under the storm event sampling
program will ultimately be compiled in a database management system. The database

will include general information about each outfall, such as:

- Outfall location (description, latitude and longitude)

- Outfall type (pipe, channel)

- Drainage area

- Receiving water

- Land use (% impervious, residential, commercial, industrial activity)
- Upstream BMPs (type, coverage, removal efficiencies)

- Precipitation (total, duration, antecedent dry period)

- Runoff hydrograph (volume, peak flow)

- Event mean concentrations (EMCs) for each pollutant

Also included in the database will be the results of all field measurements and

laboratory analytical results when analyses are completed.

Quality Assurance/Quality Control (QA/QC) samples will be generated in the field.
The laboratory will not be able to differentiate the field QA/QC samples from the
original samples and, therefore, the QA/QC samples will be handled as if they were
original samples by the laboratory. All samples will be transported from the field to

the laboratory in ice chests.

The following QA/QC samples will be submitted for analysis:

- Travel blanks

- Field blanks

- Field replicates
- Blind standards
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As recommended by EPA, travel blanks will be employed to determine potential sample
contamination occurring during: 1) shipment and storage of the samples; and 2) during
laboratory handling and analysis of the samples. Travel blanks are created at the
laboratory by filling a sampling bottle with reagent-grade deionized water. The blank
is then transported to the sampling site and returned to the laboratory for analysis.
Travel blanks for each sample container type will be included and will be prepared and

analyzed at a minimum frequency of one per 20 stormwater samples collected.

Field blanks will be employed to determine potential sample contamination occurring
during: 1) field collection; 2) handling; 3) shipment; 4) storage; and S) laboratory
handling and analysis of stormwater samples. The field blanks are created by filling
sampling containers with reagent-grade distilled water in the field and handling them
with procedures identical to those used for the original samples. Field blanks for each
container type will be prepared and analyzed at a minimum frequency of one per 20

stormwater samples collected annually.

Field replicates will be used to assess natural sample variability, or wvariability
attributable to field collection, sample handling, shipment and storage methods, and for
laboratory handling and analysis. Field replicates are created by filling grab sample
containers at the same location at the same time. Replicate samples will not be
collected from the automatic samplers. Replicate samples for each container type will
be prepared and analyzed at a minimum frequency of one per 20 stormwater samples

collected annually.

Blind standards will be used to assess the laboratory’s ability to accurately prepare and
analyze the samples for the parameters of concern. Blind standards are created either
by spiking a sample container of reagent grade deionized water with known amounts
of the target analytes or by purchasing prepared solutions of the target analytes and
transferring them to the appropriate sample containers. Blind standards will be
submitted to the laboratory as original water samples at a target frequency of one per
20 stormwater samples collected annually. The actual frequency will be dependent on
the availability of the standard materials.
5-4
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5.3 LABORATORY PROCEDURES

The suite of parameters to be analyzed by the laboratory for a given stormwater sample
will be determined according to 40 CFR Part 136. Appendix A lists all of the potential
parameters for analysis, as well as the appropriate analytical methodology, the method
detection limit, the required container type and preservative, any special sample handling
requirements and the analytical holding time. The laboratory will be required to follow
the requested analytical methodology (40 CFR Part 136 or other any suitable method
if no analytical method is approved) for each parameter in order to produce reliable

results.

The laboratory will also analyze internal QA/QC samples, as appropriate to the
methodology employed. The laboratory QA/QC samples may include:

- Initial and continuing calibration standards
- Performance check standards

- Method blanks

- Surrogate spikes

- Matrix spikes

- - Duplicates

The initial calibration standards are analyzed at the start of the project and establish
the instrument’s working linear range. Continuing calibration standards are generally
analyzed on a daily basis and demonstrate that the instrument’s response has not drifted
out of control. The limits for the initial and continuing calibrations are either specified

in the methods or will be specified in the analytical request submitted to the laboratory.

Performance check standards are prepared by the laboratory separately from the
calibration standards. They are analyzed as a sample by the laboratory and are used

to assess accuracy of the analytical procedures.
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Method blanks are generally in the lab at the time of sample preparation. Method
blanks are analytical controls_consisting of all reagents, internal standards and surrogate
standards, that are carried through the entire analytical procedure. Method blanks are

used to define the level of laboratory background contamination.

Surrogate spike compounds are added to every blank, sample, matrix spike, matrix spike
duplicate, and standard, and are used to evaluate analytical efficiency by measuring
recovery.

A matrix spike is an aliquot of a stormwater sample fortified (spiked) with known
quantities of specific compounds and subjected to the entire analytical procedure in
order to indicate the appropriateness of the method for the matrix by measuring

recovery.

A duplicate sample is a second aliquot of an existing sample that is also analyzed in

order to determine the precision of the method.

54 CHAIN OF CUSTODY

The ability to trace the possession and handling of samples from the time of collection,
through analysis and reporting of results and final disposition is necessary to ensure the
integrity of the sample results. This is achieved through sample documentation

procedures referred to as "chain-of-custody".

To establish the documentation necessary to trace sample possession from the time of
collection, a chain-of-custody record shall be completed and accompany every sample.
A typical chain-of-custody record is shown in Appendix D. The record shall contain the

following minimum information:
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- Sample number (linked to the sampling location);

- Signature of collector;

- Date and time of collection;

- Sample tag number;

- Signatures of people involved in the chain of possession; and

- Inclusive dates and times of possession.

A sample is considered to be under a person’s custody if it is: 1) in a person’s physical
possession; 2) in view of the person after he has taken possession; or 3) secured by that
person so that no one can tamper with the sample. A person who has samples under

custody must comply with the chain-of-custody procedures.

In order to maintain chain-of-custody, each person in custody of the sample shall sign
the form at the time of accepting and relinquishing custody of the samples. The
samples shall not be left unattended unless placed in a secured and sealed container
(custody seals) with the chain-of-custody record inside the container.

In addition, the sampling team will document all field activities in field logbooks.
Custody of samples prior to shipment to the laboratory should be traceable through
both the chain-of-custody record and the field logbooks.
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APPENDIX A

PRELIMINARY SUMMARY OF ANALYTICAL PARAMETERS,
CORRESPONDING EPA METHOD NUMBER, CONTAINER VOLUME,
PRESERVATIVES, AND ANALYTICAL HOLDING TIMES



TABLE 1

METALS

Detection Preservative/ Analytical
Parameter Method Limit (ug/L) Container Type Handling’ Holding Time
Arsenic EPA 206.2 1 500 ml Plastic Bottle HNO, 6 months
Cadmium EPA 213.2 0.1 500 ml Plastic Bottle HNO, 6 months
Chromium EPA 200.7 7 500 ml Plastic Bottle HNO, 6 months
Copper EPA 220.2 i 500 ml Plastic Bottle HNO, 6 months
Lead EPA 239.2 1 500 ml Plastic Bottle HNO, 6 months
Selenium EPA 270.2 2 500 ml Plastic Bottle HNO, 6 months
Zinc EPA 200.7 2 500 ml Plastic Bottle HNO, 6 months
Mercury EPA 245.1 0.2 500 ml Plastic Bottle HNO, 28 days
Nickel EPA 249.2 1 500 ml Plastic Bottle HNO, 6 months
Silver EPA 2722 0.2 500 ml Plastic Bottle HNO, 6 months

! Filter to analyze for dissolved metals.



WATER QUALITY PARAMETERS

TABLE 2

Detection Preservative/ Analytical
Parameter Method Limit (mg/L) Container Type Handling Holding Time
TDS EPA 160.1 10 500 ml Plastic Bottle 4°C/filter 7 days
TSS EPA 160.2 4 500 ml Plastic Bottle 4°C 7 days
NO, - N EPA 300.0 0.01 500 ml Plastic Bottle 4°C/filter 28 days
NO, + NO, - N EPA 353.1 0.01 500 ml Plastic Bottle 4°C, H,50 ffilter 14 days
NH, - N EPA 350.2 0.05 500 ml Plastic Bottle 4°C, H,S0 ffilter 28 days
TKN EPA 351.2 0.1 500 ml Plastic Bottle 4°C, H,S0, 28 days
BOD EPA SM 507 2L Plastic Bottle 4°C 48 hours
CoD EPA 410.4 3 125 ml Plastic Bottle 4°C, H,S0, 28 days




TABLE 3

MISCELLANEOUS ANALYSES

Detection Preservative/ Analytical
Parameter Method Limit (mg/L) Container Type Handling Holding
Time
Phosphorous (Total) EPA 365.1 0.01 50 ml Plastic/Glass 40°C, H,S0, 28 days
Phosphorous (Dissolved) EPA 365.1 0.01 50 ml Plastic/Glass 4°C, H,S0,filter 28 days
Oil and Grease EPA 413.1 5 2 x 1000 ml Glass 4°C, HCI 28 days
TPH CA DHS 100 ml Glass 4°C 14 days
Fecal Coliforms "Standard Method" 250 ml Sterile Plastic 4°C, Na,S,0, 6-8 hours
TOX SW-846 9020 5ug/L 250 ml Glass 4°C, H,S0, 40 days
Chlorinated volatiles SW-846 8010 ’ 2 x 40 ml Glass 4°C 7 days

* The detection limit is compound dependent, but is approximately on the order of 0.1 ppb (ug/L).



TABLE 4

ORGANIC PRIORITY POLLUTANTS

Detection Preservative/ Analytical
Parameter Method Limit (ug/L) Container Type Handling Holding Time
Semivolatiles EPA 625 3 x 1000 mL Glass 4°C, Na,S,0, 40 days
Acenaphthene 10
Acenaphthylene 10
Anthracene 10
Benzidine 10
Benzo(a)anthracene 10
Benzo(b)fluoranthene 10
Benzo(k)fluoranthene 10
Benzo(ghi)perylene 10
Benzo(a)pyrene 10
Bis(2-chloroethoxy)methane 10
Bis(2-chloroethyl)ether 10
Bis(2-chloroisopropyl)ether 10
Bis(2-ethylhexyl)phthalate 10
4-Bromophenyl phenyl ether 10
Butyl benzyl phthalate 10
p-Chloro-m-cresol 10
2-Chloronaphthalene 10
2-Chlorophenol 10
4-Chlorophenyl phenyl ether 10
Chrysene 10
Di-n-butyl phthalate 10
Dibenz(a,h)anthracene 10



TABLE 4

ORGANIC PRIORITY POLLUTANTS

Detection Preservative/ Analytical
Parameter Method Limit (ug/L) Container Type Handling Holding Time
Semivolatiles (Continued) EPA 625 3 x 1000 mL Glass 4°C, Na,S,0, 40 days

O-Dichlorobenzene 10
m-Dichlorobenzene 10
p-Dichlorobenzene 10
3,3’-Dichlorobenzidine 20
2,4-Dichlorophienol 10
Diethylphthalate 10
2,4-Dimethylphenol 10
Dimethyl phthalate 10
1,2-Diphenylhydrazine

4,5-Dinitro-o-cresol 50
2,4-Dinitrophenol 50
2,4-Dinitrotoluene 10
2,6-Dinitrotoluene 10
Di-n-octylphthalate 10
Fluoranthene 10
Fluorene 10
Hexachlorobenzene 10
Hexachlorocyclopentadiene 10
Hexachloroethane 10
Hexachlorobutadiene 10
Idndeno(1,2,3-cd)pyrene 10
Isophorone 10



TABLE 4

ORGANIC PRIORITY POLLUTANTS

Detection Preservative/ Analytical
Parameter Method Limit (ug/L) Container Type Handling Holding Time
Semivolatiles (cont.) EPA 625 3 x 1000 mL Glass 4°C, Na,S,0, 40 days
Naphthalene 10
Nitrobenzene 10
o-Nitrophenol 10
p-Nitrophenol 10
n-Nitrosodimethylamine 10
n-Nitrosodiphenylamine 10
n-Nitroso-di-n-propylamine 10
Penta chtorophenol 50
Phenanthrene 10
Phenol 10
Pyrene 10
1,2,4-Trichlorobenzene 10
Pesticides/PCBs EPA 608 2x 1000 mL Glass  4°C 40 days
PCB-1242 0.5
PCB-1254 1.0
PCB-1221 0.5
PCB-1232 0.5
PCB-1248 0.5
PCB-1260 1.0
PCB-1016 0.5



TABLE 4

ORGANIC PRIORITY POLLUTANTS

Detection Preservative/ Analytical
Parameter Method Limit (ug/L) Container Type Handling Holding Time
Pesticides/PCBs (Continued) EPA 608 2 x 1000 mL Glass 4°C 4() days

Toxaphene 1.0

Aldrin 0.05
Alpha-BHC 0.05
Beta-BHC 0.05
Gamma-BHC 0.05
Delta-BHC 0.05
Chlordane 0.5

4,4’-DDT 0.10
4,4'-DDE 0.10
4.4’-DDD 0.10
Dieldrin 0.10
Endosulfan 0.05
Endosulfan II 0.10
Endosulfan Sulfate 0.10
Endrin 0.10
Endrin Aldehyde 0.10
Heptachlor 0.05

Heptachlor Epoxide 0.05



TABLE 4

ORGANIC PRIORITY POLLUTANTS

Detection Preservative/ Analytical
Parameter Method Limit (ug/L) Container Type Handling Holding Time

