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EXECUTIVE SUMMARY 

INTRODUCTION 

In October 1990, the Texas Water Development Board (TWDB) and the South Texas 

Water Authority (STW A) 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, t1!e STW A 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 STW A, 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 storrnwater pollution in local drainageways cross city and county 

boundaries, this is the first storrnwater 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 storrnwater 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 

1 

2.I.A 

2.I.B.(1) 

DESCRIPTION 

Regulatory Coordination - reviews federal, state and local regulatory 

issues associated with development and implementation of master 

plan recommendations. 

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. 

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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2.I.B.(2)(a)&(b) 

2.1.B.(2)( c) 

2.1.C.(1)&(2) 

2.I.C.(3) 

2.1.C.(4) 

2.11.A 

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. 

StructuraI/Nonstructural Improvements - evaluates necessary flood 

control and drainage improvements based on modeling performed in 

Task 2.II.C & 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 CHARACfERIZATION/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 1oo-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 

COST 

Annual 
Project Construction Maintenance 

Texas-Mexican Railroad Trestle $ 775,000 $ 500 
at Highway 44 

Oso Creek Channel Improvements 730,000 10,000 
from Highway 44 to Violet Rd. 

Kelly Ditch Channel Improvements 693,750 17,600 
from Saratoga to Old Brownsville Rd. 

Kelly Ditch Channel Improvements 407,500 13,680 
from Old Brownsville Rd. to Bear Lane 

Kelly Ditch Floodplain Clearing 120,000 13,500 

Clarkwood Ditch Maintenance 28,500 

Salt Flats Drainageway Box Culverts 732,750 

Salt Flats Improvements 832,250 

Coke Street Culverts 22.500 

Total $4,313,750 $ 83,780 
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Executive Summary 

TABLE 2 

PHASE II DRAINAGE IMPROVEMENTS 

Project 

Oso Creek Channel Improvements 
from Violet Rd, to Highway 77 

Oso Creek Improvements from 
Clarkwood Road to Highway 44 

Oso Creek Floodplain Clearing 

Regional Detention Facility 

Total 

ES-9 

Construction 

$ 936,250 

$ 2,285,000 

$ 840,000 

9,669,000 

$13,730,250 

COST 

Annual 
Maintenance 

$ 23,250 

37,500 

75,000 

48,000 

$ 183,750 



.- 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.I.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. 

ES-lO 



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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Executive Summary 

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 

Individual 

Group - Part 1 

Group - Part 2 

General 

Application Submittal Deadlines 

November 16, 1991* 

September 30, 1991 

May 18, 1992 

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 

ADDmONAL 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 2.111.0, 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 NPOES 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 NPOES 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.II1.(A & B) in subsequent sections of the Master Plan. 
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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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Task 1 

independent of the permit for the City's storm sewer system. The municipal storm sewer 

permit application process has the following major requirements: 

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. 

2.1.2 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; 
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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. 

2.1.3 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. 

2.1.4 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 pollutants, 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 

system, 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. 

2.2 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 

Taskl 

''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) Require 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 - U.S. 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. 

2.4 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 CW A, 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. 

2.5 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.II.E 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 FWOD 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.I1.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. 

-
3.3 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., 5-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.II.B 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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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.I.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. 
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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. 

4.2 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 ETl 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 ETl, 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. 

4.3 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 

area. 
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4.4 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. 

4.5 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. 

4.6 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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November 16, 1990 

Part II 

Environmental 
Protection Agency 
40 CFR Parts 122, 123, and 124 
National Pollutant Discharge Elimination 
System Permit Application Regulations 
for Storm Water Discharges; Final Rule 



48062 Federal Register I Vol. 55. No. 222 I Friday. November 16. 1990 I Rules and Regulations 

~erllfy. pursuant to 5 U.S.C. 605[b). that 
,se amendments do not. have a 
6nificant impact ona substantial 

number of small entities. 

Ust of Subjects in 40 CFR Parts 122. 123. 
and 124 

Administrative practice and 
procedure. Environmental 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. 
Administi'ator. 

For the reasons stated in the 
preamble. 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-Pennlt Application and 
Special NPDES Program Requirements 

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

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

- 2. Section 122.1 is amended by _ 
"ising paragraph [b)[2J[ivJ10 read as 

.ollows: 

§ 122.1 Purpose and ac:ope. 

[bJ ••• 
[2J ••• 
[iv) Discharges of storm water as set 

forth in §122.26; and 

3. Section 122.21 is amended by 
revising paragraph [cJ[lJ. by removing 
the last sentence of paragraph [£][7J. by 
removing paragraph (fl[9J. by adding 
two sentences at the end of paragraph 
[gJ[3J. by revising paragraph (g)[7J 
introductory-text. by removing and 
resen'ing paragraph (g)[10J and by 
revising the introductory text of 
paragraph [k) to read as follows: 

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

[c) Time to opply_ [1) Any person 
proposing a new discharge. shall submit 
an application at least 180 days before 
the da Ie on which the discharge is to 
commence. unless permission for a later 
dale has been granted by the Director .. 
Facilities proposing a new discharge of 

-torm waler associaled with industrial 
:tivily shall submit an application 180 

days before that facility commences 

industrial activity which may result in 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 
requirements to avoid delay. See also 
paragraph [k) of this section and 
§ 122.26 (cJ(l)(iJ[G) and (C)[lJ(ii). 

(g)" • 
(3) ••• The average flow of point 

sources composed of storm water may 
be estimated. The basis for the rainfall 
event and the method of estimation must 
be indicated. 

. " 
[7J Effluent characteristics. 

Information on the discharge of 
pollutants specified in this paragraph 
(except infonnation on storm water 
discharges which is to be provided as 
specified in § 122.26). When 
"quantitative data"for a pollutant are 
required. the applicant must collect a 
sample of effiuent 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 oflhe method. When an 
applicant has two or more outfalls with 
substantially identical effiuents. 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 
xequirements in paragraphs (g)(7J (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 
pollutants as presenl Grab samples 
must be used for pH. temperature. 
cyanide. total phenols. residual chlorine. 
oil and grease. fecal coliform and fecal 
streptococcus. For all other pollutants. 
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 oran 
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 stonn event that is greater than 
0.1 inch and at least 72 hours from the 
previously measurable (greater than 0.1 
inch rainfallJ storm evenl 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 combination 
of a 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 a minimum period of 
fifteen minutes [applicants submitting 
permit applications for storm water 
rlischarges under § 122.26( d) may collect 
flow weighted composite samples using 
different protocols wtth respect to the 
time duration between the collection of 
sample aliquots. subject to the approval 
of the Director). However. a minimum of 
one grab sample may be taken for storm 
water discharges from holding 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 activities. 
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(cJ(lJ. 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 
dura tion between the previous 
measurable storm event and the storm 
evenl sampled. the minimum or 
maximum level of precipitation required 
for an appropriate storm event. the form 
of precipitation sampled (snow melt or 
rain fall). protocols fo- collecting 
samples under 40 CFR part 136. and 
addilional time for submitting data on a 

. 
I -
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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. J 

(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 (hI of this 
sectioD Ol' new discharges of storm 
water associated with industrial activity 
which are subject to the requirements of 
§ 122..26(cj(l) and this section (except as 
provided by § 122.26(c)(1){iill shall 
provide the following information to the 
DireclOl'. using the application fonus 
provided by the Director. 

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

§ 122.22 Signatories to permit sppUcaUons 
and reports (appllcabls to Stats P' DgiS"'8, 
see § 123.25). 

(bJ 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: 

§ 122.26 Storm ... tar discharges 
(applicable to State NPDES programs, s .. 
§ 123.25). 

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

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

(ii) A discharge associa ted with 
industrial activity (see § 122.26(a)(4)); 

(iiil A discharge from a large 
municipal separate storm sewer system; 

(iv) A discharge from a medium 
municipal separate storm sewer system: 

(v) A discharge which the Director. or 
in States witb approved l'I'PDES 
programs. either the Director or the EPA 
Regional Administrator. determines to 
contribute to a violation of '1 water 

quality standard or is a significant 
contributor of pollutants to waters of the 
United States. This designation may 
include 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 .ewers. 
except for those discharges fro'll 
conveyances which do not require a 
permit under paragraph (a){2) of this 
section 01' 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 consider the following 
factors: 

(A) The location of the discharge with 
respect to walers of the United Slates as 
defined at 40 CFR 122.z. 

(8) The size of the discharge: 
(C) The quantity and nature of the 

pollutants discharged to waters of the 
United States; and 

(DJ Other relevant factors. 
(2) The Director may not require a 

permit for discharges of storm wa ter 
runoff from mining operations or oil and 
gas exploration. production. processill8 
or treatment operations or transmission 
facilities. composed entirely of flows 
which are from conveyances or systems 
of conveyances (including but nol 
limited to pipes. conduits. ditches. and 
channels) used for collecting and 
conveying precipitatibn runoff and 
which are not 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 sewer S}'stems. (i) 
Permits must be obtained for all 
discharges from large and medium 
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 storm 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. dischargp.s 
from the municipal separate storm 
sewer system; 

(B) Submit a distinct permit 
application which only covers 
discharges from the municipal separa te 
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: 

(1) 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 operators of municipal 
separate storm sewers within the 
systems described in paragraphs (b)(4) 
(i). (iiI, and (iii) or (b)(7) (i). (ii). and [iii) 
of this section. thai 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 stonn sewers within 
adjacent or interconnected large or 
medium municipal 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 
stonn sewer systems. 

(v) Permits for all or a portion of all 
discharges from large or medium 
municipal separate stonn sewer systems 
that are issued on B 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 storm 
water to the system. 

(vi) Co-permittees need only comply 
with permit conditions relating to 
discharges from the municipal separa te 
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 watcr 
discharge associated with industrial 
activity which discharges through a 
large or medium municipal separate 
storm sewer systcm 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 to commencing such discharge: the 
name of the facility; a 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. 

(5J Other municipal separate storm 
sewers. The Director may issue permits 
for municipal separate storm sewers 
that are designated under paragraph 
(a)(l)(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. 

(6) Nan-municipal separate stann 
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 associated 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 iliat is not a municipal 
separate storm sewer must be covered 
by an individual permit. Dr 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 
water 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. 

(6) 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 n. title III or title VI of the Clean 
Water Act. See 40 CFR part 35, subpart 
I. appendix A(b)H.2.j. 

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

(2) Illicit 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. 

(3) Incorporated place means the 
District of Columbia. or a city. town, 
township. or village that is incorporated 
under the laws of the State in which it is 
located. 

(4) Large municipal separate stonn 
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 (iiJ of this 
section and that are designated by the 
Director as part of the large or medium 
municipal 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 
(iiJ 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 separa te storm sewers 

described in paragraph (b)(4J(i) of thi~ 
section; 

(C) The quantity and nature of 
pollutants discharged to waters 01 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 appropriate basis 
thatincludes one or more of thp. s-,'stems 
described in paragraph (b)(4)-(i). (iiJ. (iiiJ 
of this section. 

(5) Major municipal separate stann 
sewer outfall (or "major outfall"J 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 Z acres or more). 

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

(7) Medium municipal 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)(4J (i) or (ii) of this 
section and that are designated by the 
Director as part of the large or medium 
muniCipal separate storm sewer system 
due to the interrelationship between the 
discharges of the designated storm 
sewer and the discharges from 
municipal separa te storm sewers 
described under paragraph (b)(4) (i) or 
(ii) of this section. In making this 
determination the Director may consider 
the following factors: 

I -
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(A) Physical interconnections 
between the municipal separate storm 
Aewers: 

[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 starm sewer 
means 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 CW A that discharges 
to waters of the United States; 

Iii) 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 paint source as 
defined by 40 CPR 122.2 at the point 
where a municipal separate storm sewer 
discharges to waters of the United 
Sta tes 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 
mconsolidated. that overlies a mineral 
da~'Jsit. excluding topsoil or similar 

naturally-occurring 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 a8 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 ill of SARA; fertilizers; 
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 CPR 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 sit'!s; sites used for 
the application or disposal of process 
waste waters [as defmed 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 
rna terials remain and are exposed to 
storm water. For the categories of 
industries identified in paragraph 
(b)(14j(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 wa ter. 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 plan!"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 [including industrial 
facilities that are Federally. State. or 
municipally owned or operated that 
meet the description of the facilities 
listed in this paragraph (b)(14)(iHxi) o[ 
this section) include those facilities 
deSignated under the provisions of 
paragraph (a)(l)(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 
effiuent limitations guidelines. new 
source performance standards. or toxic 
pollutant effiuent standards under 40 
CFR subchapter N (except facilities with 
toxic PC?llutant effiuent standards which 
are exempted under category [xi) in 
paragraph (bJ(14) of this section); 

(ii) Facilities classified as Standard 
Industrial Classifications 24 (except 
2434). 26 [except 285 and 267). 28 (except 
283).29. 311. 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 defmition 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-coal 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 min~d 
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n.~lerial •. nor sites ""here minimal 
.- lclivities are undertaken for Ihe sole 

IUrpose of maintaining 8 mining claim): 
(iv) Hazardous wAsle lrealm .. n!. 

storage. or disposal facilities. including 
Ihose Ihal are opentting under interim 
9talu8 or a pennit under suhlitle C of 
RCRA: 

(v) Landfills. land application siles. 
and open dumps that receive or have 
received any induslrial wastes (wasle 
thai is received from any of the facililies 
described under this subsection) 
including those that.are subjecllo 
regulation under IIUbtiUe D of RCRA; 

(\1) Facilities involved in the recycling 
of materials. including metal scrapyartl&. 
ba tlery reclaimera. salvage yards. and 
automobile junkyards. including but 
timited to those clasaified as Standard 
Industrial Classification SOl5 and 5093; 

(vii) Steam electric power generatinll 
facilities. includingcolil handling sites; 

(viii) Transportation facilities 
classified as Standard Industrial 
Classifications 40. 41, 42'(except 4221-
Z5). 43. 44. 4S. and 5171 .... hich have' 
vehicle maintenance shops. equipment 
cleaning operations. or airport deicing 
operations. Only thOlle portiolU of the 
facility that are either involved in 
vehicle maintenance (including vehicle 
rehabilitation. mechanical repairs. 

_ painting. fueling. and lubrication). 
,quipment cleanL'l8 operations. airpoo 
Jeicing operations. or which are 
otherwise identified under I'8ragraphs 
(b)(14) [iHvii) or [ixHxi) of this section 
are associated with industrial activity: . 

fix) Trea~ment works treating 
domestic sewage or any other sewage 
sludge or wastewater·treatment device 
or system. used in the storage treatment. 
recycling. and reclamalion of municipal 
or domestic sewage. including land -. 
dedicated to the·disposal of sewage 
slud!!e that are located within the 
confines of the Jacility. with a design 
flow of 1.0 m!l(l armore. or required to 
have an approved pretreatment program 
under 40 CFR part 403. Not included are 
farm' lands. domestic .Bardens or lands 
used for sludge management where 
sludge is beneficially reused and whicb 
are not physically located in the 
confines of the facility. or areas that are 
in compliance with section 405 of the 
CWA: 

(xl Construction activity including 
clearing. grading and excavation 
activities except: operations that result 
in the disturbance of less than fi ve acres 
of total land area which are not part of a 
larger common plan of development or 
sale: 

[xi) Facilities under Standard 
Industrial Classifications ZO. 21. %2. 23. 
2434.25.265. 2tl7.27. 283.ZS5. 30.31 
[except 311). 323.34 (ext:ep! 34411. 35. 36. 

37 (except 373). 38. 39. 4221-25. (and 
which are nol otherwise included within 
categories (iiHx)); 

(c) Applicatian requiremen!s for storm 
waler discharges associated wit.'! 
industrial activity-Ill Individual 
application. Dischargers of storm water 
associated with industrial activity are 
required to apply fOl' an individual 
permit. apply for a permit through a 
group applicalion. or seek coverage 
under a promulgated storm "'ater 
general permit. Facilities that are 
required 10 obtain an individual permit. 
or any discharge of storm water wbich 
the Director is evaluating for 
deSignation [ .• ee 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 paragrapb 
(cll:!) of this section. shan submit an 
NPDES application in accordance with 
the requirements of J. 122.21 as modified 
and supplemented by the provisions of 
the remainder of this paragraph. 
Applicants for rlischa:-ges composed 
entirely of storm waler shall submit 
Form 1 and Form 2F. Applicants for 
diBcbarges composed of storm water 
and non-storm water shall submit Form 
1. Form %C. and Form :?F. Applicants for 
new sources or new discharges (as 
defined in § l22.2 oC this part) composed 
of storm 'water and non-storm water 
shan aubnfil Form 1. Fonn W.and Form 
2F. 

(i) Except as provided in § 122.26(c)[lj 
[iiHiv). the operator of. a storm l\'ater 
discharge associated with industrial 
activity aubject to 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 outfall; 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 malerials. each 
existing structural control measure to 
reduce pollutants in storm water runoff. 
rna terials loading and access areas. 
areas where pesticides. herbicides. soil 
conditioners and fertilizers are applied. 
each of ils hazardous waste treatment. 
storage or disposal facilities (includillg 
each area not required to have a ReRA 
pennit which is used for accumulating 
hazardous waste under 40 CFR 26::'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 eslima Ie of the arca of 
impervious surfaces (including p.Hed 
areas and building roofs) and the tula' 
area drained by each outfall (within p 

mile radius of the facility) and a 
narrative description of the following: 
Significant materials that in the three 
yeRrs prior to the submittal of this 
appiica lion have been trealed. stored or 
disposed in a manner to allow exposure 
to storm water: method of treatment. 
storage or disposal of such materials; 
materials management practices 
employed. in the three years prior to the 
submittal of this application. to 
minimize contact by these materials 
with slorm water runoff; materials 
loading and access areas; the IO"'"tion. 
manner.and frequency in which 
pestiCides. herbicides. soil conditioners 
and fertilizers are applied; the location 
lind a description of existing structural 
and non-slructunU control measures to 
reduce pollutants in storm ""ater ruDoff: 
and a deScription of the treatment the 
stonnwaler receives. including the 
ultimate disJlOSal of any aolid or fluid 
wastes other than by discharge; 

(C) A certification that all outfall. thai 
should contain stann wllter discharges 
associated with industrial activity haVt' 
been tested or evaluated for the 
presence of nOlHltonn waler discharge' 
which are not covered by a NPDES 
permit; tests for such non-stonn .... ater 
discharges may include smoke tests. 
fluorometric dye tests. analysi~ of 
accurate schematics. as well as other 
appropriate tests. The certification lIhall 
include a description of the method 
used. the date of any testing. and the on· 
site drainage pcrints that were directly 
observed during a tesl; 

(D) Elcisting information regarding 
significant leaks or spills of toxic or 
ha2ardolls.J>Oliutants at the facility thai 
ha.-etaken place within the three years 
prior lo the submittal of this application: 

(E) Quantitative data based on . 
samples collected during storm events 
and collected in accordance with 
§ 122.21 of this pari from all outfulls 
containing a storm water discharge 
associated \vith industrial activity fOl 
the following parameters: 

(1) Any pollutant limited in an effiuen 
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 .>perating 
under an existing NPDES permit); 

(3) Oil and grease. pH. BOD5. COD. 
TSS. totai pbosphorus. total Kjeldahl 
nitrogen. and nitrate plus nitrite 
nitrogen; 

(4) Any information on the dischart;t 
required under paragraph § 122..21 (g}(7) 
(iiil 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). (g)(3). (g)(4). (g)(5). 
(g)(7)(i). (g)(7)(ii). and (g)(7)[v); and 

(G) Operators 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)(l)(i)(E) of this section instead of 
actual sampling data. along with the 
source of each estimate. Operators of 
new sources or new discharges 
composed in part or entirely of storm 
water must provide quantitative data for 
the parameters listed in paragraph 
(c)(l)(i)(E) of this section within two 
years after commencement of discharge. 
unless such da ta has already been 
reported under the monitoring 
requirements of the NPOES permit for 
the discharge. Opera tors 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). 

Iii) 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)(l)(i) of this 
section. Such operator shall provide a 
narrative deSCription of; 

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

(B) The tota1.area of the site and the 
area of the site that is expected to 
undergo excavation during the tue 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; 

(0) Proposed measures to control 
pollutants in storm water discharges 
that will occur after construction 
ope. ations have been completed. 
inel .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 construction 
addressed in the permit application is 
completed. the nature of fill material 
and existing data describing the soil 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 oil or gas exploration. 
production. processing. or treatment 
operation. or transmission facility is not 
required to submit a permit application 
in accordance with paragraph (c)(l)(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 
to 40 CFR 117.21 or 40 CFR 302.6 at 
anytime since November 16. 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 110.6 at any time since 
November 16. 1987; or 

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

(iv) The operator of an existing or new 
discharge composed entirely of stonn 
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 
loca ted on the site of such operations. 

(v) Applicants shall provide such 
other information the Director may 
reasonably 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)(l)(ii) of 
this section to comply with paragraph 
(c)(l)(i) of this section. 

(2) Group application for discharges 
associated with industriol 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 NPOES permits for storm 

. water) 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. OC 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 application shall 
consist of: 

(i) Part 1. Part 1 of a group application 
shall: 

[A) Identify the participants in the 
group application by name and location. 
Facilities participating in the group 
application shall be listed in nine 
subdivisions. based on the facility 
loca tion rela tive 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 
ma terials 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 loca ted, 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. U 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)(l) [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 ma terial 
management. shall be represented. to 
the extent feasible. in a manner roughly 
equivalent to their proportion in the 
group. 

Iii) Part 2. Part 2 of a group 
application shall contain quantitative 
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-data (NPDES Form 2F). as modified by 
• ragraph (c)[l) of this section. so that 

_.hen part 1 and part 2 of the group 
application are taken together. a 
complete NPDES application (Fonn 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 municipal separate storm 
sewer discharges. The operator of a 
discharge from a large or medium 
municipal separate slorm sewer or a 
municipal separate stann sewer that is 
designated by the Director under 
paragraph (a)[l)[v) Df this section. may 
submit a jurisdiction-wide or system
wide permit application. Where more 
than one public entity owns or operates 
a municipal separate atorm sewer within 
a geographic area (including adjacent or 
interconnected municipal separate 
storm sewer systems). such operators 
may be a coapplicantto the same 
application. Permit applications for 
discharges from large and medium 
municipal storm sewers or municipal 
storm sewers designated under 
paragraph (a)(l)(v) of this section shall 
include: 

(1) Part 1. Part 1 of the application 
shall consist of: 

{i) General information. The 
- ~pplicants' name. address. telephone 

.umber of contact person. ownership 
status and status as a State or local 
government entity. 

Iii) Legal authority. A description of 
existing legal authority to control 
discharges to the municipal separate 
storm sewer system. When existing 
legal authority is not aufficientto meet 
the criteria provided in paragraph 
(d){2)[i) of this section, the description 
shall list additional 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 nCID
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 system 
covered by the permit application. The 

_ following information shall be provided: 
(1) The location of known municipal 

storm sewer system outfall. 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 of 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 municipal 
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 stonn water discharge 
(retention basins. detention basins. 
major infiltration devices. etc.): and 

[6) The iden tificstion of publicly 
owned parks. recreational areas. and 
other open lands. 

(iv) Discharge characterization. (A) 
Monthly mean rain and snow fall 
estimates (or summary of weather 
bureau data) and the monthly average 
number of storm events. 

[B).Existing quantitative data 
describing the volume and quality of 
discharges from the municipal storm 
sewer. including 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 
stann sewer system. including 
downstream segments. lakes and 
estuaries. where pollutants 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: 

(t) 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 support and attainment of Clean 
Water Act (CWA) goals [fishable and 
swimmable waters). and causes of 
nonsupport Df designated uses: 

[2) Listed under section 304(1)(1)(A)[i). 
section 3D4(1)(1)(A)(ii). or section 
3D4{I)(1)[B) of the CWA that is not 
expected to meet water quality 
standards or water quality goals; 

(3) Listed in State Nonpoint Source 
Assessments required by section 319[a) 
of the CW A that. without additional 
action to control nonpoint sources of 
pollution. cannot reasonably be 
expected to attain or maintain water 

quality standards due to storm sewers . 
construction. highway maintenance and 
runoff from municipal landfills and 
municipal sludge adding significant 
pollution (or contribUting to 8 violation 
of water quality standards); 

(4) Identified and classified according 
to eutrophic condition of publicly owned 
lakes listed in State reports required 
under section 314[a) of the CW A 
(include the following: A description of 
those publicly owned lakes for which 
uses are known to be jmpaired; a 
description of procedures. processea and 
methods to control the discharge of 
pollutants from municipal separate 
storm sewers into such lakes: and a 
description of methods and procedures 
to restore the quality of such lakes): 

(5] Areas of concern of the Great 
Lakes identified by the International 
Joint Commission; 

(6) Designated estuarieS under the 
National Estuary Program under .action 
320 of the CW A; _ 

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

(8) Defilled by the State or u.s. Fish 
and Wildlife Services's National 
Wetlands inventory as wetland'; and 

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

(D) Field screening. Results of a field 
screening analysis for illicit connections 
and illegal dumping for either selected 
field Icreening points or major outfalls 
covered in the permit application. At a 
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 is obsmvad. two grab samples shall 
be collected during a 24 hour period 

. with a minimum period of four hours 
between samples. For all IUch samples. 
a narrative description of the color. 
odor. tumidity. the presence of an oil 
sheen or surface scum as well as any 
other relevant observations regarding 
the potential presence of non-stonn 
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 CFRpart 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 screenmg pomts shall be either 
major outfalls or other outfall points (or 

, . 

i .. ' . :-
i , 
! -
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any other point of access such as 
manholes) 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 'I. 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: maim' outfalls 
may be used as field screening points; 

(3) Freid !H:reening points should be 
located downstream of any sources of 
suspected illegal 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 !be site; population 
density of the site; traffic density; age of 
the structures or buildings in the area; 
history of the area:; and land use types; 

(8) 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. DO more 
than 500 cells need to have identified 
field screening points; cells established 
by the grid that contain no stonn sewer 
segments will be eUminated from 
consideration; if fewer than 250 cells in 
medium municipal sewers are created, 
and fewer than 500 in large systems are 
crea ted 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 paragraphs (dJ(lJ{iv)(D) (1) 
through (8) 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 outfaI1s. in the system. if less): in 
such circumstances, the applicant shall 
establish a grid system consisting of 
north-south and east-west lines spaced 
v. mile apart as an overlay to the 

boundaries of the municipal storm sewer 
s~'stem. thereby creating a series of 
cells; the applicant will then select 
major outfalls in as many cells as 
possible until at least 500 major outfalls 
(large municipalitiesJ or 250 major 
outfalls (medium municipalitiesJ are 
selected: a field screening analysis shall 
be undertaken at these major outfalls. 

(EJ Characterization plan. Information 
and a proposed program to meet the 
requirements of paragraph (d}(2)(iii) of 
this section. Such description ahall 
include: the location of outfalls or field 
screening points appropriate for 
representative data collection under 
paragraph (d)(2)(iliJ(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 
outfaI1s or field screening points for such 
sampling should reflect water quality 
concerns (see paragraph (d){l)(ivJ(c) of 
this section) to the extent practicable. 

(v) Management programs. (Al A 
description of the existing management 
programs to control ponutants from the 
municipal separate storm 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 
implemented. 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 88 

local requirements. 
(B) A description of the existing 

program to identify illicit connections to 
the municipal storm sewer system. The 
description ahould include inspection 
procedures and methods for detecting 
and preventing illicit discharges. and 
describe areas where this program has 
been implemented. 

(viJ Fillcal resources. (A) A 
description of the financial resources 
currently available to the municipality 
to complete part 2 of the permit 
application. A description of the 
municipality's budget for existing storm 
water 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. 

(2J Part 2. Part 2 of the application 
shall consist of: 

(iJ Adequate legal 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, illicit discharges to the 
municipal separate storm sewer; 

(C] Control through ordinance. order 
1>r similar means the discharge to a 
municipal separate litorm sewer of 
spills. dampins or disposal of materials 
other than atorm water; 

(D)Contrul through interagency 
agreements among coapplicants the 
contribntioo of'pollutlmts from one 
portion of the mDDicipalsystem to 
another portion of the municipal system; 

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

(F) Carry out an inspection. 
surveillance and monitoring procedures 
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 outfall that discharges to 
waters of the United States that was not 
reported under paragraph (d)(1)(iii)(BK1) 
of this section. Provide an inventory. 
organized by watershed of the name an:! 
address. and a description (such 88 SIC 
cades J 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" far a pollutant are 
required under paragraph 
(d)(aJ(iiiJ(AJ(3) of this paragraph. the 
applicant must collect a sample of 
effluent in accordance with 40 CFR 
lZZ.Z1(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 outfalIa designated by the 
Director (based on information received 
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_.i.a part 1 of the application. the Director 
ill designate between five and ten 

~tfalls or field screening points as 
representative of the commercial. 
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 
requiremenlll 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 inch 
rainfall) storm event; . 

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

',)(1) and (A)(2) of this section. 
,antitative data shall be provirled for: 

the.organicjlollutants listed in Table II; 
the pollutants Usted in Table III (toxic 
metals, cyanide, and total phenols) of 
appendix 0 of 40 CFR part 122, and for 
the following pollutants:. 
Total suspended solids (TSS) 
Total dissolved solids (TOS) 
COD 
BOO. 
Oil 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 quan Ii ta ti ve 
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 pollutant 
load of the cumulative discharges to 

- 'aters of the United States from all 
.entified municipal outfalls and the 

event mean concentration of the 

cumulative discharges to waters of the 
United States from all identified 
municipal outfalls during a storm event 
(as described under § 122.21(c)(7)) for 
BOD., COD, TSS, dissolved solids. total 
nitrogen, total 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 
estimates 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 permi t 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 8 description of sampling 
equipment; . " 

(iv) Proposed management program. A 
proposed management program covers 
the dura lion of the permi t: 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 a description 
of staff and equipment available to 
implement the program. Separate 
proposed programs may be submitted by 
each coapplicanl Proposed programs 
may impose controls on a systemwide 
basis, a watershed basis, a jurisdiction 
basis, or on individual outfalls, Proposed 
programs will be considered by the 
Director when developing permit 
conditions to reduce pollutants 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 system tha t 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 a 
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 separa te 
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)(2J(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 11 

result of deicing activities; 
(4) A description of procedures to 

assure thatIlood 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 ttl provide 
additional pollutant removal from storm 
water is feasible; 

(5) A description of a 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 munidpal separate storm sewers 
associated with the application of 
pesticides, herbicides and fertilizer 
which will include, as appropria teo 
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 
al municipal facilities, 

I , 

i 
r -
! . 
! -

. 
> , 
.! 

j-



Federal Register I Vol. 55. No. Z22 I Friday. November 16. 1990 I Rules and Itegulations 48011 

(B) A description of a program. 
including a schedule. to 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. orden or similar 
means to prevent illicit discharges to the 
municipal separate storm sewer system: 
this program desci iption shall address 
all types of illicit discharges. however 
the following category of non-stonn 
water discharges or flows shall be 
addressed where such discharges are 
identified by the municipality as sources 
of pollutants to waters of the United 
Stales: water line flushing. landscape 
irrigation. diverted stream flows. rising 
ground waters. uncontaminated ground 
water infiltration (as defmed 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 pennit. 
including areas or locations that will be 
evalua ted by such field st:reens: 

(3) A description of procedures to be 
followed to investigate portions of the 
separate storm sewer system thaI. 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 fiuorometric 
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 evaluation); 

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

(5) A description 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 stonn 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 systellUl where necessary; 

(C) A deScription of a program ta 
monitor and control pollutants in storm 
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 ill of the 
Superfund Amendmews 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: 

(1) 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 submission of 
quantitative data on the following 
constituents: any pollutants limited in 
effluent guidelines subcategories. where 
applicable; any pollutant listed in an 
existing NPDES pennit for a facility; oil 
and grease. COD. pH. BOO.. TSS. total 
phosphorus. total Kjeldahl nitrogen. 
nitrate plus nitrite nitrogen. and any 
information on discharges required 
under 40 CFR 122.Z1(g)(7) (iii) and (iv). 

(0) 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 lor 
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 controls. Estimated 
reductions in loadings of pollutants from 
discharges of municipal storm sewer 
constituents from municipal storm sewer 
systems expected as the result of the 
municipal stann water quality 
management program. The assessment 
shall also identify Imown impacts of 
stonn water controls OR ground water. 

(vi) Fiscal analysis. For each fiscal -
year to be covered by the penni!. a 
fiscal analysis of the necessary capital 
and operation and maintenance 
expenditures necessary to ac:complish 
the activities of the programs under 
paragraphs (<1)(2] (iii) and (ivl 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 funda. 

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

(viii) Where requirements under 
paragraph {<I)(1)(iY)(EJ. (d)(2)(iiJ. 
(d)(2)(iii)(B) and (d)(2)(iv) of this 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)(l)(v), (b)(4)(iiJ orlb)(7){iil 
of this section from such requirements. 

_ The Director shall not exclude the 
opera lor of a discharge from a municipal 
separate storm sewer identified in 
appendix F. G, H or I 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 (al!l) 
of this section that does nol have an 
effective NPDES permit covering its 
stonn water outfalls shall sublRit an 
a pplication in accordance with the 
following deadlines: 

(1) For any stonn water discharge 
associated with industrial activity 
identified in paragraph (b)(14) (iH"i) of 
this section. that is nol 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 
(e) of this section shall be submitted to 
the Director by November 18. 1!l91: 
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[2) For any group application 
submitted in accordance with paragraph 
[c)[2) of this section: 

(i) Part 1 of the application 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 
application within 60 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 
authority 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) [iHxi) 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 18,1992: the addition of the 
facility shall not cause .the percentage of 
the facilities that are required to submit 
quantitative data to be less than 109L, 
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 iRdividual 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 
paragrlli'h (d}[l)[iv)[E) of this section 
within 90 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 Director by May 18. 
1992. 

[ii) Based on information received iI' 
the part 1 application the Director will 
approve or deny a sampling plan under 
paragraph [d)[l)[iv)(E) of this section 
within 90 days after receiving the part 1 
"pplication. 

(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(clJ. 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 tha t the discharge 
contributes to a violation of a water 
quality standard or is a Significant 
contributor of pollutants to waters of the 
United States (see paragraph (a}(l)(v) of 
this section): 

(ii) A storm water discharge subject to 
paragraph (c}(l}(V) of this section. 

(6) Facilities with existing "''PDES 
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) 160 
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 deadline set forth 
under paragraph (e)(l) 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 jlermi-t for a 
discharge which is composed entkely 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 owner 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)[ll) that is treated in a 
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 end 
municipal separate storm sewers where 
an applicant 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 90 days after 
receiving the petition. 

6. Section 122.28(b )(2)(i) is revised to 
read as follows: 

§ 122.28 Generat permlta (applicable to 
State NPOES program .. _ § 123.25). 

• 
(b) ••• 
(2) Requiring 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 t-.'PDES 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; 

(0) 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 Be longer 
appropriately controlled under the 
general permit. or either 8 temporary or 
permaneRt reduction or elimination of 
the authorized discharge is necessary; 

(F) StanElards for sewage sludge use 
or disposal have been promulgated for 
the sludge use and disposal practice 
covered by the general NPDES permit: 
or 

(G) The dischargers) is a significant 
contributor of pollutants. In making this 
determination. the Director may 
consider the follOWing factors: 

(1) 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 

pollutants discharged to waters of the 
United States; and 

(4) Other relevant factors: I : . 
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7. Section 122.42 is amended by 
addin~ paragraph (c) to read as follows: 

§ 122.42 Additional condltlons applicable 
to specified categories of NPOES permits 
(applicable to State NPOES programs, ... 
§ 123.25). 

(c) Municipal separate storm sewer 
systems. The operator of a large or 
medium municipal separate·slarm sewer 
system or a municipal separate storm 
sewer that has been designated by the 
Director under § 122.Z6(a)(1J[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 
components of the storm water 
management program that are 
established as permit conditions; 

(2) Proposed changes to the storm 
water 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. to the 
assessment of controls and the fiscal 
analysis reported in the permit 

application under § 122.26(d)[2)(iv) anl\ 
(d)(2)(v) of this part; 

(4) A summary of data. including 
monitoring data. that is accumulated 
throughout the reporting y.ear; 

(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 I as follows: 

Appendix E to Part 122-Rainfall Zones. of the United States 

_3 

~ 

® 

Not Shown: Alaska (Zone 7); Hawaii (Zone 
7); Northern Mariana Islands (Zone 7t, Guam 
[Zone 7); American Samoa (Zone 7); Trust 
Territory of the Pacific Islands (Zone 7); 
Puerto Rico (Zone 3) Virgin. Islands [Zone 3). 

Source: Methodology for Analysis of 
Detention Basins for Control of Urban Runoff 
Quality. prepared for U.S. Environmental 
Protection Agency. Office of Water. Nonpoint 
Source Division. Washington. DC. 1986. 

® 

Appendix F to Part 122-lncorporated 
Places With Populations Greater Than 
250,000 According to Latest Decennial 
Census by Bureau of Census. 

State Incorporated place 

Alabama ....................•..•..•... Birmingham. 
Arizona ...•..••.....•... , .•••.••••••••• Phoenix.. 

Tucson. 
California ........................•.... Long Beach. 

Los Angeles. 
Oakland. 
5acramento. 
58" Diego. 
San Francisco. 
San Jose. 

400tt 

@ 
j')ON 

? ., 

@ 
., 

State Incorporated place 

Colorado .......................... J Denver. 
District 01 Columbia ......... .. 
Florida ...............••.. _ ••..• _ .• _. Jacksonville. 

Miami. 
Tampa. 

Georgia ................................ Atta"ta. 
Illinois ................................... Chicago. 
Indiana ...... _ ......................... IndianapolIS. 
Kansas .................... _ .... _..... Wtchita 
Kentucky ............................. Louisville. 
Louisiana .................. _......... New Orleans. 
Maryland ........................ _... Baltimore. 
Massachusetts ........... _..... Boston. 
Michigan ................ _ .... _...... Detroit. 
Minnesota ........................... Minneapolis 

Sl Paut. 
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,issouri____ !<an ... CAy 
SLI..ooOa 

Nebfaska .......... 0Iaaha. 
New Je<oey __ .""._._". N __ 
N __ ... ____ ... "'''''-
N_V",* _ 

&0"" Borough. 
~Borocgb. 
-Borough. 0.--., 
Staten ISland 1Ioowgh. 

Nortt1 CatoIiAa ._ ... __ ...... Charlotte. 
Otlio ._._"".". __ ._. Cincinnati. 

~ 
CoIumbua. 
T_ 

O------1~CiIy. 
Tulsa. 

Oregon. ....... _ ......... _ .... _... Porttand. 
Pennsytvaria._ .. _ .. _.. PIliIadoIphia. 

Pmsbu<gh. 
Tennessee _. __ .............. Men)phis. 

Nashville/DaVIdson. 
T ................. _ ......... _ ..... _ ....... tin. 

Dallas. -e_ 
Fort Worth. 
Houston. 
s.nAntonio 

Vitginia.. ..... __ ....... _ Norfolk. 
v.rgiRia BeaeII. 

Washington .............. __ .. Seattle. 
W~ .. __ ._ ... _ "iIwaULee. 

Appeudix G .. Part 123-Iucorporatad 
Places With ~GmaterTbaD 

--'1110,000 Ed Less Th .. Z5O.-o According 
, Latest nec:-.ial Cenaus by Bure ... of 

.:ensus 

-111_ .... _ ................ ___ . 
Mobile. 
MonIgornerr 

AllloI<8. __ ._ .... _._ Anchorage. 
Arizona ... _ ...... _. ___ Meta. 

T_ 1oI<a ____ .. ____ . li!Ue_. 
CeIiIomia • ___ _ -. ger11e1ey. 

eo.-.s. --"'-'<t. 
Fullerton. 
Gatdon G<ove. 
Glendale. 

HunIington --. 00n0AI. 
P_. -. s..._ --. StOd<lon. 
Soonnyvale 
T ............ 

CoIorado ................. __ .. ""-
~Spnooga 
'aka OM --ConnecbCIJI. ~ -----waterIIurw· 

.ood'''- ................... __ Fort I_e. 

Hiilleoh. 
HoII~ 
0rIandG. 
St. Petersburg 

Georgoa .............. _.............. CoIunoboa. -Sa_h. 
ldaho .... _ ....... _ ...... _ ...... _ 0tJ· 
Ulinois_ .. _____ Peotia. -Indiana. ______ &. I ill 

FGltW_. 
Gary. 
SouIh_ 

Iowa . __ . __ ,,_ CCat Rapia 

~ 
Oesu_. 

Kansas .......................... __ Kansas City. 
Topeka. 

~ ........ --....... ~a,elIe. 
Louisiana ......... .:.. .... __ • Baton Rouge. 

Shreveport. 
MassachuseUS .. _............... Springfield. 

wOrcester. 
Ioo\ichieIn Am MIDr. 

Flint. 
erand RI\Pids. 
Lansi",. 

. livonia. 
Stef1inlI Heighls. 
Warren. 

~ ...... ____ . Jackson. 
Uiso .. uri.._ ... ____ .. Indepondenco. 

~ 
NobrasI!a._ .. _._ ... _ lincoln. 
_ ... ___ ........ __ las vegas 

Reno. 
New Jerwey ... _. ~. 

J/IIrwy City 
Paterson. 

New YII'I< .................. __ ... Albany. 
AliCAzl\&. 
5yractMa. 
Yonk""'-

North Caralina ... _._.. _... Duma .... 
Greensboro. 
Raleogh. 
WtnSton-Salem. 

0hiD_ ... _._ ...... _,- Aleron. 
Darton. 
Voungslow .. 

0reuM-.--~- ._ Eugene. 
P4IMBYIVaniL-........ ~ Allentown. 

&ie. 
R_I ... noI_-'-.... _ Providence. 
Soul> CaroIina ___ .... _ COt-. 
Tennessee _ ... ___ ... _ ... __ . O.ttatNlO§8. 

KnoIOIiIIe. 
Texas.: ......... _ ................. _. Amarillo. 

Arf>ngton. -CoI1NS 0wiS0i. ---.. 
WbbodL. 
Puadena. 
w.ca. 

l/tah ______ .. _ Sat! laIte CIty. 

Virgiria. .......... _._ .. _........ AIe ... ndria. 
Chesapeake. 
HampIon. 
Ne_News 

I=:" 
I Roanol<e. 

washington ...... __ --JI SpoI<ane. 

l Ta«>ma. 
wtsconsin ..•. ___ .:j Madison. . ___ _ 

Appendix H to Part 1%2- Counties .... ith 
UniliClilporated Urbanized Areas Wrtb a 
Population of %50,0lI0 or More According 
to the Latest Decennial CenIlUS by the 
Bureau of Census 

Stale 

Ca~lomia ___ lcsA .... __ 

s.n Diego_ .. _ 

"",.08.
10

1a .. :-.... _· .. _ .. "_-_ .. 4.. - C8sIe ......... .. 
c ~-.--Gowvaioo 0eKIIb. __ .c.._ 
Hawaii _.....,._-1 
M.rylalod ................ Anne 1\ruAdGI ....... . 

Ba"imor ........ _ .... . 
Montgomery ......... . 
PIince George's .. . 

To ......................... Hams ................... .. 
Utah ._ ................. San lake ....... _. 
Virginia_ ... _ ... _.. FIIirIax-_ ........ _. 
Washiftg\Qft-c tor.G-_ ..... - .. -

Unineo<pora'· 
ed_ 

popuIa_ . 

912.68t 
44!1..1156 
304,,758 
257,184 
7111.,.. 
311U79 
688.171 
27'.458 
60'.308 
447.993 
450.188 
409.601 
304.632 
527.'711 
336.800 

Aps-Wx 110 Part 122-Counties With 
UoimmlpOratai tlrbaaizad Areas 
Grea6er ,",aD lGO,ooo. But Leu Tban 
zsa.-rl According to the Latest 
Decennial Censes by lbeBureau of 
CenlUs 

Stala 

_ ... _ .. _ Jefferson ..... __ .. 

=~:::.~:::::=:. ~~ ... -= 
Contra Costa ...... .. 
Kem ... _ ... _ .... __ 
Clr3n!Je-......... . 
-.ole ............. .. 
San Bernardino _. 

___ ....... Broward ...... _ ....... . 

I 
Escambia .............. . 
Hillsborough ....... .. 
Qrange ............... -
Palm Beach ......... . 
Pinellas ................ .. 
PoIk ..... ~ ............... .. 
Sarasota ............. .. 

-Georgia................. ~ ....... ; ... ; ... .. 
Cobb .. __ ...... .. 
Richmond ........ __ 

Kentucky _........... JeHersoo ............. .. 
louioiana ..... _ ...... JeIIerson ............. .. 
North· Carolina ._.. Cumber1and. .... _ .. . 
Nev_. __ .... 0arI< ,,_._._ n. __ 

~ .. -

::.r::= ~.:-E..--.. ~ .. :: ---_ .. Che:slerCiald_ 
Washinglon_ ~_ 

1-.. -· 

~, 

ed..-ad 
~n. 

'02.917 
lU.479 
187.474 
151.452 
117.231 
210.693 
115.719 
148.644 
159.370 
147.832 
238.2112 
245.325 
167.081 
194.38' 
104.150 
II~ 
100.742 
204.121 
118.529 
224.958 
140,836 
142,727 
20'.7~ 
141.100 
109.-
135.398 
124.864 
152.599 
lil1._ 
IQI,3CII 
111:1.493 
196.113 

PART 123-STATE PROGRAM 
REQUIREMENTS 

8. The authority citation for part 1:!3 
eonlinues to read'os follows: 

• I 

! . 

I 



Federal Register/ Vol. 55. No. 222 / Friday. November 16. 1990 / Rules and Regulations 48075 

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 Requlrementa for permitting. 
(a) • • • 
(9) § 122.2~Storm water 

discharges }: 

PART12~PROC~DURESFOR 
DECISIONMAKING 

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

Authority: Resource Conserva tion and 
Recovery Act. 42 U.S.C. 6901 et seq.: Safe 

o Drinking Water Act. 42 U.s.c. 300f et seq.; 
Clean Water Act. 33 U.S.c. 1251 et seq.; and 
Clean Air Act. 42 U.S.c. 1857 et seq. 

11. Section 124.52 is revised to read as 
follows: 

§ 124.52 Permlta required on a cas.by. 
case basi .. 

(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 
(§ l22.24). storm water discharges 
(§ 122.26). and certain other facilities 
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 Regional 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. unless 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}(l)(v) and (c)(1)(vlJ. the Regional 
Administrator may require the 
discharger to submit a permit 
application or other infnrmRtion 
regarding the discharge under section 
308 of the CW A. 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 § 122.28 within 80 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. 
..WHO CODE __ 
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l'iA-:ri.(i~AL fLOOD [:":SUl~A~CE 
PROG.n.Al\1 

PART 5:l-GENEflAL 1'l!OVISION~ 

Suhpart A--G4:nrral 

~~.! Dt?fioitions. 
fi9.2 D~scription of program. 
59.3 Erncrgt?ncy program. 
59A R.~rerenc(~.s. 

Subpart B-Eligillility R"'Iuirements 

59.21 Purpose of subpart. 
SD.22 Pr~requisites for the sale oC Ooed 

i!'1.i1.!ranc.l!. 
59.23 P,·iorities for the sale of nood in ..... 

anca under the regular prognm. 
59.24 Sus~nsion o[ com:nu:1ity eli~lbmty. 

AUTIIOalTY: Sec. 7(d), 79 Stat. 670; 
42 U.S.C. 3~:J5(d); Sec. 1306, 82 Stat. 575; 
42 U.S.C. 4013; ""c. 1361, 82 Stat. 587; 42 
U.S.C. 4102; Reorganization Plan No.3 of 
1973 (43 FR 41943) and Executive Ordor 
12127, dated I\brch 31, 1979 (44 FR 
19367) and delegation of authority to 
Feeoral Insurance Administrator (44 FR 
20963), unles.; otherwise not"d. 

Sou .. c~: 41 FR 46958, Oct. 26, 1976, 
unless otherwise notoed. Redesillnat.t:d at 44 
FR 31177, May 31,1979. 

Subpart· A-General 

§ 5~.1 Definitions. 
.. \5 used in this subchapter-
'"Ac!"ounting period" means any annual 

period during which the Agreement is in 
"ff~ct. £:ich accounting period under the 
Agreement applies separately to all policies 
issued under the Program during the time 
period. 

UAct U means the sbtutes authorb.:ing the 
National Flood Insurance Progr::tm that. ,are 
incot;lotated in 42 U.S.C. 4001-4128 .. 

UActuarial rate.su-,;ee IIri.iik premium 
rate .... 

"Adminil;lTa/or" means the Federal 
Insur~nce Administrator. to whom the 
Director h:u del~g:J.ted the administration of 
Pro;:ram (34 FR 2680-81, Febru.ry 27, 
1959, os amended 39 FR 273i, Jan~;uy 24. 
1974). 

··Affil£.:Jte!1n means two or more &i. 

soci~tcd business concerns which are or C.3n 

be directly or indirectly controlled by on" or 
mOte of the affiliates or by a third party. 

lOA ger:cy U mea.'l,s the reder31 Emcrg~ncy 
1!an4ement A~ency. 1725 I S:re~t~ N\V~ 
Wa<~ir.gton DC 20472. 

··,I''1,:;,.eement'· means the contract fontered 
into for the term of any 3.ceounting period 
by and between the Ad:nini.,trator and the 
~ciation whereby the As.iociation or its 
subcontractors will sell polioies of nood 
in.su r3.nce under the Pro;r:J.m within nreas 
design3t,~d by th~ Adminbtrator and wHl 
adjust and P:lY claims for losses a.rising unde-T 
such polici~s. The Agreement is renewed 
:lutor:iatic.l!ly with re.ipect to each subse-

ql.lP.l1t. act:onnting period llnio.!s's t'i~lwr tht' 
Adrr.inis~Ta~nr or th .... Associ:ll:un l-:1\',-.Sj tho! 
orh~'r writb'n nl)t;c~ of int.~n:.ion t • ., t~rmi
nlu': on or b,~rOi.'(' Jo1.nu.lry 31 of thIJ ih~n 
curT~nt ~H!t:oun(.b~ p,uriol1. 

U~\ppIiC{lnt" rrwan:; a conunlmilY whit'l, 
j;1(licat.,1'i .. d,~sirr. lo pDrlir.i!lal.,: in liw 
J·r~,gr.'m. . 

'';"lppurt~rlO''t Struclure" rne,ans .n struc
ture which L> on the s,~mc parcel of tlroperty 
as thp. princip;.al struct.urc to be insured and 
th!:!' usc of which is incidenLal La the use of 
t.'l.e principal structure. 

'"Area of shailow (looding'" means a 
dll:!'si~nat.cd AO or VO Zon2 on a ('ommunity 's 
Flood Insuronce Rate Map (Fl;(:\I) with has. 
flood depths from one to three feet wht!re a 
cleru-iy d!:!'fined chann!:!'l does not exist. where 
the p::lth of flooding is unprerlictable and 
indct~!t'nlnate, and where ,'-elocity flow mny 
be e~-ident. 

"Ar~.:I of specrol /7Qod-reltJted erosion 
hazard" is th~ land within a community 
which is most likeJy to be subject t.o seyer~ 
nood'r~lat~d erosion losses. The arr.;\ may b~ 
designat.ed ~ Zone E on the Fluod Hazard 
Boundary Map (FIIBM). After the detailed 
evaluation of the special flood-rel:J.ted ero· 
sion hazard area in prcpar:J.tion for public:J.· 
tion .of the FlR..\I, Zone E may be rurther 
r~fined. 

"Are" of speciDl flood hazard" is the land 
in the nood plain within a community 
subject to a one percent or greJter chance of 
flooding in any given yt?ar. The area may he 
designated as Zone A on the FHD:\I. After 
detailed ratemaking has been completed in 
preparation ror public.tion of th~ FIRlIl, 
Zone A usually i. re!'ined into Zones A, AO. 
A1·t'9, VO, end VI·30. 

''Area of .pec;"1 mud.lide (i.e .• mudf/ow) 
hazard" is the land within a cnmmun:t)" 
most likely to be subject to sevl;'re mudslides 
(i.e., mu~l1ows). The area may be designated 
as Zone M on the FHB~1. AnN tI,. detailed 
e,·aluation of the special mud.slirle (i.e., 
mudOow) hazard area in prep2retion for 
publication of the FIR;>'!, Zone M may be 
furth .. refined. 

.fj'luocialion" means the National Flood 
Insurers Association discussed in Parts 61 
and 62 of this subchapter, and is the private 
insurance industry pool composed of two or 
mnre of its members or any member acting 
(or or on bphalf of the Associat.ion under Lhe 
Agreement. 

B<>Ie flood" means the Oood having a aile 
percent chance of being equalled or ex
ceed~d ill an)' given year. 

uDuilding'"-..ee "slruetl,;.l'c.·· 
"Chargeable rates" mean the ralt"s estab

lished by the AdminisLr3lo~' pursuant t.o 
sectil)n H08 of the Act ror fir.t I>ye< limits 
of flood in£ur.mce on existing Si.ructurp.:io. 

"Chief E.~ecutiue Officer" nr the commu· 
nity ("CEO") moan; the omci.1 of the 
community who is ch:J.rg~d with the author
ity to implement and :J.dminist.er liav§, ordi· 
nances and rt!gulations (or that community. 

"Coa.ltal high luuard c,.ea·' means the 
area subject to hi::-h velocity watrrs, includ· 
in~ but nut Er:lited to hurric:I:"lf' wav~ wash 
or t:;un:1mil. Tht" are,a is d~si.:natcd Oil a 
Fffi!ll a. Zone Vl·30. . 

··Community'· means any St.1t~ or Mea or 
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poiiti{:;I' :.ubcli· .. i.:titm Ult'rpof .. or all': Indian 
trib't" or :1Ulhorized trib.:J.1 on::.Jniz.;lion. or 
'-\Ia:i~.a NJ'ti .. -t" villa~~ or .aulhl-.ri:~e-d n.lllliE! 
or1!;!uiJ:=1tion, which ha.2 authority tt) .adopt 
.ilr.d ."I,;'C,lce flood plain man~l!'me-nl rr,.,ruha· 
ti4,n'( fur LIlt" amas wiLhiu its jurisdir-Lion. 

··CCJn!enh cnvt'roge·· is tnt· instlrnnct· un 
p"nmn::rl propl~rty within an r.ncl~)~tI st.rur.
lurf", itlcluuin;( the cost of debris rt>!nu .. -al, 
and th~ reason::abl@ co:;t of r€-mov::tl of 
cont~nt.i to minimlze damage. Pe~on:J.l prop' 
erty m.2Y be household goods usual or 
incidental to residential occupancy, or mer
chandis~. furniture. fixtures, machinery, 
cliu:pme:1t. and supplie:; usual to otner than 
r('sid~nti31 cccup3nci~s. 

"Criteria" mcar.s thp. comorehensive cri· 
teria for l.z:.nd managem@nt' and use for
flof.Jd-prone :J.reas dey~)oped under 42 U.S.C. 
4102 for the purposes set forth in Part 60 of 
this suhch:.ptt:r. 

"Cun:iliuear Line" mL'ans the bord~r on 
either a FHB~l or FIRM th.t deIiM.te. the 
sp"cial flood, mudslide (i.e., mudflow) .ndl 
or nood-related erosion h37.3rd nr~:u; and 
ct.onsists of a curved or contrJur linp th3t 
foauws the topography. 

··Deduelibl.:" means the rixed amuunt or 
percentage oC any loss coyp.red by insurance 
whjch ~ born~ by th~ insured p!'ior to the 
insu:-er"s lia!lility. 

"Development" means any manmad~ 
ct-.ange to imprClyp.d or unimpruv@d real ~s
tate. includjn~ bllt not lim:'ted to buildinlits 
or other structurei, mining, dredgin~, filJjn~. 
Krading, paving, excavation or drilling opi!ra· 
tiOilS. 

uDirpcto;'t. means the' Duector of thl' 
Fede:-al Em~r:ency Man3~em~nt Agency. 

£ligib~ comm:.milyu or ·participating 
l'ommu~ity" me:t.nS:1 communi.ty for which 
t!le Administr:J.tor has authorized the sale or 
flood insur:lnce under t.."e National Flood 
Insurance Program. 

"Emel7I""cy Flood Insurance Program ,. 
or u.:mergency program" means the Program 
as imp!emented on 3n emergp.ncy basis in 
accorC.:u",e with section 1336 of the Act. It 
is intended AS • program to provide a first 
layer amount or insumnce on all insurable 
structures before the effective date of the 
initinl FIIU.14 

"Erosion" means the proc~ss of the grad
ual wearing: away of land mOlS!ies. This peril i'i 
noL per se co\-er@d undi-r the Program. 

Exc~phon" means a waiver trom the 
positions of Part 60 or thi< subch'r,ter 
d!r~ctt'd to a community which relieVf!S it. 
rrmn the requirements oi a rule, rp~lnLjon. 
ord!:!'r or other detfonninaLion mi\d~ or issued 
pursuant to the Act. 

"Existing ~onstruetinn·· m~an3 for the 
purpo~('s of detcnnining r.at~s. struct.ures (or 
whjch th.! ·'sLart. of eoustru..:tionU conl' 
m~ncl-d b"fore the effecti ... da:e of the 
FL't:\1 or bcrore JanU3T)' 1, 1975, for FIR~1s 
effective before that date. "E"Cisting con' 
struction" may also be referred to as '''exist
ing structures." 

"Existin~ mobile home park or mobile 
home subdivision, .. means a parcel (or con
tiguous parc~b) oC land dividt."d into two or 
more mobilE" home lots Cor Tf'nt or sale for 
wh:ch the construction of C:J.cilities fur kr
vicing the lot on which the mobile home is 
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to h .. atfiA~d (induJ'ng. at ::I. minimum. the 
in!lt..aIlOltion or utilitieos. t~ither final site Jtr.ld~ 
in:.: or the pO!lrin~ or concrete ('I3.ds, and the 
construction of streets) is compll!t~d before 
the ~ffe(':tive datf!- of llood pl.lin man3.~ement 
regul.Jtions ndopt..!od by a community. 

"E.'Cpar.4ion tn an eXL'Ct:ng mobile nom. 
par,'" 01" mnbil. home! !ubdiui.Jjon'· means the 
preparation of add;tional sites by the eon
struction of racilities for servicing the lots on 
which the mobile home. are to be af!ixed 
(including the instaUation of utilities.- either 
final site gradinr or pouring of concrete 
pad:o, or the construction of streeu). 

··Eziiitil1g tltructu.re~·· see ,cexi:ltin, COII
struction.. U 

"Federal agency" means any department. 
agency, corporation, or other entity or 
instrumentality of the executive bracch of 
the Federal Government, and includes tbe 
F~deral Nntional Mortg~ge Asioci.1.tion and 
the Federal Home Loan Mortg:lj!e Corper:a
tion. 

"F~del'tJl ir .. t7ufMnlality ,espon.tibl. for 
tlu! $upervuion, approval. I'flgultJtion, or in
suring of banka, .,uingo and loan asaccu.
tion.r. 0" liimi!t:r in8titutiOM" mean. the 
Board of Governors of the Federal Resel'Ye 
System, the Federal De!JOsit Insurance eo .. 
por~tion, 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 as.,i.stance u means any form of 
Joan, grant, guaranty. insurance, payment,.. 
ren."lte. subiidy, wsaatll!r assistance loan or 
grant, or any oth~r form 'of direct or indirect 
Federal as&latance;. "ther than E"neral or 
spe-cia! revenue sharing or formula granta 
made to State •• 

"Financial a&littance for acquisition 01"' 

construction purpo,e," means any form of 
financial assistance which is intended in 
whale or in pan for the acquisition, con
stnlction,. reeonstr.lction, repair, or improve
ment of any publicly Or privat .. ly owned 
building or mobile borne, and for any 
m:lchinery, equipment, nxtures, and furnish
ings contained Or to b! contained therein, 
and sball include the purchase or subsidiza
tion of mortgages or mortgage loans but 
shall exclude assistance pursuant to the Dis· 
aster Relief Act of 1974 other than aSiist
anee under such Act in connaction with a 
nood. It includes only fill3ncial ·a .. istance 
in3urable under the Standard Flood Insu .. 
ance Policy. 

"Fi13t-lay.,. coverage" is the m3.."timum 
amount o( structaral and contents iniur:uu:e 
covera.., availabl. under the Emergency Pr0-
gram. 

cCFlood" or "FloodIng'· means: 
(a) A g.neral and tempal':!rY condition of 

partial or complete inundation of normally 
dry land are"" from: 

(1) The overflow of inland or tidal 
waters. 

(2) The unusual and rapid accumulation 
or runoff or surface wat~rs from any source. 

(3) ~Iudsliries (i.e., mudllows) which :ue 
proximately clI,..,d or precipitated by a~ 
cumulations of water on or under the 
ground. 

(b) The colla;>se or suh;idence o( land 
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ilion:! the .shore ur a lakco or otJlt~r b:.IolJy of 
wutp.r .l~ a result of erosion or undermining 
c:lust:d hy w~wes or curren~ of Vo--ater cxce~d ... 
ing Qntici;l3ted cyclic:tl levp.I~ or surlt1enly 
caused by an unusu.llly high W:ltl.!C I<!vel in a 
natur:.J body oC water, accompanied by a 
seVI.·r~ ~torm, M hy an unanticipated force oC 
nature, such as il<l:sh floud or an abnorm:ll 
lidal st1r~e-. or by some similarly unusual and 
unfo~~eable event which resultca in flooding 
as defined in (3)(1) o( t!tis sedan. 

"Flood eIotvotjon d, tcrminc:tion" means a 
determin~tion by the Administrator o( the 
water surl'ace elevations of the base flood, 
that is, the flood level th3t h:!s a one pemont 
or grt'!ater chance of occunence in any given 
year. 

uFluod e!~ualion ,tudy·· mean. an ex:uni ... 
nation. eva!u3tion :md determination of 
flood hazara and, if appropriate, CarTe· 
sponding water surface eJev3tioru, or an 
examination, evaluation and C:ctennination 
of mud$lide (i.e., mud:Iow) and/or flood
related erooian hazards. 

"Flood Hazard Boundary Map" (FHB.'I) 
means an ofiicial map of a community, 
issued by tbe Administrator, where the 
boundaries of the flood, mud:oliee (i.e., 
mudflow) . related erosion ,...33 having 
special hazards have been designated as Zone 
A, M, and/or E. 

"Flood insurance" means the insurance 
covef:lge provided un<!er the Program. 

"Flood /,..surance 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. 

"Flood /,..surance Study" see "Flood 
~leuation ,tudy. ,. 

UPload plain" or u/lood-prone area" 
means any land area susceptible to being 
inundated by water Cram any source (see 
definition of "flooding"). 

"Flood pltJin mtJnagemenl" means the 
oPlmltion of an overail program of carrective 
and preventive measures for reducing flood 
damage, including but nat limited to em .... 
~ency preparedness plans, flood control 
works and flood plain management regula· 
tions. 

"Flood p!4i" mtJnegement regulati01l3" 
means zoning ordinance., subdiviSIon regula
tioll5, building codes, he.lth regulations, 
special :>"rpose ordinances (such as a flood 
plain ordinance, gradir.g ordinance and ero
sion control ordin3nce) and other applic3-
tions of police power. The term describes 
such state or loc:tl regubtions. in any com
bination thereof, which provide stan dard:o 
Cor lhe purpooe oC flood damage prevention 
and reduction. 

"Flood protection sy~tem" means those 
physical structural works for whicb funds 
have been authorized, appropriated, and 
expended and which have been constructed 
specifically to ",od.i[y flooding in order to 
reduce the extent of the area "ithin a 
community subject to a "si"'cial flood 
hazard" and the extent oC the depths o( 
associated flooding. Such a sy~Lt!m typiC:lHy 
includes hUlTicme tidal barriers, dams. rei'" 
ervoirs, leveej or dikes. Theose specjalized 
flood modifying works are th"' ... constructed 
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in conformance with =.numJ ~!~'.:ill~f·rin~ 
:-:t;lodards. I 

·'F!ood proofing"- means any cnmbin:l o 

tlon or structur:Ll an~ non~truC!lJraJ addj· 
tions. ch:mges, or adjustments to str~cture5 
which reduce or eliminate flood damalle to 
real estate or improved real property. wJ.cer 
and sanitary f'lcilities, structures and their 
contents. 

uFlood-related erosion" means the col
lapse or suh.sitl.nce of land alan;: the share 
of a b.u or other body of wat.er as a l"!'5uit 
of unrlermining caused by waves or cut'!'en l, 
of w:>ter .xceeding anticipated cyclical levels 
or suddenly caused by an unusually high 
water level in a natural body of water, 
accompanied by a severe stonn, or by an 
unanticipated (oree of nature, 3uch as a flash 
flood or an abnormal tidal.urge, ar by some 
siml!arJy unusual and unforeseeabl~ event 
which results in flooding_ 

FlDod .. nlated ero&ion area" or {lood-re· 
lated el'OJion prone C~IIU m~ans a la:ld area 
adjoining the shore of a lake or other body 
of watet', which due to the composition of 
the sh.,."Iine or bank and hiidt water levels Or 
wind-driven currents, is likely to suffer 
flood.."lated erosion damage. 

uFlood·related erosion area management" 
means the operation of an o·,erail progt'am 
of corrective and preventive mf!3SUrH for 
reducing flood-related el'OfSion damage, in
cluding but not limited to emergency pr ... 
pared""", plans, flood·related erosion can· 
trol works, and flood plain management 
regulations. 

UFroodway"-see t"regulatory {roadway . .. 
"Floodway encroachment lir..es" mean 

the lines marking lhe limit& of floodways on 
Feder.>!, State and local flood plain mapa. 

"Fnflbotll"d" means a factor of safety 
usually expressed in (eet above a flood level 
Cor ptJrPooes of flood plain mana"ement. 
uFre4!boud"' tends to compensate for the 
many unknown factors that could con· 
tribute to flood beight. greater than . the 
haight calculated for a sel.cted size flood 
and noodway conditiona. sucb as wave 
action. bridge op;mings, and tbe hydrological 
eifect of urbanization oC the watershed. 

ul1erural Caull8e'" mear...s the Gen2raJ 
counsel oC the Federal Emergency Manage· 
ment Agency. 

"Habitable Floor" mean. any floor usa· 
ble for living purposes, which includes 
working. sleeping, e.ati...,g. cooking or recrea ... 
tion, or a combination thereof .. A floor used 
only for storage purposes is not a "Habitable 
Floor.'" 

"Inth~ndent scientific body·· means. a 
non ... fed4!!oral techniol or scientific organ:za· 
tion in ... olved in the study of land use 
planning, flood plain m:ll1ag'ment, hy<'.rol· 
ogy, geology, gP.O~aphy. or any other re .. 
lated field of study ,oncemed with flao!!ing. 

uIlIsu.rance adjustment organization" 
means a..'1y organiz3tion or person engaged in 
the business o( adjusting I.,... claims arising 
under the Standard Flood Insurance Policy. 

ulrt8u1'tl1lc~ company" or uir:.3urer" means 
any Pff'SOn or org:lJ1ization 3uthoriz1'!d to 
engage in the insurance business under the 
laws of any State. 

uJfar.,grove "tand" means an nMembl3ge 
of man~ove b'ee:j which are mOtitly low 

{ 



i:~5 I!Ott"J fo!" :J. ropivu.i d~; .. ebpm~nt (Jf 
j:'1:'erL1cin~ O1d'''l'nti~ious root3 Itb,)v~ the 
:jrou.nd .lnn \;;hjch contajn one or more of 
!!-;e fC~!I1·Nin" :i~'cies: Bbc;C r.l:lJ\'!fl")\,· ... 
(A'·iL~n.ili..l Nitid3)~ red mMiUo\"e (!liti
;:O;:hO;3 :\·tan~I~); white !r.an~fro·/~ (L:ln
;""\.:!lc!Jlatia Racp.moJ,,1); 2nd buttc.nwoou 
(C0i10C3rl'us E:ec(3). 

,Map" n:~.lJlS t.he Flood H.lzard Dvuncary 
~.!a, (F!-CJ\l) or the Flood Insurance R.ate 
map (FIRM) rar a commu:!ity issued by the 
I-'E:C~r3J 1n.I;urance Adr.tinistr!ltion. 

.... ~!?:m 8~r: l'!tJel'· rnE:3nil the avp.rnge 
heif!ht of tht! s.!a (or all stage3 of t~e tid~. 

·'.\tobile ;:ome d t:'Jeans illtructure, trans
portable in one OT' l:1OTe ~@ction.s .... thich is 
c~1iit ('I:"); a ~rm.!.'l!nt ch.:!.S.ii.! and C:esl,?n-.d to 
be l!sed with 0:- without !l J:"':'rr:'l~"1imt foun
d3.tion ""hen coM'!cted to the required 
utilities. It d~s not include recre3tional 
yehie!es or traVf!1 trailen. Tho! te.M"n includes, 
but it is nOL liJ':"ited to. the definition of 
"mobile horne" .ilS ut forth in regulations 
g{":emin!it the t.1ohHe H':'rne SaIety and 
Ccn.truction Stondarca P<ogram (24 CFR 
3232.7(0». 

u.:.!o~ile hOlne perk 01' mobj!. home sub
division "~e Hexi.it:'ng 1:1obi!tJ J:om~ pCI'k or 
mobile! home subdlLuon·· or "new mobile 
home p'lrk or mobi!r. home .ubdiuisio1L Of 

".\fud:;lid." (i.e., mud..'Jow) describes a 
conclition where there is a river, flow or 
inund.ltion of liquid mud down a hillside 
usually as a result of a dual condition of Joss 
of brush cover, :and the su~eq'!.lent accumu
lation of wa!er on or un~er the ground 
prcceced by a period of unuaually heavy or 
sustained rain. A mudsHde (i.e~ mudllow) 
tn:Iy occur as a dist4tct phenomena:! while a 
landsJice is in ·prof;TCSI, and will be recog
nized D3 sucll by the Adm:nhtr~tor only H 
tll. mud flaw, nnd nat the lanc..lide, is the 
proximata call1ioe of damaie th3t occurs. 

"J~Iud3!i.d" (i.e., mudflow) prone area" 
Ir.cans an area with land SUrl:lce5 and slopes 
or unconsolidated material where the his· 
tery, geolo!!y and climate indicate a paten· 
tial for mudflow~ 

"Mwi.slid. (U., muiiflow) area rna"".';'!!· 
ment" me3.. ... ~ the operation of an o'lerall 
prog'ram of corrective and preventive meas· 
urea ror r~ducin~ mudslide (i.e., mudflow) 
dam3ge, including but Dot limited to emer
gency pr.parecln". plans, mudslida conttol 
works, and flood p!.tin nunagement regula· 
tions. 

"1\;ctlor.a1 Flood Ir~ure,.. .4.:.;.;;ociation" is 
the industry flood jlbo'"Ura...~ce 'Cod authorized 
by the Director in 3cc:ordanee ~:t: sectior.s 
1331 and IJ32 oC the Act (!.e!''' A;{reement't 
and "Association") (42 U.S.C. ~051·4052). 
T:~e h!JUlci:ltion he,:u!qu.:u-ten are c;.L"'TEmtly 
loc~ted at 1755 SOllth J .. fferso!l D~vis High· 
way, Suite ItO!:!, Arlington. \,ir;inia. 22202 
(703) 92()'883/). 

"New construction" meaz:s, for the pur
pose of de-t'!nninin: i::utll'anee f:l!t'1, Itruc
turM Cor wl'.Jch the "tit3Tt of consn-uction ft 

commenced on or cl'!er the cri-~eth'e d.itJ! of 
an initi:ol FIR~' or aiter D;,,,,,mber 31, 197~, 
whichever is btet. For flood plain mo.na ... • 
n:ent purposes, ur.ew con5truc~ion" m-eans 
stTUctu~s for which the "<;t... ..... ..-e of CO~.itru~ 
tion" com;r.i=:1(:"~d on or ai'ter the- effective 
cate of a f1"cx:i pJaL'l manaiem-ent reg'.JJa.tion 
ado;>ted by a community. 

"Sew lr..Uu;t~ .ior.~i: p!vh or mub;i-: hnmo! 
6ublliuiJion" mt-:tn3 a p:ucd (0:' ('J')n::.r.J01.:i 

p~,=-els) ut land ilividpd into t":'"o'O or r.'wre 
m'.>hile hotr..1? lot~ for rent t')~ ;;3.!~ for -s~ich 
the construction or f~ciliti':".s fo~.sC'n·icinl th~ 
lot on which the Tr'_ot..i!e ilfJme b to b~ 
affixed (ir.cluclir.:: at .:l mini!nuJ:1, tht! iru~l
lation of utilitie~, eith;~r fi.nnl ~~ gr3.din~ or 
the pouring of conc.:,,!!~ p."lU:-l, l!nd tht! 
C{'n!itru~ion of stre~ts) hi co:p':Jletec on or 
after the eftec:ive cnte of flood plain man
i:!.1i-et!l~nt re~!:\t.ior.l .adopted by a. cnm
rnunity. 

"J OJ.yeor flood" .~e "boJ' f!ood . •• 
'·Participating community, If .:Uso kr.o~n 

3.5 ~n "eUi-ole community,'" r:"I:~;J1U !1 com· 
munity L, which taa Admi. .. ·1!3tI"a:.or has 
authori-z::od the r.:!.le or flood i:;suT'3J'\ce. 

u r2r-:t)n U includes any indivldu31 or group 
of individuals, oorporntjon, parfr..l!rshiil, as
soci.ltion, or nny other entity. ine!l,;,ding 
St:lite and local g'Ovprnments and :l.~ncies~ 

"Policy" me.ns the Standard flood Ir .. ur· 
anee Poiiey. 

"Premium" me:!ns the total premium 
payable by the i:!,"red for the covera~ ... or 
cover~;; ... provided under the policy. The 
calculation or th~ premium may be Inso>d 
upon either char,;el\bl~ rates or risk p1'emjum 
rates~ or a combination or both~ 

··PrincipaIly above ground" m2ans that .at 
least 51 percent or n". actu:>! c""h valu~ or 
the s~ctW?,le .. l.and value, is "boft ground. 

"Pro!fr""''' means the Nation:>! flood 
Insuran.,. hogram authorized by 42 U.S.C. 
4001-4128. 

"Project co.t" meana the tot:>! financial 
cost of a flood protection system (including 
deJilP\, 13:J.d ::1cqui3ition, con:;truction, ·lees, 
overhead, and profit.), un Ie.. the Feder.1 
Insurance Administrator de~rmi:les a given 
"COlt'" not to l)c a part of 8u:h pTojeet coat. 

"R2gular Pro;p-am" me.n. tite Prol!l""!m 
authorized by the Act under which ri3.1t 
premium ",teo are required for the fitst half 
of available co-;er:;!ge (nlao known 3.S "first 
byer" cove~ge) for all new construction 
and substantial imptonmenla started on or 
arter the efie~tive date of the FIRM, or aiter 
December 31, 1974, for FIRM', effective on 
or b~!ore that date. All buildings, the eon· 
struction of which started berore the efrec· 
tive date or the FffiM, or berore Janua..-y 1, 
1975, for FIRMs efeective berote that date, 
are eligible for n ... t Iay"r cover.l~~ at ~ither 
Bubsidiozed rates or risx premium raws, 
whicheRr ore lower. Regardl ... of dlte or 
ror .... t:-uction, ri.sk pr~m.iurn rates are ~lways 
le-f:i.\!::1!'d for th~ second layer covera;:e and 
such cov<erage is ofl'~red only aft.!r the Ad
rn.ir.!str.lt.or has completed a riJk study for 
the community. 