Volatiles EPA 624 2 x 40 mL Glass 4°C 7 days

Acrolein

Benzene
Bromodichloromethane
Bromoform

Carbon tetrachloride
Chlorodibromomethane
2-chloroethylvinyl ether
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichlorgethene
Trans-1,2-Dichloroethene
1,2-Dichloropropane
Cis-1,3-Dichloropropene
Trans-1,3-Dichloropropene
Ethylbenzene

Methylene Chloride
1,1,2,2-Tetrachloroethane
Tetrachlorocthene
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TABLE 4

ORGANIC PRIORITY POLLUTANTS

Detection Preservative/ Analytical
Parameter Method Limit (ug/L) Container Type Handling Holding Time

Volatiles (Continued) EPA 624 2 x 40 mL Glass 4°C 7 days

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
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TABLE 5

PRIORITY POLLUTANT
HERBICIDES
Detection Preservative/ Analytical
Parameter Method Limit (ug/L) Container Type Handling Holding Time
24-D EPA 8150 1.2 1 L amber glass bottle; 4°C 40 days
TFE-lined cap
2.4-DB EPA 8150 0.91 1 L amber glass bottle; 4°C 40 days
TFE-lined cap
24,5-T EPA 8150 0.20 1 L amber glass bottle; 4°C 40 days
TFE-lined cap
2,4,5-TP EPA 8150 0.17 1 L amber glass bottle; 4°C 40 days
TFE-lined cap
Dalapon EPA 8150 58 1 L amber glass bottle; 4°C 40 days
TFE-lined cap
Dicamba EPA 8150 0.27 1 L amber glass bottle; 4°C 40 days
TFE-lined cap
Dichloroprop EPA 8150 0.65 1 L amber glass bottle; 4°C 40 days
TFE-lined cap
Dinoseb EPA 8150 0.07 1 L amber glass bottle; 4°C 40 days
TFE-lined cap
MCPA EPA 8150 249 1 L amber glass bottle; 4°C 40 days
TFE-lined cap
MCPFPP EPA 8150 192 1 L amber glass bottle; 4°C 40 days

TFE-lined cap
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APPENDIX B

MANUFACTURER’S INFORMATION COVERING
AUTOMATED MONITORING AND SAMPLING EQUIPMENT



STEVENS Model 61 Total Fiow Meter

Lightweight, portable for easy
installation, servicing, and reiocation

Interchangeable flow cams and
gears for greater accuracy and easy
in-field changes

Seven-digit totalizer for continuous
volume indication

Choice of AC synchronous motor
drive or Quartz Multispeed Timer

The Stevens Model 61 Total Fiow Meter (TFM) is
designea for on-site measuring of open cnannet
flows. Instruments can be furnished to record ang
totalize in either English or metric units, ang can
be used with virtually any type and size of weir or
flume. A full-scate measuring range may run trom
as low as 14,000 gailons per day {GPD) through a
22-1/2° V-notch weir to as much as several hundred
million gatlons per day (MGD) through large sizes
of Parshatl and other types of flumes,

The voiume of liquid flowing through a primary
measuring device is a function of the height of the

surface above a reference point. The TFM uses a
float to detect this height and convens it into a
reading of instantaneous flow,

Stevens' Reputation for Quality

The Maodei 61 Total Fiow Meter represents
Stevens' continuing effort to provide a high-quality
product which mests customer needs at a cost-
effective price.

Convenience

The TFM converts water ievel measurement to
flow data for continuous indication (61M) or grapn-
ic record (61R), and uses a mechanical totatizer for
continually indicated vetume. The unit is housed
in a compact case for portability, and comes
equipped with a bracket for sheif or table mount-
ing. The seven-digit totatizer and chart drives are
powered by AC syncnronous motors or. if pre-
ferrea. by a battery-ariven Quartz Mulitispeea Timer.

Flexibility

A major teature of these instruments is the ability
to convert them for other flow ranges by an easy
in-field change of flow cam and flow gears. For in-
flitration studies and simitar applications the
operator may use the meter on a V-notch weir in
the morning, a Parshatl flume in the afternoon, and
something eise later in the week. These portable
meters are compact, lightweight, and simpie to in-
stall, service, maintain, or reiocate.
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Easy to understand, instail.
and operate

|

Reliable, accurate for remote
total flow monitoring

e

[

Easy to convert for any
weir or flume

I

|

Float- or pressure-operated
input devices

i

|

The STEVENS Model 88 Remote Total Flow Meter (RTFM)
1S designea to altow for the recorcing nstrument to be locateg
remotely from e gaging site. which provides tor more con-
verent menitonng of RTFM data. The RTFM shoutd be usea
in environmentatly controlied areas such as a contro! rocm

Model 88R

STEVENS Model 88 Remote Total Flow Meter

or offica. and receives transmitted data from the Stevens
Position Analog Transmitter (PAT) or Stevens Submersibie
Depth Transmitter (SOT).

Stsvens’ Reputation for Quality

The Modei 88 Remote Totai Flow represents Stevens' con-
finuing efforts to provxde a high guairty prodguct which meets
customer needs at a cost-effective pnce.

Convenience

The ATFM converts water level measuremernt to flow data
for continuous indication (88M) or graphic record (88R), and
uses a mechanicai totalizer to continually ingicata voiume.
The unit is housed in a compact ¢ase which can be mounted
either on a steif or wail, or is availabie for panel mounting.
it is easy 1o instail, service, maintain, or relocate.

Flexibility

interchangeable parts are avaiable for simpie fieid conver-
sion to increase or decrease the instruments fiow range,
change over 10 anather weir or fluma. or change chart speeg
(four speedas avaiable).

The RTFM is designed for remote measunng of
open channei flows when connected {0 a fioat-operated
PAT or pressure-operated SCT. The unit operares on
24 VAGC, 60 Hz This is provided by a UL approved

WMy,
- e wgm
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STEVENS Type F Water Level Recorder

Compact, portable,
self-contained power

Use for ground water studies,
irrigation, sewerage, stream gaging,
water supply

Choice of Quartz Muitispeed Timer,
AC synchronous motor drive, or
weight drive

Easy field conversion
to vary recording ratio

English or metric models

The Stevens Type F Water Levei Recorder was in-
troduced in the 1930's. It quickly became a favorite
with hydrologists and technicians who appreciated
its accuracy, compact size, easy porability, and
low cost. Through the years many improvements
have been made to the Type F Recorder, and its
worldwide acceptance has grown. Today, the Type
F is the most versatile — and popuiar — of all
Stevens instruments, and is an inexpensive, ac-
curate recorder for general-purpose use.

Stevens' Reputation tor Quality

The Type F Water Level Recorder represents
Stevens’ continuing effort to provide a high-quality
product which meets customer needs at a cost-
etfective price,

Flexibility

The Type F recorder is a labor and time-saving in-
strument for permanently recording the varying
leveis of any liquid surface. Flow gata may aiso be
obtained by using it with weirs, flumes, or where
water depths are an index of flow. Additionat non-
typicat uses include special magnified recordging
ratios for ground subsidence and earth movement
studies.

Convenience

The movement of the float on fluctuating water
surfaces causes the chart drum to be turned pro-
portionally as the timer-controlled pen moves
across the chart at a constant speed. The resuiting
graph shows the water levei against a record of
time. The range in stage is limited only by the
length of the fioat line ana float size since the
chart drum may make any number of revolutions.

The ball-bearing mounted chart drum responds to
0.01 foot (3 mm) change at 1:1 scale, using a § inch
(127 mm) fioat. The instrument is actually sensitive
to 0.002 foot (0.6 mm) and can record to such a
degree of accuracy if a large enough float is used.

The cast metal base has four legs for support. A
sheet metat cover, with convenient carrying handie,
can easily be removed for servicing.

Choice of Clock Drives

The Type F Recorder offers a choice of three
clock drives: Quartz Multispeed Timer (QMT), AC
synchronous drive, and a weight drive, The drives
ara geared to the pen carriage and move the pen
across the chart once in a perniod of hours, days, or
a month, depending on the clock and time scale
selected. Clock drives can be easily changed in
the fieid.




STEVENS Type A-71 Recorder

Provides unlimited range
in stage

Easy field change of chart
speed and recording ratio

Up to 6 months
of unattended operation

On-site chart recording
with telemetry options

The STEVENS Type A-71 Recorager was first in-
troguced in 1911, and has been improvea and per-
fected over the years. Today it is stll the woridwige
standard in quality and reliabiiity for nver hydrog-
raphy and other installations where long-term
operation 1s reguired.

The A-71 is a float-operated recorder that
provides a permanent, long-term graphic record of
water-level fluctuations. A clock movement controis
the rate at which a strip chart is advanced. The rise
and fall of the float moves a marking stylus lateraily
across the chart, The stylus will reverse at each
margin so that any range of water tevel can be ac-
commodated.

Stevens’' Reputation for Quality

The A-71 Recoraer represents Stevens’ con-
tinuing efforts to provide a high-quality product
which meets customer needs at a cost-effective
price.

Convenience

The A-71 Recorder uses a strip chart and pen
marker to provide a permanent on-site record of
water-level fluctuations. Both metric and English
models are available. The A-71 Recorder stands
on a three-legged cast metal base, and has an
ABS plastic cover with a fuli-face gasket and a
ctear viewing port. Double-jointed hinges permit
maximum cover movement for servicing in
crampeq guarters. Key-snaped hasps ensure
secure closing and easy release of the cover even
with gloves on.

Telemetry and Data Logging Options

The Type A-71 Recorger may be used with the
Stevens Type A/F Logger, a micro-processor-
based. low-power data logger. The Type A/F Log-
ger offers a convenient, cost-effective way of
getting water-level data in a computer-compatible
format, and it does so without disrupting the chan
recording function. See Bulletin 76.

Type A-71 Recoraer
with OMT




Montedoro-Whitney

* Depth and Mean Velocity Datalogging
* Rain Gage input and Sampier Triggering

SystemQ — Compiete Flow Monitoring and Controi

Syste

* User di

mQ Applications:

* Infiitration and Inflow studies

* Sewer System Evaluation Surveys

+ Combined Sewer Overflow monitoring
* Industriat Surveiitance programs

scharge billing

* System capacity planning and control
* Remote tetemnetry data coilection

SystemQ Features:

* SonicStar reads Mean Velocity directly from the flow

* 64 Kbyvte solid-state memory with batterv back-up

* Powerrul QBase * software tor IBM-compauble computers
+ All electronics sealed in waterprooi cornpanment

+ Battery power with standard lantern-tvpe patteries

* Optional rain gage input

+ Optional flow proportional sampier triggering output

Sameier iriggenng

SystemQ — the compiete, state-of-the-art system to
portable flow monitoring. The Q-Logger™ uses the re-
liable and accurate SonicStar probe to directly read
bi-directicnai mean velocity and depth to caiculate
flow. and requires little or no maintenance, even in
flows containing grease or contaminants. Flow data
may be correlated to rainfall with the optional rain
gage input. The Q-Logger aiso offers fitow proportion-
al triggering of wastewater sarnplers with the optionat
sampler trigger output.

SystemQ - Powerful QBase software collects and pro-
cesses data on rield or oifice computers. Jdbase otfers
many easy to use functions. Remote data telemertry
and automatic poiling is optionaily available with the
SystemnQ telemetry module. Fiow monitoring has nev-

er been so economical, accurate. and easy.

Q-Logger — Rugged, Reliable Performance

Q-Logger has been designed for refiable operation in harsh field conditions present in

sanitary sewers. field serviceable. solid-state electronics are isolated
waterproof companument inside Q-Loggers polypropylene housing.

adiustments are required, which allows interchangeable circuit boards. Q-lLogger
uses standard lantern-type alkaline batteries which are easily repiaced without ex-
posing the electronics. 64 Kbytes of solid-state memory will hold 55 days of flow data
at typical 5 minute recording intervais. Data integrity is assured by a memory back-up
battery. The Q-Logger even gives a charge status indication of both the back-up and

primary batteries!

* 64 Kbyte, battery-protected memory

+ Slate or Wrap-around data storage

* Rugged, waterproo! enciosure

+ Desiccant protects depth sensor from damage

in a separate.
No calibration
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Easv to foliow fiow
charts, detailed flow
SUmmary reports. print-
outs of programming
parameters. and sam-
pler event marks are
printed by the buiit-in
plorter, :

Electricai connecuons
are kept cleanand drv
by seaied cabie
CONnectors.

| Level, flow rate and total
ISCQ 2230, i flow informaucn are
displaved on the alpha-

numenc LCD. [talso

visuailv prompts vou

througn programmung.

The rugged case 1s

COITOSION resistant.

dust-tight and water-
tight 10 meet NEMA 4x
requirements.

‘?
?
|
|

R TERLS e B PR - WL T o
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o -

Humiditv and corrosive
gasses are sealed out by
a fully gasketed door.

Fiexibie AC or DC power
SOurce options are
available for portabie or
permanent MoNIonNng
applicauons.

For appiications whnere a
built-in piotter is not
i required. a plotteriess
ISCO 3210 ! version is available.

Liteayawes Siow Mhetar

Readouts can be viewed
through a large window
eliminaung the need to

open the door,

To assure dependable

operauon. corrosion
resistant hardware s

used throughout.

Internal components
arekeptdrvbya
rechargeable desiccant
canister.
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Select the level
measurement
technology best
suited to your
monitoring site
and conditions.