URegu!atory floodway" mems the chan
nel of a river or o~her ';''':lterC01..:.r.e 2nd the 
adjJ.ccnt !:ina are~ that must be rC;le';'Vt!'d in 
erder t..;;. cliacha..-ge the b.'l5e flood without 
c:umu!at:\'elj' i:1c:'e3.Sini the water surface 
clevation more t!un a d."ignated height. . 

uR:.sk prenf:u.m rate!" mean tholH rntes 
e.bblished by the Administrator pursuant to 
individual community studies and investip
tions which n:y undertaken to provide nOQd 
i!-.s~lranC'C in ~::ct)!Gallce with ~ction 1307 
of t~e Act :md tile .aceepted act l1l.i:ial prin
ciples. "RLik premium rOltcs" inc1ud-e pro~
sions for op-erating costs and nUowanees. 
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··Ril.;~ri.'1t!"me:J..;1.ii rt:1.ltir..g to. io!med by, 
or r("Ol!mblin~ 8 river (inch.l.;.ing tdbu:.ari~s). 
5tre;t."u, hrook .. etc. 

"SfJ1!d d,",n~R·· !T'.p.an natur::ll!y oceurrina: 
3!'cn&'nu!:.atiolls of ~I\nd in rid::es or rnoundl 
%cutciwnrd of the b':Sch. 

Second loye; CO'.Jer'l.1t!tI :neanJ an addi· 
tionallimit of covel"lllge (:'lual t.o tile amount. 
r.:ad.e availa.ble under t:-'e Ernergpncy Pr0-
gram, and made 3vd.itabt~ under tht!' Resul.Jr 
Pro;!!"am only wha~ authorized by the Ad· 
minL.trator • 

"Srn:icin~ company" means a corpora
tiO:1, p:srtne13hip, 8SJ;;ociation, or any other 
organiud entity which aubcontrscts with 
the National Flood Insurers Associa tion to 
service lnsura:lce polici~ und~r the National 
Flood Insurance Progr:lm ror a particular 
&ren. 

"Sheet flow area "-see "ana of shallow 
flooding. " 

"Specicl Hazard Area n means an area 
having speei31 flood, mudslide (i.e., mud· 
flo ... ) at,dlor f1ood·~lated erc.,ion haz.uw, 
and shown on a FH3M or FIRM as Zone, A, 
AO, Al-99, VO, Vl·30, Mar E. 

"SlandDrd Flood Jr .. uranc" Policy" 
means the flood jr .... uance policy isaued by 
the N"tional flood In.u~n Assadation p ..... 
suant to Federal ,brutes lllld re:fUlations. 

"Start of cOn.Jtruction" means the fint 
placement or permanent corutluetion of a 
atructUle (other than a mobile home) on a 
site, such a. the pouring or alabo or footings 
or any work beyond the .ta~ of e:<cavation. 
Permanent construction coes not include 
land preparation, such ". clearing, grading,· 
and filUng; nor do .. it include the in.stalla· 
tion of streets and lor Wlllk .... yl; nor dOH it 
include excavation for a bawment. loot
ing:s. piers or Coundations or the erectio:\ or 
temporary forms; nor does it Include the 
inst:l\ldtion on the property of acCililOOry 
buildings, luch cs garog.. or sheds not 
occupied u dwelling unit; or not as part of 
the m3in structure. For a structure (ather 
than a mobile home) without 3 basement or 
poured Cooting!, the Ustart ot conatruction U 
includes the li.. ... t permanent fra.",ing or 
2SSernbly or the .tructu~ or any port thereor 
on its piling or foundation. For mobile 
homes not within a mobile home park or 
mobile home lubdivisioD, ... .tart or construe
.tio"H means theam";,,g oUhe mobile hame 
to its perma"ent site. Fen- mobile homes 
within mobile home parn or mohile horne 
subdivisions, "start of con.struction'· is the 
date on which the construction 0; Caciliti ... 
for servicing the site an which tlle mobil~ 
home i. to be aff",ed (includinll. at a 
minimum, the construction of sized ..... either 
final site grading or the pouring of concr~te 
pads, lllld installation of utilit''') is cam· 
pleted. 

"Stet,," means any State, the D;'~rict or 
Columbia, the terri tori •• L.,d po ..... iora or 
the United State., the Commonv;.alth of 
Puerto Rico, and the 'l'ruat Territory or the 
Pacific Islands_ 

"State coordinating agency" mean. the 
agency of the ,tate government, oc other 
ortiCle designated hy the Governor of the 
atate or by state .~utute at the request or the 
Adminj,tmtor to a .. ist in the im;:>lementa· 
tion or the National flood Insurance 1'10-
gram in that state. 



~:;9.2 

"Storm c.?l!u" m.~1:~ a SCd~~ b':!lo"," ~a:<.!e
t~3ed tu i\~CC1:nmedii.te· O~C:.lpilnts of t~:e 
~I!ntch:.r! .;.~,;! em~l":-:pncy ~ur:;tli:!s 3.S a T:'i<!'a.l.'I 
or tc::1porary she!t~r 8;J:l.i!".si: S'I!vere turnJ.Jt..J 
or sir.~~!~ \\jbd :itOlnl acthrity. 

::i!r:!ctu:-'C" meilr.s, for l'!ood p!:li:1. ~:1.'"\. 
J.;ernent p'.U'posasr a ";:lJ!et1 s:lnd rcufed 
buililinq. in.:luding a lila or liquid ~to;a.4~ 
tllr.1k, that is !,rincipli.ly abo\""e ;;round. :u 
wen :u a mobile home. "Str'.J";'~\.l::-e·t Cor 
insurance cover3ite purposes. mtt.U13 a W'lU~ 
and reafed Luildin:t, "'her :.h:a.n a gas or 
liquid 3t.o~"U:~e t:1ck. th3t La ~rinci?ally a!AJve 
j;:'ound and .'i.iC"lXed to a per:nant!nt sita. as 
"'oV"lll.ll a mobEe home on iound3.tion. Fer the 
l:ltt~r purpc..t, the term inciuclu 3 bu~c.L"lg 
while in the course of conJtruction, :litera
tion or repair, but does not inei'lce buildin3 
tn.J.tari.~b or sup!lli~ int~nrl1l!d for u.:;e in 3Uc:..~ 
c:onltruction, alteration Dr :apaiz, unl~~ 
such ma.t.eL~.rW or .up,lieJ a." within t1D 

enclosed builci;"11 on the pn>m .... L 
IfSub,~idIzed retJ'·· melD the f:1!es "nab

lr.h.d by the Adm:.,u.a-ator involvin;l in the 
.; .... g.t.. a subsidiution by th.. Feder.al 
Government. 

fl3ub.5tcnr:J:Il. improv,ment" m1!an5 a.ny 
repair, reeonsttucuon, or im;ttOVemint of a 
structure. tbe cost of which -equ.als or excHdJ. 
50 pdrc.nt of th~ market value of th .. 
structure either, (a) befoL8 t:le improvem.!nt 
or rel"'ir is st..ned, or (b) if the structure has 
been o",""g~d, and is being restored, before 
the omo;l4 occuned. For the purpoaes of 
this d~Enitio:a. "substantial improvement" is 
oo:wide~d to occur whan U:e firllt al;eration 
of lUly woll, ceiling, noor, or other structural 
~ar~ of the buildic:I com:n~ncu, wbe!har or 
not t.'1at :l!t..eration -afI~t. t.he exta:n.al 
dimensions of t'!:e str,",ct1.U' •• The ten::, co~s 
not, however, include dither (1) any proj..a 

'for improvem@llt of a structure to comply 
with exuting .tate or local health, sanitary, 
or safety code lpecificatiofU which are solely 
noce ...... y to 3J.Sur~ .afe-livi!l~ conditions ~ 
(2) :'..'1y !llten~io" ol aotruct"re I;;ted 0" the 
Notion.s.J Regi3tar of Historic Ph""" or e 
Stat. Inv~ntory ot Historic Places. 

''Variance U means 3, srant of reliaf by a 
commu.'1ity from the terms of a flood plain 
man:l;ernent regulation. 

·'Wllt.zr 6W'{:C.fI el'VtJr.on" means the 
proj~ted heiqhts in relation to Mean Sea 
Level reached by floods of various ma;prl
tud .. and f:equencie. in the nood plains of 
coastal or reverine 3..'PI!3.I. 

(N~tlo"al Flood [r.su.-:tnce Act of 1968 
(Ti:l. X!!I of the l-!o:!ji,,~ a.,d U::a:. De",l
op:n~t Act of 1923), ef:'~ctiv~ J~-:ua..-J 23, 
1969 (33 FR 17804, Noy.m!:er 23, 1953), 
as am."ded (42 U.S.C. "OOl·~128); and 
Sec:r.!'t3ry's dele33.tion of authority to Fc<!eral 
Ins\1r3nce Ad:niniitrator, 3~ FR 2080. Feb· 
r~ary 27, 1969, .l amended (39 FR 2787, 
January 24,1974» 
[41 FR 46958, Oct. 26, 1976, as amendad 
at 43 FR 7140, Feb. 17,1978. Recesignat@d 
at ·i4 F.il31177, May 31, 1979J 

§59.2 D"""--:i.,tion of program, 

(a) The National Flood lruurlnoe Act of 
1968 was er.acted bv Ti!!~ Xli! of the 
Hou<in!{ and Urban bev.!opr:le!tt Act of 
1303 (Pub. L. 90·448, AuiUst I, 1968) to 

pre·/id,! ::nav!ou.sly unavailab!i! flood i:':~ur· 
~~c:~ P,i'O~·~ctjO-ll to !'I:o~~rty OWnl!fS in zlood· 
P:'0!19 :'r.;:'ts. Muds!ide (:u defi:l.~d in §;'9.1) 
!::-~tecti\ln W:I;I add~,l to th~ P:otram by the
H-:Ju~in~ and t::ban Jev~lopi':lent ,Ace of 
lacO (Pub. I •• ~)l·152. Dt:!~~mCer 24, 1~i:i9). 
Flooi.!·re;JtaJ ero.iian (3.1 dt!iin~d in § 59.1) 
pro~.ction ... "" ~d~··j to h. Pro3l"am oy ti,e 
Flood Di5a.i~el rrot~~tiOtl Ad oC 1973 (Pu~. 
L. 93'234, O.cember 31, 1973). Tbe 1'1000 
Di~ter Protection Ad oi 1973 require:. the 
jl:.ll'f!h:i,!;j! of fl.J-Od in.:iur:ln':~ on and ai!.l!r 
i.!Jrch 2, 1D74. as a condition of receiving 
any ior:n of Fec!eral or iecarally-re!at~d 

. fl.,."ncial D.3S~3tance for nc!']ui3ition or con
.5Ll"...:ctic.'l !J~1r:>03'1!3 Wit~l f'C:lf)ect to in.m:able 
buildin:IS n~'ld r:lobila !,omt:l within:m identi .. 
l1ed ~paci.3l flood, mculice (Le .• m!.!(H1ow). 
or flood·relJ:.ed eroaion '~W4:ard nr2a that is 
locatad within any comr!lunity paticipatinll 
in tha ?!O<Jr3m,. T.::,~ Act aLa requ~3 that 
on and af:er July 1. 1975, or one year alter 
a cornmunrty h:l.l ~en rorr.~all~: not.ifj~d by 
th« Adrninist:atot of itt ic!entiilcation as 3 

community containing one or more special 
flood, muclsi;JIt (i.I!., mudilow). or flood· 
relat.ed ero~ion h:l1.a:d atc3.t, no such Fecer:1l 
iinanci.li a. •. :ultance, shall b~ provici.!d within 
such sn <:tr~a unl.!~ the cO!'nmu:'li~y in which 
the area i.located i. then p..-ticip.tinz in the 
Pro~am. subject to ~rta!n t!xct!;:tio.ru. See 
FIA publishad Guidelin~. at §59.4(c). 

(b) To qualify for the sal .. of fae.rally
subaidized flood in:iUZ'3nce a communiJ;y 
mu';t :u:!O!lt and submit to he Adrniniitra~r 
"" part of ito application, flood pia;" m3ll' 
agooment rellUl:ltions, satisfying at a mini· 
m!lm the ail-eda <et fot th at Part 60 of this 
subc'::apter, d~si~rnctd to rerluce or avoid 
ftt.ture flood, mues.Uce (i.oe... mudflow) or 
flcod-relatll!d e~osion damages. These regula· 
ticns mwt indue. e!il!cti'le enforcement 
provisions. 

(cJ Minimum r.!quirementa for 3dequate 
. flood plain t:'l!L"'II3geman:. reg'.J13tions U9 set 
forth in § 60.3 for fl'Jodprone are:u, in 
§60.4 for mueslide (i.e., mudilow) areas and 
in §60.5 (or flood·rel .. ted erosion ..... as. 
Those lpplicaole f!qui:e.mt!:1tl nnd stand3res 
"'" b...,d on tbe "moent of technical infor
mation availabla to the community. 

(N.tion~1 Flo;,d Ynsl!l'"nce Act of 1958 
(T;,!e Xll[ oi t:,o! Housing a!td U:ban De
velopmant Ad or 19S8j. eCfective J:muary 
28, 1:169 (33 FR 1730·1, Nov.",""r 28, 
1958), ... amended (42 U.S.C. 4001·4123); 
::nd s."c~etaryt.3 d,a:I~5t~tion of 8utho:jty to 
Fe~~':'l...1 In!:!Jr3r.ze A."'!mbi'it:-:lt..or, 34 FR 
2380, F~l:ruary 27, 1969, ~.3 amend.d (39 
FR 2;37, Ja.,ucy 2,1, 1974) 

(41 Y:3. ~6DS3. Oct. 25. 197il, as ar:wnc.ed at 
43 :roR i1·~O, Feb. 17, 1973. Recl • .>isna'ed at 
44 FR ::1177, M .• y 31, :979J 

§S9.3 Eme~l1CY pro::ram, 

Thp. 196B Act reqeired a risk study to be 
unck:':'taken for each comm.unity beiore it 
could become elisibJe for the ule of flood 
insu.ra.'\c:~. Si.lce tID'" requi~ment r..:!sulted in 
a delay in provi.dir.:~ iruur",!;tce. the COO'l!;Te!&, 
in ~r::~iQn 403 ot th~ H~.ll~:'!: Pond Urban 
I).,v"""""nt Act of 1069 (?ub. L. 91'152, 
n.c~r:l!:er 24, 1989), e.t.:lbli.hed an E.ner
~ency Flood I;1.surance Pro'U:s.m as J. new 
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S'.!c;iv:l 133G oi the N:lt~onal Flr;.od !.'",.,jur· 
anc. Act i·12 U.S.C. ~056) to p •• mit tho 
'~<l!'i: .. .s:\~e of inSUf3:.."ce in fioot.i·pron~ com· 
r:lt,;.n.iti~.:i.o. The p.tn~rg~ncy pro;{1'::un. which 
un.;!~!' c~isting law -:x.tenes to &:iJ~mber 30. 
1~78. ~oes not affect the 't"t!tJuirem~nt that a 
community must adopt adt!qua!a nood plain 
rr.a..",\o1zp'mt:nt reg"..tlaticru pursuant to Part 60 
of thi:.!;,ubch~.pter but permits. i:r..3Granc.~ to be 
sold wfore a ittudy is conducted to c.!telnUne 
risk pre:nium ~tes for the community. The 
pro~m sti!l requires upon the effective date 
of " FI<U.I the ch:3z;:in~ of riJk premium 
rate. for all new construction and substantial 
improvement. acd or higher limits of' cover· 
age for e.."(uting structures_ 

(N ational Flood Insurance Act of 1968 
(Title XllI of the Housinr and Urban Devel· 
opment Act of 1968), eC!~ctive J""uary 28, 
19';3 (33 FR 17604, No·,ember 29, 1968), 
as amended (42 U.S.C. 4001·41281; end 
S'!c:.:etarY'3 dele~tion of authori~y t,) Fed
eral insurance ACw.inistrator, 34 FR 2680, 
FebrlJaIY 27, 1969, aa amend.d (39 FR 
2787,Janu:u-y 24,1974» 

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

§5:1.4 Refe:-ences. 

(n) The foUo;ving .... statutory refer· 
enc~ for the National Flood Insurance 
Pro2l'am. under whicb these regulations are 
issued: 

(1) National Flood Insurance Act of 
1968 (Title xm of the Housing and Urban 
Development Act of 1958), Pub. L.90·448, 
approved August I, 19611, 42 U.S.C. 4001 et 
seq. 

(2) Housint and Urban Development Act 
of 1959 (Pub. L. 91'152, approved Decem· 
ber 24, 1969). 

(:l) Flood Di",.ter Protection Act of 
19n (87 S~t. 980), Pub. L. 93·234, ap
proved December 31,1973. 

(4) ~ction 81'; of the Howinf and 
CO':lmunity Develo;>ment Act of 1974 (87 
Stat. 975). Pub. L. 93·383, approved AUg'~.t 
22,1974, 

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

(6) The above st.3tutee are includ~d in 42 
U.S.c. 4001 et seq. 

(b) The following are references relevant 
to the N,tion.s.J Flood L .... urance Program: 

(1) Executive Order 11988 (Flood·plaln 
Manag.ment, dat~d ,>Ia" 24, 1977 (4:! FR 
269"1, ~,!~y 25, 1977). 

(2) The Flood Control Act of 19150 (Pub. 
L.86·645). 

(3) Title ll, section 314 of Title IU and 
section 406 of Tit!. IV oi ti" Disaiter Relief 

. Act of 1974 (Pub. L. 93·2S8). 
(4) Cc.astal Zone 1vI.3!Ia!l"ment Act (Pub. 

L. 92·533), as amended Pub. L. 94·370. 
(5) Water Resources Pbnning Act (Pub. 

L. 89·90), ,,. amended Pub L. 94·112 (Octo' 
ber 16,1975). 

(G) Tit:. Y, National Environmental 
Pollcl' Act (Pub. L. 91·190). 

(7) L:u!d and Water Conservation Fund 
Act (Pub. L. 89·578), and 5tlboooquent 
am~nrlmenh thereto. 

I 
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(3) ·;.·~ ... t:~r RC'.IOurces Co~:tcil. Pri:1;I:i~)J!s 
and Stlnc..1l'~ (or P1.J.nnin~, \V3ter auu fie
!~t.d Lor.d R'''''';r"", (a8 FR 2'- 770-21809. 
i;~'''',,":''>r 10.1973). 

.(~) Z~l'!cutiv~ O:-c.!er 11533 (?rCJtection 
ar.d E:!:~lo::~:!:!'nt of the CuituraI E:niron· 
""nt). cl"t.d May 13. 19i1 (26 FR o~21. 
~Iay 15. 1971). 

(10) 89:!, Con't., :!nd .&. .. ion. H.D. 465. 
(11) Rt!quit"ed land U:ie c.i.emcmt Cor com

p!'!!hen:;ive p:.anning .:l:s,s!st:mce 'I.!;).der sE=ction 
";'01 of the Hou.iing Act of 1~5.J, a:l am~nded 
by tht!' H~t.:si!':.~ 3nd (»mmunity r;.~velop· 
m.nt Act of 1974 (2~ CFR §600.72). 

(I:!) Ex~cutive Orc"r 11990 (Protection 
ot" Woth: .. d •• c".d ~.lay 24, 1977 (42 FR 
26951. :'.by 25.1977)). 

(13) .,'jllter Resource~ Council (Guld:mce 
for Floodp!ain ~la''''6em.nt) (42 FR 52590. 
Sep:emt .. r 30.1977). 

(14) Uniii,d Natior .• 1 Program for 
Floodp13in :'1ar.3~.m.nt of tr.e Uni:ed Stat~s 
Wat<>( I> .. olOrce. Council. July 1976. 

(c) The fo!lowing ref.rence guid.lines 
represent the vie-as of the Federal Insllrance 
AdminlotraUon w:i~h "';;>ect to the ma.,c\a
tory purch..... of flood insurance under 
.~C'tion102 oi the Flood Dbuter Proteelion 
Act of 1973: Mnndatory Purehase of Flood 
lruuranee Guidelines (39 FR 26186-26193. 
July 17. 1974; 40 FIt 16710. Ap-i1 14. 
1975; 40 FIt 5':277-54278. November 21. 
1975; and 41 FR 2426. January 16.1976). 

(Nstional Flood Insurance Act of 1968 
(Ti~l. xm of the Housing and Urban De· 
v.lopment Act of 1965). effective January 
28. ·1969 (33 FR 17804. November 2a. 
1968). ".. a",end~d f42 U.S.C. 4001'4128); 
and Secret:lry's celeg.tion of euthority to 
Fed.",.J lruurance Administntor. 34 FR 
2530, Febru3r}" 27. 1969, •• am.need (39 
FR 2787, January 24.1974)) 

[41 FR 46968. Oct. 26.1976. as amended at 
43 FR 7140. Feb. 17. 1978. Redeoignated at 
44 FR 31177. May 31.1979] 

Sub;>Lot B-Eli;pcillty R2qui~menta 

§59.21 PurS:O'" of subpart. 

Thi. lubpart lists actions that must be 
taken by a cornm=ity to become eligible 
and to ~m3in eli;:ible for the Program. 

§59.22 Prere<Jui.ites for the sale of flood 
insurance. 

(a) To qualify for flood i!Ul!rance avail
ability a community shall apply for the 

cntire :>..rca ~."t'ithln ir.s juri .. iCl:ctioll. an!'1 :'i.h:l.It 
5ubmjt: 

(J) CotJie.~ of J-c;"i!5l:1ti\"f'! alld p.xPc'.Jtivl"! 
.ilction.i indicJ.tin)( a lo{":.t.l nee-d for nood 
il1!iUinn~ lnd ~n explicit df::'!')irc to p.LItic· 
i,atc in the r-;:!liollal Flood In:iuranct: Pro
gr:lm; 

(2) Citati,:>ni to St.ot"! a!Hl loc!ll st.atutes 
And ordi.1.anC'f.:!i :luthorizi:u~ actions reJ:!ulat· 
jog l!!lld USIa a;)d copie~ of th~ local 13WS and 
regulations cited; 

(3) A copy of the f!ood nlain marut!l!!
ment Tejil:ubtions th~ community has adopted 
to meet the re'lui.-oments of § g60.3, 6004 
and/or §60.5 oi this subehagter. This sub· 
r."'J:...;ion ~h3.i1 inC'lLa.!·:! copi!s "r 3Ily %onin~, 
buUdin~, and subc~vision rE'J:Ulations. health 
codi"s, :;peci31 p~trpc~e o:cir.ances {such as a 
flood plain orcfii"l3nce, gt:sding ordinance, or 
f1oori-rclntau erOliion control ordinance), and 
any Qtht:r corrective and preventive r:1.t!3.SUres 
en~cted to reduce ox prP.\"ent flood. mudsUde 
(i.e •• rnudl10w) or flood·rel.ted ""osion <lam
age; 

(4) A list of the incorporated communi
ties within the applicant's boundari .. ; 

(5) Estir:tate. relating to the community 
as a whole and to the flood. mudilide (i.e •• 
mudIlow) end flood-related erosion prone 
areas concerning: 

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

idences; 
(iii) Number ohmall businesoes; and 
(iv) Number of all otherstruclure •. 
(6) Addle .. or • local repo.itory. ouch ao 

a municipal building. wh.re the Flood 
Hazard Boundary M~ps (FHB!>l's) and Flood 
In.urance R.te Map. (FIRM',) will be m.de 
avail>bl. for public irupettion; 

(7) A SIlmmary of any State or Federal 
activities with r".;>ect to flood pl3in. mud
slide (i~e," rnudfiow) or flood·rel:ated ~r05ion 
area rt"-lnagement within the community. 
such as federally-funded flood control 
project. and State·administered 1100d plain 
management regulations; 

(8) A commitment to recognize and duly 
evaluate flood. mudslide (L ••• mudnow) 
and/or flood-related erosion hazards in all 
official actions in the areas baving special 
flood. m'.ldslide (i.... mudflow) and/or 
flood·re13ted ew.ion h3Zards and to take 
such other official action re:'lson3bly nec:es· 
sary to carry out the 0 bjective. of the 
progr.m; an d 

(9) A commitment to: . 
(i) Assist the Admir.istrator at his/her 

reql.!est. in his/her delineation of the limits 
of the are.:u h3ving special flood, mudilide 
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(Le., r.l!!Jfhnv) or f!nod·f(,bted erosIOn 
h3.Z.~14c!.s; 

Iii) Pro'nr!p sur:h inrorr.'OJ!jon r:on('cmi~l:':
...'"'-'sl!nt Us~:i :md occuplncy ",r the f1o(..od 
pl.Jin, mud~lide 0.<., mudllow) or f:u(Jd· 
re!lt,~d erosion :trt."U HS thr.! Administr3!ur 
may Tt"'lt.wst; 

(iii) ~IJ.:ntain for public in.~pection and 
furnish upon request, fOT the c~!:~rrnini1tion 
oC aPtJ!ic~\bl4! flood in~ura:lce rl";k premium 
r:tt~~ within aU awlS l:::.\"in~ sf>P'ci.:ll floou 
h3Zard. identified on 3 FHBM Ot FIR.'"I. >ny 
certific.:ltes of flOCC-pToufing. and in!,f)!'m3-
Lion on the t"le\"ation (in relation to I'T'IC3n S~3 
level) of the I .. el of the low.st habitable 
1100r (induCing b'l;;emenl if habit.ble) oi.lI 
new or sub.i~ntially improved structur~s. 
and includ~ whether or not such struc!ures 
conta.in a basement. a.nd if the structure h:!.S 
been fioodproofed, the elevation (in rgJa· 
tion to mt:8n sea level) to which the sC!'uc~ 
ture W:lS floodproofed; 

(i\') Cooperate with F~deral, State, and 
local ar--ncles and priva.te firms which under
t2ke to study. surv.y. m~p, and idenHfy 
flood plain. mueslide (i.e., rnudflow) or 
flood-rel<1ted eroiion areas. and coo;.erate 
with neighboring communitie5 ~ith r~pect 
to thO! mana~ment of adjoinint{ flood p!3in, 
mudslide (Le .• mudl1ow) and/or flood·re
lated erosion areas in oreer to prevent 
aggro.vation of existing haz3rds; 

(v) Upon occurrence. notify the Adr.lin
istrator in wri ling whenever the oou ndaries 
of the community have been modiiied by 
annexation or the commt:f\ity h3S otherv.;~ 
assumed or no lon~r has authority to adopt 
and enforce flood plain mana~pment rp.e-ula
tions for a partir.ubr area. In Ord4!T that :Lll 
FHBM'o and FIRM's accur.tely represent 
the community's bounrlari~s, include within 
such notific3tion a copy of a map of the 
community suitable for r~production. 
clearly dl!lineating the new corpccate limits 
or n~w area for which the community has 
assumed or relinquished flood plain manage· 
ment regulatory authority. 

(b) An applicantshall Jegisl3tively: 
(l) Aps:oint or designate the agency or 

official with the re.ponsibility, authority, and 
means to implement tM commitmen'ts made 
in paragraph (a) of his section. and 

(2) Design.te the official responsible to 
submit an annual report to the Administra
tor concerning the community participation 
in the Program including. but not limited to 
the develop!nent and im:Jlem~ntation of 
flood plain man3~ment regulations :md 

(3) Utiliz •• nnual report forrn (0:\1B ~o. 
63·RIM6) as follows: 
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Tica ~Em~'!;encv Man:J(' ... m~nt and As<islznce 

() Camm~ni'y ____ • ______ c;.,unty _______ S,,,. ____________ _ 

I I '!>spon';"I.Off'<i"I _____ _ II T;,I. _____ _ (I T.'.phon, __________ _ 

(I Add~u ___________________________________________________ _ 

S:gnatur, ___________ _ DlIo ______ _ 

) CI Plaa_ check this t:ox 3no incicata aCov'! ~nv chan!;e sines your Icst .mnual report 

1. PHYSICAL CHANGES AND RECENT ~LOODiNG IN YOUR COMMUNITY 

8. Boun~C1i!~. Have your community's co~rate timi~ or bou:'tc!arin 
c~~ sin co your los, annual rop",.tlllF YES. PLEASE ATTACH A NEW MAP 
ShOWING R!:VISED COMMUNITY BOUNDARIES). 

tL NmJ .... O":!nges. H\l\te th!,.. been any nnural or physical chan~ which 'NOUld 
lncr&JSe or Olefl3Je flooding in your community'? h.g .. subsic!o!rtC'8. pronounced 
erosion .. seismic ftr.'?CU~ lo'ldimem:rtion, or debris !Juih:l-up)7 (IF YES, PLEASE 
AT7ACH THE MC3T ilECcNT FIA FLOOD HAZARD MAP AND INDICATE 
THE EXTENT OF CHANGeS AND THi: AREAS AFFEC7EDI. 

C. M.)t'.·p..!'xht Olan9!!.. Have there be~" any projacu or activitill which YooOuld 
inut'ese or c.acr-~ (feeding in ycur c~mmunity (u.g.. daM'. dik.et, IWHJ. bridc;es. 
ltorm ~, c!r&Jir.. fxiJities. ext~nsiw fllling)7 (IF YES, PLEASE ATTACH 
THS NOST RECENT FIA FLOO:) H."ZAAD MAP AND INDICATE THE 
E)'"T:IIIT OF THE ACTIVITIES AND THE AREAS AFFECTED!. 

d. R~n'f Aooc:m. H3I gny flooding occur:'ed in your community tinca the last 
annual ,,,,,crt? III' YES. PLEASE ATTACH THE MOST RECENT FIA FLOOD 
HAZARD MAP SHOWING THE AREAS AFFECTED. AND ON A SEPARATE 
SHEET INDICATE FOR EACH FLOOD THE OCCURRENCE DATE. WATER 
EL~VATION. ~,UMaER OF STRUCTUflES DAMAGED AND ESTIMATE THE 
FINANCIAL DAMAGEI. 

2. AMENDMeNTS TO EXISTING LAWS 

Have any i:nanUI'Mnts ~I~ting to floods or flood 81"8a, been made to your 
community's code ard/Ol' flcod plain mat:agerr.ent lawl ~ince your last annual 
reportl (IF YES. PLEASE ATTACH A CERTIFIED CO?Y OF THE ADOPTED 
AMENDMENTSI. 

3. COORDINATION, STATISTICS. AND ESTIMA"rES 

a. Cocrdir.arion. Has your community h3d any problems in coordinilting iu flood 
plain manoJ9Imen, prog-am with odjacant communiti.esl (IF YES. PLEASE AT
TACH A SEPARATE SHEET EXPLAINING THE PROBLEMS). 

b. Statisti~ n-.. following dat .. will serve as In indication of vour community's 
efiec1iwnesa in I!!!n forcing iU flood plain menagftment measul'ft. 

Ct.) C:lnstruetion permits in the frood-prone a~3S 

(2.) V!lrianCH from the 100-vnr flood elevation requirem!nt 

(3,) O;t':er variances from FJA ffood plain m:lI'1Cl~IT'..,nt Ntquire
menu 

14.) Total varbr.~ fr::lm all FIA r2quir-m~nt' (combined total 
01 - (2) !.i (;)1) 

(SJ Of th! total variances fnlm aU FIA reQuiretrMnts. how m3ny 
IIWre for ;truc:tures on lots exceed'ng 1/2 acre? 
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Number 
Req\Jt!sted 

Yes {J No {J 

Yel { J No ( J 

Yes [J No (J 

Ye. [) No [J 

Yes (] No [J 

Yes [ J No [) 

Number 
G,anted 



P,"l:Jt.:! .. t;on -----

Nil. of 1-4 
FJ~nlly 

!:'rul:t'Jres 

E:1ifNilte~ of ttr.JI .. in thp. s;:;~ci"l flood 
'hdZiJrd :;Jre.ll d~lin~t1tes nn the flA 
Flood In:rura"ce- ;:bte ~I~\p 0.2., us;r:g 
.. II zona-I "A'cept B. C, & D) 

E.stim .. t~ of tou1s in the 
entir3 community. 

(c) TI-.e documen .. required by paro,;rr.'pn 
(a) or th:,'i section and e\'id~n(:e of L'1e 
~.::ions ro:,ui:.d by paralllaph (b) of thi. 
:;ection s~l be submitted to the Fec.r:ll 
Inst:.....~nc'! Administntol, Feder:t! Em2:-gency 
M.itl.l6~ment A~~ncy, 1725 I Strct::'. 1'\'\", 
Wash;"~:On. DC 20472. 

(d) ,\ ~"'py of the documents ,."quircd by 
para • .,.aph (a) of this section anti evict,'nee of 
the actio,," required by p;>:agra;>h (ll i or tbis 
section sh:!il be submitted by an ~il?licant to 
t;:e appropriate St.ate and areawide clearinZ
hous~.j establiz.."'ed in nccorCWlca w!th Part I 
of O~!3 Ci:cula: No_ A-95 (.11 FR 
2052-:WaS, January 13, 197;;). Cl,ari:lg
hou .... new of the documents sl<..ll: not be a 
p"i'e~eqal.ii~ to the Admini.;ji;ra,tor's accept .. 
&nee of a cOr.'lmunity',;; llilPUc:ttion rur the 
8\'3.il.lhility of flood ir.sura..~.:e under the 
Er:erg'@ncy Program.. Ho"O\ro!ver, clearin~" 
h01l.iCi molY ~l.st the appIicaut in as..~!L.;ng 
rr.:u.imum con.slstency with Sute. re:;ional 
ond local comprehensive plans and flood 
plain t:Wlla~l!ment progra.zns. 

§5J.2:: Prloritie. fo: th~ W~ 01 flood Insur
ance under tlle :~gular ptOlI1"ln. 

Flood-prone, mudslic!e (Le_, mu<'J1ow) :md 
flcod-related erosion prene corr.munitie. ""' 
p!aCt!d on a register oC areal eligible for 
ratemaklng stuc.ies nnd th~n ~e)ec~ed Crom 
this re¢ner for ntem3Jdng studies on the 
bui.! of the following considerations-

<a> Recomm .... d •• ioru of Stat.. officials; 
(b) Location of community and ur~ency 

of need for flood insuran«; 
(c) Po;mbtion of communlty and inten .. 

S!ty of exbting or prop~d ceveloprnent of 
the flood plain, the muc..licle <i.~_, mudflow) 
anc the flooc-!"e'Jated erosion area; 

(d) Av.il.:,ility of info!mati"n on the 
wmmu!lity with resj)<!ct to i:a r.<lod, r.:ud
sHde (i.e., mut!...~e''V) a..'"'I.d 11oc:-,i ... :ec ~!o .. 
sion char3.et~rutic5 and p:'!'vious JOi3es; 

(e) E~ent of Sta:~ 2nd 10~.1 pro.",,,, in 
flood ~lain, mud..;lid~ (i.e •• mudl1ow) are3 
and t'DOd-re1a~rl erosion 2,..-es mana~ernent, 
inc)udir.g lu:!option of flood pIal.., m:1."':3~e .. 
ment re:rulatio!ls consistent y;ith related 
ongoini p!'ognm.1It in the area. 

§ 59,24 Susp;!"rion of comrnunityetigibility_ 

(:1) A community e1i~b]e for the s.:!!e or 
f':Vl.Jd i:tSUT:l:-.cl.:' sh~l be su b;~t to SU:ip"!n· 
s!on Crom t!1e Program for failin~ to submit 
C'f')!"ies of 3dt:Guate !lood pJain management 
f1"guiatiol".s mp.o!tir:.g the minimum require-

",ents of p.r:l ... ~?h. (b), (c), (d) or (e) of 
§60.3 or pa:.;!!.ph (h) of ~GOA or §60.5, 
within six mO!lth:s from th~ dnti! th(! At!m.in
iit:'lior pt'ovides the data Upi)'I"J; which the 
flood pl.un re!!Uhtions for :he a"plicab!e 
pJ..r:J.;:'i'oph shall b'! b" . .;ed \Vh.er"?' there hus 
not ~en n.ny submission by the com:nunity. 
t!'le Ad:ninis!:.llor ;ihall notify the commu .. 
nity that 90 ClY. re~"ain in the 31x month 
period in order to submit ad.qu,'" flood 
plain mall.1gement r~t:.Jl.:ltio;'l.!>. 'Where there 
has been an inacequ~te submis;;oion, the 
Admini.trntor sh311 n",ify the comm',nity of 
the 6pecific derjciencie~ in i::; submitted 
flood plain rTUlnag~me:tt regubUona ::md 
inform th~ community of the &ltnount of 
time remaining within t.he SL'; men th period. 
li, subs..!quently. copies of adequate flood 
pl:.in zr.anaiement regulations are not ~ 
ceiv~d by the Administrator. he shal~ no 
l.:ater tr.an 30 days b.;::ofore the expiration of 
tile oriR'inal six month period, providol! writ· 
ten notice to the communi!:y and to the 
obte and assure publication in the Federal 
Register under Part 64 of thii subchapter, of 
the community's 10 .. of eligibili:y for the 
sale of flood insurance, such suspension to 
become eff~tive upon thl! expiration of the 
sb: month period. Should the community 
remedy the defect and the Administrator 
receive copies of adequate nood pJain man· 
agerr.en t regulations within L'te notice 
period, the .. "spe"sion notice shall be re
scinded by the Administrator. Ii the Admin
istrator receiv2s notice from the State that it 
has e"acted adequate flood pl:rin manage
r:tent ~l.3.tions for the community within 
:~" notice period, the susl'ens;o!1 "otic~ shall 
be rescinded by the Admini.tr.tor. The 
commu!'lity's engibiUty sh:1l1 remain t:.mni· 
r.3ted 3.t'ter susp-ension until copies of I!cle
qt:3te flood plain mnn:!Zeme:'lt rp.~la.tions 
bra b.....,n received and .pproved by the 
Ad..--n.ini.;trator_ 

(b) A community eEgible for th. sale of 
flood insu .... "ce which f"iis to "dequ.tt'ly 
enforce or repeals its flood plo.in manage
ment regulations rnt!eting the minimum rp.
quirem.nli •• t forth in §§60.3, 60.4 or 
950.5 shall be subject to suspensi::>n of it/< 
ho~m eH?bBay. Under such circurn~an· 
""s, the Admini.!.trator ,hail grant the com
mu..,ity 30 day. in wruch to show Ollie why 
it should not h~ su~pi!'nded. Th~ Ad!'!'\il'listra
tor m.iY concuct .. hl!aring before commenc
L"1;t ;;.usperui.·/'! action. If a communit.y is to be 
su:spen~d, the Administr:1tor sn:ul infoTTl'l it 
upon ~O cilys prior ~tten notice anti 
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puUlic:ltion in the Fedentl Regi>ter under 
P~t 64 of tll:.s subch3pter of i!'.A loss oC 
ejj~ribili:y CO! the sale of nood insurance. In 
the event or impending sllspenJion, the 
Adm.ir..i3trator shall i..sa;uP. • press release to 
the loea! media explaining the r~lISOns Rnd 
errecls of the suspension. The community's 
eli';bility shall only be reinstated by the 
Adminlstr"tor upon his receipt of a low 
1\!~slath-e or executive measure reaffirming 
the community's formal Int..nt to ade
quately enforce the flood pl:rin management 
r"I!UI~tion. adopted in compliance with the 
requirements of this Subpart, together with 
"vide""" of action taken by the community 
to nbl'Oi'ate, to thema.ximum extent posaible, 
the action(s) which C:lused the suspension_ 
In Sl:ch cases. the AdJr..inistrator, in order to 
evaluate the community'. performance 
und~r the terms of its submission, may 
eithi!l cpnditjo~ally rebstate the commu
nity's t?J!~bility or Yt'ithhold rein,;tat~r.1ent 
for a pt..~iod riO t to eXee"!!d on~ y.!ar f:om the 
d3te oC hi .. receipt of the submisoion. 

(c) The Admini.!lrator shall promptly 
notify the As.oci3tion of thcoe communities 
whuse elig;bility has been ""-o"endod, and 
th~ ~ciation shall prom~tly notily i':.& 
servici:.g companies. Flood insu,."""" .hall 
"ot be lold or renewed in ~ny suspended 
community until the As3oclotion i. subse
qt'ently notified by the Administnstor of the 
date of the community'. formal reinstate
m@nt. Pollci... IOld or renewed within a 
community during a period of ineligibility 
are <!~med to be ~idabl. by the Admini.!
trator whether or not the partie. to sale or. 
renewal had actual notice of the ineligibility. 

P~~T6~RITEruAFORLz~ 
MANAGEMEN'l' AND USE 

Sub:>Ut A-Requirement. fo. Flood Flain 
Management R2gUlations 

Sec. 
60.1 Purpose of subpart. 
60_2 Minin1um complia'1ce with flood plain 

D'Ulnagement c:riteri3.. 
60.3 Flood pl:lin m.nagement criteria for 

flood-prone areas. 
60.4 Flood plain management criteria for 

mudsUde (Le., mt:dC.ow)·prone ar'!'l.S.. 
60.5 Flood plain man.aw:em~nt criteria for 

nood~rclnted erosion"prone areu. 
60,6 V drianccs and exceptions. 
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G~7 Rt"v!.:5irJn.i of crilt!ria for tlood ;>bin 
r:l.:\na~;~m.:nt 'C~ulltiot',s. 

f'i.O~fl D:!fir ltiuns. 

SiJ~P3...--1: U-R-equirem~nts Cor Stilta nood 
Plain M .. no.g~m~nt r..e:rJl • .Ltiol'l.6 

il!l.ll PUl'pOrJe DC this :mbpJ.tt. 
60.12 Flood plain man:lge:nent criteria tiJr 

Stac~owr.ed propenil!S in spt:Cul haz· 
ard a:c:.lS. 

GO.13 NOllcompliJ.n\!e. 

SL!b~it C-.\dditionl.ll Con:iiderntioru in 
~.t::ina~in:,t ~:tood·P!on~, M\lt:!3lic~ 

(i.c., (/iuut1ow)·P:one, and 
Flood·;leJat..d Ercaiun·?rone A._ 

GO.21 Pur?a.! of thia subport. 
60.22 PI,nni..'i conaid .. rations Co~ nood· 

prone areas,. 
60.23 Pbn"ini conaidet'3tiona for rnudslide 

(te., mudl1o·.¥}-pronlt areas, 
60.24 PI.nnini cor.side:ationa ror flood· 

rel.lted ero:i~on·pcone are34 
60.25 St.1te coordin:l~jon. 
00.25 Local coordinaUon. 

Acthority: Sec. 7(d). 79 Stat. 6iO; 42 
U.S.C. 3535(c); s..c.. 13()o, 82 Stat.. 575; 42 
U.S.C. 4013; s"c. 13S1. 82 Stat. 587; 42 
U.S.C. 4102; Rool"!!anization Plan No. 30C 
1:;;8· (43 FR 41943) ... ,d Executive Orcer 
12127. dated MlIlCh 31, 1979 (44 FR 
19367) ,md dal.gation of authority to Fed· 
eral In.urance Administrator (44 FR 20963), 

Source: 41 FR 4697';;' Oct. 25, 1976, 
."lp5.S 0 therwise not!'d. Recl'l!!signatad at 44 
F~t 3117i,liay 31. 1979. 

Subpart A-Requirement. for 
Flood Plain ~,!anagement 

Re!lUht:olU 

§60.1 Purpose of·subp.:t. 

(a) The Act provide. that flood huunnce 
shaJi not bit Geld or rer.aw.d under tile 
prO~r.3:n within a community. ufue,. the 
community has acopted adequatit nood 
plain mar.agement "'!lUlation. eo.w.tent 
,",·ith Federal criteri3. Responsibility iar es .. 
tabli.hini such criteria .. c!eJeg3tad to the 
Administrator. 

(b) This subpart sets farih the criteria 
developed in aceo,dance with ~he Ac~ by 
which th.e Adr.in.:st!':!.tor 'Yill t!l!'t~:o:minll! !.hl! 
::u::!equacy of a community's flo~ p!a.in 
l'!lanage:'T1l!nt reguiJ.tiona. T'.a&se rejU.!.1tions 
must be legailY-1!:uorceable, :\9P!.i~d l.~ni· 
formly throughout ti:.a community tv aU pri· 
v~lely and publicly owned I""d .... ithin flc'Od· 
pron!, mudsHde (i.P. .• mudflow) or r..ood~ 
reb.ted erO'iion are.1S, and the rom:n .... nity 
!"rJ.ust provide that the regulations tn..~'! pre
cedence over any )~S:S res:rietive con!!ic:ting 
local l:lwI, ordinances or corles. Ex~~ as 
otherwise pro',;ded in §50.S, the a~ ... quacy 
or such regulations shail be d.t.nnined on 
t;,e basis of the standard. set iorth in g6().a 
for f1ood'pro:>e .re .... §60.4 for mu<lslide 
areal and §~O.5 for flood·reiatl!d erosion 
~Teas. 

(c) No:hin.~ in th~ subpart shall be co,,· 
:'ru~ as :1lodifying or repiacin::c the tleneraJ 

requir..:,ment th:..t all ... I!;.::blt: cC):nr:lunit~f·.s. 
Inu ... t ~<lke int.o account i"i.:''1:"1(l. m~l~biid;: (i.c., 
mu(:~low) and t!0\)d-r·.:ln: ... .!i! "(co;ion ~~J.~.J.r.:;. 
to tht! extF!nt tInt tI~~y ;'re k;v)·.vn, in aU 
officiai actio:u r~~!ltiJ:a to !an:.l ma!:a~em~nt 
nnd we. 

(d) The crit~t':'l set feJr.:h in this &ubp3I't 
aT!! min:mum s~ ... ntin.r6 for th~ a=oo:ion uf 
flood pl:lin m~U\:":Jt!:n'!nt TI!1:!'.Liati(,ns by 
no::~rl·?cor.e, mudslid~ (l.c .• :-:1ud~1lJw)·i)rOne 
and f!ood-relat~d erosion'p:one com· 
munii.ip.s. Any tom:r1l!J1itv r.!,n' ex~ep.d th~ 
minimum crit.eria Lmcer this Part by aJopt· 
ing: more comprehenJive nood plai:t rrun:':'Ile· 
ment re!;lJ!ations :..!ti1i~i!"!.~~ th~ :;t.1n(!:tc ~.l 'iuch 
DR eonta.iaec! in S!J:;P<tI~ C of t:liJ llatt. In 
5C,!'n~ instanr.es9 c-om;nl.init.y officials rn3V 
haVI!" acc~~ to inCar:n,tion or kno~·t:ecs'! of 
conclitions that require, p3.!"·dcul3..rIy rOt 
hn:tlOln safety, hi:","-.e!' !;~n"~~c'..s thll1 the 
m;nirnum eritcd:t ~et io"rth i!1 S!Jbol\lt A of 
this Pdrt. Therefore, l.'1Y flood ;>l:u'~ m'U'..aga· 
~~nt ~g'.1!3tior.s adopt~d by a S!.a~ or a 
co~mu;).ity which are rnO:e rp.strictiv~ than 
the cr:tor'.a set icrth in this Part are en· 
cour::.zed and shall take p:-~ccd'!nc~. 

§SO.2 Mlnim~:n comp\Unce with Clood 
pllio mJ.n.iii!ment citeri.J .• 

(a) A flcod'pmne community ap,.lyin~ 
for flood i<uurance ~li!(ibility shall meet the 
standards of § GO.3(3) in olde: to ,,",coma 
elig-ible if a FHSM has not been i,,'~"d ior 
the corrununity at. the time of aoclicr.tion. 
Th~reafter. the corn~ullity wiU h;' given ."l 

period oC six montlu irom the date the 
Adrninbtrator p.ovidej t:"!.!! data set fo.'"th in. 
§OO.3 (D), (e), Cd), or (e) in which to m.-.t 
the reGui:~ment5 of the ap~Hca Lle para
graph. Li ~ community h;t5 recei"led :i ~·j-i,!l)r. 
but h ... not yet applied for Pro~al:l clii/i· 
bility, the community .h~1l apply far .ligi· 
bility directly under tha standards ~t forl.h in 
§ 60.3( b). Thereuter, the community wiil be 
given n 9f!riud of six months [rom .. he daL~ 
the Admini;trator provides the data St!t f,,:th 
in §60.3 (ci, (d). or (e) in which to meet the 
requirements of the ap~)lic3~11:t ~ar:1;r:ph. 

(b) A muc!sli<!e (;.e~ IT.udl1ow)-l'rone 
community applying for flood insurance 
el.i:lillility .Mll ",wt the "t.ondard. oC 
§60.4(a) t:> become ~li~.jble. Thereafter, the 
community ·.vill ~ given .a .J"!'riod or si% 
months flOm the Gato! :he mu6lide (i.e •• 
mudllow) areas ha'rin~ s?ecial mudiJida 
ha.:a:cLi are ot!lineat.ed. in which to meet the 
requ.:e",e"ta of §60.~(b). 

(e) A C.ooc.·rel:t.tad eroc;!on-pror.e com
rn'~nity applying ior t10ljd insurance eU~i· 
bilil;Y sh:l.!l rr.~t the Ih~l'd.:lC~s of ~~";O.f,(a) 
to b'!C'OCT!~ pligi~I!!. Thl!~~a.r!:!r. th~ com
mt:r.i~y will he ~j';e!l a period of six rnun~.::lS 
irorn the d:ltp the f1ood·:clatl!c erosinn ;'1IC:.a 
havin'~ .:ip-ecial erosion hazard:i are dC~lne"ted 
in which to meet the re~ui...-em~nts of 
§60.5(b). 

(d) Communitiea id~ntified in Part 65 of 
tl-.!!I subchapter :J.$ conta:"l1in~ lr.(,re ~han O:l~ 
ty;>e of hazard (e.~ .. Rny combl!lation of 
s~cial l1ood, murisL:ie (La., muc.dow]. and 
f!ood'r!!bt~d erosion haz.a:rd a...~J..i) shall 
ac!npL [lOud pl.:1in m~n.:l~ement rt:3ubtion:i fer 
C:;lC!1 type of h:u:.u-d COl'.s!st'::i1t with. the 
rec:uireme~t. of ~ § 50.3, 60.4 ""d 60.:;. 

(e) Local f!ood plain mana§:ement regula-
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tions molY b~ :;u.b:nittad to tilt! St;~~t! (: .. Ionu· 
f~3tir..:.~ ~\~t"'~cy (~t!5i;;nated p;lMua.1t to 
'if.:).:.: .. !Il: :~ i~d"':f:'! and con'::UlT;:'ncc. T ... .e 
st:.l::nj· ..... :ol1 to l.r.~ State: sh:.dl clea:!, <!e;:;.,,;rio~ 
prupo:,;ed ~nror(:f'ment proc~dur~.a. 

(f) TIl~ <.omm!mit.y oft1cial rC!3p(Jn3ible 
for submittin.j: Ollli'1Ual r~t:(lrts to t!1e '!-\dmin· 
is&'t:stor pu:suant. to ~:'9.!!:!(bH2) ot" this 
~'4~ch7pkr shall aJ..so 5uiJmit eopie~ of ~;;tch 
ann~3J report to any State C(X)rdin3.tin~ 
.~!'ncy. 

(g) A community shaU :->"o;sUl"t! tha'! its 
com~~heruiye plan is consistent wit:, the 
(lead plain mnna~~m~nt ohj£octives of ~his 
P;o.:t. 

(h) Th~ community shall adopt :1ud en. 
for:e flood ;lbin milna~emitnt regulations 
ba~rl on data. provided by the Adtninistra. 
tor. \';ithollt prior approval or the Ac.."'niD" 
istJ';ltor. the community shall not ad.opt and 
enforee flood pla..in manaS{~ment ~guIations 
based upon modiCi.d data reflecting natural 
or rnan·madt! physical change.s. 

(i) Tn~ community, upon its rl!'c@iot of 
the c.ta ""t forth in para;r.a;>h (e), (d) 0.. <e) 
oC_ §_S().3 or. p:u-agraph (b) oC §60.4 or 
§ "O.~, chall Inf"rm the appropriate Stale 
and ilL"'"C:lwiulI! clea:inj(house p.stabH.shed in 
accorcl.mce with Part I oC OMB Circv!ar No. 
A·95 (41 FR 2052·2055,January 13,1976), 
that the oomm"nlty h~. a period ot six 
months in which to adopt and subll'Jt to th. 
Ac!min'strator adequate flood plain manage
ment =egulations. {The c!earin6:hoJJses are 
er..couraged to assist the community withi:t 
the six month period in developing such 
regulations and in a&Surlng regional coorell· 
"ation.) The c!>mmunity shall submit to the 
appropriate Stat'! and areawide clemng· 
hou~, concurrently with ita submission to 
th~ Administrator, a CO;lY oC all ac!opted 
flooC plain man'Kement .. gulations in· 
t~"d.d to cr.mply with parag:aphs (c). (d) 
or ( e) of § 60.3 cr paragraph (b) oC § SOA or 
§60.5. \.Ct~l\ring~ou::h! r~view. (or a period 
not to exce"d sixty c!aya from the date a 
community submit. flood plain management 
re!lUlation. to the cl.ari.,::hou:;e, shall be 

. provided prior to the Ad:nlnistrawr's ac~ion 
on such regulations. Clearinghousa com
menu. or a statement by the comm:Jnity 
th3t no comments or recommen cil:tions have 
been received from the clearinghouSf!, .should 
ba .ubmitt.ed by the community to the 
Ad",inistr3tar. However,it may be nece .. ary 
for te·'! cl2a:in~"'01':'.ie to review the commu
nity·s regnl.ltiona within a shorter ti;r.e 
;:eriod in "he even t oC pending action to 
sus~nd th~ community', ?ro~m participa. 
tion, pursuant to § 59.24 oC thLo Subchapter, 
for b:J'ltc to adopt auequate flood pbin 
ma..'3.&:~ment regutations w'ithin th~ r.:!qui.red 
six rr.:ontlu. The Admi.ni::stntor, Vr;thin sev~n 
working days of takir.;:: .u major action on the 
community's flood ,plain manago!ment sub· 
nilision, shilll pTovide a copy of hili/her 
disposition concerning the submis.:i.ion to 
eac:, c!":1rin~hou3e from which a comment 
W3Si It!ceived. 

§60.3 ~1ood plain manag.ment criteria for 
floor!·prOflf: are!JA .. 

The Administrator will provice the data 
upon which n(lod plain m3.llagcment c~JUI.l.. 
tions shall I:;.:! based. If the Adminijtrator h3.i 

I , 

I 



n'J: ;::-rl',i(~~J Ij·.d~: .. ·if'n:' th~a tv f'Jr!",::;il a 
bsil i(.~ ~h,:.:se rc·".l:Jt:ofla in :t parri.:ulJ.r 
r.:..·.T •. "'!"!.ua~!J. t;'c f,.-nr..:nt:.r.tty c;h.:.!!! ClLwl:1.. 
r€'vlCW and rca.:;;oilab! ... utiliu' .. 1.;.':'4 u\iailabh'! 
froi':'l l.l:.hP.':- rf'J·~ru!. ·t!:.'~i: or o~;'er 6uUt'Ct'S 
;:..:nr!iJ~( r~c~iIlt. ,,~ d:Jt-l fro", th~ Adrr.inist.ra
tor. Ho·.v~\-""er. wh~n Sj:~CI:J Ilood hJ.zxrd area 
dt!;iK'n;.;.io;-.s and WOlL':!'l' SL!r..lC"1 ~le\·.ltion:-. h.-I-re 
~~n f~.Jrni."h'i!'d by the Ari!T'..inistr.ltDT. they 
sh~1I ~pp:y. Tr..e symbols dtdirdnst such 
.:;;:eei.11 ilo.,et haz:U'd d~lj;ign:a:.io::s nre set 
f.,.th in §.j4.3 of this subeh:\~~r. In all 
ca.;e.s th! mi!timum reqt.:.iremt!nLs £overnin~ 
the ad~qu.lcy of the flood piain t:Ul.ll41]':!ment 
r~1.Ubtinns for flood'pro!le nr!3.'S ;1dopted by 
a particul:.a- cOi:"l.munity rl~P~!1c.i on the 
amount of techr.h::1 d3ta fOT:':"l.eriy provjd~d 
to the commu~J:y by th~ Admi.~istrator. 
!\~nimu.."TI £tanda:::s for communities are as 
rcao~""S: 

(a) Wh~n the Administr"tor ho.s not de· 
fmed tho ."ecial flood hazo.rd are ... ~Ii~hin a 
co:n.rnunity. h:.s not pr~vld~d w~r 5urI:lCe 
elc\"ation da~1., .and h.."tS not provided sufCi· 
ciont data to identify the i1ood-;VIlY or 
ct):l.3tal high h"z:!ld are3. but the comt:lunity 
has indicated th. presence oC such luzarc!s 
hy submitting :," application to participate 
in the Prognm, the community s!taU: 

(1) Require permits for cll pro;>osed con· 
struction or other developmen t in th! conl
""unity, including the plact!ment of mobile 
home., ao that it may determine whether 
s:.:ch construction or other develop:nent is 
proposed within flood-prone area&; 

(2) Review proposed development to 25' 

sure th"t all "eco;;sa,.y permits have been 
received from tho.se .. IO"lern:nantal ngencies 
from which approval is required by Federal 
or State bw, ineluding &action 404 of the 
Federal W:lter Pollu!:ion Control Act Ar.t!nd· 
!'!lenta of 1972, 33 U.S.C. 1334; 

(3) Review nil permit application.; to 
c~terrnine whether -prop06ed b~i!ding sites 
will be reasonably safe from fleeding. If a 
proposed builc!ins: site is in a flood'prone 
area, all new consuuc:tion and substantial 
impcovements (inciuding the placerr..enl of 
prefalr;cated buildings and !'!lobile horn~.) 
shall (i) be de.ign~d (or modified) lind 
adequately anchored to p:"!vent flotation, 
collapse, or 10.:.",1 monment of the .truc· 
lure, (ii) be constructed with m~teri:tls and 
utility equipment re.,istant to flood d;:.:n3ge, 
and (iii) be constructed by method. and 
p!':lcti",," that miniJr.ize flood d= .. ~.; 

(4) Review liubdivilion p:~~osa!s and 
other proposed MW development ~o deter· 
r.ome whether such proposal, ,,;11 b<! reason· 
ably safe Cr'lm flooding. It 3 subdivi3ion 
p"oposal or other p~o.ilo..,d new deve!op· 
ment is in a flood-pro:'1e area, any such 
proposal. sh~ll be r.\;~wed to ll35ure lhnt (i) 
all such propo;als are C'on!is!.ent ~-ith the 
need to minimize flood ~ama~J! within the 
flood·pron! area, (ii) all public utiEties and 
faeiUties, auch as se\;'er, gas, eloectrical, and 
w:ater .ysterru are located a."ld ccn.tructed to 
minimize or eJi:ni.'"13te flood da.ma;:e, and 
(iii) adeQu3te drainage i. provided to reduct! 
exposure to flood h.zard.s; 

(S) Requu" wiUun flood·prone are", new 
an::1 replacement W3.1er supply system.li to be 
desi;:ned to mir.lmi::e or elimi!101te inrt!tra
t!on of flood wuters into the !:yst.!ms; Ilnd 

(6) }{equire within f1ood'p"'!le are,. (i) 

l!~\Y and r~!\I;Jct!m'_·nt : •• milury ~~\"'a!:"=,, .;;';'14 

tJ'~!j to be c!""j:!ll,:.d lO mini:ni.l.r. or ,·lim;n:I!'· 
inril i.r:lLina Ilf Ilood wa"(·rs inu. th,' 'V:>ltH1"~" 
ilnc di~chac~l~. from t.il/.! sy:'f.~m3 ;in:.~ 1"1(,.'0£1 
'Wat~(s r.nd (ii) otuiLe wastr. di:;;;.:..;;,w.1 .s:l:,tl!lnS 

to ~ locat~cl to avoid ~anp;Urml!l1t to t~lI-~m 
or contolrr.indtion irom them uu:-in:,: tlol)d
ing. 
; {h) \Vhen the Administrator has cesig
n~tcci areas of spec!:!l nood h3Z:lrd.i (A 
zones) by tht! pubHc;}tion of a corr..munity's 
Fl-IB~f. but has neither prOdlJCcrl wat.er 
surface el~va.tion d..,ta nor identified :\ nuod~ 
W3y or co~stal high hu.'U'd :area, the com· 
murJty oh,il: 

(1) R~quire permits for all proposed con· 
struction a.'"\d other {~evelo:>ment3 including 
th.'! p13~rn.!nt of mobile homel, wit!1in Zon~ 
A on til! oommu:llty's FH:E.~f; 

(2) Require tn. applic~tion of the stand· 
ards in par:uuaphs(a)(2), (3), (-I), (5) and (6) 
oC !his section to development within Zone 
A on the cOl!"~":lunity's Ff'.B~I; 

(3) Require that aU subdi,ision propo.als 
and other proposed new developments 
gre3ter than 50 lots or 5 acres, whichever is 
the le.,;et, include \\'i~hin tiuch proposals base 
flood elevation data: 

(4) Obt.in, review, and reasonably utilize 
any b .... flood el~vat_ion data available (rom 
a }t~ederal, State, or other source, until &uch 
other Cata has been provided by the Admin· 
istri.!or. as criteria Cor requiring that (i) all 
np.w construction and subotantial improve
ments of residenlicl structures have the 
lowest floor (includin;: basement) .I.v~ted 
to or above the base flood level and (ii) all 
new consb:uction and subs,tantiill improve· 
ments of nonresidential structures have the 
lowest floor (inch.lding basement) el~v.ted 
or floodproofed to or above the b:tse flood 
level; 

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

- FHE:';l, (i) obtain the elevation (in relation 
: to mean sea level) oC the lowest habitable 
. floor (inc\u,ling bnoement) of all new or 
substantially improved structU"!', and 
whether or not 5uch structures- coatain a 
basement, (ii) obtain, if the structure has 
been floodproofed, the elevation (in relation 
to mean tiCa le"el) to which the structure was 
floodproofed, and (iii) rr.aint:tin a record of 
all sueh iruorm3tion with the official desig' 
nated by the community under § 59.22ia) 

- (9)(;:;); 
(€) NotiCy, in riverine situations, ad· 

jaceni eomrnunities and the State Coordin..lt· 
lng Office prior to any aller.ltion or reloca~ 
tion oC it wat.~rcoursp., anQ sub~t cop:es of 
such notiCicati(Ins to th~ Administrator; 

(7) .A.sure th.t the flood carrying capac· 
ity within the altered or relocated portion or 
any watercoune is nu.intained; 

(8) R~quire that all mobile bomes to be 
placed within Zone A on a community'. 
FHB~I ,lull be anchored to resist flotation, 
collapx. or lateral movement by providing 
over·the·top and frame ties to g:ound 
anchors, Specific requirements shall be that 
(i) over·the·top ties be provided at each oC 
the four corners of the mobile home. with 
two additional ties. p~c side aL intermedia.te 
Joe.tions and mobile homes le.<> than 50 Ceet 
long requirinllone addHio".1 tie per side; (ii) 
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fTam" ti.·s: !~ pmvi<!('d .:It r,ach eOTlwr fir' :.hc
ho:nl~ wi~h n .. · .. :ldditi'mal t.it .... · p .. r sid,· at 
inL('rmNliat,· fJobllio IImi n1[)hH\.· hum."s !t ..... 'i 
t.han !")O fl!ct le.,.,!.! 11:<juirin$l four .:dd~liur..aI 
tics pf~r 3irlp. ~ (j:i) all comJ)onF>nt:s of thl! 
nnchonn;,! systtem bt!' c:rp!lble of carryint: a 
fa".., or ·1.1>00 pounds; and (iv) any addi· 
tion;; tn the mobile home be simiIo.U'lv an-
chored; • 

(9) Rroquire that an evacuation plan indi-
4 eating ::lLem:ate vehicular acces.s and eSC!lpe 

loutE'S M fi!-e-u with <lp?lop:bte Disiuter 
Pr('palt!dnt!'ss Authoritic:s for mobile hC.lme 
par:~s and mobile horne subdivisions locatt!d 
within Zone A on the community's FHB~1. 

(e) When the Administrator h.s !>rovid~d 
a notice of final base flood elt!'vQtions within 
Zones AI·30 on the community's FIR.\! 
and, if appropriate, has dol!si;n.ated ·AO zones 
A9:} zones and unnum~red A zones on the 
community's FIRM, but has not ieenlWed D 

regulatory floodway or coastal high hazard 
area, the community shall: 

(1) Require the standards of ;>aragraph 
(b) of this section withi., aU Al-30 zone. 
unnumbered A zones and AO zones, on the 
community's FIPw.\o1; 

(2) Requu" that all new CO:1struction 
and substantial improvements of residential 
structures within Zon .. A1·30 on the com
mU:1;ty', FIRM have the lo ....... t floor (in'
eluding basement) elevated to or above the 
base flood level, unless the community is 
granted an exception by the Administrator 
Cor the allowance oC basements :utd/or storm 
""U3J'S in accordance with §SO.6(b)(3) and 
(b)(4); 

(3) Require that all new construction 
and substantial imoroYl:!'ments uf nonresiden~ 
tial .tructure. within Zon .. Al·30 on the 
comm'lnity's firm (i) -have the lowest floor 
(including b>sement) elevated to or above 
the base flood level or, (ii) tORelh .. with 
attendo.nl utility and sanitary fo.cilities, be 
c!".igned so thal below the b:ose flood I.vel 
the structure is watertight with waU. sub· 
stanti3J1yiJ1i'iiPnneablii-to-- the' passage--or 
~'ii_t.fiu'td 'willi structur.ll·components·/iav'
ing tbe capability of resisting hydrostatic 
and hydrodyn:unic loads and effeets of 
buoyancy; 

(4) Provide that where floodproormg is 
utilized for a particul:!r structure in accord· 
ance with pangr.phs (c)(3) md (ej(8) of 
this section or (b)(3) of §60.6 either (i) a 
reRistered professional engineer or architect. 
shall certify that the floodproofing methods 
are adequate to withstand the flood depths, 
preSSUlE"S. velocities, impact and uplift forces 
;md other factors associated with the base 
flood, and a record of such ",,,tificat ... 
indic.lting the specific elevation (in relation 
to mean sea level) to which such strucl'.1res 
are floodproo!ed sh.n be maintained with 
the official designated by the community 
under §59.22(a)(O)(iii); or, (ii) a ""rtiCied 
copy of a local regulation containing de· 
tailed flood'proofing specification.; which 
satisfy the watertight performance stanclarc!s 
of paragraph (c)(3) of this section or (b)(3) 
of § 60.S shall be submitted to the Adminis· 
trator for .ppronl; 

(5) Require within Zones Al·30 on the 
community's FIRM Cor new mobiJe home 
p'rks and mobile home suhdivision~ ror 
e .. p3:1sions tt') existing mobile home p.arks 



§dO.4 

.mdo mobUe home subui\i3tU:U,' a.,d ior 
.-- ':,::s~in: ~obi!e homt! p."U'!u ~d mnbi!tt 

,CJt1.'I:! subdivisions wnpJ"P t;l~ ~"t·~-tir, rel:·_~n· 
~tr!..:~ion or imp:oveme-nt l)! t.h~ ~t.reets. 
~tUitie3 ,lnd PJ.Os equals or e:(\."1!'e.Js 50:-~ of 
";10 ,',duo! of the .str~t~ UtiUtiH and pad! 
~e!o~ the repair, rpct)rutruction- or·im~tO~e· 
i"!O~nt -h.u comm'!'nced. tha! (i) :.Un.di or lots 
1'lre el-!v:'t:l'd on cot:1~cted fill 0: on piEnzs 
so th3t tnl! lov.'@.n floor of the mobHe h.ome 
will be at or a1:ove the b ..... flood levoi, (ii) 
:"r!,:,quate sunac~ drainal!{'!' and acc:~ for a 
il:'lu!er 3re provit!-ed, and (iii) in t;:e instance 
of @lav3tjon on pili.:'\gs, Iota are Ia...~e enough 
to p.!rmit ste"", piling !oundatioru ore 
r.hc:!'d in stable soil no more than t~!! re~t 
apm, and !ei~forC9ment is prmi~ed for 
pilln;:. more than silt feet o.bove the K!"und 
J~\'et: 

(6) Require for o.U mobil. ho~ to be 
pl.ced within Zones Al·30 on the com· 
munity'. FiR.\!, but not into a mobile born. 
pork or mobiie home subcllvisi<>n that (i) 
st.:mc'.s or lots a.re elev3.ted on com:p.L~ed fIU 
or on pjlin~ .0 that the lo ..... t floor of the 
",obile home will be at or al:ov~ the base 
flood l~vel, (ii) ~dequate .'u£3 .... d .... ina •• 
3.~d aCl2 .. for a hauler are provid"d, ond (iii) 
in the inabnca or elevation on 9ilings, lota 
o.re lo.rls" ~noulh to permit steps, piling 
(ound3thJt15 aN placed in st3.ble soil no more 
lha., 10 feet apart, and reinCoreemont is 
o;ro\oi.t!ed for piers more th.m six ieet above 
ground level; 

(7) Re<;uire within any AO ZOIle on the 
community's FIR:'I that 3li new construc
tion and lubsto.ntial imlll'Ovem.nts ot res· 

--<len!!al structur.. hav" the 10"""5t floor 
~cludi"g basement) "eievoted above the 

(0 \'111 of the n!!3l"l!st street to or above thl! 
dope!> number sp..ciCied on the community'. 
FI~M; 

(8) Require within any AO zone on the 
r.ommunity'~ FIRM that all ne .. construc· 
t:on and sub.t.ntial improvem~n!:s of non· 
rc~idential structures (i) have tne low .. t 
floor (induCing b ..... ment) .. lnate<! aboy" 
the crown oC the ne",.en street to or above 
the depth number specifiec. on the FiR.:..'Yt, or 
(ii) togtth"r with attendant utility and ",ni· 
tary facilities be coml'letely t1ood'l'roofed 
to or abo"" that level so that any space 
below that level is waterti~t with vr.ut. 
su""t.lnti~!!y imperm .. ble to the p ..... g.o of 
water and 1Aith structural components hav· 
ing the capability of l'!sistin~ hydrostotic 
ond hydrodynamie loads and .. itects of 
buoyomcy; 

(9) Require wi~hin any AS9 zo~es on a 
community's FIRM the standards oC pal3' 

::rap:" (a){l) thm (o.){41(i) and (b;(5) tl1ru 
(b)(9) of t"is section; 

(10) P~quire until 2 regulato!}" f!')odw:lY 
is d,!5j~at!!d.. that no new construction, 
suh.t;ta:ttial imp:ovemcnts, or other de·,eloil· 
ment (including fiil) shall be permite.d 
v.ithin Zon ... A1·30 on the community's 
F1~\t, unless it ii demol1Jt:ated t~lat the 
cumulative efCect of th .. prop06ed develop
ment, when combined with an other existin;: 
and antLcipated de',elo:;Jment, win not in
"::"P.:'I;S~ the WiltP.r su:fat:e eo~~v:ltion of the b~ 
t~I){.Jd morn than one foot at a..'1Y point 

~-.:..ithln Uie community. 
(di'Who" the AJmini.i.rator h ... proYided 
.~ 

~ notke of final b:u~ flood ..:I~v:\tions w:lhin 
Z('n~s At-10 on th~ c:omm'.Jnity·s FtRM 
~nd. i.t" apprrJ;J!"i3te. haJ d!·~;~:Jti.!d AO zo~~ 
1\.99 Ztlne~ a:".C1 ur ... ~lUrnbO!red _\ ':Ol1es on tl~·! 
~::'l!'r.Hnlty·s ~I:tM. nne h~ ;lro'iid":d c..,;J.ta 
from \.,-hich th~ community shall dl!si~na'.e 
i~· l"CJ.!ulatcry flood;yay, the co:nmunity 
sb.,11 : 

(1) M..,t the r~quirem"n" of P".r3;:r~phs 
(c){l) throu.h (0)(9) of this ""ction; 

(2) Sp.lect and auopt .1 rf~;r . .11ato,·y flood· 
way ha:ip.u on the principle that tha :ttea 
clm •• n for th~ re~ulatory floodwoy must be 
designed to carry the W3t~r5 of the base 
!lood. without incl'e:!Sinl{ t!1'! w:J.~r surI3.Cf! 
ele.·;stion ot that flood rnore ~h:\:1 onl:! foot 
at any point; 

(3) Prohihil encrC<l:hments, including 
fi!!, r.ew cOlUtruC+..ion, s·.Jbstantial improve· 
m.nt.l, and other de·l.topment within the 
adopted l'!gulatory flo.".Iwo.y that would 
n!suU in any inc~ase in flood l~"els v.ithin 
t~ C'o:nmunity dttr=",'i the OCCUlTent:e of tee 
ba.;;.e flood dhchargt!; 

(4) Prohibit the placement of 3ny mobile 
homes, except in :t..r.. e::htin~ mobile home 
park or mo:'ile homa subdivi::iion. with,n the 
adopted regulatory floodw3Y. 
" (e) When the Adminbt,a'.or ho.s provid.d 
a notice of fir.31 ba ... flood eleV3tior..s within 
ZoneJ Al·30 on the com...~~.lnity·s rlR~I 
.''Id, if appropriate, h... c!esignated AO 
zone.s, A99 zones and UIl.'lumbered A zones 
on tl-ae community':; FIR:.I. and haa id~nti
nod on the co!J'lmllnity's FIlU4 Zone V1·30 
(co:.sto.l high h:>z ... d area), the community 
shall: 

(1) ~teet the rp.quirlJm~nts or parogr.tpha 
(e){ 1) through (c;{l 0) of th~ section; 

(2) For th~ purpc ... of t;,. determination 
of applicable nood insurance risk pr:!nUum 
rales within Zone V1·30 on 0. community'. 
FIR..\-f, (i) obtajn tlJe el~vation (in rel3tioCl to 
m .. an sea level) or the 10we!t habitable t100r 
(including bnsement) of ~1l new or sub."". 
tiall,. improved structures, ant! whether or 
not 5ueh structures contain a base",ent, (ii) 
obtain, if the struotuI"C has heon flood· 
proofed, the elevation (in relation to me!.!! 
sea lev~l) to which the structure wa5 flood· 
proofed, .nd (iii) maintain a record of aU 
such bConno.tion with the official Ce5ii)ll3ted 
by the CO!Jla'11unity und~r §5n.22(aX9}(i~); 

(3) Provide t~o.t nli new CO,,","uction 
wr.hin Zones V1·30 on tho> com:n.:nity's 
Fl R:,I is located land",,,,d of the re.ch or 
mean hi~h tide; 

(.:) ?!".i';" (i) that :til ne .. · corutruttion 
and SUbsW .. :1ti:tl improv'l!!TIents within Zor.es 
Vl·30 on the communiL!t's F!RM are cJ~ 
\,:ltl""!d on c.deq~a.tely ~nchor,ad pHin3S or 
columns, and seeuTp.ly an=::.ored to such piles 
or cohlmns so Uut the lo""lJS~ portion of th~ 
st!'ucturaJ mem~rs of the IO\\"e-st noor (II!X
cIu&i1i t~e pllin~s or coll!m:-_;) !S el~'/at~c to 
or above the hasp flood !~vt!l and (ii) t!oa! n 
reg-utered protesaionm engir.~er or :!.rchitp.ct 
c('rtify that the str:Jctl:r~ is lIlf"eureiy J,1-

chored to adeCiu:l!ely anchoreod pilir:.<;:s r)r 
coiu:nns in ordf:r to witiHtand veJocity 
watttrs and hurricane ""nve 'Waln; 

(5) Provide th.lt sl1."le'N C'o!'.3~ruction i.!nd 
sub::it;!.ntial lm;:;rovt'm~nts wi~hin Zones 
Vl-~O on the communi .... y's FIR~t have the 
sl'ace below thelo"Nest floor free of obstruc-

to 

f;i{Jns or I-p {"on.,;tr.Jct~d \'Ii~h ui,,·f::J'"lW:,.,. 
wai!.ljo" intc:nd?d to cc'I.lfR IIn·.!~: ::il:.~"~ 
\·.ithout j,:,)::;,·:di::i.:~ ~h·~ strllct·...lt:ll .~'"\;JPllrt 
of th~ :st&:IJcLu:c ~o th-'lt. the im?dC~ ..... :'\ :.he 
st'~lctUt~ by anllofr.1a.lly hi~h ti<i~~ or wind' 
drl .... en wuter is :":linimi:p.d. Sw:h t.-::.'"porarily 
enc!o~d sp3ce sh;Jl not be u:oed for ~lum;..n 
habita.tion; 

(6) Prohibit the"", of fill for JtrlJch:ral 
sup;>ort or buiMinzs v.it;'in ZonC:.i V 1-aO on 
the commu:d~y's FIRM; 

(7) Prohibit the placement nf mobil. 
home-s. exce-pt in exi.3n.."1.1J mobile home parks 
and mobil.!! home subdivisions, withjn Zones 
\'1-30 O!l th~ community'. f1R: .. I; 

(8) Prohibit m311-made ai~eratian or sand 
dunes ane! mangrove stano within Zones 
VI-30 on the community'" FIR.\1 which 
would increase potenti31 flood c!amage. 