Site Conditions

Open channet flow measurement site conditions varv wideiv.
The flow stream may contain corrosive elements. The liquid
surface may be choppy or foamv. Air or liquid temperarure can
fluctuate. All of these conditions can adversety affect measure-
ment accuracy. [t is imponant to select a level measurement
method that minimizes the effect of site conditions.

O Transducer Location

The Isco 3200 Series offers vou three different level measure-
ment technologies. The 3210 Ultrasonic. 3220 Submerged Probe.
and 3230 Bubbter Fiow Meters ailow vou to choose the method
best sulted for vour specific site conditions.

Instailation

Isco otfers a comptete line of mounting hardware for mounting
sensars in streams, manhole inverts, round pipes and flumes.
To speed instailation. some flumes are available with built-in
ulrasenic meunung brackets. molded recesses to accomme-
date submerged probe sensors. or integrat bubbter tubes.

Our technicai suppor staif and saies representatives wiil be
glad to work with vou to provide the best solution for vour moni-
toring applicarion. If vou need help with vour application give us
acall. toll free 800 228-4373.

3210 Ultrasonic Sensor

TheIsco 3210 Ultrasonic Sensor transmits a sound pulse
which is retlectea trom the surtace o the flow stream. The
vlapsed tme benween sending the puise and recevingan
vcho determines the level in the tlow stream.

The advantage o ultrasonic measurement is that the
sensor does not contact the liquid being measured. The 3210
uses a single-head sensor design. sealed in a corroston
resistant. acetal plastic housing. The ulrasonic sensor
requires no scheduled maintenance.

ATeflon®coated. stainiess steel temperature probe mea-
sures air temperarure around the sensor and compensates
for changes in air temperature that can affect accuracy.
Debris or foam on the water can fool a sensor itio giving
inaccurate readings. For these conditions. the internal flow
meter software uses false echo detection and multipie ievei
reading averaging. These techniques eliminate signais outside
of an acceptable range, helping extend the userul range ot
applications for ultrasonic measurement.

The uitrasanic sensor can be mounted cver the flow
stream using an opuonal mounting bracket. For temporarv or
portable applications. the sensor can be suspended over the
flow stream bv its steel reinforced cabie. An optionai cable
stiffening weight is available to aid suspension mountng.

® Du Pont

\o" ‘.—:



3220 Submerged Probe

The Isco 3220 Submerged Probe contains a miniature differen-
tial pressure transducer that measures nvdrostatc pressure
above the prooe. and converts the pressure reading into an
anaiog signai, The signai is amptified by an in-line eiectronics
package, transmirted

3220 Submerged Prabe to the flow meter. and
converted into a levet
reading.

The probe usesa
streamiined. low-
protile design ta
minimize flow stream
obstrucuon. A smail
diameter plastic rube located within the connect cable allows
the pressure transducer to be referenced to aumospneric pres-
sure [0 ensure measurement accuracy.

The submerged probe is not affected by changes in air
temperature or bv solids and siit. However. large fluctuations in
water temperarture can affect accuracy.

The prooe can be quickly instailed in a flow stream using Isco
MOUNUNE rings or mountng straps. In addition. severai flume
manufacturers offer flumes with an integral recess for mounung
the Isco submerged Probe Sensor.

3230 Bubbler

Isco 3230 Bubbler Flow Meters use a compact. intemal air
COMPpressor o 10rce a metered amount of air througn & line
submergea in the flow channel. By measunng the pressure
needed to force air bubbles out ot the line, the level of the water
abave the reference point can be accurately determined.

Rapidly rising and falling heads and suspended solids can
cause problems for some bubbler flow meters. but not the
3230. Isco Super Bubble™ software Is a built-in feature that
senses rapidly rising heads and increases the bubble rate to
compensate. The exclusive isco automatic bubble line purge
prevents the build-up of potenually clogging solids. The
purge can be set to occur at selected time intervals, or can be
activated manuaily.

New Isco Automatic Drift Compensation allows the 3230
to compensate for errors caused by transducer driftand
changes in remperature that can affect accuracy.

The Teflon or vinyi bubbie lines are easily instaiied in the
flow stream. Flumes are available from severat manufacturers
with integrat bubbler tubes. Special metenng inserts are also
available for the 3230 Bubbier Flow Meters for quick and
accurate temporary monitoring in pipes without pnmary
devices.




Isco 3200 Series Open Channel Flow Meters
& Flowlink Software Overview.

The modular nanure of the As your flow monitoring If you need additional informa-

3200 Series Fiow Meters and requirements change, addi- tion on the Isco 3200 Series

Flowiink Software ailows vou tional componerits can be Flow Meters or Flowlink Soft-

to configure a svstem to fit added to vour svstem with the ware, please contact vour iocal

VOUT exact needs. knowiedge that they wili all Isco representative of phone
work together. toll free 800 228-4373.

/ |

s

TTO0FR Saoet [

I

Externat Inputs

and Cutputs ‘-
=
3210 wio Pramer

' Series 3200 Flow Meters | Open Channeis

| Gewere ]

=

Flowini = Desklop PC

’iﬁ

[ Teiemery |

Laptop interrogation Central Processing Telemetry
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Chemical compatibiiity

Continuous Exposure at 140°F (60°C)"

CHEMICAL MODEL 2870 MODEL 2300 & 2400  MODEL 2400
(Suspension or Solution in water){ Bubble Tube Submerged Probe Ultrasonic Sensor
Organic Sohenu >5% Companble Mot Recornmended Compaobie
Organic Acids >20% Companbie Not Recommended Compaubie
Alcohois Compatbie Compaubie Companble
Esters >5% Companbie Not Recommended Companble
inorganic Acids >20% Companbie Not Recommended Compauble
Inorganic Bases >25% Compaable Mot Recommended Compatble
Inoraanic Salts Compaubie Compaublie Companble

!f questions anse conceming compatbility, sampies of materials used in construction are available from isco for testing.
The suomercea prooe nas o terr range or 30° to LOO"F (~1" to 38°C)

Leve! sensor selection guide

Application requirements Bubbler Submerged probe Ultrasonic
and site conditions (Modei 2870) (Modeis 2300 & 2400) (Modei 2400)
Factors affecting accuracy: Performance:

Sifting in use with cauoon® very good exceilent
High cross winds excefient excelient not recoammended
Floating debns excellent encelent poor
Suspenaed solids

(high concentanon} use with cauzon* very good’ exceiient
High grease concentraton use with caugon® very good' exceilent
Foam on iquid excetient excedient net fecornmended
Namow cnannet axcedlent excetient use with cauacn
Ajr temperature gooc® excetlent good?
Water temperature exceilent good* good?
Factors necessitating on-site maintenance: Maintenance required:

Silting in occasionai/often* non-occasionai’ none
Suspenaed solids occesional/ often® non-cccasionai’ none

High grease concenuanon occasional/ often* non-occasionait none
Channe: appucation: Instailation;

Weirs ana flumes very easy* very easy”’ easy

Smali rouna pipes moderatety easy very easy use with caugon
Large round pipes with swift current difficuit difieult easy
Irigaton cnannei or small stream somewnat difficult somewnat difficuit casy

River or other iarge stream difficult difficuft easy*

1. Probes are antected oniy Oy & murure of grease and sobds,

4. Most flurnes can be orereda with an mtegral bubbie tube Amng.

5. Flumes can De orderea with a receas in the Dodom to CCOMIMOdAAtE 8N (SCO Prode.
6. lntalianon s easy § & STUCHIre £I05S Over T STERML

2 Large ar wmoerature fluchusnons we affect accuracy.
3. Lange warter rernoersure Huctusions wai affect accuracy.

e * Autoimenc purge Mav reguce CogagNg 8Nd MaITENance.



Model 700 Portable Composite Sampler*

Model 702 Portable 24 Bottle/Composite Sampler*

Retngeratea
Sampier in
FiDergiass
SNciQsure .
STREAMLINE
Portapie
Samoiers Easiy
Conven To
Retngeratea
Units

Rugged Roto-Moided Construction
While other sampiers are constructed ot
vacuum formea ABS (acryionitrile.
butadiene. styrene}, STREAMLINE has a
tougn, rotaticnally moiged potyethyieng
case. The vacuum forming process
concentrates matenal in the straight wali
section ieaving the corners thin. making
such units prone to cracking. Conversely,
STREAMLINE's rotauonaiy moiged
process oroguces an increasing waill
thickness at the corners making it better
aple to witnstana the ngors ot held use.

STREAMLINE's Pump/Controiler As-
sembly Separates From The Base For




PumpsControtier Assempty

Posmoning inservFioat Cage

Cover

Pesmoning
_— insert

3 Gal. Polvethyiene 2': Gal. Glass ¢ A 1 Liter Poly- 350 mi. Glass Botties
Container Container ' elhviene Bot- {Set of 24
F=a i lles (set of 24)
| | —— Base

DESIGN
SPECIFICATIONS

— Applicstion: For convennonal. ioxc. & susoenged
SOMIS SAMDNING. PErManem Of DOMADIS N StaN ation.
Z Dimensions: Diameter: 19.75 in. (50.2 cmi Hewght
21.62 In. 154.9 cmi Dry Wenght 34.5 Ibs, (15.6 kg.)
(Modei 7001, 39 Ibs. (17 7 kg.) (Mode!l 702) nominal.
inciucing Integrat AC oower converter.

_ Sampie Pumo: rign sceed oenstamc. dual miler
with 387 1D x 5/8° 00 Dow Corming Silastic Ax50
medcal graas sdcond ruober DUmD ube,

~ Pump Body: Impacucorgsion resisiant Oeinn®

Z Vertical Lift: 27 1 maxwmum_

~ Samoie Transoor Veloeity: 2.7 f'secatd n vert-
cal ft in 3/8° 1D intaxe une.

— Pump Flow Rate: 3.518 mirmn at 3 i1 verteal it
n /8" 10 intake une

~ Sampie vVolume: FroTrammed m miihters. n one
mi. increments rom 30 to 399 mi

Repestanmy =5°: typical. voumse unatisctea by
changes m an

Z Ligutd Sensor: Ccnstructed of starmiess stee ana
silicone. .

~ Sampie Boftie Capacity: Discrate (24) botties:
350 mi. glass. ! iter potysihyiene. Compasne con-
taner: 2-1/2 gal. glass. J gal. poiyetnylene.

Z Samoning Modes: | Time. D Flow.
Composite Tme, Composns Flow. Time Ovemae”.
Vanabie interval’. Start/Stop” & Leved Actuanon.

~ Interval Between Samoies: Time Mode: 1 1o
9,999 munutes 1N one minute mcrements. Flow Propor-
nonal Mode: 1 10 3.999 flow Duisss (momemary ary
contact ciosure. or 12 VOC pulsa. 25 msec miumum
dguraton). 4-20 MA ntertace optional

. Multipiex: 24 bottie moge’
Sampies per Bottig: 1 10 20, 1IN 1 SaMole INCrements.
Botties per Samore: 110 24, 1n 1 DO INCrements.

SIGMA

AMERICAN SIGMA

_ Intake Purge: Ar purgea belore ana afier each
Samoe: purge auration aulomatically compensaies
for visryng intdke hne NGNS,

" ElsctegrucMech Comp ’ g

IMHAGYCOMIKION M ISIANT DOlyatNyiens: SUDMBrSDA.
watertight. dustngnt. corrosion & ice resistant: NEMA
ax 8.

. Electronics: CMOS circuntry. 100% sOiig state.

—. Control Panei: Hermencallv seaiea 18 positon. 32
1UNCHON MEMDrans Swiich Keypao with 16 character
aiphanumenc liquid crysial disoidy

~ internsl Clock: Indicates rea) ime ana gate wih
0.007% hme Dase accuracy.

~ Program Delav: Actual sSamoter start kme ana gav
1S USEr programmanie.

~ Manuai Bottis Advance: Discrete 24 Bottle Mage

Jistnoutor a0vances 10 nexi bottle.

— Manuat Sampie: inmates 3 SAMDIe S8QuUeNCcs |ore-
DUNGI/SAMDIS/DOSI-DUrge ).

” intake Ringe: Infaxe 1N& nnsed with SOurce hguiId
pNOr 10 ¢ach Samoke, trom 110 ) nnses.

~ Intake Fayit: Sampie collecton Cvcie automatcativ
repemea trom 1 10 3 bmes it sampie not obtaineo on
nmal attemot.

Z Inteks Tubing: 3/8” ID viny1 or Teflon’ with orotec-
live Outer Cover.

Z Intake Strainet: waightea. Teflon” & 316 stainiess
stesl construction. .

_ Automatic Shut-Ocwn: Oiscrete 124 bottle) Moae:
Ahiar 24 acvances of aistributor arm.

Composite Mode: Alter oresst numoer ot sampies
have been deliverea 1o COMDOSIIE cONtaner. tram
1-999 samoies. in ONe samote ncrements or upon tuil
“ottie with tloat swich.

Represented by:

~ Sampler Case: High impact resistant poty-
ethylene. J secuon construction. Double wawed Dass
direct i28 contact with DOIeNS).

~ Cooling Capacaty: 38°F below amownt aner 24
nrs. wah 65°F sampie rquigd 132 IbS. wish 350 mi. glass
notties i base).

26°F below ambient after 24 hrs. witn 85°F samoie
liqued (15 Ibs. ws1 hler DOivethyiene DOMtes N DaSe).
35°F Delow amoent after 24 hrs. with 85°F samose
hgqusd ( 26 Ibs. with 2-1/2 gai. glass cONtamer i bass|.
34°F below amDent aner 24 nrs. with 85°F sampie
ligusd (24 1bs. w/3 gal. polyetnyiene CONANG: N Dase).
— Power Requirements: 120 VAC. 60 Hz (220 VAC.
50 Hz optronan or 12 VDC.

Externa) Sattery: Aechargeagie 6 amo-n. get cell or
~ amp-nr recnargeacle Nicker-Caamium. External
bartery takes Over automancany win AC hne pawer
taiure. Dispiay inCKcates iow Dattery conamon._ Exter-
nal Battery Current Draw: YWith pump running 1.7 10
2.2A (typican), @ 11 8 VOC. Without pumo running
SMA (typicat.

Internal Battery: Lithium battery. 1.9 AMo-hr; main.
13N PrOGram 10giC Memary ana real ime ciack lor a
mimmum ot hve years. Inlemat ' lery current draw
less than 40 microamps.

Z Overioad Protection: 5 amp OC line fusa. ana 1
amp AC ne tuse.

Z Operating instructions: Laminaled 1o sampier
controter

7 Temperature Range: General usa: 32°F 10 120°F
(0*C to 50°C) Liowa Crvstal Oisplay: Operanng -14°F
:g 158°F { - 10°C to 70°C). Storage - 40°F to 176°F
| - 40°C to 80°C).

“Mode! 702 =" Advancea Samoe Program Requirec
* £.1. DuPont

ONE ELIZADETH STREET » PO BOX 300 MIDDLEPORT NEW YORK 141050300
800.635-4567 # 746-735.3616 ¢ FAX. 718.735-3711 ¢ TELEX. 750101

DOAMTFD IN it € a
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APPENDIX C

1990 PUBLIC WORKS MANUAL LISTING OF
SAMPLING EQUIPMENT MANUFACTURERS
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APPENDIX D

TYPICAL CHAIN-OF-CUSTODY RECORD



Copies: Ship with Samples

LEGEND: Original: Return la Sample Traffic Control Center
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CHAIN OF CUSTODY RECORD

Camp Dresser & McKee Inc.

6260

CDM

Field Log Book

PROJECT NAME PROJECT NUMBER Reference No.
[ ANALYSES 7 75 i
" NUMBER 0G
SAMPLE NUMBER DATE | TIME | SAMPLE LOCATION |SAMPLET &7 07 o | oo REMARKS
TYPE 4\0« o :_;}'Qyp CONTAINERS| PG NO
: OIEYEYL
- g —— ——— ] - — —
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SAMPLED BY (SIGN)
y A 4 Fé
7 T A

RELINQUISHED BY (SIGN)

RELINQUISHED BY (SIGN)

RELINQUISHED BY (SIGN}

RELINQUISHED BY (SIGN)

RELINQUISHED BY (SIGN)

@ @ O) ®

DATE/TIME { / DATE/TIME ( ! ) DATE/TIME ( / ) DATE/TIME ( / ) DATE/TIME ( / )
RECEIVED BY (SIGN) RECEIVED BY (SIGN) RECEIVED BY (SIGN) RECEIVED BY (SIGN) RECEIVED BY (SIGN)
0) ®@ ® ® ®

DATE/TIME { / ) DATE/TIME { / ) DATE/TIME ( / ) DATE/TIME ( / ) DATE/TIME ( / )
METHOD OF SHIPMENT SHIPPED BY (SIGN} RECEIVED FOR LABORATORY BY (SIGN) DATE/TIME




Task 21.C.(1) & (2)

TABLE OF CONTENTS

Section Page
1.0 PURPOSE 1-1
2.0 METHODS | 2-1
2.1  Digital Maps 2-1
2.2  Database 2-2
3.0 OUTPUT OF DIGITAL MAPPING/RELATIONAL 3-1

DATABASE TASK



Task 2L.C(1) & (2)

1.0 INTRODUCTION

1.1 PURPOSE

During the course of the Regional Stormwater Master Plan study information has been
collected which can best be accessed through the use of detailed maps and a corres-

ponding database.

The use of maps allows information such as watershed and sub-watershed boundaries,
as well as outfall locations to be presented in a spatial format. In addition to the
actual mapped location of the previously mentioned entities, the relational database will
provide additional information such as acreage, soil type, and runoff coefficients for
watershed and sub-watershed areas; and in the case of outfalls, structure sizes and
construction material. Access to the database information from the maps can be
accomplished either from hard copies provided or digitally by computer. This informa-

tion has been developed for compatability with the City’s GIS computer system.

1-1



Task 21.C.(1) & (2)

2.0 METHODS

2.1 DIGITAL MAPS

Digital mapping was accomplished using predigitized USGS Quadrangle maps. These

maps provided the base over which master plan study information was overlaid.

The base maps contain all the information on a standard paper quadrangle map other
than contours, lines and spot elevations. "Tiger" files listing street names are also
included. Base map entities are:

1) Major, minor and secondary roads

2) Landmark entities (schools, airports, churches, hospitals)
3) Pipelines, railroad tracks

4) Water bodies

5) Creeks
6) Rivers
7) Street names

8) Landmark names
9) Texas State Plane Coordinate System

Additional information mapped by the consultant from information prepared by CCSU

student forces under City direction include:

1) Outfall locations
2) NPDES discharge locations
3) Landfill locations
4) Structural control locations

5) Industrial facility locations

2-1
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Task 2.1.C(1) & (2)
Additional information to be prepared and mapped by the consultant includes:

1) Major watershed boundary delineations

2) Flood plain delineation

3) Outfall contributing drainage area delineation

4) Cell Nomenclature System on quarter mile grid over study area

All of the described information is contained within the digital drawing files. Portions
of the digitally mapped information is selectively "turned off" for clarity in plotting the
maps, which are provided as hard copies.

22 DATABASE

The relational database for the Digital Mapping System was generated in the Lotus 123
spreadsheet program using information collected during mapping data collection and dry
weather sampling by student forces under City direction and by the Corpus Christi City
Planning Department and Urban Development Department. Outfall site data informa-

tion input into the database by student forces under City direction is as follows:

1) Outfall Size

2) Construction Material
3) Sideslopes (Ditches)
4) Date of Inspection
5) Condition of Outfall
6) Presence Of:

- Debris - Flow

- Ammonia - Detergents
- Phenols - Copper

- Chlorine - Scum

7 Observed Land use (Visual)



Task 21.C.(1) & (2)

Drainage area information as provided by Corpus Christi Planning and Urban Develop-

ment Department input into the database by the consultant is as follows:

1)
2)
3)
4)
5)

Land use information (existing, 2010, ultimate)

Development scenario (existing, 2010, ultimate)

Allocation of drainage area information to outfall ID numbers
Soil types present in drainage areas

Runoff coefficients



Task 21.C.(1) & (2)

3.0 OUTPUT OF DIGITAL MAPPING/RELATIONAL DATABASE TASK

Output from the Digital mapping task will be available in several forms:

Hard Copies

1) Printed maps (color pen plotted) (24 x 36)

2) Reproducible mylars (provided to City of Corpus Christi, Nueces County
and South Texas Water Authority) (24 x 36)

3) Blueline reproductions (24 x 36) of mylars

4) Printed copy of database (8-1/2 x 11)

Disk Copies - (5-1/4 High Density IBM Format)

1) Digital Maps (DXF Format)
2) Database (DOS Format)

3-1
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Task 2.1.C.(3)

1.0 INTRODUCTION

1.1 BACKGROUND

One of the critical elements of the Regional Stormwater Master Plan is the develop-
ment of a Control Plan designed to detect and correct illicit discharges to the local
storm sewer system. This Control Plan is intended to facilitate the identification and
removal of illicit storm sewer system connections and prevent illegal dumping to the
municipal separate storm sewer system. Its chief purpose is to prevent subsequent
discharge of potentially harmful pollutants to local receiving waters such as Corpus
Christi and Oso Bays. The Control Plan also contains a schedule for monitoring
suspect outfalls on a regular, systematic basis.

EPA defines "illicit discharge" as "any discharge to a municipal separate storm sewer
that is not composed entirely of stormwater except discharges pursuant to a National
Pollutant Discharge Elimination System (NPDES) permit ..." Conversely, "stormwater”
is defined by EPA as "stormwater runoff, surface runoff, ... and drainage related to
storm events and snow melt". Examples of illicit discharges, or non-stormwater pollutant
sources, include commercial car wash effluent, fugitive floor drain releases, cooling tower
blowdown discharges, and non-NPDES permitted industrial process wastewater.
Examples of illegal dumping include improper paint, solvent, and waste oil disposal,

automotive radiator fluid discharge, and indiscriminate littering and trash dumping.

In developing this Control Plan, a two-phase field screening survey of all major outfalls
has been recommended to identify and monitor potential illicit connections and
improper disposal practices. The Phase One field screen of all major outfalls was
performed under Task 2I.A (Mapping Data Collection Plan). This task is responsible
for identifying all outfalls that demonstrate dry weather flow (flow independent of
stormwater) or the presence of standing water, which may be indicative of an illicit
connection located upstream within the contributing drainage area (or subbasin). Task
2.1.A also monitors the presence of diagnostic pollutant parameters--primarily visual --

that may indicate dry weather discharge or illegal dumping that has recently occurred

1-1



Task 2.1.C.(3)

within the subbasin. These diagnostic pollutant parameters include odor, color, turbidity,
oil sheen, surface scum, algae, weed growth, and debris. Findings from the comprehen-
sive Phase One outfall characterization survey will then be condensed into a list of
suspect outfalls that will be field sampled and analyzed during Task 2.1.D - Dry
Weather Sampling.

The Dry Weather Sampling task will serve as the Phase Two field screen for illicit
connections and will scrutinize all potentially suspect outfalls through field sampling and
on-site testing of dry weather flows. EPA-approved field test kits will be used to
analyze for the presence and concentration of various parameters (see Section 3.4 for
a complete listing). An initial Control Plan schedule for suspect outfall investigation
is developed herein based on Phase One data. Upon completion of Task 2.1.D, the
results of the two-phase field screening process will serve as the basis for re-prioritizing
the outfall monitoring schedule for the Control Plan. Furthermore, it will assist field
and management personnel with the process of pinpointing and eliminating non-
stormwater discharges from the local storm sewer system.

1.2 PURPOSE

The basic premise for developing a Control Plan for the detection and correction of
illicit connections within the regional storm sewer system is to protect water quality by
preventing point and non-point source discharges from reaching the local receiving
waters. It is well established that storm drainage systems are commonly polluted by
numerous discharge sources. Some notable examples of these sources include non-
regulated industrial waste streams, indiscriminate waste dumping, and cross-connection
or inflow from leaking wastewater lines. The negative impacts caused by these pollution
sources and the associated degradation of water quality in the valuable receiving
waterways is now recognized as a significant problem by local, state and national
agencies. Therefore, the purpose of this Control Plan is to identify potential illicit
connections to the local storm sewer system and to provide a logical, prioritized
schedule for pollutant discharge detection and location, utilizing the most economic,

time efficient methods available. Ultimate correction and removal of illicit connections
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Task 2.L.C.(3)

will cause responsible parties to either: 1) disconnect from the stormwater system and
discharge to the sanitary sewer system (pretreatment options may be necessary) or 2)
modify discharges into compliance with NPDES permit regulations and continue to
discharge to the stormwater system.

1.3 FORMAT

This Control Plan document is arranged into six sections. Section 1.0 provides an
Introduction to the Control Plan by describing general background information and
citing the purpose of the Control Plan. Section 2.0 states the methodology used to
identify suspect outfalls and then presents the results of the receiving waterway (outfall)
analyses. Section 3.0 outlines Control Plan Strategy by describing suspect outfall
prioritization methodology based on outfall field-screening results. A listing of suspect,
prioritized outfalls is also presented. Section 3.0 further evaluates screening parameters,
presents supplemental procedures, and describes a periodic outfall inspection program.
Section 4.0 presents the actval Control Plan, outlining physical connection location
techniques and strategies, and further describes a prioritized schedule for suspect outfall
monitoring. Section 5.0 provides sampling health and safety guidelines and Section 6.0

presents references used in the preparation of this document.



Task 2.1.C.(3)

2.0 SUSPECT OUTFALL IDENTIFICATION

The identification of suspect outfalls for the presence of illicit connections and/or
improper dumping is intended to incorporate the data results generated from the two-
phase field screen of all major outfalls from the local storm sewer system. Phase One -
Mapping Data Collection Plan (Task 2.1.A) - provides the initial field screen of all
major outfalls, narrowing the list of inventoried outfalls to those which possess a

combination of the following characteristics:

Dry weather flow

Dry weather standing water

Diagnostic pollutant parameters

Phase Two

identified during Task 2..A. Sampling crews will measure dry weather flows, in

Dry Weather Sampling (Task 2.1.D) - focuses on the suspect outfalls

addition to field-analyzing the presence and concentrations of such pollutants as total
chlorine, total copper, total phenol, detergents (or surfactants) and pH (and others
recommended in Section 3.5).