§60.4 Flood l'lain n,ar_,.ement criteria for 
IDuc..lide (i.e., mudtlow rprone ... ·u •. 

The Adrr.inistrator will provide the (bto 
upon v/hich flood pbin ,.,,,-.. agement regula· 
tions sh3ll be based. If the Administrator has 
not provided sufficient dota to f".-"ish • 
basis for the .. regulation.; in a puticula.r 
community, the comm1..lr'lty shall obtain, 
review. lind teasona bly \! tilize data avtJIllabJe 
from" otht!r Federal, State or other SQur'!eS 
ponding receipt of cbta from the Admini.tro.· 
tor. However, when speci:1l mudslide (Le., 
mudflow) b.-.zard area d.si:ll1ations h3ve 
been furnished by the Administrator, they 
sh.ll np;>ly. The 5y",OOI:: definin2 such. 
special mud:llic!e (i.e., mudflow) hazard 
designations are set forth in § 64.3 of this 
subchapter. In all case., th .. minimum re
quirements Cor mud.lid. (i.e., mudflow)
pmne area.' adopted by a particular com· 
munl!y depend on the amount of technical 
<!at. provided to the community by the 
Arlrr.ir.htr:ltor. ~linimum standarw.for com
munities are as follows: 

(a) Wh.n the Administrator has not yet 
identified any 3rU within the community ns 
an :uea having special mudslide (i.e., mud~ 
flow) h:!zo.rds, but the community h ... indi
co.led t~t' l'resenee of such hazo.:ds by" 
su:'mittini an application to participate in 
the Program, the cornmunl!y sball: 

{-1) Require p":"'i .... ior 311 propo""d con· 
struction or other ~e·~·e!opment in the com
munity so that it may deterrrjne ",-hether 
d.,·elol'r:' .. nt i. prol'csed within muc!slide 
(i.e., ",udllowrpron. areas; 

(2) Requi ... review of eac~ permit appli· 
cation to dete"C]Tt.!ne ~'hpther the propc. .. ed 
siti!o and irn~ovp.mt"nts will be rea-ionabt~ 
~e trom mUdslices (i.~.~ mudflov:s). F3C
tors to be- considt!red in makin't such a 
de:ermi..,.tion should include but not be 
Iimil<!d to (i) the type and qu,lity DC soils, 
(ii) any evidence of ground water or surface 
w~ter prohl,m.<, (iii) the duptb and quality 
of any Cill, (iv) the ovorall s:ope o! the .ite. 
and (v) the Vlei~ht that 3ny prop<"~ed struc
ture wnt h:tJlae on tha .;lo~; 

(3) Require, if a propo ... d site and im· 
provern~nt:; are in a location th3t may h •. lYe 
mud.;lide (i.e., mudflow) hazo.rc.., that (i) a 
site inljc~ti':1tion :lnd further revi~w be made 
by p'!rons quo.Jified in .. eology o.nd soils 
er.gi:1eering. (il) th~ propo:::ed g:-:ldin~. eXCa
vations, new con..:atruction. and suts!antiaJ 



imp:o,..e-'1l~nts bIt! adequate!:; c.~si~net! and 
p:ntt·(t-:od ~!?il\~L m:.:.c!:.HC:!r..: (i..:_~ rr.uJ~iow) 
c;u.:'l.a<;::J, (iij) ~t-.e p!op~~d :r:J.din~. e:.cColva· 
t!l).1S. n~w construr.tion ::nt.l :;ub,t..:mt:'~ i:n~ 
p,;ov.'~m~{\t.t. co nl)t :t!;'o-a .... ate the exi,s:'la::; 
h!!ru by cr~i\tiJ):.r ('j~:I.e-r on .. siLe or ,jir·~itc 
ilis:urr ... "1nees. and (iv) dr:")in:l~e, p!.3.nti:l:!. 
wa!erin.~t ,c.."'::(! r.l:lint.~.:;:ancf! Le sutoZh :A~ not to 
c:td..m;~r slo!)e stability. 

(b) When Admm:st:-ator has cC!Ene:.ted 
Zone ~1 on th;! community's FIlU.!, the 
,;:ol':ur~ul\jty sh:LU: 

(1) Mo;,t the requirements of p'lragrnph 
(a) or th;, .ection; .nd 

(2) Arlopt ~nd enforce ~ grld~ng ordi~ 
n:mce or regulation in accord.l!'lce '.·nth ibta 
su;>plied b:;' the Administl'3tor ·,.,,"iell (i) 
re5Uu~es tl:e ioeation of CounC:ltion .systet:"U 
and u tHity !=y~telT"...i of new comtruC"tion :md 
sub:d,a .. ."Uai .irnproyc!:;nent.s, (ii) r~~!Ulates lhe 
lccation. drain3:;re ... ,d maintenance of :lll 
~xc:!.'·.:ltio!".3. cuts 3nd fills and flltltlted sio;.eJ, 
(iii) provide. special r~qul...,ments for protec:
tive rnen.ures including but not ne""...rily 
limi:ed to retaininz walb. buttress tlI.loi. 
5ubenins, divert..!r tcnaces. benchl~:s. etc., 
and (:v) requi:-.s engin~ri"lI drawings and 
specifications to be submitt.>d for all correc
tive mea.su!'8. accompanied by supporting 
soils engineering and r,eology reports. Guid
ance may be obtained ft'om the provWor..s of 
the 1973 "dition and any subsequent edition 
oC the Uniform BuildinR Code, sections 7001 
throu"ll 7006, and 700B through 7015_ The 
Uniform Building Code;' pub!iohed by the 
International Conference of Building Of
ficials. 50 Sout" Los_ Robles, Pasadena, 
California 911 ill. 

§60.5 Flood plain C>OJU!S1'ment criteri~ fOT 
nood-~bted "ro.;on-pron .. ueas_ 

T'ne Administntor will provide the data 
upon which flooo! plain man3geme!1t regula
tio:tS for tloor.!=lated erosion-prone Me"" 
.lull be bn.oed. If the Adminiitrator has not 
provided sufficient data to furnish a ba.iis for 
these regulations in a partiCUlar" community, 
th~ community shall obtai..~. review, and 
r~:ISOnably utilize data available frol:1 other 
Federal, St3te 01' other sources, pending 
"",~ipt of data from the Administrator_ 
However. when 5p~cial flood"~!3ted erosion 
1-J\%3l'd area cesignationl have bIoen furnished 
by the Ad"ur.:Stratof they ahall apply. Tb-. 
symbols deiinin~ such opedal tloud-related 
erosion hazard (..~signations are ~t forth in 
§64.3 of this subchap:"r_ In .all czes the 
minimum r.!'qui..-cm~nta governing .tbe :u~ .. 
qu,·=y of th .. Hood plain man,,~ement regula
tions. for nood-related ero3ion-prone areas 
aCo,lted by a pa:ticubr com""1L~ity clopond 
on th~ amount of t~chnicul C:.t.i p1'07ided to 
the community by the Administr:llor. Mini
nlum sbnoods for communities are as fol
lows: 

(a) When the Admi:tistrator hn., not yet 
iden~,ned any &rea within the community as 
having special tlood.,.elated erosion Iuzards. 
but the community has indicated the pres
er:ce of 5UC~ hazards by lubmit!i.,g an 
a?plication to purUcipate in' th~ Pl'ol!;1'.m, 
the com:nunity .... all: 

\ 1, Require t:,e issuance of a permit lor 
all propo...,d construCtion, or other ~Y.lop
rr.ent in thE" !irea of fiood·'telnted erosion 

h3Z.a:d. ~IJ it is known to th.~ {"n:-.1.-r'!·;~ity~ 
(2) Ro:",~':irr. J"f!''1:t~'.v o~' f'.~';:1 ~':!'rm.i[ ap~~!j

Ci) .. iOfl 10 cc~rrnjr.e v.rh~tner tht! prr;!)os~d 
siLt. ;ll~e'riltin!ls. auJ impro';enh::1'..S ""m be 
r~J.soaa~·)lY :;a!'~ from nc"d .. !~b.t~d ('!'):don 
:L:1d will not cau~ !iood-r_·hted cr~ion 
n'\zards or otherw::..e a.:::;rav~te the e;(i.; .. ting 
Oood-rel3wd e:osion h:lzard; and 

(3) Ii a propo:;~d improvement i!i Cound 
to ~ in the path ()C n(Jod·relat~d .;:ro~ion or 
to i:"1crea~ the e'f1)lo)lOn h.l.znrd. rec]1.!ire the 
improvement til ·be r~located or 3.dequate 
pl"tl!.cctive C\~:I.::tUrl'S to 00 tak~n wrjch wm 
not '!::::rravate the existin~ erosion h3zard. 

(1» r;hon the Ad:ninistrator has deli
neated Zone E on th~ community's FIR~l. 
t:1e cor:l~unii;y shan: 

(1) ~,I""t the ,.equt:em~nt.s of p:u-~gr.ph 
<a) of t~,iJ section; and 

(2) l-:equire a oe!roc!, for all new deoel
opment from the oce:m, la..\:e. bay. riverfront 
or other body of water, to ~ate n safety 
buffer consi~tinZ of a nat1,.L.-dl vE:r-tative or 
contour .trip. Thi. buffer will be <! .. iiPlated 
b)~ the Admin~.itra;or :lccordinl to the flood· 
related "fosion hazard and erosion rate, in 
conjuDction with the antici;>3:cd "useful 
liCe" of structura, and rlepentiing upon the 
g~ologic, hydrolOgic, topographic and clio 
matic ch:!r.lcter.stic.s of the community's 
Ia!,d. The bufier may b9 used for suitablE 
open space purposes, such n.i for agr;~ul~J.ral. 
forestry, outdoor recreation and wildlife 
h3bit2t are~, and Cur other a~tivities using 
temporary and portable structures only_ 

§60_6 Vari3n .... and n""ptions. 

(a) Tho Administrator does not set Corth 
absolute criteria for ~ting variances irom 
the Critm3 set forth in § § 60_3, eO_·I, and 
60.5. The i. ...... ance of a v:u:ianO! i. for flood 
pl4l.in maria:;ement purpo~, only. Insurance· 
preminum rates are deU!rmln~dby ltatu te 
accordinlf to actuarial r'..<k and will not be 
modified by the erantin:l of a variance. The 
community, after exambing the a pplic:u>t 's 
hardlhip', shall approve or ills:>pprove a 
request. While the g::anting of ~-ari.ll1C1!I 
genenlly is limited to a lot .ize Ie .. then 
one-hill acre (as set forth in paragraph (a)(2) 
of this section), deviatiON from t:,a! Iimita· 
tion may occur. However, as the lot size 
ir.= .. e. beyond one-half acre. the technical 
jlUtiiication required for i5'iuing a variance 
increa.ses. The A-:!ministrator m:\y review a 
COr::!r..unity's findinp justifying the granting 
of ..... ariances, 3..."\d if th3t r~vi~w indicates a 
pattern inconsi~tent with the objectives of 
sound t100d plain nunago"!mp.ot, the Adminis
trator may take. app:opriate action under 
§59_2.1(b) of this subcbapter. Vari.n""s moy 
be issued by a community for tl.e recon
struction, nhabiGtation or re~toration of 
.tr~ctu.-e. listed on the Natiol'.al Register of 
Historic Placei or a State In'''entory of 
Historic PI.ace., without rCg:u'd to the pro
ce<h.:ces set forth in this section. Procedures 
for the eranting of "3I'ian"". by a com
munity ~ as follow", 

(1) Vatun"". st-.all not be iss'Jed by a 
commlJnity within any designated rC;rJ.i3tory 
fioodway it any inc:re35e i!l flood le"'~b 
durin~ the b:Ise flood disch.rge would ...,sult; 

(2) Va.;ances may be issued by a com
munIty for ,,"w cor...:.;truction nnd suaotanti:J 
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~30.5 

impr':lvpm~nts to ~e erected nn a It)t of 
t,)!l''''-l!~l! :!rre or !f!S,.'\ in tiize cO!1tiJ.,,'UOus to 
:.and sL:.r."/')unued by lub with eXistin;: struc· 
tu!c."i ronstructed ~lo\V the ba~ flood l'!vei, 
in ronfo:-rr.anceo with the r~ocedUrtAS of 
paro1If"phs (a) (3). (~), (5) and (6) oi this 
5'!'c-:.ino; 

(:l) V",ianc ... shan only bo, issued by a 
cO!"Thnu:tity upon (i) a 5ho\\-:'n~ of good and 
~uffkiant cause. (ii) a deterr.lination that 
failm"!!' to g:ant the variance would re:tult in 
e,:c~ptior.a1 hardship to the ~pplie3nt, and 
(iii) • det.>rmination that the granting of a 
v:lri.mce "'ill not result in incrl!a.sed flood 
hei~hts, acditioDal threats to public s~ety. 
extraordinuy puhli:: expense. create nui
sances, ca\!~ fr3ud on or victimization of 
the public. or conflict vrlth existing local 
laws or oruinmces; 

(1) Variances sball only be issued upon a 
determination thai the vari:mce il the mini
mutt! nece3.~, considering the nood 
haz3l'd, to afiord r~lief; 

(5) A community ,hall notify the appli
c, .... ,t in writing over the signature of a 
c:omm"nity ofricia! that (i) the issuance of a 
v3riance to construct 3 .tructure below the 
base flood leyel "';1\ ..,sult in increased 
premium ra!~s for flood i:uuranee up to 
amount.. .s high as $25 for $100 of insur
ance COVer3ge :md (il) auch construction 
below the base flood l~vel increase. risks to 
Ii!~ Md prop.!rty. Such notification .hall be 
maintained with a record of all varian"" 
actions as required in pora;raph (a)(6) of 
thi. ""dion; and 

(6) A community .hllIl (i) maintain 8 

rpcord of all variance action;. including 
justification for their ;"u9J1ce, and (ii) re
port such variances Uoued in its an"ual 
report submi~d to tho Admlniitrator. 

(bX1) Th. r~quir~ment that each flood
prnne. muds-lide (i .. e •• mudflow~i'rone, and 
f1ood·~l9.ted erosion prone community mU:."t 
adop~ and submit adequate Clcod plain 
manaiement regulations ... a condition of 
initial and cantinued tlood ir.,urance elig;-· 
bility is statutory and cannot be w:Uved. and 
ouch regulations &halt be adopted by a 
community within the time perio,," specified 
in § §60.3, 60.4 or §60_5. However. certain 
ex","ptions from th~ standards contained in 
tris .ubparl may be permitted v/here the 
Administrator recognize. that, beeause of 
extraorCinary circumstances, locI condi
tion. rn.'IY render the application of certain 
st:lndarc.; tho cause for .eve", harwhip and 
gross inequity fOT a particular community_ 
C..on..-..eque!lt:y. a corne unity proposing the 
."optio" of flood plaln m:lII"gement regula
tion. which vary ftom the atandarda set 
forth in §§€1J.3. 60.4, or §60.5, shall 
expl3.in in writing to the Administrator the 
nature a:td ext."t oC and th" "" .... on. for the 
eY-ception request and .hall includ. suffi
cient supporting economic, environmental. 
topographic, hydrologic, and other scientific 
and tachnic:al data, and data with re'l"'ct to 
the impact on public ...rety and the environ
mant. 

(2) The Admire.trator shall prepare a 
S~'ci:1l Environmental o..""ance to deter
mine whether the proposal for an exception 
under paragnph (bXl) of this section will 
hr.ve sisnificant impact on th~ human en
viTOnn,ent. 'Ii,. c.cision wh"thec an (i) 



'--~:!1 ... im~:nl!nt.ll 1m.pact Statement (E1S)' or 
i) a FL'1.dind of l.~p~uc:lbili~Y is 1~4dr~d 

.... ~:it ))t marl~ by the Environmen!a1 L~l"ac· 
:mcI! Oiiicer of ~!1e initi.tin;:: office with the 
:\;Jpro-;al of tn,.! A.-.sistant Sccr~~y let C:>m· 
::1unity ?Iil .. ,n:n;.! and DevJ!iopment b:ls~d on 
CI.!"I!ew by the iJicectcr .. Office of F.nviron· 
men ~ QuaJitj.· nnd the Gen~r3.1 C;,)un.iel 
(A ... ~t..n. Gor.~ral Coun;el for F,n:mce and 
.·\d:!:!:nLstrat:ve Law) in a.ccord with HUD 
i-hlldbook 1390.1 (38 Fa 1918~. 1(186). 
"De?artmentnl Polici~ Rcs?Onsi!Jiliti~li and 
P!'ocedures ior Protection and Enh3.ncemtent 
of Environmental QuaJity" whic:' ir:t?le
:':lenti the N:1tinnal En,,-ironr.:eu:al PnIicy 
Act or 1959 (Pub. L. 91·1(iOl lor FE~.IA 
prog'r:lm" and guidelines of the CouncU on 
;-~nviro:un.nW Qu:Jily (40 CFR Port 1500). 
Nin.~ty or mClre d.y~ .may be r~uiP.d for an 
environmen~ quality cleat3.nce i! the pr& 
posed exception wHl h~ve s:gr.i::'cant imoact 
on the hu:n:m environment thereby requir
ing an EI:3. 

(3) In accort!:lnce with poragr:>:>h (b)(l) 
of thia section, a commw.ity may propow 
ilood plain mana;::ement le!IUl.ltions which 
~Jopt standards for basemen1l belo .... the 
ba.... flood leveL The Ad:ninU!nwr may 
approve the propCSlll when the basementa 
are to be d •• igned 10 that below the base 
flood level the "Ncture ia watertight. (i.e~ 
completely my without human intervention 
du.ing flooding) with walls impermesble \0 
the pasaaga of water Il1ld structuraJ compo
"ents with the cal'ability to r .. ist. hydro
static and hydrodynamic loads arid efieeta oC 

_buoy:>ncy. 
(4) In accordance witli-pangraph (b)(l) 

; thil section, a community may propo84 
Good plain rn3D~gem~nt regubtions to per
mi. storm ceil:us below the base flood level. 
The Administrator may appro.e the pro
posal for storm cellars (as defirl.d· in 
§59.1 of thiasubchap.er) after the commun· 
i~y has cemonstr.lt.ed an historical need ior 
storm cellars as a means of shelter against 
recorded occurrences of severe toma<!o or 
:;imila:r wind storm activiti~ in the area and 
l-.ased upon a- conlmunity's acknowledge. 
men. th •• (i) all new storm celJan shall be 
limited to nonhabitable use" (ii) all elec
trical" heating Il1ld other mech3:Ucal equip· 
!nent .hall be above the b:lSe fIvod level for 
all r.ew •• orm cellars; and (iii) the design of 
storm cellars shall assure that the i!.tegrity of 
the main structure during time of tlooang is 
main tained. 

§ 60.7 Ra";.!IiolU of cr:terlll for floM plain 
m:magement re::;ulationa. 

From time 10 "me Part 60 !T.ay be le\ised 
a3 experience is acquired Undl!f the Prog'r'am 
:l!'ld new information becomes avaiI:1ble. 
Communities will be given six months frorn 
the effec.i\"e date of any new regulati"n to:> 
l'ev!!;e their flood plain ma~gement l'~~la
tions to comply with any such chan&'!S. 

§ 50.8 Definitjon3. 

The definitions set forth in Part 59 of this 
lch,pter aro .'p[.llic.ble to this Part. 

S:Jbpa...""t a-n.';ql:i:ernenta for 
S~~te Floot11'!:J," 

~.r.m,3hl!mcnt Rp.Jr..;,!...!tior~ 

§ 60.11 p..u~o"" of ihi. dubp.rt. 

(a) A St.at~ is con~idered a ··communit;·" 
pur::uant ~o §69.1 of t.hi.. Subchap\er; .nd, 
occor~.i"gly, the Act pmvides .hot flood 
insurance ;ihall not be sold or renewed under 
thp. Program unle-s.. a community h.a 
adopted 3d.qu.te nood pl;ur. rn:ln~"etr.ent 
t'e~liation3 ccnsist.ent 'with critc!ria cstab-
lishcd by the Admini..;tr:ltor. 

(b) This .ubp",t set. forth L"e flood pl:tin 
manC\J~em~nt criteria requi:t:!d for State-
own~d properti... loca.ed within s;>ecial 
haz;;rd "" .... id.ntifi2d by the Adminis.rator. 
A State shall satisiy such c-rl!eria as :l 

condition to the .",=chase of a ~>.and:>:d 
Fiood Insunnce Policy fur a Stata-<>w:led 
structure or its conteat.3, or .ilS a cond.ition to 
the a;Jp'ov.u by tl:.e Mmini!itl'ator. pur
suant to Part 75 oC this subchapter, of it. 
plan oC ..,ll·insurance. 

§60.1!! Flood pwnrr.:m.;;ement criteria for 
State-cwned prot=~~ie.s in special h3.Z.3.rd 
areu. 

(a) The Stlte shill co:nr>ly with the 
minimum flood plain nunag~ment criteria 
set forth in § §60.3, 6004, and 60.5. A St!lte 
either shall: 

(1) Comply with the flood plain man •• e
ment requirement. of all local corrJnunities 
participatinll in .he program in' which State
owned properti!!s are lOc.lt'!d; or 

(2) Esta:'lish and enrotce flood pbin 
rna.."1.3gernent regulations w!:ich, at a m!ni 4 

mcr:., satisfy .he crileria set forth in 
§§6u.3, 60.4, and 60.5. 

(b) The procedureo by whll:l, a state 
government adopta and ad:nini..st~:s flood 
piain managem~nt re~latiolU satisfying the 
criteri.1 set forth in § § SO.3, 60.4 and 60.5 
may vazy (rom the ;uoce<iures by wnich 
local governments satisey the criteria. 

(c) U any St:!te-o'Nnad property is lo
cated in :1 non·participatina: local commll
nity, then the State shall com:>ly with the 
requirementa of p&ragaph (a)(2) of this 
section for the prop~rty. 

§60.13 Noncompll3nce_ 

If a St..,te fails to suhmit adequ"te flood 
pI",,, ma..",.mont ra",L>,;or.s applicahh to 
St:l.,,,",,,,,·,,~d pro!,ert:es pu<>uant to § 60.12 
wit!'!in six month] of tha ef.t~etiv~ c!:\t.e of 
this regulation, or f.J.ih to ."deqlJately enforce 
such t'o!gubtiQ:u, t!l! S~te snlll t-e subject to 
suspensh'e netion pursu.a:lt to § 59.244 \\7hotre 
the State fails to adequately enforce its 
flood plain m3...'lagem'!nt regulations, the 
Adl":"!.ini3ttator shall conduct II hearing before 
initiatbg ~-uch suspensive action. 

Subpart C-AdditionaJ C.onsida:atio .... in 
Man3g1ng Flood· Prone, Mudsiide 

(Le., ?!udflow}l'rone, and 
Flood-Related Er01ion-Prone Ar."" 

§60.!1l PurpOM of tn:.. ""bp:ut. 

The purpose of this .u b?ar' is to en' 
coura~ the formation r:.nd adoption of 
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c,'ie:all comprehensi·,II!' m3."1.l;{~ment plalU for 
flc"-Io·,,ro!'le, mUf'...;lide- (i.f:_. mudf1uw)·prone 
ond nr)od-ct!L ... ted cro..iion"p!'on~ are.u. While 
;~c..., ctlon by n community t)f the s';and.lrci5 
in tr..l.i suh[ltU't il not m'lnchltory. th'l!' co::t· 
m1J:l.ity .. ,h.&l11 compl~teljl' c1'..1)uate Lhesp. 
sta,nd3td:l. 

§60.22 Pbnning comiderationa for flood· 
prone areu. 

(a) Th. flood plain management regula
tions ~dopl~d by a community for flood
pron~ are;u should: 

(1) ;>.rmit only 'hat development of 
flood·prone area. which (i) i. appro;>riat~ in 
li.ht of the probability of flood damage and 
the n .. d to reduce flood 10."", (ii) i. an 
a.cceptable socb.l <.nd economic U5e of the 
l .. ,d in relation to tho hazanu invol7ed and 
(iii) dOes not increase the danger to h~man' 
life~ 

(2) Prohibit none .. ential or improper in
.Wlltion of public utili~i •• Il1ld public fa· 
cilities in flood-prone areu. 

(b) lnIorrnulali:lg community devel
oprnent go~ alter the occurrence of a flood 
clis3Stef. ~3.ch com.munity :shall consider

(1) Pt.. •• """.ion of the flood-prone areas 
for open space purposes; 

(2) Relocation of occupanta away from 
floodaprone arens. 

(3) Acquisition of land or land develop
men t rights for public P"t'?C6eS consishnt 
with a policy of minimization of future 
prop'rty lo.sses; 

(4) Acquisition of frequ4ntly flood
damaied structures; 

(c) Wormulatin~ community develo!>, 
ment goals and in adoptinll flood plain· 
m~"':1gement regub.tions, each community 
shall cOMider at least the (ollo..nng factors-

(1) Human safety; 
(2) Diversi<>n of development to areos 

safe from flooding in Ii.ht of the need to 
reduce flood damages and in light of the 
need to prevent env:ironmentally incompati
ble flood plain ..... ; 

(3) Full disclosure to all proopective and 
intprcsted parties (includin~ but not limited 
to palcha ..... and ren~rs) that (i) certain 
structures are located within flood·prone 
areas, (ii) voriances bave been granted for 
certain structures located within flood-prone 
are .. , and (iii) premium rotea applied to new 
structure. bum at el.ntiar .. below the base 
flood .ubotantial1y increa;e ... the ele,-ation 
deC!'e»~:';; 

(4) Adverse .ffecta "f flood plain devel· 
opment on e!tisting d2velo;.ment; 

(5) Enoouf3;<em.nt of floodproofing '0 
red·..lcp. flood t!ama."!!; 

(13) Fle<>d wmning and emarl,'ency pre· 
parerln ... pi"".; 

. (7) Provisi,," for alternative vehicular ac
ecs.s and E'sc:'!.pe routes when normal routes 
are b1ocke<l or d •• troyed by flooding; 

(8) E.tabliJhment of minimum flood
proofing and ReCe3.1 rl.!qWrements far 
schools, hospitals. n'!.using homes, orphan .. 
a~.3. penal institutions, fire station •• police 
statioru, communications centers. water and 
sew:\~ pumping stations, and other public 
or qu~i''Publ:c f'acilitiel already located in 
the flood·pron~ area. to enable them to 

\ 



'vith,,"itJ..nd f:oo·:'! ~ama;{t; ar..d to ;~ci1iLi.t~ 
crr..1:!~~nc~· up~:"alions~ 

(9) !!,11',rov"rwZ'lt of -Ioc;:!l d1"':"'in:l:~ to 
control increa.s.t!J. runoff that milht 1;lcrease 
lh~ dar:.~;~r of fboc:r.g to ot!1er pi0I=~rtil''i; 

(lO) Coor<ii""tion of plon3 wi,h n~i3h
ho.;-i~:: comr.lu.,ity·s flood pla.in m:m(l_i"~mp.nt 
programs; 

(11) The requirement that all new con· 
&.::ru:::tion and :sub=ltan:ial imoro,,"ements in 
o:re:w suhject to subsidence be ~levated above 
the bose flood level equal to eXl"'"t.d 
subsisc.!llCt! for at l!a.!t a ten year pe-\"lod; 

(12) For riverine areas, requirir.g sub
divieerl to furnish d.lineations for flood· 
way. bofore approvin~ a .ubdi..won; 

(13) Prohibition oi a.."'lY n1te~tion Dr 
re-Iocation of a w3.tercourse. except as plU't 
of an oyemll d:ainnge b ... in pbn. In the 
event of an overall drain3ge buin plaa" 
pro·lille that the flood CU7Ying c3pacity 
within th alter"d or relocated portion of 
the w:1tercourse is maint:lin~d; 

(14) Reqllll-ement of setbacks (or new 
comtruction rnthin Zones Vl-30 on a com
mUl"oity·. FIRM; 

(15) Requirement of adCitonal e!ovation 
above the be.se Cood level lor all new 
conmuct,\)n and au bstantw improvementa 
within Zone. Al·30 and Vl·30 OD the 
community', FIIL'\{ to protect ag:.inst such 
occurrences 11& wave wash and floating 
de bris, to proville an added margin of safety 
8!:,in.t fk>ocls having a mallDitude ill"caler 
than the base ilood. or to compensate (or 
future urbsn development; 

(16) Rcquinement of c:or.si3tency be
t_en state. re::;on:lI and local com",..hen
.iva plans and flood -plain m.:llIgement pro· 
grams; 

(17) Requitement of piUngs or columns 
rather than fill. for th. eleV3tion of .!ruc
t!!:e' within flood·prone areu, in order to 
maintain the atorage- capacity of the flood 
pbin and to minimlzelh. pot.ntial (or 

nelative impacts to sensitive eeoloziC31 areas; 
(18) Prohibition. within any noodway or 

coastal high h:uvd area. o( pl3IIts or fa
cilities in which hazardous aubatances ai-e 
D'W1ubctured. 

§aO.23 P1anning cotlliderationa for mud· 
slide (i.e. mudilow)/prone areu. 

The planning proc .... for communities 
iclentified under Part 65 of this subchapter 
as containing Zone ~, or which indicate in 
their applications for flood insurance pur
suant to § 59.22 of this subchapter tCat they 
have mu6licl~ (i.e., mudflow) L",OS. should 
include-

(a) 'rhe exiotence and extent of the 
hazard; 

(b) The potential effects of in'ppropriate 
hill,ide dnelopment. including 

(1) Lo .. of life and p<:r&Onal injuries. and 
(2) Public and private prop<!rty lo .... s. 

costa, li:lbilities, and eXp06ures re,ulting: 
from potential mudslide (i.e.. mlldflow) 
hazards; 

(c) The means of avoiding the hllZard 
including the (l) availability of I:>nd which is 
not r.;u\LHde (i.e •• mudflow-prone ane the 
fc;.<ibility of d.v.loping such land in.lead of 
further encroaching upon mudslide (i.e •• 
mud110w) areas. (2) pos.oibility of public 

1\1:4...:.hition of land, "'J.Sc;r:cnt~. ::\nd Cl~V"'!f')r
rr . .:nt ri~h tJ to a.;o..,"U:r. t!l~ proper de·,,"lop" 
mcnt of hm:.;i~!i!'!il and {:J} :!. .. !v;:..:ability of 
pre!t:.:rvi':'ll muc!sllde (Le., mu.lf1ow) nre:u as 
op{:'n Sp'lC!!~ 

(d) Th. meon. cf ~dj'L'tin~ b the h'nrd. 
incluiling thl! (1) I!stabli,;;limCJnt hy ordin:mce 
of site explo:'ation, in-."~!l:t.i~fltion. tt~'iizn. 
j:U.:lding, construction. fi1inj{. comP"lct~ng. 
founoUon. se'\-~T3~el dr:lil'\..1.~e, s·lbdc.li:'l:lst!. 
planting, in.:opection and r.l:untenanct!' !lit.:md
ardi and requl..--err..ents th~~ ;.nll'~":tw prn~er 
land tl3~. nnd (2) provision for prop~r 
droina;:e and subdraino.e on public property 
anti the location of pub!ic utilities and 
~.rvi-!:e !3.Calti~ such as sew~r, wtt~r, &b a.nd 
ei.?ctical systenu a:ld ~trcets in a manner 
designed to m.inil"4"li::e exposure t., mudslicc 
(i.P. .• rnudflow) haz".c!s and prevent their 
a~3v3tioni 

(e) Coordination of land use. S2"Wef, and 
drainage ~g-..tlations 3.:1d ordinances with 
fire prevention, flood plain. muc..!:".,iide (i.e .• 
mud11ow). s(.oil, land, a."'ld water rebU-htion in 
nei~hboring communities~ 

(f) Pl~nnin~ ""bdi\-;sions and other d~vel· 
opmenta in &Uch a manner as to avoid 
exposure to mudalide (i.e.. mudOow) 
hazards and the control of p,,:'Jic hcility 
and utility extension to discoura~e inappro· 
priate devt!lo pment; 

(g) Public facility location and des;;:n 
r<!quiremenb; with higher .ite stability and 
acee.. atand.>rds for schools. hcspital>. 
nursing home!', orphanages. col'T'!ctional and 
oth1!!r resicl,ential i!lstitutions, rile and p.)lice 
stations, communication centers, electric. 
power tnns.form~rs a.nd substations, ~ .. ater 
and sewer pumping stations an.:i any other 
public or qU:lSi'public in~tutions located in 
the mudslide (i.e •• mudflow) area to enable 
them to withstand mudslide (i.e .• mudflow) 
damage and to f.cilitate emer~ency opeu· 
tior.a; and ' 

(h) l'rovision (ez emergonci .... including 
(1) wazning, evacuatiGn. abatement •• nd 
aCcess proceclures in the event of mud;lide 
(i.e.. mudflowl. (2) enactment of public 
measures ·and initi.:J.tion of private procedures 
to limit danger and damage from continued 
or (uture mudslides (i.e •• mudflow). (3) (ire 
prevention prDcedures in the event of the 
rupture of EU or electrical distrib~tion 
Iysterm by mudslides, (4 1 I'roY;..sioD-l to 
avoid contamination of water conduits Of 
deterioration of slope st:lbility by the rup
ture of auch system •• (5) .imilar provisions 
for sewers which in the event of rupture 
po.e both health ~nd site stabiiity ha • .ards 
and (6) provi.;ons for alternatiYe vehi.:ular 
acce."ia an·d escape routes when normal rOlltes 
are blocked or cl.stroyed by ml1dslides (i.e •• 
mudflow); 

(i) The means for assuring consistency 
between atate. areawide. and local compre· 
hensive plans with the plAns develope" (or 
mudslide (i.e~ mudf:ow)-prone areas; 

(i) Deterrin;: the nonessenti.1 installation 
of public utilities and public bcititks i" 
mudslide (i.e •• muclt10w)-prone areas. 

§60.2O\ PI:..nning conlider3lions (or flood· 
related eroAion·prone areas. 

The planning process fo: commun itio. 
identified under Part 65 of this subchapter 
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1:i60.25 

:'U c:lJn·~tnln-;: Z;l)~'! ::: or which indicate' in 
their a~?Ecntions for flood itl)iurc.r.c';!' Cov"!'r
D~(, pur.ou:ml to §59,,22 of thi:; s'.lbch:1p!'ct 
tklt th~y h:!vf::O noOd-rc!3ted erosiun areas 
lihould i!t:::ud(lo-

(a) Thc impf),.tan~ of dirpctinj( Cuturf' 
dl"'.·~loilm .. r.ts tu urpaJ, not t!x?os~d to nond· 
rebtcd f!'ro~io:1; 

(b) The possibility of re'~!"Vin~ flood· 
rehtcrl erosion·prone areas for O~!1 "space 
pur;:t0se-s; 

(c} The coordin::ttion or all t)l.L"'lning for 
the noocl·rebted eroaion·prone are:Li with 
planning at the St~t.e and Regional levels. 

"and with planning at the level of net~hboring 
communities; 

(d) Preventive :!.ction in E zon~s, includ· 
ing se-tbac!.:.:a, ahore protection works, relo· 
cating structures in the palh of flood·related 
.ro3~on. and community acquisition or 
nood-re13t~d erosion·prone propectips for 
pubUc purposea; 

(e) Consist.ncy of pIa lIS for nood·related 
eroslon·prone areas with comprehfOruoive 
plans at the state, regional and local levels. 

§ 60 .25 State coordination. 

(a) State participation in furthering the 
obj~ctives of thu part should include: 

(1) Encouraging and !\>Sisting communi· 
ti.s in qualifying for participation in the 
Program; 

(2) Enacting where necesaary. legislation 
to enable co\ultiea and munic:paHties to 
rogul:lte flood. mudolide (i.~ .• mudilow) and 
nood·related erosion area de,"elopment; 

(3) Designating an .~ency of the State 
government to be responsibte for coordinat· 
in~ Federal. 813te. am) !ocal3Spec!.S of flood 
plain. mudslide (i.e.. mud flow) area and 
Oood·related erosion area manag~ment activ· 
ities in the State; 

(4) .Assistin~ in the delineation of flood· 
related erosion areas. mudslide (i.e •• mud· 
now) areas, riverine floodways, and coa.'.tal 
high hazard areal. and providing all relevant 
technical data to the Administrator; 

(5) Establishing minimum State flood 
plain. mud>lide (i.e .• mudflo\V) ""d flood· 
related erosion regulatory .tandar.u consi.t
ent with those eatab1ished in th is Part; 

(6) Guiding and asaisting municipal and 
county public bodies and agencies in devel· 
oping flood plain. mud;lid~ (i.e., mudflow) 
and Oood-related erosion area management 
plans and flood plain man3gement regula· 
tions; 

(7) Recommending prioritio. for rate
making studies amon~ tho~ comm unities oC 
the Stato which qualiiy for such studies; 

(8) Communicating flood plain. mudslide 
(Le .• mudOow) and flood·related erosion 
area information to local governments and 
to the general public; 

(9) Participating in flood. mudslido (i.e .• 
mudflow) and flood·rebted ero3ion warning 
and emerg!'n.c:y preparedness programs; 

(10) Assisting communities in clissemi
natini information on minimum elevations 
for structures permitted in flood plain areas 
having special hazuds. and in di!iiseminating 
other infonnation relating to mud.lide (i.e .• 
mud flow) and nood·related erosion a:eas 
h.vin~ .p~ci.1 ha:tards; 

(11) Advising public and pri'·Ole agencies 



~so.:;:s 

-( p'.u·tic'Jl.: .. ~~y t~OStl' w!1uwo :tctivitil'l ur proj
~!..j ~i:;ht obJ~uct dr3irua!(e or the flow of 
:\.~:-:<; or str~,lmJ 0: incre'lSe !i!op~ inj.!;:Li.lility). 

On thl-!' a..,ok!anc~ ot unnet:e.iJary ng:;r:l ... :1.lion 
or ·n')od, :n:Jc.iliol! (Le., mudnow) and ftood· 
related ~t{\SiO!l h.:lz,..1rds; 

(l2) R.quirin~ th.t propo""d use • .,f 
O(>od p!,i", mut!.ilid~ (i.e., mcUl1ow) _"d. 
tluod-ro:!'lated ~r'"'Jsion a:e-3.S conform to sl;1nd· 
arns P"Ita!:JJi:lheod by S~U cR-vi:-on .. -nental and 
water puilutio:'1 control age!lcili!!5 to a~t&te 
:h~t ?tOp<e>r S3i~:ogt.:3n.l.s are bei:'1.g p~oviced to 
;.J(t:"~n' poH:Jtion daring p.!riod:a or flooding; . 

(1;;) Providing local communities with 
infor.n~t:on en the rrO~.ilan. with pui:i::t!Wr 
('rr.~h::lii3 on t!le coor:::lin-.ltion oC St:L~~ and 
£,;:-i!eral requi:l!menta pertaining to the r.lJ.!l

,J..:~ment of flood"pronll!. mudsI.!de (i.e. t ~ud· 
n"w)'p!one, .... ,<1 flood·related ero.ion·?:onp. 
uea.a; 

(14) Asourin~ coonli:>ation and con.ut
encr of nood plain m:Jllaocement and )11.3n· 
ni:ill with compteh~nsi"le planninJ at t:le 
s~att:, Ql'f:";lwide and low IeY(6Li~ 

(15) .\mend'''11 .ute rec:ordinJ act. 50 
th<!t. th:! following may be recorded for ~ha 
public's knowled;: .. : (iJ a paccel of I""d 
~nd/or a structure is loeated. within a flood· 
p:,o~e. mudslide (i.e&9 mudnow) and/or 
flood·related ~ro.ion prone area and (ii) a 
\"ari.n~e has been granted for building at an 
.!.vation below the b:ue flood level, thereby 
resulting in incre~ premium ratH for 
flood insunnce under the Prngr:un. 

(16) Asaunn;r coordination between its. 
State Cooroinating Ager.cy and any State 

_..I;ffic:e esl3bliJhed to supervise state partf~i
tio" in the Coastal- Zone Management 
o"'·amo 
(17) Pro·.;di"~ !!otification to the Ad

min:.strator in che eftnt I pa!"ticipatinf com· 
rnunity l"tolatP.. the Program-oS rcqnjrem2nta; 

(1&) Assurin~ cOflrriil:!ation efforts in the 
event a disput.e over- enactment and ac!minj~ 
tr,;Juon of nood pbin. man3s ement regula .. 
tionJ anlH between eommllnities. 

(I» For States whose flood plain, mud· 
51i-:le (i.e., mud no ... ) area and nood·r.lat.d 
t2i."oslon :l.rea management program sub5tan· 
tiaily encompass the aet;vities describe4:! in 
par.~ph (aJ oC this Seetio!!, the Admini.
t!ator shaU: 

(1) Give sped31 consideration to Stat .. 
priority recomm~nd3tions before selecting 
communitiC!s for ratemakint studies (ro~ 
the rell;'ter described in 959.23 of this 
5ubchaoter; 

(2) ·Accept State approved and certifi"d 
!o':ll flood pl~in management Te~uI3!ion.i a5 
meeting the requirements of this Part. 

§60.26 Local coordination. 

(a) Local t1o"d plain, mudslide (\.e., 
"":'1uclflow) and flood-related f"rolion area 
:i1tU13.ge:ne::.t, forecastb1:, emergl!nc}· pre
paredne:u. a.:1::1 damage abatement p:'Oil'ams 
:;~1o'..l:d f::e coort!i:tat~d .ith relevant FC'det31. 
St.1te, and rrs-ion31 progra~; 

(b) A r.ommunity adoptinz flood plain 
m.:L'"13~~ment regulations pUl'Suant to these 
critf:-ria should coordinate with the :lppro-
~:,iat~ St:l;e a::tency to promote pubIi: ac· 

,",,~p~ance a.:1d use- of eCicdive flood plain. 
dolic., (i.e., mudf1ow) and nood·rel.t.d 
.:iion regulations; 

Title .:..1-~m~~(!;e~cy Mana~m~nt -lnd Assist:ln.t:e 

(c) A cl)mtnunity shol.J1tt n()t:fy aC!ilr.rnt 
c0!11muniti~5 oriur to ;;uu.stanLial !..·ummr:orcj.'l 
dt!v~lo;J:~1.cnl$· amI lolrr,e ~lIbdi\·i!·,iOns to h~ 
undcrt.1k:!:'1 in dr"3.S ha .. ing 6pecial flood. 
mu(l.;!id~ (i.e .• mudflowi and lor l1ood·r .... 
lat~ ~losion !I.lzards .. 

PART 61-L'lSURANCE COVERAGE 
AND RATES 
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PUiJlose of part. 
Definitions. 
Types or COl/ct:.gl'! .. 
Limibtion-i on cove!";,\;:"e. 
Special term:. and conditions. 
Maximum a.mo~nts or cover:J.ge avail· 
ahle~ 
Risk ?:-emiutn rate c~tO!rmin3tions.. 
AonHeabiHty or risk. ~r~JT:.ium roltes. 
E..iiabli:;hment of ch:ug.3ble r!ltes. 
Minimum prf!'mium~ 
Err~ctive date a.nd ti:ne or covl!rage 
uni!er tile Standard Flood Ins!1l'3nceo 
Po!:cy. 
R.1t •• b""ed Oil a flood protection 
system hvolri..'tg Fec!er31 funds. 
St:uld:ud Flood InS!.Ir:1nce PO!icy. 
St3ndaro Flood In5ur3"ce Policy In
tcr"rt!ttl tions. 
As.tlmotion oC liabilities under all 
Ou:sta;'ding Flood Insur"nce Policies 
issued by th .. National Flood Insure .... 
A!liSociat:ion. 

Appendix A-Standard Flood Insurance Pol
icy; Dwelling and General Prop~cty 
Fonns. 

Authority: See. 7(d), 79 Stat. 670; 42. 
U.S.C. 3535(d); sec. 1306,82 Stat. 575 (42 
U.S.C. 4013); Reorg!l11iutio" Pia" No.3 of 
1978 (43 FR 41943) ""d Executi,e Ordor 
121:!7, dated March 31, 19i9 (44 FR 
19367) 3"d d~legation oC authori:y to Fed· 
eral Insur:lnce Administrator (44 FR 
20963), t.lnl~ .. otbcrwue noted. 

Source: 43 FR 2570, Jan. 17, 1978, 
unless oth.rw:.se noted. Rede;ignated at 44 
FR 31177, May 31,1979. 

§61.1 i'ul?Vw of part. 
Th!s P.lrt descrihes·the type~ of ?ropertil!a 

eligibJe for flood iniurnnce cover:\~e under 
the Prottri'm. thl! limits of such cr)ver!l::e. :Jnd 
th~ p:~m:um rates actu.l!y to be p.id by 
ill~1:reCJ:. The spedfic communities eHgible 
for COT.,",,:<e are de,ia.nat2<1 by the Adminis
trator Croi.n time to time as appticntio':"lS are 
appro,,-ed under the em~rCt!nc~, p;o:;r:-am and 
as rat~m:lktng studies of communities are 
completed prior to thp. r('gt:.!~r pro;tr3J11.. 
Lists oC such communiti~s B.l1t period~cJ.lly 
pub1i .. 't~d uncler Part 64 of thi. subchapter. 

§ 61.2 Definition,,-

The d.rinitions set rorth in Part 59 of this 
subcllapter are applicable to this Pact. 

.§ 51.3 T)·pe. oC covemge. 

In.)ura!l~e C07e~U"e under the Pror::t'"3;n ii 
:avail.lole for st;uctur~ and their contents. 
CO\'erage Cor each m3Y be pur~h~sed seP3· 
rately. One poli..:y to provide inlur3w:e for 

14 

m,lr- t:'~m ont' strtlcttlr~ il no'. av~i:ahJ<! 
LfldN Ih,~ Pro,~ra:n. 

§r.1.4 L:'mitation3 on cover~ite. 

(a) All flood in~ur.:lnc;c madp av.ailahleo 
under lite Pro~.lln is subj~c:t: 

(1 i Tu Ih~ Act, the Amendmonts th~ro
to, anti lhe It~;:utations i5sued unc!,="r the 
Act~ 

(2) To the terms and conditions o( the 
StZlnc:!ard t'lood I'~$uranc~ Pnlicy. which 
shall he prnmw;l:lted by the Aurninistut.or 
for substancp. and form, and which is ')ubject 
to int~rilret:\tion by the Administr:tto: ~ to 
scope of cO"'erage pursuant to the :lppIicable 
s't.itutes and re5ulation.J~ 

(3) To the o.,edried limits of covera~e set 
forth in the Appliution and Dec!:u:ltions 
p.lge of the polley; and 

(4) To the maximum limits oC coverage 
set forth in § 51.6. . 

(0) In,,:ranc", under the Program i. aV3i!· 
abl~ only for loss due to flood. as c.etined in 
§501.1 of this subch"pter. The policy c"vers 
d~~e rrom a g~nC!ral condition of flooding 
in the area which results Crom other than 
natural cau!~s. such as the breaking or a 
dar.t, but does not COver damage which 
resc.lta from caUSE'S on the insured~s own 
projlerty or within his control or Crom any 
condition which causes damage, which con
d;tion is substantially confined to the in
sur.ed's premises or propertii!s in1mediatcly 
adjacent thereto. 

(c) The policy tlo~s not cover losse. from 
rain, mow, sleet, hail, or water spray that do 
not result in a general :ondition of flooding. 
It covers losses from frcezirt3 or thawing. or 
from the p .... eS3ure or weight of ice and -Hater. 
only where they occur simultaneously with 
and as a part of flood c!amage. It covers 
losse. from mudslide (Le., rnudflo;vJ but 
does not. cover damage from landslide.::l or 
from e.::arthqutlkes or similar earth move--
ments which are volca...'1ic: or tectonic in 
oria-in_ The policy does not cover erosion 
which is not flood-related. claims resulting 
(rom occurr.ences already in progress :!t the 
time of the inception date of the tenn of the 
policy, or lossea c3u ... d by land .lipp,~e 
rather th,n mud:;lide (see definition oC mud· 
slid~/mudflow in ·§59.1 of this subchapter). 

_ Damase by seepage and sewer backup m3Y 
be cov!red only when directly resulting from 
a nooding situation. Abnormal erosion 
c3uspd hy hi;{h water Ipv~ls accompanied fly 
violt"':1t W3VP. Action along a lo1ke or othel" 
body or w.ter is considertd a flnod ( ..... 
definiti,",n of flood-related erosion in §59.1 
of thii subchaptl~r). How~v~:-. there is no 
coverage where normal. continuous wa"'e 
action, ac:comp.::anied by erosion or the grad .. 
ual and anticipated wearing :n\·.ay of th~ lo1:l.d 
is the prox~mah cause of property damaRc. 

(dJ The policy protects agairut 10 .. to 
contents only at the loc!ltion described in 
the applic:1tion, except that contents n~ces
saril}' removed Cram the premises for pre$~~ 
vation from :1 flood are protected against 
loss or damage from nood at the new 
location, if rlac"d in a fully enc!o""d build
ing, pro rata for a period of 45 days. 

§ 61, 5 Speci.tl tenns a:lti conilitions. 

(a) No new nood in.:tur.mce or r~newal of 
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fiood in~l.ir3nct.~ poiici~s-sh3n h-: writt~:t for 
?:'Otlectie.3 d~'cklr""d by a July co;UtituttHJ 
S::ltC or !')~al zonln: or other authority to 
b~ i:t v!obtion or ~'ny fluod plain, ruud:dide 
(:.e. t mudilow) or fload-relRied erOJ!d:1 are.'\ 
r.u.:.3:::em~n! 0':' control law. regu::ation. 0:
o:-dOila!1Cc. 

(b) in order to reduce the admanistrative 
cn~t:J oC the Pro~am, of which the F~cer~\l 
Gove:runent pays a major sh3l'e. paymt!nt of 
the iiJlI poi.:cyholde: pre-rniu!'n must b~ mace 
at the time of application. 

(e) Because of the ~ea.sona1 !1:iturtl! of 
nocding, refunds o! pre::niurr.s upon c:!ncel· 
13.::0:1 of cov~l'age by the L"'I.,ured are per
mitted only if the ir..Jurt!r ceues to have an 
ownership interest in L'le' covp.red p:opi-rty 
at the location described in the policy. 
Refunds of pr~miu!Ds for any other rea.son 
arc .ubject to the conditions set forth in 
§62.5 of tltis subcha;>ter. 

(d) Each 10 .. sustained by the insured is 
subject to a deductiblp. provision under 
which the insured bears a portion of the loss 
before pa~·ment is made under the policy. 
Tn. amount oC the deductible for each 10 .. 
OCcurte:>ce is: (1) For st.-ucturaJ losses, 
$200, and (2) for content. 10 ..... , S200. 

(e) Payment for a 1035 under the. policy 
dOf'S not reduce the amount of insurance 
"pplicable to any other loss during the 
policy term which arise. out of a separate 
flood occurrenc~, but ""lossa ari,ing out of 
a cor.tinuous or protracted occurrence are 
deemed to have arisen out of a single 
occurrence. 

(f) The rollowi6g -property and contenta 
for resid!ntial structures are not izuurable 
u:,der the Program: 

(1) Accounts~ hil13. c~rrl!ncy. d~('d~, cvi· 
rl~ncc or d~bt. r.1l)nC"y. seculh.ielt, b:..:Uio:l. 
rn~U1uscripts or othl!r valu;1bJe paper;, or 
IPcorus, and -coin~ or st.:lm~~; 

(2) Jo'encc:t, Tcl.ilinjn.:: walls, ,,,,awa.lb, ont
dol.!:- 5wir.unin:,{ pooL'i, bulkhc:ldJ, wh:arves. 
p:.i!r.:I. brid~4?Sl, docks·, other opcn st!'uctu:'c.~ 
loeated on or partil].Uy Ovcr w.a~~r; or PfOf
:sona! property in the open; 

(3) Lan{1 values, lawns, trcps, shnlbs or 
plants, growing crops. or Iiv~stock: und~r· 
ground strllcture3 or und~r!o'T?und equip· 
ment, and those portions or walks, dri\"e-
ways anJ oth~r pa;red or poured surhces 
outiide the foundation \\":I;lIs of the struc· 
ture; 

(4) Ani:nais, birds, n.h, aircraft, motor 
vehicles inch.:dirg p:u-ts and equipment 
(oth~r than nlotoriz.:!d equipment pertaining 
to the service or the premises and not 
Ucensed Cor hi~hway use). trailers on wheels, 
watercraft jncJudir:g their furni:ihing3 and 
equipment; or business property. 

(g) The io!lowin~ property and contents 
for nonresidential structures are not imur
able under tIle Prokoram: 

(1) Accounts, bill., cWTency, c!eed., evi· 
dence of debt. money. seco.Jrities, bullion, 
ma.nu.scri;J1:.i or other valu.s.ble papers or 
recordl. and coins or stamps; 

(2) Fence., retainini walls, seawalls, out
door swimming pools, bulkheads, wh!lrves, 
piers, bridges, docks; other open structures 
located on or parti:llly over water; personal 
property in the open; 

(3) Land values, lawns, trees, shrubs or 
planl:i, growing crops, or livc5tock; under
eround .structures or undergr9und eQllip· 
ment. and those portions or walks, drive-

§61.8 

way:;: ..and oth~r ilavl!(). or pourer! surCact'1 
OUt.:;:t!L' the founuation W.llt.~ of the struc
tures; 

(.1) Automouilc:, includin;: p~ts and 
c·qui!1mcnt. any 6elr·prupp.IIt·d \·~h:clc r.lr 
mochinr.. rXClopt mot.oril~d eC]uipmt~r.t not 
licensed for usc on pubJic thoro~SChr.lfe. on,l 
opt'ratt!d principally on the prcmi::..rll of the 
insllred~ watercraft or aircraft. 

(h) The policy on an ellgihle property 
may h. cane. lied by the iruurer only for 
nonpayment of premium. However. any 
willful mi.srcpr~5entation or concealment of 
"-,,y m1todat fact by the insured ,t any time 
voids th~ entire policy as of the date the 
wrongful act was committed, but does not 
affect coverage prior to the elate oC the 
wrongful act. 

(i) The standard flood ir.-uranc. policy is 
authorized only under term..:;, and conditions 
established by Fed.ral.tatut~, the program'. 
regulations. the Admina;tr:ltor'! interpreta .. 
tion. a:>d the exp~ .. term. of the policy 
itst.lf. Accordingly. representations reg:uding 
the extent and scope oC coverage which are 
not consistent with the N.l~ional Flood 
Insurance Act of 1968, as amended, or the 
l';ogram" regulatior.s, are void, and the duly 
licensed property or casualty agent acta for 
the insured arId c!oes not act as agent for the 
Federal Government, the Federal Emergency 
~1an3gement Agency, or the servicing 3genl. 

§61.6 MaxImum amoUDto of coverage avail-
able. 

(a) Pursuant to soction 1306 of the Act. 
the following are the limiLs cC cover-ge 
available uncler the emergency p:ogr.a.m and 
under the regular prog:am. 

Emergency program Regular program 

fint faver Second ·'ayer T olal ar:nount 
availabl. 

Singl. '.""ily tfI,identi.1 
Except in Haw!lii. Alaska. Guam. U.S. Virgin Islands •••••••••• 
In Hawe'i. AJaki. Gu.m. U.s. Virgin hlands ..•.••••••• '." " •• 
Olll., tflsithnti.1 

35,000 
50,000 

150,000 
'150,000 

185,000 
185,000 

EltC"ept in Hawaii. Alaska. GU3m. U.s. Virg;n Island'S •••••••••• 100,000 
150,000 
100,000 
l00,oeD 

150,000 
'150,000 

150,COO 
100,000 

250,000 
250,000 
250,000 
200.000 

In Hawaii, A'aska. Guam. U.s. Virgin hlal'llds ... " ................ " • 
Small businets ............. " ...................................... . 
Churches and other prc~"ies •••••... " ................... . 
Contents 
Residen1!ial .................................................. . 
Small b:.Jsinesl ................... " ..................... " .... .. 
Churches .. other propertias '~r unitJ .... " .. " ....... " " ...... " .. 

10,000 
100.000 
103,COO 

50.000 
200,000 . 
lCO.OOO 

60.000 
300,000 
200,COO 

, Not .. -Add to 35,Coo 
'Note.-Add '0 100,000 

(b) The maximum limito of coverage 
required under the Act are twice the 
amounts available under First Layer Cov"r· 
.. e. 

§61.7 Risk pTOmium ",to determinatioo •. 

(:.) Pur.u .... 't to section 1307 of the Act, 
the Ad:ni.."'li.strator is authorized to u:lce:take 
studies and invcsti~ations to enRbJ2' him/her 
to enim ::Ite the risk prem:um rates neceSiary 
to provid"e flood insurance ln act:ord3I1ce 

with accepted actuarial princ:ples, inclading 
applicable Q?erating costs and allowances. 
Such ",to. are also refe:red to in this 
SUbchapter as "actuarial rates." 

(b) The Administrator is ..ao authorized 
. to prescribe by regulation the r:1tc. which 
can reasonably be ch!!l'3ed to insureds in 
c:der to encour:t';le tht"m to purchasf> the 
flood insurance m:u:le available under the 
Program. Such rakos are reI'!ITed to ir. this 
suhchapter ~ "chnrgeablp. rat~5." For aTea.a 
h::asing special flood, mudslide (i.e .• mud· 
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flow), and flood·related erosion hazard., 
cn.a.rge:lb;e rates are usuaUy lower than ac
tuarial rates. 

§61.C Applicability oCrisl< premium rates. 
Risk premium rate. are applicable to aU 

flood insurance cade anilable for: 
(a) Any structure, the construction or 

subdantial improvement or which was 
started "fter Dp.cember 31, 1974 or on or 
.Ct~r the erCective d~te of the initi3.1 FIR!'.t. 
whichever is later. 
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(b) CovenNe which ucee(b the Colla.,.. 
ing Iimita: , 

(1)' For dwelling pl'Op9rties in States 
other: than AI .. ka, H:.wail, the Yir~in', !.s
I.nd~ and Guam (i) SJ5,OOO a~""gat~ Ii~il
ity for any property containinll only one 
unit_ (ii) $100.000 for ... y property contain
inl! more than one unit. and (iii) S10.000 
liability per "nit, Cor ,ny contento related to 
such urut. 

(2) For dwelling pmpertie. in A1uka, 
Hawaii, the Virgin ulancb, and Gu.un (i) 
S50,OOO .ggregate liability Cor any property 
containing only nne unit. (ii) S150.000 Cor 
property con.ta.ninq more than Oft4!' unit, and 
(iii) S10,OOO .~greg.te liability per =it Cor 
any contenta related to ..en unit. 
, (3) -For chu\'clles and other prope.tiea (i) 

S100,OOO fa. the structure and (ll) $100,000 
Cor contents of any sucilllDit.. 

(c) -Any structwe or Qe contento the.eof 
for which the cbara_able rate. p ... ~bed by 
tllia Part would eXCHd the risk premium 
rate .. 

§ 61.9 E.l:ablUhmllftt at dwieable ra_ 

(a) Pursuant to ....,tioa 1308 at the Act. 
chargeable ... tea per yeu per S100 of flood 
insUraDCe are eatablished II toUo_ for aU 
are .. deoignated by the AdnW>iItrato. Un de. 
Part 60l at thia lubchapter Co. the oCferinl of 
flood insurance: 

R .. tH fOl'".,.,Mrd,.."."". policie 

R.te per 
=':'=-yoiir per 

TyPl of struerure 

(11 Reaidential ......... . 
(21 All ather (including 
ha ..... nd harela and 
menlb with not"mai occu
pancy 01 , ... thin 6 mo 
in dur.~ion) • _ ••••••••• 

$100 
.....".g. 

GIl 

strUCtUre 

$0.25 

.40 

Rate per 
y •• r per 

$100 
co ... , • 

on 
contlna 

$0.35 

.75 

(b) Tbecontenta rate IhaIl be based upon 
the use of the individual premiHl (or which 
contents coverage is purchued. 

§Sl.lO MInimum premiums. 
Th. minimum premium requiM fa. ""y 

policy, reqardlesa of the amount of c::over",e, 
is $25. The minimum premium required tor 
any added coverage or inc:rease in the 
amount oC coverage durilll the tenn of -
existing policy is $4, regardlea of t 
unexpired tenn of the policy at the time 
the change. 

§61.11 ECfecti .... date and time of cov ....... e 
""der the Standud Flood lnIuraDce 
Policy. 

(.) The effective date and tim" at an Y 
new or Addeo or Increase in the amount (.. t 
liood insurance covernge shaU be 12:01 a.,,:, 

"'-"'C the day tollowing the application dal' 
,d the presentment of payment oC pn

.iium in the following cases: 

Title 44-Em~rgenev Management and A,.i,tanat 

(1) During the 30-<loy period which fol
lows a ..:ommunity'. initial: eligibility rOt 
nood inauranee under the "",,,rgency pro
gram; 

(2) During th~ 30-<l"y purio..l 'Nhich ral
low. a community's initial- cli~ibility Cor 
flood insurancl! unu er the regular pro'l(nm; 

(3) At any time as to any .pplication for 
additional covprage or incre85t!d limits made 
in conne.:tion with a policY then in force. 

(b) Where title to property ia convey~d, 
any ne'N o. added coverage or incre ..... in the 
amount oC coverage with .espect to the 
property shall be elfective .u of the time 
title to the property is tranaCetTed to the 
purchaser "",hen: 

(1) The flood insur.nc:e policy is applied 
Cor and the presenlmen, at payment of 
premium i. made at ,,. prior to the tran.U:er 
oC title; or 

(2) The emting flood ilUUranee policy 
on t .... e prop~rty was """igned to thO! pur
chaser at or before the tea ... Cer oC title to the 
property. 

(c) Except .. provided by (a) or (b) of 
this section the eCCective date and time of 
any new policy .hall be 12:01 a.m. (local 
time) on the 5th calendar day after the 
applic.tion date and the p.e ... ntment oC 
payment of premium; for example, a flood 
inauranee policy applied for with the pay
ment of the premium on April 1 to cover 
property located in a community that h .. 
been participating in the prol!l""'" longer 
thaD 30 d.YI will became eCfective at 12:01 
a.m. on April 6. ' 

(d) Adding new coverage or incre .. in. 
the amount oC coverage in force is permitted 
during the term of any -policy. The addi· 
tional premium Cor any new coveraKe or 
increase in the amount oC coverage .haU be 
calculated pro rata in .ccordance with the 
rates currently in force. with a minimWll 
premium oC $4. 

(National Flood Insurance Act of 1968 (title 
XllI oC the HousinC and Urban Developm~nt 
Act of 1968); effective January 28, 1909 
(33 FR 17804, Novembe. 28, 1968), as 
amended (42 U.S.C. 4001-4128); and Secre
tary', delegation of authority to Federal 
In.iurance Administrator (43 FR 7719, Feb
ruary 24, 1978)) 

(43 FR 50427, Oct. 30, 1978. Redesignated 
at 44 FR 31177, May 31, 1979) 

§61.12 P->tea ba. .... d on a flood protection 
system involv'.nll F edersl lunds. 

(a) Where the Administrate" determine. 
th.t a community ha.> mau~ .dequate prog
ress on the construction of a flood pTotp~ 
tion system involving federal (und. which 
will significantly limit the area oC special 
flood hazards, the applicable risk premium 
ratea Cor any property, located within a 
special flood hazard area intended to be 
protected directly by such system will be 
those risk premium rotes which would be 
applicable when the .ystem is complete. 

(b) Adequate prol!l"e .. in paragraph (a) of 
this sectiun means that the community has 
provided information to the Administrator 
sufficient to determine that substantial com .. 
pletion oC the flood protection system has 
been effected because: 
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III 100 ""...,ent or the tot:,1 li""n~i.1 
project COait 0 r thtt compIl!ted tlood proteC'· 
tion sy8tt~m haa b~n authorized: 

(2) At "'lUt 60 p"r~pnt of rhp t.i .... 1 
linancml proj("ct CWlt or thr. complc-tro !lund 
pruu-ction sY::Itl!m hWi h,aen 'Ipproprint"!d~· 

(31 At le ... t 50 pere''"t of the tot.1 
financial project cost oC the completed flood 
protection system haa been expended; 

(4) The nood protectinn system'. phy,i
cal features are under construction and 50 
percont completed as me ... ured by the actual 
expenditure of the eltimated construction 
budget funds; and 

(5) The community h .. not been respon
sible for any delay in the completion of the 
syst.m~ 

(c) E.ch request by a community for a 
detennlnatioD must be lubmlttl!d in writing 
to the Engineering Divioion. Office of F!ood 
Insurance, Federsl I ... urance Aum:nut. .. • 
tion, Federal Emel"llency Mana •• meat 
Agency, 1725 I Street, NW, Washington DC 
200l72, and contain a complete statement of 
aU relevant facts relatinl to the flood protec
tion system, including, but not limited to, 
supportinM technical data (e.,., U.S. Army 
Corpol of Engineers flood protection project 
data), cost schedules, budget appropriation 
data and the extent of Cederal Cunding of the 
s)'Item's construction. Such Cacta shall in
clude inCormation sufficient to identiCy all 
persona affected by such nood protection 
system or by such .eq uest: a (uU and preci.e 
statement at intended purposes of the flood 
protection system; and a eueCuUy detailed 
description of such project, inel udinl con
struction completion target dates. In addi
tion,. true copies. of all contracta, a~mentst 
leuet.. instrumenta, and other documenu 
involved mUit be submitted with the re
quest. Relevant facts reflected in datuments, 
however, mUit be included in the statement 
and not merely incorporated by reCerence, 
and mUit be accompanied by an analysis of 
their bearing on the requirements o( para· 
graph (b) oC this section, specifying the 
pertinent provUiona. The request must con .. 
tain a statement whether, to the best of the 
knowledge of the pe .. on responaible fa. 
preparing the application tor the -commu· 
nity, the flood protection system is cur· 
rently the .ubject matter DC litigation before 
any Federal, State or local court or adminis
trative agency, and the purpo... of that 
litigation. The request m ... t aI.., cont.:oin a 
statement u to whether the comm ... "ity h .. 
previously requested a determination with 
resp~t to the :!ame ':iUbject matter (rom th,p 
Adminwtrator. detailing the disposition of 
such previou.s requl!:lt. As documents be· 
come part of the file and cannot be r~
turned, the original documents shOUld not 
be subm itted. 

(d) The effective date (or any risk pr ... 
mium rate. established under thi .... ction 
.h.U be the date oC final determination by 
the Administrator that adequate progre .. 
toward corn pletion of 3 flood prntection 
system haa been m3de in a community. 

(e) A responsible official of a community 
which received a detennination that ade
quate proJ{t'ess ha5 been made toward~ com~ 
pletion of a nood protection sy,tem shall 
certiiy to the Admini.itrator annu:uly on the 
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'nniv@rsary date of receipt of such determi.· 
.alian that no prr'sr"'nt ut!lay in compl~~ion 

uf tht, ,"y!'\t .. m is ;lttr:hutable to lural :!Lpnn
riO" ur the .'ty .. t .. m~ and that a i(oou. faith 
4·rrort L.\ lJein" rn~I(j.! to cumillt!t~ the projccl. 

(r) A commun~tv for which risk premium 
rnt~~ have been m3de aVRilable under section 
1307(~) of the National Flood Insurance Act 
of 196<1, as am .. nded, shall notify the Ad· 
ministrator if, at .:J.ny time, all progress on 
the completion of the flood protection 
system has been hal1ed or if the project for 
the completion of the flood protection 
system hu been canceled. 

§61.13 Standard Flood In.urance Policy, 

(3) Incorporalion o( (orm .. Each of the 
Standard Flood Insurance Policy forms in· 
c1uded in Appendix "A" hereto ("General 
Property" and .. Dwelling Building ""d Con· 
tents") and by reference incorporated herein 
.hall be incorporated into the Standard 
Flood Insurance Policy. 

(b) Endorl<lment .. All eodorsements to 
the Standard Flood Insurance Policy shall be 
final upon publication in the FEDERAL 
REGISTER for inclusion in Appendix A. 

(c) Applicationo. The application and re
new,,1 application forms utilized by the 
National Flood Insurance Program shall be 
the only application forms wed in connec· 
tion with the Standard Flood Insurance 
Policy. 

(d) Waiuus. The Standard Flood Insur
ance Policy and required endorsements must 
',., used in the Flood ll)Surance Program, and 
no provision of the said documents shall be 
altered, varied, or waiveci"other than through 
the issu3'nce of an appropriate amendatory 

. endorsement. approved by lbe Administra· 
tor 31 to form and substance for uniform 
use. 

(e) Oral and written bind"". No oral 
binder or contract shall lie effective. No 
written binder shall be effective unle .. ilsued 
with expre .. authorization .0C the Adminis· 
trator. 

[43 FR 2570, Jan. 17.1978. Redesignated 
at 44 FR 31177. May 31. 1979 and 
amended at« FR62517, Oct. 31, 1979) 

§61.14 Standazd Flood Insurance Policy 
lnterpretationa. 

(a) De(inition. A Standard Flood insur
ance Policy Interpretation is a written deter· 
mination by the Administrator construing 
the scope of the flood insurance coverage 
that h... been and is provided under the 
policy. 

(b) Publication and nquuts (or interpre' 
tation. Th .. Administrator shall. pursuant to 
these regulations from time to time, isaue 
interpretative rulings regarding the provi· 
sions of the Standard Flood Insurance Pol· 
icy. Such Interpretations shall be published 
in the Federal Re~ter, made a part of 
Appendix C to these regulations. and incor· 
porated by rererenc .. as part of these regula· 
tions. Any policyholder or penon in privity 
with a policyholder may file a request for an 
'nterpretation in writing with the Federal 
msurance Administration, Federal Emer
gency Management Agency. 1725 I Street, 
NW, Washington DC 20472. 

§ 61.15 AsIoumption or l.iabiliti ... undeT all 
OuLitanliint( FIO<:X! InjUnU1C~ Policies 
isau<d by the Nationol Flood I""ur~rs 
~i.ation. 

On January I, 1978, aU Standard Flood 
Insurance Policie.s i:.aued by tht! National 
Flood I~uters .A&ioci::LLion prior to January 
1. 1978, which have their annual policy 
period extending into the c:alendar year 
1978, shall boo considered to be Standard 
Flood lruurance Policies iMuod lly the Fed· 
eral Insuranc:e Administration, Federal 
Emergency Jl.lanagement Agency, 172& I 
Street, NW. Washington. DC 20~ 72. 

APPENDIX A (1) 

FEDERAL E..,;\ERGENCY 1,1ANAGEMENT 
AGENCY FEDERAL INSURANCE 

AD),ilNlSTRATION 

STANDARD FLOOD INSURANCE POLICY 

(lsaued Pursuant to the National Flood 
Insurance Act of 1968. or Any Acts 

Amendatory The,.,of) 

DWELLING FORM 

In consideration o( the payment o( the 
premium, in reliance upon the sbltements in 
the application and deciaratioru form made 
a part h~o( and .ubject to all the term. o( 
this policy, the inaurer do... ina",., 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 re3.1On· 
able time after such loss, without allowance 
for any increased cost oC repa.ir or recon
struction by reason of any ordinance or law 
regulating COniuuction or repair, a.nd with
out compensation for 10M resulting from 
interruption of business or manuCactu.re, nor 
in any event for more than the interest of 
the insured. aeainst all DIRECf LOSS BY 
"FLOOD" as deCined herein. to the property 
described while located or contained .. 
described in the application and declarations 
fonn attached hereto. or pro rata for 45 
days at each proper place· to which any of 
the prol"'rty shall necessarily be removed for 
preservation {rom the peril of "Flood, but 
not elsewhere. 

;Uoignm~nt of this policy by the Insured 
is a:lowed. The Insurer under this Policy is 
the Federal Emergency Management 
Agency, 

DEFINITION OF "FLOOD" 

Wherever in this policy the tenn "flood" 
occurs, it shall be held to mean: A. A general 
and temporary condition of partial or com· 
plete inundation oC nonnally dry land areas 
from: 

I, The overllo ... DC inland or tidal waters. 
2, The unusual and rapid accumulation 

or runoff of surface waters from any SOurce. 
3. Mudslide (Le., D1udflow), a river or 

flow of liquid mud approximately caused by 
flooding ... defined in sUhparagraph A·2 
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aboy'! or by the accumulation of water 
under the ground. 

B. The collaple or suboid~ne~ nC land 
along the ahore of A lake or other body oC 
w.ster fl.l OJ. result or eralion or und"nninina: 
cawed by wave. or current. of water ex.c~~4 
ing the anticipated cycilieallevel •. 

PERILS EXCLUDED 

The In.lu.rer shall not be liable (or loa: 

A. By (1) rain. snow. sleet, hail or water 
spray; (2) freezing. thawing or by the pres· 
sure or wl!ight oC ice or wawr, except where 
the property covered has been simultane· 
o .... ly damaged by flood; (3) water, moisture 
or mudslide (j.e,. mudflow) damaqe of any 
kind resulting primarily from eonditions. 
cal.lSet or occurrences which are solely re
lated to the described p,.,miaes or are within 
the control of the insured (including but not 
limited to design •• tructural or mechanical 
defects. failures, atoppages or breakages of 
water or sewer lines, drains, pump., fixtures. 
or equipment) or any condition which 
causes flooding which is substantially con· 
rmed to the described premiaes or properties 
immediately adjacent thereto; Or (4) seep· 
age, backup of water. or hydrostatic :>resaure 
not related to a condition of "flood" as 
defined; 

B. Cawed 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 !lir forces, or (c) hy an 
agent or any such govemment, power au
thority or forees, it being understood that 
any discharge. explOlion or use of any 
weapon of war employing nuclear n .. ion or 
fusion shall I>~ concluaively presumed to be 
sUch a hosti.· or warlike action by such a 
government, ;·ower, authority or forces; (2) 
insurrection, -ebeUion. re'Yolution, civil war., 
usurped pow ... or action taken by gonrn· 
mental authority in hindering, combating or 
defending against such an occurrence; 

C. By nuchar reaction or nuclear radia· 
tion or radioaclift contamination. all 
whether contro\1ed or uncontrolled, or due 
to any act or condition incident to any of 
the foregoing. whether such 1058 b~ direct Or 
indirect, proximate Or remote, or be in 
whole or in part caused by, contributed to, 
or aggravated by the peril inaured against by 
this policy; 

D. By the tben or by rlre. windatonn 
explosion. ...rth" .ake. landslide or any 
other earth move".ent except such mudslide 
or erolion as is O)ftred under lhe peril oC 
flood; 

E. Caused by oJr resulting from power. 
heating or cooling f:ulure, unlesa such railure 
relults from physical damag.. to power, 
heating or cooling equipment situated on 
premise. where the property covered is 
located. caused by the peril insured agai""t; 

F. Caused directly or indirectly by ne
glect of the Insured to use all reasonable 
m~ans to sayp and pre!ierve the property at 
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the time of and aiter an occurrence oC the 
peril insured 3!fain:at by this policy; hut for 
contento coy.red herein and .ubjo>ct to the 
ternu oC the policy includin~ the limiu. of 
liability, the' Insurer will reimburse the In
sured for re&lOnable expen.se.. necesaalily 
incurred by him in c(Jml'lying with the 
rcquirem.nu. or thio p'ra;(r3ph, including 
but not limited to, re&lOnable ."pe,...,. Cor 
removal or t.emporary storage (not ex~dinlJ 
45 days), or both, oC insul1!'d contents, (rom 
the described prem;"'. becswse of t.',e im
minent dan~er of flood. 