This Contro! Plan is based on Phase One (Task 2.I.A) field screening results. The
following discussion details the methods used to perform the Phase One field screen for
illicit connections and presents the results generated from the outfall characterization
effort. Outfalls prioritized for Control Plan scrutiny (presented in Section 3.2) are
based upon the observed Phase One findings. Outfalls may be reprioritized in the
future based on Phase Two findings.

2.1 METHODOLOGY

Task 2.ILA (mapping data collection) served as the primary basis for the identification
of suspect outfalls located within the regional storm sewer system. Besides determining
the precise location and dimensions of all major outfalls found along the banks of

receiving waterways, the mapping data collection task also entailed Phase One field
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screening for suspect outfalls. Central to this task was the determination of the
presence/absence of dry weather flows, standing water, diagnostic pollutant parameters,
and determination of the land use source area. The field data collection sheet used
for outfall characterization during Task 2.1.A is shown in Figure 2-1. The

subsequent discussion explains the rationale used to develop a prioritization of suspect

outfalls (presented in Section 3.2), based upon Phase One field screening results.

2,1.1 FLOWING OUTFALLS

The primary indicator for locating suspect outfalls is the presence of flow in the storm
sewer system during dry weather conditions. A dry weather flow is defined as a flow
that occurs independent of a rainfall event (no rainfall during the previous 48 hours).
Therefore, the presence of a dry weather flow is indicative of a non-stormwater release
to the system and is the leading cause for concern that an illicit connection is present
within the outfall’s drainage subbasin. Presence of dry weather flow is also an
automatic mechanism for a given outfall to be field-tested during the dry weather
sampling phase. A summary of flowing outfalls detected during the mapping data
collection task is presented in Section 2.2.2,

2.1.2 STANDING WATER OUTFALLS

A secondary consideration for identifying suspect outfalls is the presence of standing
water at the storm sewer system’s discharge point into the receiving waterway. The
existence of standing water at an outfall during dry weather conditions (those not
influenced by rainfall during the previous 48 hours) may or may not be indicative of
a non-stormwater release. Standing water may indicate normal drainage conditions at
the outfall location. In most cases, outfalls partially submerged by standing water are

influenced by tidal or conveyance related effects.

For these outfalls, field crews should locate a non-submerged point of the sewer system
upstream to inspect for flow. If flow is verified, then field-testing analysis should be
performed during the dry weather sampling phase. A presentation of outfalls that
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DATA COLLECTION SHEET

FILL IN BLANKS/CIRCLE APPROPRIATE ITEMS
PROVIDE DESCRIPTION OF ITEMS CIRCLED AS APPLICABLE

INVESTIGATOR: -

DATE: TIME:

QUTFALL I.D. # OUTFALL DIMENSIONS:

OUTFALL MATERIAL: CONCRETE METAL EARTH OTHER
OUTFALL STRUCTURAL CONDITION: GOOD FAIR POOR
QUTFALL SILTATION DEPTH: NONE 1/4FULL 1/2FULL 3/4FULL PLUGGED
DEBRIS: YES NO STANDING WATER: YES NO
WEED GROWTH: YES NO FLOW: YES NO
COLOR: YES NO ODOR: YES NO
TURBIDITY: YES NO SCUM: YES NO
OIt SHEEN: YES NO ALGAE : YES NO
LAND USE: UNDEV, AGRI. IND. RES. COoMM.
COMMENTS:

SITE SKETCH:

Figure 2-1

Field Data Collection Sheet
Mapping Data Collection Task
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Task 2.1.C.(3)

displayed standing water during the Mapping Data Collection task is discussed in
Section 2.2.3. All outfalls that demonstrate presence of suspect diagnostic pollutant

parameters should be investigated first.
2.1.3 DIAGNOSTIC POLLUTANT PARAMETERS

Another significant component of the mapping data collection task is the presence/-
absence inventory of diagnostic pollutant parameters field screened during the Phase
One outfall characterization survey. Eight diagnostic pollutant parameters (see Figure
2-1) were inventoried to assist with the prioritization of suspect outfalls. These
parameters may be rank-ordered in importance from highest concern to lowest concern
as follows: oil sheen, color, odor, turbidity, scum, algae, weed growth, and debris.
However, this rank-ordered listing of parameters is not based upon a rigid matrix
framework and these parameter categories may overlap each other in subjective degrees
of concern or importance. Nevertheless, a qualitative ranking system is still necessary
to create a prioritization of suspect outfalls for future investigation. Therefore, the most
important function that these diagnostic pollutant parameters provide is their cumulative
combinations with flowing (and standing water) dry weather conditions and, thus, their
utility in prioritizing outfalls for the Control Plan. A summary of the diagnostic
pollutant parameters identified during Task 2.1.A is presented in Section 2.24.

2.14 LAND USE CHARACTERIZATION

Similar to the diagnostic pollutant parameters, the Task 2I.A field screen also
investigated the predominant land uses surrounding respective outfalls. These land use
determinations were based upon visual inspections made at each outfall’s location. Five
types of land use categories were noted and may be subjectively ranked by potential for
illicit connection. Presented in descending order of level of concern, they are as
follows: industrial, commercial, agricultural, residential, and undeveloped. Again, some
outfalls will represent a combination of land use areas and there may also be subjective
overlap among importance of land use types. Regardless, their function will be served

in the prioritization of suspect outfalls for the Control Plan. Emphasis will be placed
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on developed areas rather than undeveloped areas. A summary of land use categories
identified during the mapping data collection Phase One field screen is outlined in
Section 2.2.5,

2.1.5 FUTURE DRY WEATHER SAMPLING RESULTS

As was discussed earlier, this Control Plan will utilize Phase One (Task 2.LA) field
screening observations. However, the results generated from the future Phase Two dry
weather sampling (Task 2.1.D) of suspect outfalls will allow the Control Plan
prioritization to be further refined by its contribution of analytical field test results. All
monitored outfalls will be sampled and field-tested for presence and concentration of
five EPA-recommended pollutants. Field analysis of total chlorine, total copper, total
phenol, detergents (or surfactants), pH, and measurement of dry weather flow will be
determined by this effort. Supplemental procedures have also been recommended in
Section 3.4. The field data collection sheet used for the dry weather sampling task is
shown in Figure 2-2. Control Plan priority refinement, based on these future dry
weather sampling results will be addressed in Section 3.3.

2.2 RECEIVING WATERWAY ANAILYSIS

Outfall characterization for the eight major receiving waters is complete. The drainage
system receiving waterways that were inventoried include:

- Corpus Christi Bay

- Oso Bay

- Oso Creek

- West Oso Creek

- Nueces River

- Nueces Bay

- Laguna Madre

- Inner Harbor Area (Port of Corpus Christi/Corpus Christi City
Limit Boundary)
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The subsequent discussion summarizes the findings generated by the Phase One field
screening task and presents the following data:

- Mapping outfall results

- Flowing outfall statistics

- Standing water outfall statistics
- Diagnostic pollutant parameters
- Land use

2.2.1 MAPPING OUTFALL STATISTICS
Mapped outfall characterizations that were inventoried during the Phase One Field

screen totaled 340 outfalls for the eight receiving waterways. Outfall totals generated
by Task 2I.A per individual receiving waterways are as follows:

Receiving Water Identified Outfalls
Corpus Christi Bay 72
Oso Bay 54
Oso Creek 88
West Oso Creek 11
Nueces River 41
Nueces Bay 23
Laguna Madre 26
Inner Harbor Area 25
Total outfalls 340

222 FLOWING OUTFALL STATISTICS

Of the 340 total outfalls characterized by the Mapping Data Collection inventory, a total
of 55 outfalls were identified as demonstrating flow. This ostensibly indicates that 16

percent of the located and mapped outfalls were flowing at the time of inspection.
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However, this value of 55 outfalls does not actually represent the true number of
outfalls that demonstrate dry weather flow. Twenty-six of the 55 identified flowing
outfalls were potentially influenced by rainfall events that occurred within 48 hours prior
to their respective outfall inspection. It remains unknown how many of these 26
outfalls truly contain a dry weather flow. Presence of flow field screening served as
a secondary purpose during the mapping data collection task and due to time
constraints, it could not always be performed during dry weather periods. Phase Two
field screening will revisit these 26 outfalls during "dry" weather. At that time, dry

weather flow will be confirmed.
2.2.3 STANDING WATER OUTFALL STATISTICS

Out of the 340 total outfalls characterized by Task 2.L.A, a total of 135 outfalls (or
about 40 percent) were identified as having standing water present. Similar to the
flowing outfall statistics, this value of 135 outfalls is inflated because of rainfall events
that occurred within 48 hours prior to outfall inspection or that normally have standing
water present due to submergence by the receiving water. Forty-three of the 135
outfalls identified as having standing water present were potentially influenced by
rainfall. Again, it remains unknown how many of these outfalls with standing water
present actually represent dry weather flows released from within the outfall’s drainage
basin. As discussed in Section 2.1.2, these outfalls will be revisited and an investigation
performed for the presence of flow in the contributing drainage system (upstream from
that outfall).

224 DIAGNOSTIC POLLUTANT PARAMETERS

Presence of the eight diagnostic pollutant parameters inventoried varied greatly from the
340 mapped outfall characterizations. A data summary compilation of the Task 2.1.A
findings is presented in Table 2-1. Results from the Mapping Data Collection Plan
effort indicate a wide range of parameters present at the outfall field screening points.
The parametric extremes ranged from a low value of 2 outfalls noted for unusual color
to a high value of 127 outfalls noted for presence of weed growth. Four of the higher
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DIAGNOSTIC POLLUTANT PARAMETER STATISTICS

TABLE 3-1

SUMMARY TABLE

Task 2.1.C.(3)

L " Number of Outfalls with Presence of Diagnostic Pollutant Parameter
Recelving
Waterway oi1l Weed
Color Odor Turbidity Sheen Scum Algae Debris Growth
Corpus Christi Bay " 1 2 1 4 7 20 5 3
0so Bay " 0 1 0 2 14 9 19 27
0so Creek " 1 1 4 0 5 8 20 47
West 0Oso Creek ‘" 0 0 0 0 1 2 2 6
Nueces River 0 1 1 0 3 2 16 22
Nueces Bay 0 0 0 0 2 2 7 0
Laguna Madre 0 1 1 2 10 12 13 7
Inner Harbor 0 3 2 6 2 8 14 15
Total Outfalls 2 9 9 14 44 63 96 127
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concern level parameters (oil sheen, color, odor and turbidity) were all found to be
present in less than five percent of the inventoried outfalls. The other four parameters
diagnosed as present at the outfall field-screening points ranged as follows: scum,
12.9%; algae, 18.5%; debris, 28.2%; and weed growth, 37.4%. These four parameters
(scum, algae, debris, and weed growth) are all elements that may be found at outfalls
during normal conditions, and are not necessarily indicative of illegal dumping or illicit
connections. These findings will be used in the prioritization process of suspect outfalls
that are presented in Section 3.2.

2.2.5 LAND USE STATISTICS

Land use characterization findings generated from the Mapping Data Collection Plan
task for all 340 identified outfalls are summarized in Table 2-2. General observations
derived from the land use classification process verify expected notions for the four
analyzed receiving waterways. One, Corpus Christi Bay is primarily comprised of
residential and commercial source area land uses. Two, Oso Bay and Laguna Madre
are chiefly comprised of residential drainage areas with some commercial, agricultural,
and undeveloped land usage also represented. Three, Oso Creek appears to drain the
greatest variety and balance of land use types. Four, West Oso Creek is wholly
comprised of agricultural land usage. Five, the Nueces River and Nueces Bay are
mainly comprised of undeveloped and residential land uses. Six, the Inner Harbor (Port
of Corpus Christi) is dominated by industrial land usage. Categorical breakdown of
outfall land use characterization ranges from 5% industrial to 43% residential in the
Corpus Christi/Nueces County municipal separate storm sewer system study area. These
land use characterizations will also be taken into consideration in the suspect outfall
prioritization process that is presented in Section 3.2. These findings also served to

confirm the information provided in the Demographic Projections section (Task 2.IL.A).
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TABLE 2-2

SUMMARY TABLRE

LAND USR CHARACTERIZATION STATISTICS

Task 2.L.C.(3)

Number of Outfalls Per Land Use Type

Receiving

Waterway Industrial | Commercial { Agricultural | Residential | Undeveloped Mixed
Corpus Christl Bay 0 34 0 36 0 2
0s0 Bay 0 5 3 39 5 2
0so Creek 0 1 18 27 28 14+
West Oso Creek 0 0 11 0 0 0
Nueces River 0 2 0 13 24 2
Nueces Bay 2 0 0 11 10 0
Laguna Madre ] 0 1 18 2 Gx
Inher Harbor 15 1 0 2 3 4rww
Total Outfalls 0 40 29 102 35 17

* Primarily U/A or U/R Mixed-Uses

** 311 are R/C Mixed-Use
*** 3 of the 4 Mixed-Uses Contain Industrial
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3.0 CONTROL PLAN STRATEGY

3.1 SUSPECT OUTFALL PRIORITIZATION METHODOILOGY

Suspect outfall prioritization for this Control Plan is based solely upon Phase One field
screening results. For identification and ranking of the outfalls of concern (presented
in Section 3.2), the foliowing prioritization guidelines were applied. First, the primary
indicator of suspect outfalls located within the storm sewer system is the presence of
dry weather flow. Presence of dry weather flow is the only mechanism for automatic
inclusior on the list of suspect outfalls. Outfalls that have been field-verified for dry
weather flow will be given Tier One priority in the Control Plan’s schedule for illicit

connection inspection.