PROPERTY COVERED 

A. DUI"lling.~e term "d .. ~lIintr" shall 
mean a residential building desillJled !or the 
occupancy of Crom 1 to " ("",ai ... and 
occupied principally for dWellinll purpose. 
by the number oC Camili~ atated herein. 

When the in.urance under this policy 
coyers a dweUinl'. such ilQiUrallCe wU in
clude additioRl in contact therewith; also, if 
the property of the owner oC tbe described 
dweUing and when not otherw:u covered, 
building equipment, fixture. and outdoor 
equipment, all pertaining to tbe semce oC 
the described premi .... and wbile within an 
enclosed structure located on the described 
premise.; also, materu.J.s and supplies while 
within an encloaed structure 10C3ted on the 
described premlles or adjacent thereto, in
tended for use in construction, alteration or 
repair of such dwellinll or appurtenant pri
vate .tructure. on the describod premioeL . 

The Insured may apply up to 10" or the 
.... amount oC insurance applicable to the dwell

'nll covered under this policy, not as an 
additional amount oi jnsuran~. to coYer loss 
to appurteD3Dt private structure. (other than 
the described dwelling and additions in 
contact therewith) located on the described 
premise.. This extension oC covarage shall 
not apply to .tructurt!S (other than 3truC
tur.. wed exclusively ror private rarage 
purpooes) which a!1l rented or leased in 
whole.or in part, or held for such rental or 
lease, to other than a tenant oC the described 
dwelling oC .. hicli are used in whole or in 
part Cor commercial manuCacturinll or Cann
ing purpo ..... 

B. COlltelltL-When the insurance undu 
this policy covers contents, such insurance 
shall cover all household and p.rsonal prop
erty UJual or incidental to ~he OCCUPclncy oC 
the premise. as a d .... elling-except other 
property not covered under the provisions of 
th is policy, and any property mo .... specifi
cally covered in whole or in part by other 
insuf3nce including the peril insured apin:tt 
in this policy, belonging to the I",ured or 
membeco oC the Insured's family or the same 
household, or Cor which the L ... sured may be 
liable, or, at the option ot the Insured, 
belonging to • servant or guest of the 
Insured; aU while within an enclosed .truc
ture located on the dcscribed premiseL 

The Insured may apply up to 10')1, of the 
amount oC insurance applicable to the con
tents covered under this policy not as an 
additional :unount of insuran.,.. as Collows: 

(a) rr not owner or the dcscribed prem
ises. to cover loss to improvementa, alura

--"ons, and additions to the described dwell-
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intr appUJ't~nant enclost!'d private struct\U"l!'J 
as described above. 

(b) U an individual condominium unit 
owner of thfl! dncribed prenU~.s, to cover 
10M to the inlerinr walta. i100lS, and ceiling, 
that ate not otherwise covered under a 
condominium 8S.$Ociation policy on the de
scribed dweUing and appurtenant encloeed 
printe .tructures ... described above. 

The lnaure •• hall not be liable (or 10 .. in 
anyone occurrence for more thaD: 

1. $500.00 in the ag~glte on paini:ings, 
etchinga, picturel, tap .. ",ies, art gIua "';n
dows and ot.'er worka of art (Iuch ... but not 
limited to statuary, marbles, bronz",", an
tiqul!' furniture, rare books. ~tique silver, 
porcelaiRl. nre gu.. o. bric·a-brac); 

2. $500.00 in the atl~':egate on jew~lry. 
watches, neeklace:.. brllllce!t!u. ~ema, preciou. 
and semi-l're.:ious .ton •• , articles of gold, 
• il·/~r Ot platinum and fura or any article 
containing fur which represents ita principal 
value. 

C. D~br~ Re,"o""L~1a insurance cov
ers axpErJUe incuned in the removal 0 L d~bris 
oC at on the dwelling, a?purtenant enclo>'ed 
privata atruetW'H or contents covep-d here .. 
under, which :nay be occuionad by 10 .. 
caused by the peril insun!d against in this 
policy. 

The total liability under this policy (or 
both 101& to property and debris removal 
expense shall not ex"""d the amount ot 
insura!!ce applying under this policy to the 
propeny covered. 

PROPERTY NOT COVERED 

Thispolicy shaU not cover: 
A. Accounts. bilIs. currency, deMI, evi. 

dences ot debt, money, securities, bullion, 
manuscript. or other valuable papeco or 
records, numiamatic or philatelic property. 

B. Fenc.s, retaining .. ails, seawalls, out
door swimming pools, bulkheads, ... hlll"leo, 
piers, bridges, docks; other open atructures 
located on or partially OYer water; or per
sonall'roperty in the open. 

C. Lond values; lawn, trees, shrub. or 
planta, growing crops, or livestock; under
£rOund structure. or und.~und equip
ment, and those portions of wal:", dziv~ 
""'ys and other pned or poured surf~ces 
outside tb. foundation ..... i1s oC the struc
ture. 

D. Animals, birds, ruh; aircraft and mo
tor yehicles (other t.'an motorized equip
ment , .. rtaining to the semces ot the prem
isP.s .. "d not licensed for hig:,.,fay use) 
including their parts and equipment~ t:"!lil~rs 
on "heels; wa:ercra.ft incl"ding their Curnish
ings and equipment; and busin .... ptOp.rty. 

DEDUCTIBLES 

A. With respect to ION to the dweUing, 
appurtenant private strueture., and debri. 
remov1.l covered hereunder. the InJUrer Jhall 
be liable Cor only that portion of the lou in 
anyone occurrence which is in excea of 
$200.00. 

B. With respect to loss to contents or 
debris r"!moval covered hereunder, or to 
expenses. incurred under paragr.,h F of 
"P.rils Excluded," the Insurer shall be liable 
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for only that pOttion oC the 10 .. in :>ny one 
occurrenc. which is in e;<C't!'SI of $200.00. 

REPLACE~IENT COST PROVISIONS 

These proyi.ioRl shall apply only to a 
Sinl{le Family DweUing covered hereunder. 
Outdoor radio and televi..iOD antP.nnu and 
aerials, earpetinll, awnin!is, dom ... ti., appli
ances lUld outdoor eq!.lipment, all ... hether 
attached to tbe buildiniJ .ttuctun! Ot not. ... 
exeluded from the replacement cost COY
erage. 

A. If at thlt time of lou the total amount 
oC iruurance applicable to said dwellini is 
80~ or more of the full r.placement cost of 
.uch dwelling, or is the maximum amount of 
ir~uranc. anilable under th~ Nat;onal Flood 
Insur~nce ~ogl:1m, the covel3~e oC this 
policy applicable to sacll dwelfiDJI is .,,, • 
tend.d to include the fuU cost oC repair or 
replacement (witbout deduction for depre
ciation). 

B. If.t the time or loa tbe total amount 
oC insurance applicable to said dwelling is 
Ie .. than 80% of the Cull replacement cost or 
such d woHing and lesa than the maximum 
amount oC insurance available under the 
Na tiona I Flood Insurance Program, the In
surer's liability for lou under. this policy 
shall not exceed the larg.r or the Collowing 
amounts: 

1. The actual cash value (meaning re
placernent cost less depreciation) ot that 
part oC the d....,lling damaged or destroyed; 
or 

2. That portion of the fuU cost oC repait 
or replacement without deduction for depre
ciation of that part of the d .... lling damaged 
or d.stroyed, which the total amount of 
insur3nce applicable to said d'Nelling bean to 
809; of the full replacement coat of such 
dwelling. 

U 80% oC the Cull n!placement cost oC 
luch dwelling is greater than the maximum 
amount of insurance available under the 
National Flood In3urance' Program, use the 
maximum amount in li@u oC the 80% figure 
in the application oC this limit. 

C. The. llUUrer's liability ror 10 .. under 
thio policy shall not exceed the smallest of 
the Collowing amounts: 

1. The limit oC liability of this policy 
applicable to the damaged or d.stroyed 
buildinq. 

2. The replacement cost of the dweUing 
or any part thereoC identical with such 
dwelling on the same premises and intended 
for the same occupancy and use; or 

3. The amount actually and n.cessarily 
expended in repairing or replacing said 
dwelling or any part thereof intended tor the 
same occupancy and use. 

D. When the full cost oC repair or re
placement is more than 31,000 or more than 
590 of the whole amount of insurllnce 
applicahle to said dwp.lling, the Insurer shall . 
not be liable Cor any 10 .. under paragnph A 
or subparagraph B·2 oC these provisions 
unl ... and until actual repair or replacement 
is completed. 

E. In determining iC the whole amount oC 
insurance 3pplicabJe" to said dwelling is 80% 
or more or the full teplacement coat oC such 
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dll'ieollin'l(, the cost of exc3vatiorui. ulldc!r
Ilround ['Uf~'; and papes. underground wirin", 
OInd drains, and brick, stone and concrpte 
found.ltions. piets 3nd oth..:r supports which 
:!J'(' bt-low thp- under surface of t.ht! lowe~t 
ba.i~ment floor, or whll!re there is no bruil!'
ment, which are b~low the surface of the 
ground iruide th~ founc.ltion wails. shaH bC' 
disrpgarded. 

F. The Nam~d In.sured may elect to 
rlisrt!'gard this condition in m.k'nl( claim 
hereunder. but such election shall not preju
dice the NamPd INured's right to make 
furlhef claim within ISO d:lV5 after 1055 for 
any .dditional liability brought about by 
these provisions. 

GENERAL CONDITIO:o.lS AND 
PROVISIONS 

.-\. Pair and Set CIause.-If there is 10 .. or 
an article which is part oC a pair or &et. the 
measure of 10M shall be a reasonable and rair 
proportion of the tobl value of the pair or 
set. giving consideration to the importance 
of said article. but :wch 10 .. ""all not be 
corutrued to mean total 10 .. of the pair or 
set. 

B. Concealment. Fraud.-'nI;' entire pol
icy shall be void if. whether before or after a 
10 ... the Insured haa willfully conc~aled or 
misrepresented any material tact or c~um· 
stance concerning this insurance or the 
Subject thereof. or the interest of the In
sured the.-.in, or in ease of any fraud or (3ise 
swearing by the Insured relating thereto. 

C. Other lnsurance..-'nIe Insurer shall 
not be liable for. greater proportion of any 
10 ... less th~ amount of deductible. from the 
periJ of flood than the amount of insurance 
under this policy bears to the whole amount 
of flood insurance (excluding therefrom any 
amount of uexcesa insurance'" as hereinafter 
defined) covering the property. or which 
would have cove",d the property except for 
the existence of this insurance, whether" 
collectible or not. -

In the ennt that the whole amount of 
flood insurance (excluding therefrom any 
amount of "excess insurance" as hereinafter 
defined) covering the property ex"""cIs the 
maximum amount of insurance pennitted 
under the provisions of the National Flood 
Insurance Act of 1968. or any acts amenda
tory thereof. it i. hereby understood and 
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 on a pro rota basi •• shall b. made 
by the Insurer upon request in wTitin~ 
submitted not later than 2 y .. ars arter the 
expiration of the policy term during which 
such -extra amount oC insurance was in 
effect. 

·'Excess Insurance" a~ used herein shall 
be h@ld to mean insurance of such part of 
the actual cash value of the property IU is in 
excess of the maximum amount of insurance 
permitted under said Act with respect to 
such property. 

D. Added and Waiuer Prouisions. -The 
extent of the application oC insuranct! under 
this policy and oC the contribution to be 
made hy tht" Insurer in case DC 10Si t and any 

other provision or i;1~rt"~m~nt not incon3i.st
cnt with the provisions of this policy. m3Y 
he provided for in writinll! audecJ ht!reto. but 
no pr(,vision may be waived except ;,;ucn olS 

by tht! terms oC th i~ policy is su b iect to 
ch3n~e. 

No permission affoecling this insur3nce 
shall exist, or waiY~r or any provisi.on be 
valid, unle~ granted herein or expresst'u in 
writinR' add~d hereto. No provision, stipUla
tion or forfeiture .c;hall be ht!Jd to he waived 
by any requirement or proceedin:.t on the 
part or the Insurer relatinl: to appraisal or to 
any examination provided for herein. 

E. Cancf!lllJtion of Policy or Rt!du~tion in 
Amount of lnsurance.-This policy may be 
cancelled a.t any time at the request of the 
Insured. in which case the lruiurer shall, 
upon dem3J\d and su rrender of th is policy. 
refund 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 Iruured retains an 
interest in the property covered at the 
location described in the application and 
deelara'dons form. 

The amount of insurance under this 
policy may be reduced at any time at the 
request oC the Insured, in which cas€' the 
Insurer shaH. 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 inteff"st 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 I""ured a 20-days' written 
notice of cancellation. 

F. Conditions Suspending or Restricting 
Inmrance.-Unless otherwiae provided in 
writing added hereto. the Insurer shall not 
be liable for 10 .. occurring while the h.zard 
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. Alttrction~ ·and Repairs.-Permission 
is granted to make alteorations, additions and 
repairs, and to complete structures in course 
of construction. In the eyent of loss here
under. the Insured ;. permitted to make 
reasonable repain, tempornry or pp.rmanp.nt, 
provided such repairs are confined soiply to 
the protection of the property from further 
d.mage and provided further that the In· 
sureod shall keep an accurate record of such 
rt"pair exp .. nditures. The cost or any such 
repairs direcUy attributable to dama~e by 
the peril insur~d against shall be included in 
determining the olmount of loss hereunder. 
Nothing herein contained is intt!ndcd to 
modify the policy requirements applic.ule in 
case loss occurs, and in particuL.-u the re· 
quirement that in cast" 10M occurs the 
In.ured shall prut;,ct the property from 
further damage. 
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H. Property of Others. -Unl~ .. otherwise 
provided in writinl( addt"d hereh,_ l()~ to any 
prop~rty of other.t cover~d under thi.:s. policy 
.::;hall he adjusted with the Insured for the 
~ccount of the owners of said propp.rty. 
except that the right to adjust such 10 .. with 
s.'lid owners is reserv~d to the lruurPf. Any 
such insurance under thi. policy shall not 
inure directly or indirectlY to the ben~fit of 
any carrier or other ballee for hire. 

I. Liberalization CIa .... ~.-U during the 
period thRt insurance i!i in force unu~t thi~ 
pfJlicy I or within 45 days prior to the 
incpption date th@reor. on behalf of the 
Insurer there be adopted under the Natlon::a.1 
Flood Iruurance Act of 1963. or any acts 
amendatory thereof. any forms. endurse
ments. rulei or regulations by which this 
policy could be extended or broadened. 
without additional pr~mium cha%,(e. by en
dorsement or substitution or form. then 
such extended or broadened insut3nce shall 
inure to the benefit of the Insured h~reunder 
as though such endor3'!'ment or iubslitution 
of form had been made. 

J. Statutory Pi'ouioiolU.-Any term.o of 
th;. policy which are in conflict with the 
statutes of the state wherein tbe property;' 
located are hereby :unended to conform to 
such statutes, exc~pt that in cases of conflict 
with applicable Federal law or rel(ulation. 
such Federal law or regulation shall control 
the terms of the policy. 

K. Los. CIawe.-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 iNJured· 
against h-:oreunder; provided, that 311 1054 
arising out. of a continuous or protract~d 
occurrence sball be deemed to constitute 
lou arising out of a single occurrence. 

L. Mortgage CIauu (Applicable to build
ing items only and eff~ctilJe only "'hen 
policy iM made payable to a mortgage~ (or 
trustee) named in tlu application and decla
rutioru form attached to thio policy). -Loss. 
if any. under this policy. shall be payable to 
the aforesaid as mortgall"" (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 mortgag .... and this insur
ance. as to the interest of the mortgagee (or 
trustee) only therein. sh"U not be invalidated 
by any .ct or neglect of the mortagage or 
o .... ner of the described property. nor by any 
foreclosure or other proceedings or notice of 
sale relating to the property. :10T by any 
ch"nge in the titl@ or ownership of the 
propprty, nor by the occupation of the 
premises for purposes more huardous than 
are permitted by this policy; provid~d. that 
in case th~ mortgagor or oWnt!r shaH negJect 
to pay any premium due under this pollcy, 
the mortgagee (or trustee) shall. on demand. 
pay the .ame. 

Provided. also. that the mortga~"" (or 
trustee) shall notify the Insurer of any 
change of ownership or occupancy or in
crease of hazard whieh shall come to the 
knowledge of oaid mortg.gee (or trustee) 
and unle .. permitted by this policy. it shall 
be noted thereon and the mortgagee {or 
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trustee) "'all. on demand. pay the premium 
for such inereued hazard for th" t"rm or th" 
US" thereof; otherwise this policy shall be 
null and void. 

If this policy is cancelled by the Iruurer. 
it shall continue in rorce for the benefit only 
or the mortgagee (or trustee) ror 30 days 
.rter ...ntten notice to the mortpgee (or 
trustee) of such cancellation and shall then 
co ..... and the Insurer shall haYe the ri!{ht. on 
like notice. to cancel this 3~ment. 

Whenenr the Insurer shall pay the mort· 
g.~.es (or trusee .. ) any sum for I.,... under 
this policy and shaU claim that. as to the 
mortga~or or owner. no liability thereior 
existed. the Inaurer shall. to the extent of 
such payment. be thereupon IPgally subro· 
gated to all the rights of th" party to ."hom 
such payment shall be made. under all 
securities held as collateral to t!", mort;a~e 
debt. or may. at its option. pay to the 
mortgagee (or trustee) the whole principal 
due or to gro .... due on the mort;!.g. with 
interest, and shaU thereupon receive a Cull 
assignment and IraruCer of the mor~~3qe and 
of all such other securities; but no .ubrosa· 
tion shall impair tbe right of the ."'1.ortgagee 
(or trustee) to roco.·"r the (ull ..... ount of 
said mortgagee's (or trustee's) claim. 

M. Mortgage. Obli.ftltiofl8.-If the In· 
sured fails to render proof of lou, the named 
mortgagee (or trustee) upon notice. shall 
render proof 01 10.. in the form herein 
sp"cilied within 60 days thereafter and shall 
be subject to the provisions of this policy 
relating to appraisal and time at payment 
and of bringing suit. . 

N. R.quir.ment.-14-· c-Me o( Lou.-'l11e 
insured shall gin written notice. as 300n .. 
practicable to the Insurer of any 10 ... pr<>
tect the pro!lerty from turther damage. 
forthwith ... parate the damaged and undam· 
aged property and put it in the beat po .. ible 
order. Within 60 days after the 10 ... unle .. 
such time is extended in WTiting by the 
Insur"r. the Inaured shall render to the 
Insurer. a proof of loss, signed and .... om to 
by the Inaured. stating the knowledge and 
belief at the Insured as to the following: the 
time and origin of the loss. th .. interest ·of 
the Insured and of aU othe .. in the property. 
actual cash value of each item thereof and 
the amount olio .. th~reto. aU ~neumbranc" 
thereon. all other contracbs of insu:a.nee. 
whether valid or not. con!ring any of said 
property. any changes in the title. use. 
occupation, location, possessi.on or expo· 
sures of said prop4!rty jinea the ~ui!'tl oC 
this policy. by whom and for what purpose 
any building herein d"""ribed and the ... ven! 
parts thereof were oecupied at the time of 
loss. The Inaured. at the option at the 
Insurer. may be required toO Cumish a com ... 
plete inventory of the destroyed. damaged 
and undamaged property. showing in detail 
quantities, costa, actual c .. h value and 
amount of loss claimed, and ""rified plans 
and specifications of any building, fixtures 
or machiMry destroyed at damaged. 

The Iruuted, as oCten aa may be reason .. 
ably required. shall exhibit to any pe .. on 
dp.signated by the In.urer an that rem:1ins or 
any property herein describ.d, and submit 

--...') examinatioru unce-r oath by any person 
.mad by the Insurer. and subscribe the 
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same; and, 3S aHI!'n as may be reasonably 
required, shall produce far eX:lmind.tion aU 
books ot account, bills, invoices and other 
vouchers, or certified copies thereof if origi· 
nal.:6 be lost, a.t such reasonable time a.nd 
place as may be designated by the Insurer or 
ita rtepre_ntativ~. and shall permit extracta 
and copies thereof to be made. 

O. Appra;"aL-[n c ..... the lnaured and 
the lruurer shaH fail to l\"re~ as to the actual 
cash value or th~ amount of loss, then (Jll the 
written dema.nd of either, each shall s~Lect a 
competent and disinterested appraiser ""d 
notify the other of the appraiser selected 
within :!O days of such demand. Th~ ap' 
pro...... shall first select a comp~tent ""d 
d"interested umpire; and railing for 15 days 
to 3~ee ~pon such. umpire, then, on r~q uest: 
of th. l.rusured at the wurer, such umpire 
shall be selected by a jud~" or a court ot 
recotd in the State in which the insured 
property is located. The appraise .. sh.1l then 
appraise the loss. stating separately actual 
Ca:Ul value and 10$1 of each item; and, failing 
to agree. shalllubmit theirdiiference •• only. 
to tha wnpire.. An award in writing, so 
itemizttd, or any two when filed wit.h the 
Insur~r shall determine the amount of actual 
cash value and 10 .... Each appraiser shall be 
paid by the party selectin~ him and the 
expenses of appraisal a:td umpire shall be 
paid by the parties equally. 

p. Optiona.-[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 
o( like kind and quality within a reasonable 
time. on givi"g notice of its intention so to 
do within 30 d3YS after th·e reeeipt of the 
proof of 10&1 herein required. 

Q. Abandonment.-There shall be 110 

abandonment to the insurer at any. prop
erty. 

R. Wh.II Lo .. Payable.-The amount of 
loa (or which the Insurer may be liable shall 
be payable 60 days. after proof of loss .... 
herein provided. is received by the Insurer 
and 3scer-..ainment of the lou is made eitnp.r 
by agreement between the Iniured and the 
Inaurer exnressed in ...nting or by tite filing 
with the ·lnsurer of an award as herein 
provided. 

S. Acf".on Againat th~ Tr..cu ... r. -No suit 
or act:on on this policy for the recovery of 
any cI:t1m s.,all be sus:.ain.1ble in any court of 
law or equity unless all the requirements 01 
this policy alull h.·,e been complierl. with 
and IJrueSl commenced within 12 mont1'ti 
nee 3t!"r the date of m3ilin!t of notice oC 
di.sailowance or partill.l disallowance of tne 
claim. An action on such claim against the 
Insurl!!'r may be instituted, without reg:3.l'd 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 subro~lted to all the Insured's right of 
recovery thereior against any party. and the 
Insur@r may require from the Jnsu~d an 
3.S5ignment of aU rights of recovery :lSf3inst 
.ny party for 10 .. to the extent that pay· 
ment therefor is made by the Insurer. The 
Insured shall do nothing after loss to preju' 
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dice such right; however, thi. ll'\SUr:tnce shan 
not he invalidated ,hould the llLiur«l waiv~ 
in writinsr prior to a Ia .. any or all ri!{ht of 
recovery against 3I1y party rOt 10 .. occuninl 
to th~ described propp.rty. 

IN WITNESS WHEREOF. the Inourer has 
executed and attested t!1e.w pte~ni:a; but 
this policy :mall not b. valid unle .. counter
si~n.d by the duly authorized representative 
a! the Insurer. 

GLORIA M. JU,!ENEZ. 
Fed.ral /nsulUnctl Administrator. 

APPENDIX A (2) 

FEDERAL E.\1ERGENCY MANAGE~ENT 
AGENCYFEOERAL[NSUR~~CE 

ADMI1'HSTRATION 

STA.'1DARO FLOOD L1IISURANCE POLICY 

{I ... ued Pursuant to the National Flood 
Insurance Acts of 1368. or Any Act 

Amendatory Thereof J 

GENERAL PROPERTY FOR:'.! 

Ttl con.rideration of th. payment of th .. 
premium, in relianu upon tnw 'tatemfln!~ in 
the application and ddCiaratiolU form mad. 
a part he~of and subject to all the t.rm. of 
this policy. the Tn.rurer do.. in.rure the 
I""ured and legal rep ..... ntativ.s. to the 
extent of th.. actual cash value of th .. 
property at the time of 10... but not 
exceeding the amowtt which it would cost. 
to repair or replace the property with 
material of like kind and quallty within a 
re~nable time arter such 10"". Without 
allowance Cor any incre8.1ed C:Ollt oC repair or 
reconstruction by reason of only ordinance 
or I:1w regulating c:onstruc:tioa. or repair, and 
without compten.lation (or lou resulting 
Uom interruption of businesa or manufac·· 
ture, nor in any event Cor more than the 
interest of the ins1ued. against. 311 dincl 10.'" 
by "flood" as defined herein. to the prop
erty de.cribed while located or contained as 
de!lCribed in. the application and declarations 
(arm attachtod hereto or pro rata for 45 days 
at each proper plac" to which any of the 
propetty shall necessarily be rPomoved fat 
preservation Cram the peril of "Flood". but 
not elsewhere. 

Assignment of this policy by the InJured 
is allowed. The Insurer under this Policy is 
the Federal Emergency Manalement 
Agency. 

DEFINITION OF "FLOOD" 

Wherever in this policy the tenn "noodH 

oecurs. it shall be held to moan: 
A. A general and temporary condition or 

partial or complete inundation of normally 
dry land ".eas rrom: 

1. The overflow of inland or tidal waters 
2. The unusual ""d rapid accumul3tion 

or runoff of surfa.ce waters from :lny source. 
3. Mud.lide (i.e .• mudflow). " river at 

flow of liquid mud proximately cau~d by 
flooding as defined in subpuallf3ph A·2 
above or by the accumulation of water 
under the ground. 
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B. The collapse or subsidence oC land 
~ong the .hore of a lake or other body of 
water as a relu!t of erosion or undermining 
cau.a.ed by waves or currents of w3ter exce.d· 
ing the anticipated cyclical level.. 

PERILS EXCLUDED 

Th~ l,..ur~r .hall 1Iot be liab~ for lou: 

A. By (1) rain. snow •• Ieet. hail or water 
spny; (2) freezin~. thawing or by the pres· 
sure or weight or ice or water except where 
the property covered has been simultane
ou.ly damag~d by flood; (3) water moisture 
or mud,lide (i.e .• mudflow) dam""e oC any 
kind resulting primariJy from conditions, 
causea or occurrences whieh are soiely re· 
late<! to the d...,ribed prernis-.& or are within 
the control oC the insured (includinR but not 
limited to design. structural or mechanical 
defects. failures, atoppage. or breakage. of 
water or sewer lines, drains, pumps, fix.tures, 
or equipment) or any condition which 
""use. flooding which is lubatantially con
fined to the deocribed premiael or properties 
immediately adjacent thenlto or: (4) seepage 
backup oC water. or bydrostatic pr .... ure not 
rela~d to a condition of "flood" lIS defined; 

B. Caused direc:tly or indirectly by (1) 
hostile or warlike action in time oC 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 IOvereign power (de jure or de 
facto). or by any authority maintaining or 
using military. naval or air force •• or (b) by 
"Dilitary, naval ol:-air forces. or (c) by an 
agent of any such government, power, au .. 
thority Dr force •• it being unde .. tood that 
any discharge. explosion or use of any 
weapon of war employing nuel .... fIssion or 
Cu,ion shall be conclulively presumed to be 
such a hoatile or warlike action by such. a 
government power authority or forces; (2) 
insurrection, rebellion, revolutioD. civil war, 
usurped power; or action taken by govern
mental au thority in hindering combating or 
defending against such an oc:c:un-ence; 

C. By nuclear reaction or nuclear radia
tion or radioactive . contamination. all 
whether controned or uncontrolled, or due 
to any act or condition incident !o any of 
the foreeoinl whether .. ·ch I.".. be direct or 
indirect, proximat.e or remote, or be in 
whole or in part eaused by, contributed to, 
or aggravated by the perillnsured allain3t by 
this policy; 

D. By theft or by fIre windstor:n erplo
sion earthquake landslide or ;u,y other eanh 
moY!!ment exce"t such rnuc!.slice or ero .. ioD 
as is covered under the peril oC nood; 

E. Caused by or resulting from power, 
heating or cooling failure. unle .. such failure 
results from phyaical damage to power, 
heatinl{ or cooling equiprnt!'Dt I!ituated on 
premiseS where the property covered is 
loeated ""uwd by the periJ insured ngainst. 

F. Cauwd direc:Uy or indirec:Uy by ne
glect oC the wured to use all re300nabie 
mean. to save and preserve the property at 
the t.im~ or and alter an occurrence of the 
.,.,ril insured against by this policy; but for 
contents coftred herein and subject to the 
terms of the policy including the limits of 
liability. the Insurer will reimbur.se the In-

sure<! Cor reasonable expeJ:S5eS necesauily 
incurred by him in complyinr with the 
requirem~nts or-this plU,,:tJfT'Aph ineJudinll but 
not limited to It!'a5on3.ble &xpl!n~s fol' reo· 
moval or temporary stor3l(e' (not exceeding 
45 days), or both oC insured contents, Crom 
the described rremise, because of the im· 
minen~ danger of flood. 

PROPERTY COVERED 

A. Building. -\Vhen the insurance under 
this policy covers a building. such insurance 
shall include additions and extensions at
tached thereto; pennanent rlXtur~5, ma
chinery and equipmen t forming a part of 
and pertaininll to the service of the building; 
personal property of the insured as landlord 
used for t.'l~ maintenance or service oC the 
building includin~ fire e"tint/Uishing appara
tus, floor covering.!, relriger.,tinK W'ld venti .. 
lating equipment. all while within the d .. 
s<:ribed buiiding; :Wo. materials and supplie. 
while within an enclosed structure loeated 
on the described premise. or adjacent there
to. intended for uw in construction :litera" 
tion or repair of such building or appurte
nant private structure, on tbe described 
premises. 

When the insurance under this policy 
coven a building used for residential pur
poses. the insured may apply up to lo<;!' of 
the amount of insurance. applicable to such 
building, not as an additional amount of 
insurance, to cover 1058 to appurtenant 
private structures (other than the described 
building and additiona and extenaions at
tached thereto) IDeated on the described 
premises. This extension of coverage shall 
not apply to structure .. (Other than struc
tures 1Ued 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 (or commercial. manufacturing or fann-
ing purposes. . 

B. Contmt .. -When the insurance under 
thiJ policy cove .. contents. coverage shall be 
for either household contents or other than 
hOlUehold contents. but not (or both. 

. I. When the inaun,nce under this policy 
cove .. other than household contents, Illch 
inaurance shall cover merchandise and stock, 
material. and stock supplie. of .very descrip
t.jon; fumiture, fixtures, machinery and 
equipment of every description all ow"ed by 
the insured; i.Pflprovementl and betterment. 
(as hereinaCter d~fined) to the building if the 
insured iJ not the owner of the building and 
wht!'n not otherwise covered; all while within 
the described inclosed building. 

2. When the inaurance under this policy 
covers how.ehold contents, such insul'3nce 
shall cover all hOW<ehold and personal prop
erty usual or incidental to the oc:c:upancy of 
the premise, as a residence--except llnimili, 
birds, ruh, busine,. property, other property 
not covered under the provisions of this 
policy. and any property more &pecifically 
covered in whole or in part by the other 
insurance inc:ludinR the peril inaured agaillAt 
in this policy; belongin~ to the insured or 
members of the Insured's family of tne same 
hou .... hold. or for which the insured may be 
liable, or, at the option of the Imured, 
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helonging to a ~rvant Of liCue~t of the 
lnsur..-.d~ all whil .. within ·.h~ d"""",ribPd buiht
iUII· 

The In:6ur~t.I. if not: th~ tlwn~r of th~ 
des<:ribeu buildinl(. may apply up to 10% oC 
the amount of insurance applicable to the 
hOU3ehotd contents covered under this item, 
not as an additiona.l amount of iruuranee. to 
cover losa to improvements and betterments 
(as hereinafter deCined) to the described 
building. 

The insu ... d, if an individual condomin· 
ium unit owner in the described building, 
may apply up to 100:. of the amount of 
insurance on contents covered under this 
policy. not as an additional amouot oC 
insurance, to cover loss to the interior walls 
floors and ceilings that are not otherwise 
covered under a condominium association 
policy on the described building. 

The Insurer ahall not be liable for 10 .. in 
anyone occurrence for more than: 

(a) $500,000 in the aggregate on paint
ings, et.chings, pictures, tapestries, art ,lass 
windows and other works of art (such IU but 
not limited to $tatuary, marbles, bronzes. 
antique furniture, rare book, antique silver, 
porcelains. rare glass or bric·a-brac); 

(b) $500,000 in the aggregate on jewelry, 
watches. D~cklaces. br:lceleta, gems, p.reciOUI 
and semi-predoUi .toDes, articles of gold. 
silver or platinum and fun or any article 
containing fur which represents ita principal 
value. 

3. When the inaurance under this policy 
covers improvements and betterments.- such 
insurance shan cover the Insured'. used 
interest in improvements Md betterments to 
the described building. 

(a) The term "improvements and better
ments" wherever wed in this policy is 
defined as fixtures, alteration&, installations, 
or additions comprising a part of the de
s<:ribed building and made. or acquired, at 
the expense oC the insured exclusive of rent 
paid by the insured. but which are not 
legally subject to remon) by the insured. 

(b) The word "Ieue" wherever used in 
this policy shall mean the 1 ...... Dr rental' 
agreement, whether writ.ten or oral, in effect 
as of the time of lou. 

(c) In the nent· improvem.Dts and 
betterments are damaged or destroyed dur
ing the term of this policy by the peril 
insured against. the liability oC the Inaurer 
shall be determined ... follow., 

(1) If repaired or replaced at the expense 
of the Insured witbin a reL,onable time after 
such loss, the actual """h .. a1ue oC the 
damaged or destroyed improvemeDts and 
betterments. 

(2) If not repaired or replaced within a 
reasonable time after such lOll. that propor
tion of the original cost at time of installa
tion of the damaged or destroyed improve
menta and betterments which the Dnexpired 
term of the Ie ... at the time of 10 .. bears to 
the period(s) from the date(s) such impro .... 
menta and betterments were made to the 
expiration date of the leaR. 

(3) If repaired or replaced at the expense 
of others for the use of the Insured, there 
shall be no liability hereunder. 

C. Debris Remouat-'1'ltis insurance cov
ers expense incurred in the remont of debris 
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of or on tht! buHdi11.1 or rontenta covered 
henunddr. which may be occasioned by looa 
cau.d by the peril insured against in this 
policy. 

The total liability under this policy for 
both lou to property and debris ~moval 
exp..... shall not exceed the amouot of 
i".uranco applyu.q under this policy to the 
property covered. 

PROPERTY NOT COVERED 
This policy shall not coyp.r: 
A. Acc:ounta. bills, cuneney. deecia, evi

dance. of debt., money. secu.titiea, bullion. 
manuscrillta or other valuable papers or 
records. numismatic or phllateUc property. 

B. Fence •• retaining walla, .. aw:tiJs, out
door swimming paola. bulkbeadft ... ha ...... 
pi.,.. bridges, dnclcs; other open structure. 
located on or paztially over water; ex per
sono.l property in the Ol"'n. 

C. Land valu ... ; la "". tree&, shrubs or 
planta, growing crop&, or li.e.tock; under
ground .tructurel or uod • .,..,und eq uip
mant., and thooe portions oC ,.,.ika. drive
ways and oth.r paved or poured surf~cetI 
outsid. the CoundatioD walla oC the ,true
ture .. 

D. Automobiles; any .. If·propeDed ve
hicl.. or machine&, except motorized 
equipment not licellled for use on public 
thoroughfares and operated ·principally on 
the premiael of the IMured; watercraft Or 
airt:rait. 

E. Contenta specifically covered by other 
inauranc. except for the exceSS oC value oC 
such property above the amount at such 
inaurance. .' -.=- --

DEDUCTIBLES 

A. With resp.ct to lOll to the building, 
appurtenant private .tructurel. and debris 
~moval cov.rc:.d·hereunder. the IMurer shall 
be liable for only that portion of the lou in 
anyone occurrence which is in excess ·of 
S2OO.00. 

·B. With respect to Iou to contenta or 
debris removal covered hereund.r. or to 
exp.nse.. incurred under pata;l1"aph F of 
"P.rill Excluded." the IMurer shaU be liable 
for only that portion of the lOll in anyone 
occurrence which i.e in e>:ceu of $200.00. 

GENERAL CONDITIONS A.'I"D 
PROVISIONS 

A. Pa;, and Sit! C14wr •. -If th.re is loss of 
an article which is part of a pair or set, the 
meuure of lou shall be a reasonable ae.d fair 
proportion of the total value of the pair or 
set. giving consideration to the i!nportance 
of .aid articl.. but such 10 .. shall not be 
construed to mean total lou oC tbe pair or 
set. 

B. Conualment. Fnrud.-Tbis entire pol· 
icy ,hall be void if. whetber be fa ... or after a 
loll&, th" IMured has willfully concealed or 
misrepreoented any material fact or circum
stance concerning this lnaurance or th.e 
subject th.reof. or the interest of the In· 
sured therein, or in case of any fnud or false 
swearing by the Insured relating thereto. 

C. Olhe~ / ..... rance.-Th. Insured shall 
not be liable ror a greater proportion of any 

. "",""SS. l.u the amount of deductible. from the 
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peril oC flood than the amount of iruurance 
under this policy burs to the whole amount 
of nood insurance (excludin~ therefrom any 
amount. of u exceu iJUurance n .a h~reinaIter 
defined) covering the property. or which 
would have cov.red the property exc.pt for 
the existence of this insurance. whether 
collectible or not. 

In the event that the whole amount of 
flood insurance (excluding therdrom any 
amount of "excess insurance" ~ hereinafter 
defined) coy.ring the property exceeds the 
maximum amount of insurance pcnnitted 
under the provisiolU of the National Flood 
IMunnce Act of 1968. or any acta amenda
tory thereoc, it is hereby und.rstood and 
agreed that the insurance under this policy 
shaU be limit.d to a proportionate share of 
the maximum amount of wunnce pel'" 
mitted on such property und.r said Act, and 
that a reCund of any extra premium pdid, 
comput.>d on a pro rata basi>. shall b. mlde 
by the in.aurer upon request in wriunl 
submit ... d not later than 2 years aftee the 
expiration of the policy term during which 
such extra amount of insurance was in 
effect. 

uExceu Insurance" u u.sed herein shall 
be h~;d to mean inSW'3nce of such part of 
the actual c .. h valu~ of the property as io in 
exceu of the. muimum amount of ill3urance
permitted under said Act with respect to 
such property. 