The secondary indicator for identifying suspect outfalls is the presence of standing water.
These outfalls will be given Tier Two priority in the Control Plan’s schedule for illicit
connection inspection, A submerged outfall or the presence of standing water suggests
that potential exists for a given outfall to have dry weather flow within its drainage
basin. However, standing water outfalls are not considered suspect unless either a dry
weather flow is field-verified or a suspicious combination of diagnostic pollutant
parameters and/or land use is also present. It is recommended that submerged or
standing water outfalls be inspected by field crews during the dry weather sampling
phase. Inspections for presence of flow should be made at the nearest nonsubmerged
point located upstream in the storm sewer system. If a dry weather flow is field-
verified for a given standing water outfall, then it should be reclassified as a Tier One
outfall. For the remaining standing water outfalls that do not demonstrate a dry
weather flow at an upstream point in the system, yet demonstrate presence of suspect
diagnostic pollutant parameters (such as unusual color, oil sheen, odor, or turbidity), will

be included as Tier Two suspect outfalls.
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3.2 PRIORITIZED OUTFALLS

Previously, presence of dry weather flow (Tier One Priority) and standing water outfalls
with suspect conditions (Tier Two Priority) have been discussed as screening indicators
of illicit connections located within the local stormwater system. Inclusion on the
suspect outfall list is strictly based on Phase One field-screening results of flow versus
no flow conditions. Since standing water (Tier Two) outfalls have not yet been field-
verified for dry weather flows, they will occupy a lower priority than those (Tier One)
outfalls where flowing conditions were observed. Table 3-1 presents the Tier One
outfalls and Table 3-2 presents the Tier Two outfalis to be monitored for the potential
of having illicit connections. Each tier is further subdivided into two classes (Class A
and Class B). Class A groups shall have a higher priority within their tier than Class
B groups. Class A groups, within both Tier One and Tier Two outfalls, must have
been observed to have either unusual color, oil sheen, odor, or turbidity present during
the Phase One outfall characterization. Class B groups within Tier One outfalls were
observed to have possessed any of the remaining diagnostic pollutant parameters, while
Class B groups within Tier Two outfalls were limited to the presence of standing water
with either scum or algae observed. A prioritized schedule for monitoring these outfalls
is presented later in Section 4.3. For exact locations of these outfalls, please refer to

the digital maps provided as part of the regional stormwater master plan submittal.
33 PRIORITIZATION REFINEMENT

The above discussion of suspect outfall prioritization methodology and the listing of
outfalls suspected for having illicit connections is based upon Phase One field screening
results. It is recommended that this prioritized listing of outfalls be revised or refined
based on Phase Two (dry weather sampling) field screening results. This refinement
process will be two-fold in scope. First, Phase Two field screening procedures will
determine how many of the standing water outfalls truly represent dry weather flows.
This will be done by inspecting the outfall’s given channel or conduit at its nearest,
nonsubmerged point located upstream for the presence of flow. If dry weather flows
are observed then those outfalls should be reclassified as Tier One priority outfalis. If
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TABLE 3-1
TIER ONE — SUSPECT OUTFALLS
OIL LAND
OUTFALL ID]COLOR SHEEN ODOR |TURBID| SCUM |ALGAE |DEBRISIWEEDS USE
CLASS A OUTFALLS
CB06.99L X X RES
CB12.99L X X COM
0B01.00R X X X RES
0C02.54R X X RES
0C06.03R X RES
OC10.10R X X u/c
OC16.61R X AGR
0C23.86L X X AGR
NRO7.35L X X X X RES
LM00.32L X X X RES
LMO4.84L X X X X R/C
IHOO.70L X X IND
IHO1.40L X X X X iND
IH11.50L X X X IND
CLASS B OUTFALLS
CB06.37L X RES
CB07.74L X X RES
CB08.36L RES
CB09.29L X RES
CB09.93L X RES
CB10.97L RES
CB11.12L RES
CB11.15L RES
CB12.10L H coM
CB12.19L | X X COM
CB12.85L X COM
0B01.08R RES
0B03.23R RES
0B04.08R X X RES
0C04.13R X RES
0C04.38R RES
0C04.78R X RES
0C04.88R X RES
0C04.91R X UND
0C05.01R X X X X UND
0C05.26R X UND
0CO07.39R RES
0C09.98R X X UND
0C18.87R X AGR
0C20.17R AGR
0C03.43L X UND
0C04.09L X UND
0C05.50L X X UND
0C09.50L X X RES
0C10.35L U/A
0C10.40L - UND
0C15.93L X U/A
0C15.97L X U/A
0C16.91L X X AGR
WOO02.42R X AGR
W002.42L X AGR
W002.43L X X X AGR
WO003.40L AGR
IHO5.85L X X X IND
IH10.73L X X IND
IH11.50L X X CoM




TABLE 3--2
TIER TWO — SUSPECT OUTFALLS

OUTFALL 1D | COLOR | ¢ egy | ODOR |TURBID| SCUM | ALGAE | NP
CLASS A OUTFALLS

CB06.76L X X X RES
CB10.07L X RES
CB16.53L X X RES
0B02.38R X X X RES
NR08.92L X RES
LM00.09L X RES
LM02.15L X X X RES
IHOB.04L X X X IND
IH12.15L X X u/l
IH17.70L X X X X UND
CLASS B OUTFALLS

0B0C.28R X RES
0B05.48R X X COM
0BO05.84R X RES
0B09.47R X RES
0B09.89R X RES
0B04.73L X X RES
0B04.80L X X RES
0B05.32L X X COM
0B06.85L X X UND
0B08.63L X X RES
0C04.69R X RES
0C05.09R X UND
0C05.81R | X U/R
0C05.90R X U/R
0C24.60R X AGR
0C00.29L X X RES
0CO1.14L X X UND
0C03.81L X. UND
NR06.50L X UND
NR11.70L X COM
NB00.98L X UND
NBO01.50L X IND
NBO1.51L X X IND
LM0D.41L X X RES
LM0O.66L X X R/C
LM02.29L X R/C
LM03.02L X RES
LM03.34L X RES
LMO3.81L X RES
LM03.95L X RES
[MO4.28L X X RES
LM04.51L X X RES
LMO4.75L X RES
LMD5.26L X UND
IHO7.32L X X U/R
IH12.15L X U/
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no dry weather flow is observed, then they should be deleted from Tier Two (unless
there is a suspect combination of diagnostic pollutant parameters and/or land use, in

which case they should continue to be monitored on a lower priority basis).

The second aspect of outfall prioritization refinement will be the availability of new
outfall data, based on the dry weather sampling task findings. Five chemical parameters'
will be field-analyzed for presence and concentration using EPA-recommended test kits.
The five parameters include: 1) total chlorine, 2) total copper, 3) total phenol, 4)
detergents (or surfactants), and 5) pH. Each of these parameters will be discussed in
greater detail in Section 3.4 below. Flow measurements will also be taken during the
dry weather sampling phase. This new outfall data should be implemented into refining
the list of prioritized, suspect outfalls. Presence of any of the five EPA-recommended
parameters for a given outfall should automatically eievate that outfall to a Tier One,
Class A, priority concern level. There are currently not any EPA published guidelines
for maximum concentration levels of concern for these five chemical parameters, so it

is assumed that presence of a given parameter is a cause for elevated concern.

In summary, the Phase Two field screening results will provide new outfall data
concerning the verification and measurement of dry weather flow, plus the presence and
concentrations of the selected chemical parameters. These Phase Two findings should
be used to refine the current list of prioritized, suspect outfalls per the recommended

guidelines outlined above.
3.4 EPA-RECOMMENDED PARAMETERS

This section will provide a detailed discussion of the five EPA-recommended chemical
parameters that will be field-analyzed during the Phase Two dry weather sampling task.
Field analytical testing shall be performed using the Chemetrics (or equivalent EPA-
approved field test kits) as specified by the Dry Weather Sampling Plan.
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3.41 TOTAL CHLORINE

Chlorine (Cl) is a non-metallic halogen element, possessing gaseous and liquid
properties, utilized widely in the industrial sector. It is an important reagent that is
universally applied in extractive metallurgy processes and in chlorinated hydrocarbons
used for the production of plastics, solvents, and household bleaches. It is also widely
employed in the form of Cl, as a bleaching agent for wood pulp and textiles. Cl, is
also used under controlled conditions to kill bacteria in public water supplies and to
control algae in swimming pools. Chlorine is not found free in nature, but is a
component of the common mineral, halite (rock salt), and other minerals, sylvite and
carnallite. The reason for its scrutiny as a stormwater pollutant is due to its ubiquitous

nature in the manufacturing sector.
34.2 TOTAL COPPER

Copper (Cu) is a soft, inorganic, heavy metal element used widely in the manufacture
of electrical wiring, plumbing, heating, roofing, and building construction components,
It is broadly utilized in chemical and pharmaceutical machinery, metal undercoats,
platings and alloys, cooking utensils, insecticides, and antifouling paints. Copper is
extracted from common rocks and minerals of the earth’s crust, usually in the form of
sulfides and oxides. Major industrial pollutant sources include smelting and refining
industries, coal burning industries, copper wire mills, and iron and steel producing
industries. Copper may enter natural waterways either directly from these industrial
source waste streams or through atmospheric fallout of airborne pollutants generated
by these industries. Atmospheric fallout may be a significant source of copper to the
aquatic environment, especially in industrial and mining areas. Copper is a naturally
occurring element found at background levels in natural waterways due to weathering;

however, higher concentrations of copper are usually generated by man-made sources.
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343 TOTAL PHENOL

Phenol (C,H,OH) is a large volume industrial chemical almost entirely produced as an
intermediate agent in the preparation of other chemicals. Commonly referred to as
"carbolic acid”", phenol is a clear to whitish, crystalline solid in its pure state, and
possesses a sweet, acrid odor. Natural phenol is produced through the distillation of
coal tar. But, its most common source of derivation is through the oxidation of
cumene. Phenol is widely used as a synthetic polymer for phenolic resins, epoxy resins,
pentachlorophenol, pharmaceutical products, laboratory reagents, dyes, and as a selective
solvent for refining lubricating oils. Industrial phenolic wastes are produced during the
coking of coal, distillation of wood, and the operation of oil and natural gas refineries.
Generally, its widespread usage as an intermediate chemical agent in the manufacturing
industry and the generation of phenolic waste by industrial and agricultural sources

necessitate its scrutiny as a potential surface water contaminant.
344 DETERGENTS (SURFACTANTS)

Detergents are defined as any substance that reduces the surface tension of water by
exerting emulsifying action, and thereby aiding in the removal of soils or extraneous
matter. The older, still widely used, detergents are common sodium soaps of fatty acids
that are relatively weak in strength. The modern, stronger, synthetic detergents are
classified by their mode of chemical action; therefore, they are grouped as anionic,
cationic, and nonionic detergents. Most detergents contain phosphates, a primary plant

nutrient, as one of their major components.

Surfactants, or surface-active agents, are also defined as compounds that reduce surface
tension when dissolved in water or water-based solutions. Surfactants also act to reduce
interfacial tension between two liquids, or between a liquid and a solid. There are
three classes of surfactants: detergents, wetting agents, and emulsifiers (all have similar
chemical properties and differ mainly by the nature of the materials involved and their
application). An example of surfactant application is as an emulsifying agent applied

at an oil-water interface.
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The primary concern with detergents and/or surfactants, from a water quality standpoint
is their ability to be decomposed by microorganisms. Detergents that are biodegradable
are not nearly the threat to water quality, as are the alkyl benzene sulfonate (ABS)-
based detergents, which resist decomposition. ABS-based detergents, that have high
phosphorous content, degrade water quality through acceleration of the eutrophication
process. Detergents and surfactants are also of major concern because of their
widespread utility and application. They are easily transported by storm events into
local receiving waters.

345 pH

pH is defined as a value, between 0 and 14, measured to represent the acidity or
alkalinity of an aqueous solution as compared to pure water. Pure, de-ionized water
is commonly expressed as possessing a pH of 7. Thus, relative to pure water, aqueous
solutions that possess a pH of between 0 and 7 are generally considered acidic, while
aqueous solutions that possess a pH of between 7 and 14 are generally considered basic.
Functionally, pH values in the range of 6 to 8 are considered neutral, while aqueous
solutions below 6 are acidic and aqueous solutions above 8 are alkaline. Strong acid
solutions are considered to be in the pH 0 to 3 range, while strong basic solutions are
considered to be in the pH 11 to 14 range. The pH values are based upon a
logarithmic scale; therefore, the numerical difference between pH values, such as 6.0
and 7.0, actually represent an order of magnitude change. pH is probably the single
most commonly measured parameter in water quality monitoring. According to Texas
Water Commission guidelines, pH values in the range of 6.5 to 9.0 are considered as
acceptable water quality, while pH values above and below that range are considered
undesirable and may be indicative of an illicit connection.

3.5 SUPPLEMENTAL PROCEDURES

Besides the five EPA-recommended parameters that were discussed above as part of

the Phase Two dry weather sampling task (which also includes measurement of dry
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weather flow), it is recommended that the following procedures be implemented into

the Control Plan sampling protocol for illicit connection detection:

- Total Ammonia Field-Testing
- Analytical Laboratory Testing

3.5.1 TOTAL AMMONIA FIELD-TESTING

One of the major water quality problems associated with stormwater runoff is the
infiltration and inflow of wastewater effluent into the storm sewer system. In some
cases, this is due to cross-connection between the storm sewer and sanitary sewer
systems, that were perhaps originally part of the municipal infrastructure, but that have
not been corrected. However, in most cases this is due to illegal wastewater
connections or infiltration/inflow of wastewater into the storm sewer system, caused by
broken or plugged pipes within the sanitary sewer system. In either case, effluent from
the wastewater system reaching the storm sewer system creates undesirable water quality

effects and health concerns.

Briefly, here is a description of a recent case study outlining the potential problem of
wastewater infiltration/inflow into the storm sewer system, as reported by the City of
Houston, Texas. Based upon a 9-month study conducted in 1989 along Buffalo Bayou
in Houston, Glanton et al. (1991) found that approximately 85 percent of the
contaminants detected (which included field-testing of the five EPA-recommended
parameters) were related to broken (55%) or plugged (30%) sanitary sewage system
lines. The other 15 percent of pollutants were traced to private illicit connections,
fugitive floor drains, and illegal dumping. Rattan, Falkenbury et al. (1989), have
reported similar findings, concerning the infiltration/inflow of wastewater into the City
of Fort Worth’s storm sewer system. In response to these findings, it is recommended
that additional dry weather sampling include a field-test analysis for ammonia.
Ammonia is present in raw sewage in significant concentrations, and, thus, serves as a

good indicator parameter for the presence of wastewater in dry weather flows.
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Nitrogen ammonia (NH,) is a colorless liquid (or gas) that has a sharp, intense,
irritating odor and is formed as an end product of animal metabolism through the
decomposition of uric acid. Ammonia is also a primary constituent in many fertilizers
and a host of other manufacturing processes. It was listed as the third highest-volume
chemical produced in the U.S., according to a 1979 industriai survey. Total ammonia
may be easily tested in the field with only a Nessler reagent process and a clear sample
container to conduct the analysis. Nessler reagent kits are inexpensive and readily

available at most local scientific supply vendors.

Field-testing of a grab stormwater sample for total ammonia requires approximately 100
ml of water in a sample beaker. One to two drops of Nessler reagent is added to the
sample and within one minute, a positive reaction or color change should be apparent.
A positive Nessler reaction should be interpreted as follows based on the colormetric

response:

Nessler Reagent Responses to_Ammonia
(per 100 ml water)

- Clear (no response) - indicates that no ammonia is present;

- Light Green - indicates presence of trace levels of ammonia in
the 0-1.5 ppm concentration range; may indicate
trace amounts of wastewater effluent.

- Dark Green - indicates presence of low levels of ammonia in the
1.5 - 3.0 ppm concentration range; may indicate
diluted wastewater presence.

- Yellow - indicates presence of moderate levels of ammonia
in the 3.0 - 8.0 ppm concentration range; usually
means that diluted wastewater is present.

- Burnt Orange to Brown - indicates that presence of high levels of ammonia
in the 8.0 ppm or above centrations; high
probability that wastewater is present.

- Other Colors - or precipitates indicate presence of materials other

than ammonia; should be noted, as any positive
Nessler reaction is considered undesirable.
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The above listed ammonia concentrations should only be used as qualitative guidelines
and are not intended to be interpreted as quantitative values. Their usefulness is in
their ability to trace and locate sources of wastewater inflow. It should be noted that
the presence of ammonia could also be caused by fertilizers or decomposed organic

matter.
35.2 ANALYTICAL LABORATORY TESTING

In situations where significant dry weather flows are encountered and none of the above
listed chemical parameters are detected by the field test analyses, it is recommended
that grab samples be collected and taken to an accredited laboratory for analysis.
Water samples should be collected into a minimum of 2-40 ml VOA (volatile organic
analysis) glass vials and 1-liter glass liquids container for semi-volatiles extraction, A
full organic gas chromatograph (GC) scan is recommended to generate qualitative
chemical concentrations. Quantitative values may then be determined for the detected
parameters, identified by the GC scan, by using mass spectometry. If heavy metals or
inorganics were noted to be of concern, they could also be collected in a 1-liter glass
container (the VOA vials would not be needed) and laboratory analyzed.

If unusual color or potential contamination was observed in the sediments at an outfall
location, it is recommended that a grab sample of the sediment be collected. Sediment
should be extracted using a stainless steel trowel after scraping vegetal matter and
debris aside, and filling an 8-ounce glass sample jar with the suspect sediment. The
sample should be analyzed for total metals (or any specific parameter that may be of

concern).

For water or sediment sampling, the suspect samples should be collected using
disposable gloves. Any sampling equipment should be decontaminated between sample
locations using a distilled water and detergent rinse to prevent cross-contamination. All
decontamination wastewater should also be containerized for later disposal. Samples
that are collected should be identified by outfall location (or equivalent), date and time

of collection, analyses required, and should be stored in an iced cooler until delivery
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to the laboratory. This contingency program, using analytical laboratory testing, should
help to pinpoint unusual pollutant sources that would otherwise not be detected from

the target parameter field analyses outlined earlier in this section.
3.6 PERIODIC ROUTINE OUTFALL INSPECTION

As part of the regional stormwater master plan, a recommended approach to periodic
outfall inspections is presented. The purpose of this inspection program is to continue
monitoring all outfalls for the presence of dry weather flow, while also serving as a
preventive maintenance tool whereby structural inspection and outfall restoration may
also be accomplished at the same time. A suggested schedule to follow is to monitor
outfalls within developed areas at a rate of 2 to 3 times per year, while monitoring
outfalls within undeveloped areas about once per year. If flowing or standing water is
present, or if there is evidence of stormwater pollutants, such as oil sheen, unusual
color, odor, or turbidity, then a sample should be collected and analyzed using the dry
weather sampling field-test kit. A periodic, routine outfall inspection program will help
insure that all outfalls are being monitored at least once annually and will serve to help
control, detect, and correct illicit connections.
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4.0 CONTROL PLAN

This section outlines the conventional physical location techniques and strategies that
are recommended for as part of the Control Plan for detection and elimination of illicit
connections. Following the discussion of physical location techniques is a prioritized

schedule for monitoring the suspect outfalls that were earlier identified in Section 3.2.

4.1 PHYSICAL CONNECTION LOCATION TECHNIQUES

Conventional physical location techniques for detecting illicit connections to the storm
sewer system are the focus of this section. These recommended techniques have all
been widely used by wastewater utilities throughout the U.S. The three most common

methods currently utilized for illicit connection detection include:

- Smoke Testing

Fluorometric Dye Testing

- Television Camera Inspection

The following is a discussion of each of these techniques.

4.1.1 SMOKE TESTING

Smoke testing is a process used to locate improper connections to the storm sewer
piping system. The smoke typically used for testing is zinc chloride, an odorless,
noncombustible, white particulate that readily disperses into air and leaves no film or
residue. The non-toxic smoke is introduced into the storm sewer system piping via
manholes. If improper connections are present along the storm sewer system, then
smoke will escape from the source drain(s) of the linked facilities. Breaks and cracks
along the storm sewer system will also be evident as smoke will rise from the ground
above these failed pipe areas. Smoke testing allows field technicians to accurately
locate illicit connections and broken pipe areas. It may be used either up or down

gradient with the aid of fams, and can also be effectively controlled for isolated test
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areas by plugging adjacent manholes. To make effective used of this technique will
require cooperation from potentially suspect facilities. Access to a given facility’s
interior and exterior premises would be necessary to effectively monitor the smoke test
dispersal. Public notification in the vicinity of the test area would also be recom-
mended.

4.1.2 FLUOROMETRIC DYE TESTING

Fluorometric dye testing is a proven technique used for the positive identification of
suspected sources of undesirable waterborne pollutants. The dye typically used as a
tracer is Rhodamine, a red, fluorescent, nontoxic, biodegradable chemical that quickly
dilutes in water and is available in liquid or tablet form. The dye can be monitored
either visually or electronically, with the use of a fluorometer. Visual use of the
fluorescent dye as a tracer can be effectively done for pipe distances of approximately
1000 feet or less. Electronic monitoring of the fluorescent dye may be used for much
greater distances. The fluorometer is a very sensitive instrument able to detect
concentrations as low as five parts per trillion. Fluorometric dye testing differs from
smoke testing in that it must be used from an upgradient source as it is a gravity flow-
driven method. Similar to the smoke testing process, it will require accessibility or
"rights of entry" to potentially suspect facilities. The fluorometric dye must be initiated
by being poured directly into source drains and then must be monitored downgradient.
Fluorescent dye testing will also require public notification in the vicinity of the test
area, because of its similar appearance to radiator coolant. This technique can also be

used for accurate determination of flow rates.
4.1.3 TELEVISION CAMERA INSPECTION

Television (TV) camera inspection is another proven technique used for the detection
of illicit connections located within storm sewer pipelines. TV camera inspection units
generally include a camera with pan and tilt optics, a video cassette recorder, a visual
monitor, towing skids, lights, cable, and other miscellaneous downhole equipment. Some

units are equipped with a self-propelled camera tractor. For stormwater piping
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applications a jet router is recommended for clearing debris from the line. The TV
camera inspection method is probably the most effective technique for locating improper
connections. It allows utility technicians an in-pipe view of the storm sewer system
and is able to perform inspections in pipes down to 6" diameter size. It is an expensive
option, due to equipment procurement and maintenance costs. Its main drawback for
stormwater applications is accessibility and for this reason, portable TV camera

inspection units are recommended.
42 PHYSICAL CONNECTION IOCATION STRATEGIES

The previous section outlined the conventional location techniques available for
pinpointing illicit connections. All three of the methods described above are very
useful and should be applied in combination, if necessary, in order to detect improper
connections. This section will analyze the various location strategies available for
detecting and correcting illicit connections, based upon suspect outfall identification from

within regional stormwater systems.
42.1 MANHOLE TO MANHOLE UPSTREAM

The first location strategy to be examined is the manhole to manhole upstream method.
This method is a search, test, and locate technique that operates beginning with the
field testing of the first manhole located upgradient of the outfall. It is a technique that
sequentially moves upstream, manhole by manhole, by evaluating in-pipe junctions and
sub-basin watersheds, in order to pinpoint the pollutant source. Presence of dry
weather flow is the key element of the search and screening analysis using the dry
weather sampling field test kits will provide the basis for continuing the search
upstream. The search will be based upon scrutiny of the suspect parameter(s) identified
during Task 2.I.D., the Phase Two dry weather sampling. Search and detection of the
pollutant source will methodically move upgradient as long as indications that the target
parameter(s) are increasing in presence and concentration. This will continue until the
presence and concentration of the target parameter either decreases or is no longer
present. Theoretically, the illicit connection or pollutant source will be located either
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at or directly upgradient of the manhole with the highest pollution concentration. The
physical connection location .techniques discussed in the preceding section should then

be implemented to pinpoint the illicit connection or source of pollution.
422 STREAMWAY UPSTREAM

A second location strategy to be considered is the streamway upstream method. This
method takes the same approach as the previously described manhole to manhole
upstream technique, but is applied to open channel stormwater drainageways. The
streamway upstream technique also moves sequentially upgradient, with screening
analysis using the field-test kits performed wherever pipe outfalls or stormwater
tributaries enter the channel. Again, dry weather flow or evidence thereof is the key
search factor, as well as the target parameter(s) identified during the dry weather
sampling phase. The search for the pollutant source shall progress upstream, as the
pollutant concentration increases, until the presence of the target parameter(s) either
decreases or is no longer present. The illicit connection should then be isolated to an
area at, or directly upgradient from, the outfall or tributary that represents the highest
concentration of the pollutant(s) of concern. The physical connection location
techniques described in Section 4.1 should then be utilized to detect the pollutant

source or illicit connection.
423 HALVING INTERVALS UPSTREAM

A third location strategy to be described is the halving intervals upstream method. This
method applies the principles described in the preceding discussion, but is intended to
expedite the search and detection process. This method would be most appropriate for
large watersheds or for watersheds that are largely undeveloped but have concentrated
developed areas located within. In theory, this approach would begin sampling of a
watershed, at a point halfway between the headwaters of the contributing drainage area
and the outfall. At this midpoint (manhole or tributary junction), presence of dry

weather flow should be determined and a field-test kit analysis be conducted to
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determine presence and concentration of the target parameter(s). Dependent upon the

findings, the next sampling point would either:

- bisect the drainage area between the sampled midpoint and the headwaters,
if the pollutant concentration had increased relative to the outfalls

measured concentration; or

- bisect the drainage area between the sampled midpoint and the outfall, if
the pollutant concentration was absent or in minute quantities, relative to

the outfall’s measured concentration.

This half interval search technique continues to bisect distances to locate sampling
points, either up or down gradient, until the outfall with the highest concentration is
detected.

This technique is much faster than the sampling of successive manholes or tributaries
and is especially prevalent for large watershed applications. This technique could also
be modified for use in large, undeveloped watersheds whereby sampling would be
conducted directly downgradient of the developed areas of the watershed. This
modified approach would similarly expedite the search and detect process for watersheds

with these characteristics.
42.4 SUSPECTED SOURCE TESTING

A completely different technique that would deal with correction of pollution at the
source, rather than beginning at the outfall and moving upgradient towards the source,
is a program of suspected source testing. A program of this sort would require a city
ordinance (or equivalent) that would allow "right-of-entry” access to test for improper
connection with the storm sewer system. Suspected source testing could be done using
either the smoke testing and/or fluorometric dye testing techniques described earlier.
Voluntary compliance could be encouraged for facilities that lie within the suspect

outfall watershed, if such facilities were willing to allow source testing on their premises
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as a means to be removed from the suspect facilities list. Facilities that are found to
not be connected to the storm sewer system should have an NPDES stormwater permit
if applicable.

Mandatory suspect source testing may have to be initiated if, by process of elimination,
a given facility appears to be the source of pollution. The City of Fort Worth (Rattan,
Falkenbury et al., 19'89) has had some experience in this area and recommends good
public relations with the potentially responsible party (PRP) rather than a "hard line"
approach. In some cases, the PRP may not realize that they are operating in violation
of a regulation and they may respond favorably to the correction of the problem once
they have been confronted with it. If that approach fails, then state and/or national
regulatory agencies should be contacted and notices of violation may be served to
expedite the correction process. Another positive aspect of the voluntary or mandatory
source control method is that "word of mouth" communication often occurs between
pollution generators prompting other similar generators to correct their problems before
stormwater pollution is traced to their activity. At any rate, suspected source testing

is the only true method that will actually locate and detect illicit connections.
425 PUBLIC AWARENESS AND PARTICIPATION

As the problem of stormwater pollution becomes prevalent in the public eye, individual
citizens and citizens’ watchdog groups could serve an active role in pollution monitoring
and illicit connection detection. Public awareness campaigns could assist by providing
educational materials to the public in an effort to point stormwater pollution sources
and characteristics. Public participation could also be accomplished by encouraging
citizens to point out pollution problems to city or county agencies. Public awareness
and encouragement to participate could greatly assist in the detection of illicit

connections.
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43 PRIORITIZED SCHEDULE FOR SUSPECT OUTFALLS

This section has described the physical connection location techniques and strategies
available for the detection of illicit connections. The following discussion will present
a priority-based schedule for monitoring and remediation of the suspect outfalls
identified in Section 3.2. ’

As was presented in Section 3.2, the suspect outfalls were grouped into two categories:
Tier One (Flowing Outfalls) presented in Table 3-1, and Tier Two (Standing Water
Outfalls) presented in Table 3-2. All Tier One classified outfalls shall have priority
above all Tier Two outfalls. Within each tier, further subdivision is made based upon
level of concern, by the following designations: Class A and Class B. All Class A
identified outfalls shall have priority above all Class B identified outfalls. A complete
discussion of the basis for these grouping designations

was previously described (see Section 3.2). Hence the prioritized schedule for
monitoring and, ultimately, remediating the suspect outfalls is prescribed as follows:

PRIORITIZED SCHEDULE FOR SUSPECT OUTFALLS

Tier One, Class A Outfalls - Highest Priority
Tier One, Class B Outfalls - High Priority
Tier Two, Class A Outfalls - Medium Priority
Tier Two, Class B Outfalls - Low Priority

This suggested schedule is priority-based, and should be conducted in conjunction with
a routine outfall inspection program. Its goal is to monitor suspect outfalls, based upon
their level of environmental concern, in order to detect and remove illicit connections
from the regional stormwater system. It is understood that implementation of the above

schedule will be greatly influenced by the availability of program funding.
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5.0 CONTROL PLAN HEALTH AND SAFETY RECOMMENDATIONS

This section outlines general health and safety procedures to be followed by field
personnel during outfall inspections and dry weather flow sampling events as specified
by this Control Plan. Field investigations are often conducted at remote locations and
should always be performed by a minimum crew of two persons. Field personnel
should be equipped with first aid kits and should also have a poison extractor available
in case of snakebite. Insect and mace repellents may be appropriate to protect against

insects, dogs, and other environmental nuisances.

The field crew should carry two-way radios that can allow communication with a City
dispatcher. Periodic communication with City personnel is recommended as a procedure
to monitor the field crew’s location, especially in the event of an emergency situation.
It is also suggested that the field crew has drinking water and/or thirst quenchers (eg.
Gatorade) available in order to prevent heat stress or heat exhaustion. Appropriate
dress, in the form of layered clothing, is necessary to prevent cold stress during winter’s

temporary cold weather intrusions.

Disposable sampling gloves (latex or PVC) are recommended for water and/or sediment
sampling events. Disposable gloves should be changed and properly disposed of
between sample locations for personal health reasons and to prevent cross contamination
of samples. Good personal hygiene, such as washing hands with soap, periodically and
at the end of each work session should be done by field personnel. Field personnel
should be careful not to touch their hands to their mouths to prevent accidental

ingestion, lest that pollutants are present.

Coordination by the City Stormwater Department should be arranged to obtain
appropriate access to drainage easements and rights-of-way and to avoid entry to private
property without owner’s approval. Accessibility to remote areas should be coordinated

and arranged prior to field investigation.
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Emergency contingency procedures need to be implemented based upon the location and
terrain being inspected. In.the event that sampling personnel require assistance, the
City needs to be able to respond expeditiously and with the appropriate equipment.
In the case of a medical emergency, the field crew should have a route map to the
nearest hospital at their immediate disposition. Finally, via two-way radio communica-
tion with the City switchboard, the capability of dispatching emergency medical

personnel is another necessary contingency in the event of medical emergency.
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1.0 INTRODUCTION

In Task 2.1B.(2)(c), a wet weather sampling plan was developed which outlines a
program to collect and analyze stormwater samples from representative monitoring sites.
The intent of the sampling program is to provide characterizations of typical stormwater
quality from various land uses in the Corpus Christi area. This data will be used as
input to the NPS Model for determination of pollutant loads and evaluation of pollution
management alternatives. The proposed monritoring sites and the selection criteria
applied are presented herein.

Major outfalls of the storm sewer system were located and mapped per Task 2.LA.
Outfall contributing drainage area land use information compiled in Tasks 2.I.C.(1) and
(2) was analyzed to identify areas which are representative of the land uses shown
below:

- Agricultural
- Commercial
- Industrial

- Residential

Three proposed monitoring sites for each of the above land uses were selected.

Selection criteria are described in Section 2,0. Candidate monitoring site locations and

associated outfall contributing drainage area information are listed in Section 3.0.
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2.0 SELECTION CRITERIA

2.1 GENERAL

Site selection and sampling locations were based on contributing drainage area and site
location characteristics. Contributing drainage area criteria included subwatershed area
and land use, potential for illicit connections or illegal dumping, and the presence of
point sources.  Site location factors considered were hydraulic characteristics,

accessibility, equipment siting, safety, and security.
2.2 DRAINAGE AREA FACTORS

The objective of the wet weather sampling program is to provide the land use
characterization data necessary to estimate annual and seasonal pollutant loadings and

the storm event mean concentration of pollutants in stormwater discharges.

To collect water quality data representative of a single land use, contributing drainage
areas for each major outfall were evaluated. Those sites which drained areas with a
predominantly homogeneous land use were identified. In order to ensure the collection
of representative data, only those sites which drained areas greater than 50 acres were
identified. A two-acre minimum area requirement was applied to potential industrial

sites.

Sites were also selected based on the potential for illicit connections or iliegal dumping
to that part of the storm sewer system being serviced by the site. During the field
locating activities performed as part of this Master Plan, major outfalls were screened
for dry weather flows. Monitoring sites not located at major outfalls were also field
screened. The presence of dry weather flow is indicative of potential nonstormwater
discharges to the storm sewer system resulting from improper connections or disposal
to the system. Nonstormwater discharges could greatly influence the quality of

stormwater discharges, rendering them meaningless for characterization of land use
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impacts. Therefore, any site which exhibited dry weather flows were not considered as

a candidate representative monitoring site.
For similar reasons, sites which drained areas with NPDES permitted point source
discharges, such as municipal or industrial wastewater effluent discharges, were not

considered.

23 SITE FACTORS

Actual monitoring site determinations were based on the hydraulic characteristics of the
conveyance, ability to install flow monitoring and sampling equipment, legal and physical
accessibility, and safety factors.

To ensure accurate flow monitoring results for open channels, the point at which flow
data is collected must exhibit certain hydraulic properties. EPA guidelines recommend
that uniform and stable channel characteristics (particularly channel dimensions and
slope) extend six channel widths upstream from the flow monitoring point. A stage-
discharge curve should exist or be developed for the selected outfall to be monitored.

If not, a rating curve should be able to be developed from existing discharge records.

Obviously, rating curves for circular pipes and box culverts are obtained with less
difficulty since cross-sectional area characteristics are easily determined. A concern for
closed conduit sites is the possibility of surcharging during a representative storm event
which affects the results from weir or flume installations. As will be seen in Section
3.0, the majority of outfalls recommended as candidate monitoring sites are conduit

conveyances.

Both open channel and closed conduit monitoring sites should not experience tidal or
backwater effects. Almost all of the major outfalls located in this study experienced
tidal effects. Therefore, the candidate sites are located well upstream of major outfalls

within their associated service areas. Also, to allow for complete mixing of stormwater
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flows, sites have been selected an adequate distance downstream from points of tributary
inflow.

In most cases, selected monitoring sites have been chosen which are located on City
owned property or areas where an easement exists which will allow legal access by field
crews. Physical accessibility to the site is required to transport and install equipment
and to collect data. For safety reasons, monitoring sites have been located away from
heavily traveled roads or locations where accidents may occur due to noise, speed or

sight obstruction factors.
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3.0 MONITORING SITES

The outfalls proposed as candidate monitoring sites are shown in Table 3-1. Three
monitoring sites have been recommended for each of the following land use types:
agricultural; commercial; industrial; and residential. For each proposed monitoring site,
the location, subwatershed area, and percentages of current land uses are listed.

Proposed monitoring sites are also mapped on Figure 3-1.
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TABLE 3-1

PROPOSED STORM EVENT MONITORING LOCATIONS

Monitoring Sub-Watershed
Site Approximate Location V Area Land Use
AG-1 On FM 2444 (Staples) 3,150 feet east of the intersection + 3,712 Acres | Agricultural 92%
of FM 2444 and State Highway 286 (Chapman Ranch Rd.) at Pasture (grazing) 6%
bridge. Upstream of OC03.1L (outfall). Homesteads (farm) 2%
AG-2 1,350 Feet south of South Violet Rd. from intersection of South + 1,621 Acres | Agricultural (crops) 86%
Violet and CR-36 (Jalufka Dr.) at bridge. Also location of W.0. Pasture (grazing) 9%
08.67R (outfail). Homesteads (farm) 5%
AG-3 50 Feet west of Violet Road on CR-44 Head waters at Oso Creek. + 193.76 Acres | Agricultural 100%
COM-1 Located at point where two - 4.5” x 4° box conduits discharge into + 274 Acres Industrial 16%
South end of Blucher Park. Park located between Carrizo, Kinney, Commercial 84%
Tancahua and Blucher Streets. Upstream of CB12.99L (outfall).
COM-2 Located 35 feet southwest of Tiger Lane and Flynn Parkway inter- + 232 Acres Industrial 21%
section (buried 6’ x 6’ box discharging into open ditch). Upstream Residential 6%
of OC07.39R (outfall). Commercial 73%
COM-3 Located 80 feet upstream inside 9° x 4’ box at the intersection of 1+ 293.1 Acres Commercial 73%
Commanche and 19th Streets or through manhole at intersection. Residential 12%
Upstream of outfall THOO.70L.. Industrial 15%
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TABLE 3-1

PROPOSED STORM EVENT MONITORING LOCATIONS

(Continued)

drainage ditch. Upstream of OC10.97R (outfall).

Monitoring Sub-Watershed
Site Approximate Location Area Land Use

IND-1 Located in grassed area at south side of IH-37 and McBride Lane + 553 Acres Industrial 82%
intersection between eastbound IH-37 access road, TH-37 and Commercial 12%
McBride Lane (buried 7° x 6’ box). Upstream of IH05.90L Residential 6%
(outfall).

IND-2 Located on south side of IH-37 between Krill Street and railroad + 37.0 Acres Industrial 80%
track. Site should be placed as near as possible to IH-37, between Commercial 20%
trach and Krill St, (buried 36" RCP). Upstream of IH05.90L
(outfall).

IND-3 400 Feet southeast of Columbia Street from the intersection of 1 20.2 Acres Industrial 100%
Ambassador Row and Columbia. Upstream of OC10.97R (outfall),

RES-1 Located in Cullen Park. Cullen Park located between open ditch, + 79.15 Acres | Residential 100%
Belmeade Dr. and Adel Dr. (Buried 42" RCP outfalls into open - Medium density,
ditch at rear of park.) Upstream of OB01.30R (outfall). single family homes

RES-2 Located in Brawner Park at intersection of Brawner Parkway and 1 50.17 Acres | Residential 100%
Green Grove Dr. (Buried 42" RCP intersecting 10’ x 8’ box.) - Medium density,
Upstream of CB09.71L (outfall). single family homes

RES-3 Intersection of Columbia Street, West Point Road and Airport 1+ 200.6 Acres | Residential 93%

Y Exact locations will be determined in field at time of monitoring plan implementation.
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