D. Added and Waiu,,~ Prouision.-The ex
tent of the application of insurance uncier 
this policy and of the contribution to be 
made by the Insurer in case of loll, and any 
other provision or agreement not inconsist4 

ent with the provisions of this policy. Jnay 
be provided for in writing added hereto. but 
no proviJioft may be waived except such aa 
by the terma of this policy is subject to 
change. 

No permiaoion affecting this insuranc. 
,hall exilt. or- waiver of any provision be 
valid. unl ... IIl3nted h.rein or exprelled in 
writing added h.reto. No provision, stipUla
tion or forfeiture shall be held to b. waiV1.d 
by any requirement or proceeding on the 
part of the IMurer relating to appraisal or to 
any examination provided for herein •. 

E. Cancellation of Policy o. R"dw::tion ill 
Amount of /MUI"tlnce. -'I'his policy may be 

. cancelled at any time at the request of tn. 
Insured. in which case the Insurer shall. 
upon demand and surrender of this policy. 
refund the exce .. of paid premiums above 
the custcmary short rates for the expi .... d 
time; provided. however. that the premium 
paid for the then current policy term shall 
b" !"lJy earned if the rnsured retains an 
int.er~st in the property coveN!d at the 
location de.cribed in the application and 
declarations fonn. . 

The amount of insurance under this 
policy may he reduced at any time at be 
request of the Insured. in which case the 
llUurer sh:1I1. upon demand, refund t!le 
exce&l oC paid premiums above the custorn4 

ary short rate. for the expired tim. for the 
amount of the reduction; provided, howev,·r. 
that the premium paid for the then curre~t 
policy term shall b. fully earned to th .. 
extent that the Insured ret.a:ins an interest in 
the property covered at the location de-
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scrib.>d in the application and d.clarationa 
form. l 

Thi. policy may he cancelk-d by th 
Insurer for non·payment oC the premium by 
giving to :the r""ured a 20-doys' writt.n 
notice of cancellation. 

F. Conditio,.. Suop.nding o. R.stricting 
Insurance.-Unlesa otherwise provided in 
writing added hereto. the IMurer shall not 
be liable for 10 •• occurring while the hazard 
is increased by any meana within the cont.rol 
or knowledge of the IMured. provided. 
however. this insurance shall not be preju
diced by any act or neglect of any person 
(oth.r than th" insured). wh.n such act or 
n.glect is not within the control of the 
Insured. 

G. Alto,..,tioM and Repa;".-Permiuion 
is granted to make alterations. addition. and 
repairs, and to complete structures in course 
of construction. In the event of 10 .. here
under. tile r".ured i> permitted to make 
reasonable repain, temporary or p1!rmanent. 
provided such repairs are confined .olely to 
the protection of the property from further 
d.mtage and provided further- that the In
sured sball ke.p an accurate record of such 
~pair expenditures. The cost of any such 
repairs dir.ctly attributabl. to damage by 
the peril insured agairut shall be included in 
determining the amount oC lou hereunder. 
Nothing h.rein contained is intended to 
modify the policy r.quirements applicable in 
case lou occurs. and in particular the re
quir.m.nt that in case lou occurs the 
IMur.d shall prot.ct the property from 
further damag •. 

H. Property of OtheIT (Servants and 
Guat. Only).-Unle .. otherwise provided in 
writing added hereto. Iou to any property of 
others covered under thio policy shall be· 
adjusted with the IMured for the account of 
the owners of said property; exc.pt th.t the. . 
right to adjust such lou with said own .... is 
roserY.d to tbe Insurer. Any such insuranc. 
under this policy shall not inure directly or 
indirectly to the ben.fit of any carri.r or 
other bailee for.hire. 

1. Libo,..,lization Clause. -U during the 
period that insurance is in force under this 
policy. or within 45' day. prior to the 
inception date thereof. on behalf of the 
Insurer there b. adopted under the National 
Flood rnsuranco Act of 1968. or any acts 
amendatory thereof any forms. e"dOMe" 
mento. rules or regulations by which thi. 
policy could be extended or broadened. 
without additional premium charge. by en
dorsement or .substitution of form. th-en 
such extended or broadened insurance shall 
1nure to the benefit of the Insured hereunder 
as though such endol"5ement or substitution 
of fonn had been made. 

J. Statutory Pt-ouuions.-Any terms of 
this policy which are in conflict with the 
statutes of th~ state wh.rein the property is 
located are h.reby amended to conform to 
8uch sht.utp.s, except that in cue. or connict 
with .pplicable Fed.ral law or regulationa. 
such F·od_r,,1 law or regulation shall control 
the term. or this policy. 

K. Losl Cla .... e.-P'yment or any lou 
und.r this policy shall not reduce the 
amount of insurance applicable to any other 
10 .. during the policy t.rm which aris .. out 
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of a separaw occurrence of the peril insured 
"agairut hereund~r provided, that all lou 

lJ'bing out of a continuoua or protracted 
occurrence shall be deemed to constitute 
lou uisin" out of a slngle occurrence. 

L. Mortgag' ClGwe (Applicabl. to build· 
ing it.".. only and orrectiw only whe" 
policy is mad. payable to II mortgag" (or 
trust •• ) nam.d in the application and d.clG· 
rations form attach.d to this poljcy).-Losa, 
iC any, under this policy, shall be payable to 
the aforesaid :u mortgagee (or trustee) as 
interest may appear under all present or 
future mortgages upon the property de-
scribed in which the aroresaid may have- an 
interest as mortgagee (or trustee), in order of 
precedence of said mortgages, and this insur· 
ance, as to the intere.t of the mortga~ee (or 
tru.tee) only therein, shall not be invalidated 
by any act or n..glect oC the mortgagor or 
owner of the de.cribed property, nor by any 
forec:lOlure or other proceedings or notice of 
sale relating to the property, nor by any 
change "in the title or ownership oC the 
property, nor by tbe occupation oC the 
premises for pUrpOHS mOre hazardoUl than 
are permitted by this policy; provided, that 
in c:ue the mortgagor or owner shall neglect 
to pay any premium due undet this policy, 
the mortgagee (or trUitee) shall, on demand, 
pay the same. 

Provided, also, that the mortgagee (or 
trustee) shall notify the Insurer oC .ny 
ehange or ownership or occupancy or in
crease of hazard which shall come to the 
knowledge of said mortgagee (or trUltee) 
and, unless permitted by this policy, it shall 
be noted thereon and-the mortgagee (or 
trustee) shall, on demand, pay the premium 
for such increued hazard for the term of the 
Ule 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 m'ortgagee (or 
trustee) of such cancellation and shall then 
cease, and the Insurer shall h .... the right, on 
like notice, to cancel this agreement. 

Whenever the Insurer shall pay the mort
gagee (or trustee) .ny lum for 10IIII under this 
policy and shall claim that, u to the 
mortgagor or· owner, no liability therefor 
existed, the Insurer shall, to the extent of 
such payment, be thereupon legally subro
gated to aU 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 
mortga~ee (or nUitee) the whole principal 
due or to grow due on the mortgage with 
inte~st, and shall thereupon receive a full 
assignment and transfer of the mortgage and 
of aU such other securiti ... ; but no subroga· 
tion shall impair the right of th~ mortgagee 
(or trustee) to reco.er the full amount of 
said mortgagee's (or trustee's) claim. 

M. Mortgagee Obligation.s.-If the In· 
sured Cails to render proof of loss, the named 
mortgagee (or trustee), upon notice, shall 
rend~r 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. Lou Payable CIa.... (Appljcabl. to 
contents item. only).-Lo .. , if any, shall be 
adjusted with the In.ured and .hall be 
payable to" the Insured and loss payee as 
their intere:lts may appear. 

O. RequiN'm.nt. in Case of Lo ... -The 
Insured shall give written notice, as MOon as 
practicable. to the lruurer oC any lou, 
protect the property from Curther damage, 
forthwith separate the damaged and un· 
dama~ed property and put it in the best 
possible order. Within 60 days after the lOllI, 
unless such time is extended in writing by 
the Insurer, the Insured shall render to the 
Insurer. a proof of loy. signed and sworn to 
by the Insured ststing the knowledge and 
belief of the Insured ao to the following: the 
time and origin of the I.,.., the interest oC 
the Insured and of all othe ... in the property, 
actual cuh value of each item thereof and 
the amount of 1058 thereto, all encumbrance. 
thereon. aU other contracts of insu:anee. 
whether valid or not, coverin~ any of said 
property, any changes in the title, use, 
occupation, location. possession or expo
sures oC said propetty lince th'" isauing of 
this policy, by ",hom and for what purpose 
any building herein described and the several 
parts thereof were occupied at the time of 
lou. 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 and 
amount of loss claimed, and verified plana 
and specifications of any building, fi3:turea 
or machinery destroyed or damaged. 

The Insured, as often as may be reaaon
ably required, shall exhibit to any person 
designated by the Insurer all that remain. of 
any property herein described, and submit 
to e""minations under oath by ".ny person 
named by the Insurer, and lubscribe 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· 
nab be lost, at ouch 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 ag:ee II to the actual 
cash value of the amount" of 101&, then, on 
the written demand of eitber, each shaU 
select • competent and disinterested .p
pra;"'r and notify the other of the appraiser 
se;ected within 20 days of such demand. The 
appraisers shall first select a competent and 
disinterested umpire; and failing for 1& day. 
to ag-ree upon such umpire, then, on request 
of the Insured or the Insurer, such umpire 
shall be aelected by a judge of a court of 
record in the State in which the iMured 
property is located. The appraisers shall then 
appraise the 10", ltatina separately actual 
cash value and lou to e.ch item; and, failing 
to agree, shall submit their diiterf"nces, only, 
to the umpire. An award in WTitioa. ao 
itemized, of any two when filed with the 
Insurer shan determine the amount of actual 
cash value and lou. Each appraiser .hall 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. Optio .... -It .hall be optional with the 
Insurer to take all, or any part. of the 
property at the agreed or appraioed value, 
and also to repair, rebuild or replace the 
property destroyed or d&mal(ed with oLher 
of like kind :md quality within a reasonable 
time, on giving notice or its intention 10 to 
do within 30 day. after the receipt of the 
proof of lou herein required. 

R. Abandonment. -n.ere .hall b. no 
abandonment to the Insurer oC any prop
erty. 

S. !Vhen Lo .. Payable.-Tbe amount of 
10 .. for which the Insurer may be liable shall 
be payable 60 days after proof of lou, :u 
herein provided, is received by the Insurer 
and ascertainment of the loss is made either 
by ugreement between the Insured and the 
Insurer expressed in writing or by the filing 
with the Insurer of an .ward .. herein 
provided. 

T. Action Aga;",t the lnaurer -No suit 
or action on this policy for the recovery oC 
any claim .h.oll be sustainable in any court oC 
law or equity unlesa all tbe require",.nta of 
this policy shall have been complied with, 
and unle.. commenced within 12 monthJ 
next after the date of mailing of notice of 
disallowance or partial disallowance of the 
claim. An action on such claim against the 
Insurer may be instituted, without regard to 
the amount in controversy, in the United 
States District Court for the diatrict in wbich 
the property shall bave been lituated. 

U. Subrogation.-In the event of any 
paym~nt under this policy, the Insurer shall 
be subrogated to aU the Insured's right of 
recovery therefor against any party, and the 
Insurer may require from the Insured an 
assignment of all rigbts of recoyery against 
any party for 10 .. to the extent that pay· 
ment therefor" is made by the Insurer. The 
Insured shall do nothing after lOBI to preju· 
dice such right; bowever, this insurance shall 
not be invalidated should the Insured waive 
in writing prior to a 1011 any or all right of 
recovery against any party for lOll occurring 
to the described property. 

IN WITNESS WHEREOF, the Insurer has 
executed and attested these presents; but 
this policy sball not be ... alid unle .. counter
signed by the duly authorized representative 
of the Insurer. 

GLORlA M. JIMENEZ, 
Federal rn.urance Administrator. 

Endorsement 1 

CONDOMINIUM ASSOCIATION 
ENDORSE.'>IE..'IT 

If the named Insured on this policy is a 
condominium as.sociation. then at the time 
of losa by flood the foUowing terms, subject 
to all other provisions of the policy, will 
apply: 

1. Tne building coverage of thi. policy, 
subject to the stated limits will cover damage 
to all building items coftred under the 
policy and owned in common by the con
dominium asaociation memben. 

2. The building co""""e o! this policy, 
subject to the atated limits, is extended to 
:over damage to all atructural items within 
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the IndividuAl Condominium Units. includ· 
inK waH .. noora, ceilings. and their related 
covf!rin~ such as paint, paper, panelJinll'. 
carpeting. and til •• Also covered are installed 
appliances for heating. cooling. plumb in!! 
and electrical purpoaes. The structural items 
may be original inttallationa or replac~ment 
Dr .dditional itenu. 

3. The building coverage outlined in par
agraph 2 above has application only to the 
extent that the policY'S stat .. d limits have 
nDt been exhauated under paragraph 1. 

4. The policy deductible relating to the 
building coverage ahaD be applied againat the 
total damage to all Df the build",g'~ struc· 
tural elements and not against th" covered 
10 ... and shall not be applied separately in 
the caae or each unit lOWtaining damage. 

S. The contents coveralle of this policy 
covers dama~ •• subject to the stated limits. 
to all contents items owned in common by 
the asaociation mem~rs and conbin.d in 
the insured building or removed therefrom 
in accordance with the policY'S temu. 

6. Tho> policY dedw:tible relating to con· 
tents coverage ahaD be applied against the 
total damage to aU contents owned in 
common by the condominium association 
members and contained in the insured build· 
ing or removed therefrom in ac:cord:uu:e 
with the policy's terms and not against the 
covered 100L 

7. Lo .. under this endorsement shall be 
adjusted with the condominium association 
and shall be payable to the insurance trustee 
or record. as designated by the association. 

(National Flood Insurance.Act or 1968 (title 
XUI 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 
44' FR 31177. May 31. 1979] 

PART 62-SALE OF INSURANCE AND 
ADJUSTMENT OF CLAIMS 

Subpart A-Issuance of Policiea 

Sec. 
62.1 PUrpDse or part. 
62.2 Definitiona. 
62.3 Servicing A~ent. 
62.4 Limitation. on sale or policie ... 
62.5 l'Temium reCund. 
62.6 Minimum commissions. 
62.7 Notice to policY hal de",. 

Subpart B-Claims Adjustm~nt and Judicial 
Re .. iew 

62.21 Claims adjustme t. 
62.22 Judicial review. 

Authority: Sec. 7(d), 79 Stat. 670; 42 
U.S.C. 3535(d); sec. 1306. 82 Stat. 575 (42 
U.S.C. 4013); 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· 

- ual Insurance Administrator (44 FR 
!0963). 

Tid. 44-Emergency Mlnagement and Assistance 

Source: 43 FR 2Sn, Jan 17. 1978; 
unless otherwise noted. RedesiK:laa.d at 44 
FR 31177. May 31, 1979. 

Subpart A-Issuanee of Polieies 

§ 62.1 Purpose oC part. 

The purpose oC thill Part is to •• t forth 
the manner in which flood insurance under 
the l'Togram is made available to the general 
public in those communities designated u 
eligible for the ... Ie or inaurance under Part 
64 of this subchapter, and to prescribe the 
general methDd by which the Admini.trator 
exercise. hi.s/h". rt!Sponsibility regarding the 
manner in. which clainu for l~. are paid~ 

§62.2 Definitions, 

The definitions .et rorth in Port 59 of this 
subchapter are applicable to this Part. 

§62.3 Servicing Agent. 

(a) Punuant to sections 1345 and 1346 
of the Act, the Administrator h .. entered 
into the Agreement with a ser/icing 3gent to 
authorize it to a::.sist in issuing flood insur
ance policies under the Program in commu· 
nities designated by the AdministratDr and 
to accept r.spon.>ibility for delivery or poli· 
cies and payment of claims ror 10 ..... as 
prescribed by and at the discretion oC the 
Administr:ttor. 

(b) The fDllowing company has been 
contracted to ilCt. a.a a servicing agent Cor the 
Federal Insurance Administration: 

EDS Federal Corp .• ·6410 Rockledge Drive. 
Bathesda, Md. 20034. 

(c) The servicing agent will arrange Cor 
the issuance oC flood insurance to any 
person qualifying Cor such co\Oerage under 
Parts .61 ond 64 oC thiS subchapter who 
submiu an appJication to the scnieing as{ent 
in accordance with the terms and conditions 
oC the contract between the Agency and the 
servicing 3gent. 

(d) Applications and premiums .hould be 
mailed to: 

Nation.1 Flood Insu'rance Program, Federal 
Imurance Adminlstrationp _ Federal E.r:wr· 
geney Management Agency, P.O. Box 
2448. Arlington, Va. 22202. 

§62.4 Limitations on sale of policie •. 

(a) The servioing agent shall be deem"d 
to have agreed, 35 a condition of it.scontract 
that it shall not oCCer nood insurance under 
any authority or aUSplCI!'::I. in any amount 
within the maximum limits of coverage 
specified in §61.6 Dr this subchapter, in any 
area the Administrator designates in Part 64 
oC thi.s subchapter as eligible Cor the sale of 
nood insurance under the Program, other 
than in accordance with thi! Pa.rt, the 
Agreement, and the Standard Flood Insur
ance Policy. 

(b) TIle agreement and all activities 
ther.undor a,e subj.et to Title VI or the 
Civil Ri~hts Act or 1964, 42 U.S.C. 2000d, 
and to the applicoole Federal rpgulations and 
requirements is.:iued from time to time pur· 
suant thereto. No person shall be excluded 
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from partidpation in, denied Lhe benefits or, 
or subjected to discrimination under the 
Projp'am, on the ground of race, color

9 
sex. 

creed or national origin, Any complaint or 
information concerninc the existence of any 
such unlawful discrimination in any matter 
....ithin the purview oC this Part should be 
reC.rred to the Administrator. 

§62.5 Premium retund. 

A Standard Flood Insurance PolicYholder 
whose property has been determined not to 
be in a special hazard area arter the map 
revision or a Letter of .Map Amendment 
under Part 70 of thill subchapter may cancel 
the policy within the current policy year 
provided (a) he was required to purchase or 
to maintain flood insurance covenge. or 
both, as a condition for financial asaistance. 
and (b) his property was located in an 
identified special hazard area as represented 
on an erfective FHB~I or FffiM when the 
financial assistance was provided. If no claim 
under the policY has b.,.,n paid or is pending. 
the full premium shall be .. funded Cor the 
CUrTent policy year, and ror 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 commission •• 

The earned commisoion which shall be 
paid tD any property or casualty insurance 
agent licensed in the state in which the 
insured prDperty is located with respect to 
esch policy or renewal he duly procures Cor 
an eligible purchaser shall not be lesa than 
$10. Any refunds of premium. :1uthorized 

. under this subchapter .shall not .CCect a 
previously earned commission, and no agent 
shall be required .to. return that earned 
commission. 

§62.7 Notie. to policyholder .. 

Pursuant to the National Flood Insurance 
l'Togram (42 U.S.C. 4001·4128) thes@rvicing 
agent shall provide :1 notice in all nood 
inaurance policies i.uued and renewed con .. 
taining the Collowing information: 

(a) The policy indicated on the reverse 
side will expire 12 p.m. on the day prior to 
the renewal date shown. Your policy, when 
renewed. will be ;"ued by the Federal 
Governm~nt, as insurer, rather than by the 
National Flood Insure", Association, who.e 
contractual relationship with the Dp.part· 
ment of Housing and Urban Development 
terminut~d on December 31,1977. 

(b) To avoid a laps. in covera~e your 
renewal premium for the next annual term 
must bt! received prior Lo the expiration or 
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 explration 
date in order for the increased amounts oC 
insurance to take effect on the renewal 
effpeth'~ date shown. 

(e) If this policy is allowed to expi,~, the 
mortgage.! of the insured property, if any, 
will be provided written notice as is provided 
for under the policy conditions. 

(d) [( }'OU have any questjons. contact 



Chapter 1-Federal Emergency M.nagem.nl A9'!ncy 

your local :lKlmt. If you are un3ble to 
~ontiJ,ct th~ agent, rerer qU~5tiora to the 
.nearest National Flood In::iurance Servicing 
Cp.nter. 

Subpart B-(;lainu Adju.tment :lnd 
Judicial Review 

§ 62 .21 Claims adjustment. 

(a) In accordance with the Agreement, 
the ""rvicing agent shall arrange for the 
prompt adjustment and settlement and pay· 
ment of all claim::! arising from pol,deli oC 
insurance isauw. under the program. Investi· 
g.tion of such claims may be made through 
the facilities of its subcontractons or inJur
ance adjustment organizations. to the extent 
requir...:! and appropriate for the expeditious 
proCe5iing of such c)ain13. - . 

(b) All adju..tment oC 10 .... and settle
ments oC clai",. shall b. made in accordance 
with the terms and conditions oC the policy 
and Parts 61 and 62 of this subchspter. 

§62.22 Judicial Review. 

(a) Upon the di....Jlowance by the Federal 
Insurance Administration or the servicing 
agent of any claim on grounds other than 
failure to file a proof of leas, 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 A.Jministration or the 
oervicin~ agent of the notice of disallowance 
• r partial disallowance-~f the claim may, 

pursuant to 42 U.S.C. 40~3, institute an 
action on such claim against the Director oC 
the Federal Emergency Management Agency 
in the U.S. District Court for the district in 
which the in.aW'ed prop.rty or the major 
portion thereof &hall -have been &ituated, 
without regard to the amount in contro
versy. 

(b) Serviee" of proci ... for all judicial 
proceedings where a claimant is luing Direc
tor pursuant w 42 U.S.C. 4071 shall be 
made upon the appropriate United States 
Attorney, the Attorney General of the 
United States, and the Director oC the 
Federal Emergency Manaiem.nt Agency. 

PART 63-[RESERVED] 

PART 64~O;\IMUNITIES ELIGIBLE 
FOR THE SALE OF INSURANCE 

Sec. 
64.1 Purpose of part. 
64.2 Definitions. 
64.3 Flood Insurance Maps. 
64.4 Eff.ct on community eligibility result· 

inll from boundary chanlles, eovern
mental reorjt:ani:z.ation, etc. 

64.5 Relationship of rates to aone designa
tions. 

64.6 . List of eligible communities. 

Authority: Sec. 7(b), 79 Stat. 670; 42 
J.S.C. 3535(d); Sec. 1361,82 Stat. 587; 42 

U.S.C. 4102; Roo1'l!anization Plan No.3 of 
1978 (43 FR 41943) and Executive Order 

12127, dated March 31, 1979 (44 FR 
19367) and delegation of nuthority to Fed
er,,1 Insurance Administrator (4-1 FR 
20963), unl .... otherwise noted. 

Source: 41 FR 46986. Oct. 26, 1976, 
unless otherNise noted. Redesignated at 44 
FR 31177, May 31, 1979. 

§64.1 Purpo .. of Part. 

(a) 42 U.S.C. 4012(c), 4022, .nd 1102 
require that fJaco insurance in the maximum 
limit.. of covefOge und.r the regular progr:un 
shall be offeted in communities only after 
the Admini.tntor has: (1) Id.ntified the 
areas of special flood, mud.lide (Le., mud· 
now) or flood-related erosion hazards within 
the community under Part 55 of this sub
chapter; and/or (2) completP.d a risk study 
Cor the 3pplicant community. A period of 15 . 
yean ending July 31, 1983, was allotted for 
this purpo..,. Th. prioriti.s for conducting 
such risk studies are s.t forth in § § 59.23 
and 60.25 of this subchapter. A purpose of 
this Part i.s periodically to list those com
munities in which the sale of insurance 
under tbe regular program has been 3uthor
ized. 

(b) 42 U.S.C. 4056 authorizes an emer
gency impl.mentation 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 detail.d ri.k studies for such 
areas. This Part also describes procedures 
under the emergency program and lista 
communities which become eligible under 
that program. 

(National Flood Insurance Act of 1968 
(Title XIII of the Housing and Urban Devel
opment Act of 1968), errective 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 Def'mitiona. 

The definitions set forth in Part 59 of this' 
subchapter are applicable to this Part. 

§ 64.3 Flood Insurance Map". 

(a) The following mapa 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 aft.r the r;,ok study for 
the community has been compl.ted and the 
risk premium rates have been established. It 
indicates the risk premium rate zone. appli
cable in the community and wh.n those 
rates are effective. The aymbola used to 
designate those zones are as CoUows: 

Zone symbol: 
A . ........ Area of special flood hazard w'th· 

out waler surface elevations 
determined. 
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Zor.e svmbol: 
A 1-99 .... . Atea of special flood hazard with 

wat~ surface elevations dete,· 
mino!Ki. 

AO .....•• Area of special flood hazards hay
ing shallow w,ater depths andl 
or unpredictable flow paths 
betw •• n 0) Bnd 13) f,. 

VI·30 ..... Area of special flood hazards. 
wlth velocity. thai il inun. 
dated by tidal floods (coastal 
high hazard ar •• L 

VO ..•.... Area of s~ci.J' flood hazards hiV
ing shallow water depths and! 
or unprtdictlble flow paths 
bet ..... n III and 13) ft. and 
with velocity. 

8 ....•.• .. Area of moderate flood hazard,. 
C •••••••• • Area of minimal hazards. 
O . .•..•.•. Area ot undetermined but go,. 

sible, flood haurdl. 
M •.•••••• Araa at spltcial mudslid. (i.e .. 

mud flow) hlzards. 
N .....••.. Area of moderate mudslide (i.e .• 

mudflow) hazards. 
p _ ....... •• Area of undetermined. but PO'" 

lible, mudslide hazards. 
E. _ ...... _ Area of special flood-related If()oo 

sion hazards. 

Areas identifi.d as subject to mOre than one. 
hazard (flood, mudslide (Le_, mudflow), 
flood·related erosion) wiU be designated by 
use of the proper symbols in combination. 

(2) Flood Hazard Boundary Map 
(FHBM). This map is issued by the Admin;"· 
trator d.lineating Zones A, M, nnd E within 
a community . 

(b) Notice of the issuance of n"w or 
revised FHBMs or FIRMs is given in Part 65 
of this SUbchapter. Th. mandatory purchase 
of iruurance is required within designated 
Zone. A. A1-99, AO, Vl-30, VO, M, and E. 

(cl The FHBM or FIRM shall be main: 
tained for public insp.ction at the following 
locations: -

(1) The Information Office of the State 
agency or agencies designated by statute or 
the redpective Governors to cooperate with 
the Administrator in implem.nting the Pro
gram wh.never a community becomes eligi
hie for Program participation and the sale of 
insurance punuant to this section or is 
identified as flood·prone pursuant to Part 65 
of this subchapter; 

(2) One or more offlciallocations within 
the community in which flood insurmce ;,0 
orr.red, which shall be specified in Part 65 
of this subchapter at the time identification 
oC the community as flood-prone is an
nounc><l by public3tion in tbe 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 oC each 
official map shall be maintained in FIA files 
in Washington, D.C. 

§64.4 Effed on community eligibility re
sulting from boundary chang .. , 10V

emmental reorganization, etc. 

(a 1 When a community not participating 
in the Program acquires by means or an
nexation. incorporation, or otherwiSe!. An 
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ares within another community pact~cipatinl 
in the Pro!(r3m, no new flood in.suraa"" .~ll 
be made available aa or the efiectiY@ date of 
3nnexation until the newly :lcquirinl com ... 
n,unity partic:ip~tMM in the Pro~~ Until 
thp "rrective dAtP. or participation. ."i.tin( 
nood 1nJurance poUciea remain in effect 
until the policy'. date of expiration, but 
.hall not be renewed. 

(b) When a community partlcillating in 
the Program acquires by mean.s oC annna
tian, incorporation, or otberw.u.e. another 
area which wu previoU31y located in a 
community either participating or not par
ticipating in the Prolllam, the community 
shall han sa month. rrom the d~te or 
acquilition to fonnally amend its flood plain 
mana~ement regulations in order to ir:clud. 
all flood-prone areM within the newly .... 
quired areL The amended regulations shall 
satWy the applicable requin!mente in §60.3 
of thil subchapter bu.!d on the date prni
ously provided by the Administrator_ In the 
event that the ·newly acquired ""'" wall 

previously located in a community partici
pating in the Program, the provision. oC this 
section shall only apply iC the community, 
upon acquilition, and pending forms! adop
tion or the amendment to its flood plain 
management regulation., certifies in writing 
over the signature or a community official 
that within the newly acquired area the 
flood plain management requirements previ
ously applicable in the area remain in rorce_ 
In the event that tbe newly-acquired area 
W3a previously located in a commw:ity not 
participating in tbe Program, the provisions 

. __ oC the ""ction ahall only apply if tb. 
~mmunity, upon acqursition, and pendinl 
formal .doption of the amendments to its 
flood plain management regulations, certif}es 
in writing over the signature of a community 
oCCicial tb.t it shaU enforee within the 
newly·acquired area the requirements or 
§60.3~b) of this subchapter. During the si~ 
month period, existing flood insurance polio 
cies shall remain in errect until tbeir date of 
expiration may be' renewed, and new policies 
may be issued. Failure to satisfy the appli
cable requirements in §60.3 shall result in 
the community's suspension from Program 
participation pursuant to §59.24 or this 
.ubcliapter. 

(cJ When an area previously a part of a 
community participating in the Program 
becomes autonomous or becomes a portion 
of a newly autonomOUI community nsultini 
from boundary changes, governmental reor
ganization, changes in state statut.es or c~n· 
stitution, or other"YIise. such new commuruty 
shall be given aix month. from the c!3te of its 
independence, to lIdopt flood plain manage
ment regulations within th~ spec;a! hau~ 
areu subiect to its iuri>diction lind to submit 
its application for participation as a ~puate 
community in ord~r to retain eligibility (or 
the sale of flood ilLiurance. The regula tiona 
adopted by luch new community sh,,11 satis
fy the applicable requirements in § 60.3 of 
this subchapter based on the data previously 
provided by the Administrator. The proVl
siona of thio section shall only apply where 
the new community upon the date oC its 
indt!oendence certifies in writing ov~r the 

-"'i"n~ture of a community official that, 
;nding Connal adoption of nood plain 
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ma!l"llement regulation., the flood plain 
mana)C'ement requirementa previowly appli
cabl. in that area rt!'main in effect. During 
the !\ill month periotl. uxisting Good in.sur
ance pulicieJ shaH remain in eCfect until tb.air 
date. of expiration milY hy renewed. and 
ne,. policie. may b" i .. ued. Failure to sat~fy 
the .pplicable requirementa in §60.3 or thil 
subchapter 3hall r •• ult in the community'. 
suspension from ProMTam participation pur-
suant to §59.24 or this subchapter. . 

(d) Where 3Dy community or any"",. 
within a community had in effect a FH3.\f 
or FIIDI, but all or a portion oC that 
community baa !>.len acquired by anotber 
community. or becomes autonomous, that 
map shall remain in: efrect until it is supe,.. 
sed"d by the Administrator, whether by 
repUblication u part oC the map of the 
aC'iuiring community. 01' .:ltherwise. 

(e) When a· community d •• cribed in para
graph (ll), (b), (e), or (d) ot ,;hi ••• ction haa 
flood elevations in effeet, no now appeaJ 
period under Parts 66, 67, and 68 of this 
subchapter win begin except as nt!w ac:ien .. 
tifie and technical data are available. 

§64.5 Relationahip of rate. to zone deeig
naUou. 

(a) In order to expedite a community'. 
qualification for flood insurance under tbe 
emergency program, the Administrator may 
authorize tbe sale of such insurance without 
designating any Zon<>a A. M; or E within a 
community, provided the community baa 
previously· adopted flood plain management 
regulations meeting the requirements of 
§60.3(a), §60.4(a~ or §60.5(a). of thia 
subchapter. When the Administrator hu 
obtained sufCicient technical information to 
delineate Zones A, M, or E, he/.he shall 
delineate th. tentative boundaries 01\ a 
FHBM. 

(b) Upon the effectivo. date of the FIRY, 
flood insut3nce will continue to be available 
throughout the entire community at char:" 
able. rates (i.e., lubsidizedJ rOT fint. layer 
coverage of existing structures, but will be 
only av.itable at ri.k premium rates fOT all 
new coniUuction and sublstantial improve
ments. Upon tbe erfective date of a FIRM, 
second layer coveralle is available only at risk 
premium raUs for all structures. 

(e) Dt!'tailed in3urance information may 
be obtained from the servicing companieL 
See Part 62 of this subchapter. 

§64.6 List of eligible communities. 

The sale of flood insurance pursuant to 
the National Flood Inluranee Program (42 
U.S.C. 4001-4128) is authorized for the 
communitiew set forth under this seetion. 
Previo1.l.:l listings under this Part continue in 
effect until revised. 

Note.-For references to FR pa3:es show .. 
ing lists of eligible communiti~, see the List 
of CFR Sections Affected appearing in the 
Finding Aids se<:tion of thi. volume. 

Sec. 

PART6S-IDENTIFICATION AND 
MAPPING OF SPECIAL HAZARD 

AREAS 

65.1 Purpose or Part. 
65.2 Definitions. 
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Sec. 
65.3 List of communities with special haz .. 

ard .reas (FHBM's in effect). 
6.<;.4 Li.t or communities with detailed en

gin.erin~ data (FIRM'.). 
65.5 Rt"quiremf'!nl to submit ntow technical 

data. 
65.6 Administrative withdrawal of mapl. 
65.7 List of communities with minimal 

hazard areu. 
65.8 List of communities with no special 

flood hazard areas. 
65.9 List of communities with minimal 

flood hazard areaL 

Authority: See. 7(d), 79 Stat. 670; 42 
U.S.C. 3535(d), Sec. 1360,82 Stat. 587,42 
U.S.C. 4101; Reor~anization Plan No.3 of 
1978 (43 FR. 41943) and Executive Order 
12127, dated M,!,ch 31, 1979 (44 FR 
19367) and delegation oC authority to Fed
eral Insurance Admin~trator (44 FR 
20963), unless otherw;"e noted_ 

Source: 41 FR 46987, Oct. 26, 1976, 
unle .. otherwise noted. Redesignated at 44 
FR 31177, May 31,1979. 

§ 65.1 P!apo .. of Part. 

42 U.S.C. 4101 authoriz .. the Adminis
trator to identify and publish information 
with respect to all areas within the United 
State. having special flood, mud.lide (i.e., 
mudflow) and flood related ercaion hazareb. 
The purpose of this Part ia to list those 
communities that have been identiiied by 
the Administrator as having such special 
floOd, mudslide (i.e., mudflow) or f1ood·re
lated erosion hazards_ Additional communi
ties will be added to this li.t from time to 
time as the necessary information becomes 
available. This Part also provide. a list oC 
communities for which detailed engineerinll 
data in the form of water surface elevation 
data for the flood witb one percent chance 
or being equalled or exceeded in any given 
year and the flood insurance rate zones for 
the special hazard areu within those com
munities h.u been made available. Addition
ally, this Part contai~ information concem .. 
ing the revision oC Flood Hazard Boundary 
Maps (FHBM's) or Flood Insurance Rat. 
Maps (FIRM's), and notice of administrative 
witbdrawal oC special flood hazard maps 
(i.e., FHMB's or FIRM's). 

§65.2 Definitions. 

The definitions set fnrth in Part 59 of this 
subchapter are applicable to thi' Part. 

§65.3 Li.t of communitie. with special 
hnzard are ... (FHBM's in efteet). 

Note.-For the lise of communities and 
the designated At M, and E zones issued 
under this Section and not carried in the 
Code or Federal· Regulations, see the List of 
CFR Sections Affected appearing in the 
Finding Aieb section or this volume. 

§ 65.4 List of communitie. with detailed 
engineering date (FIRM'.). 

(a) General. This section provides a cu
mulative list of communitie5 (or which the 
Administrator lIlready haa in eiCect, or has 
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"cheduh:~d to have in ~rrect,. :1 FffiM, thereby 
usually pro·rid.in)i: water surface eleyation~ 
ror all or portions of Zoneoli A !1nd V. 

(0) Tht!' eUcc~ive d.3.te of the mu~t re~~nt 
rcv!:lion or the It"JRM for the communJtle~ 
;;.t~d .uo cn""od I\S follow. (which will not 
a;>p •• r in the Code n( F~deral R"l!1lbLio~ 
except for the pa~e number At thIS entry In 
the F.d ... 1 R.~i.<ter). 

[42 FR 9110, F"b. 14, 1977. R.designated 
at 44 FR 31177, May 31, 1979] 

Note.-For a list of communities issued 
under this $Petion and not carried in the 
CFn .ee lhe List o( CFR Section. Affected 
appe3l'inK in the Finding l\id.5 section of this 
voium4!. . 

§65.5 Requirement to submit new techni· 
col data. 

A Community's bue flood elevations may 
increase or decrea.ie resulting from phy,ic31 
changes affectinR flooding conditions. With· 
in six months of the date that ouch infonna· 
tion becomes a""ilable, a community shall 
notify the Admini&trator of. th~ chang •• ~y 
submitting teehniC3l or aClentific data ID 
accordance with this paragraph. Such sub
mission is neces&ary so that upon confinna
tion of those physical cbanges arfecting 
nooding conditions risk premium rates and 
nood plain man. cement requirements will 
be b"",d upon current data. 

(a) The Chief Executive Officer (CEO) of 
• community participating in the Program 
shall submit to' the Administrator technical 
or ocipntific information indicating that the 
base flood elevations on the community's 
FlR~1 do not accurately renect nood risks as 
they currently .. "ist. Such information shall 
include, but not nece .. arily be limited to; 

(1 1 A topographic map exhibiting ground 
elevation contours iii greater detail than 
maps available at the ~i,:,,~ of the no~ 
in.urance atudy, or exhl!)ltlDg topographIC 
or ground elevation changes aince the nood 
insurance study was performed; and 

(2) Hydrologic data which has become 
available since the nood insurance study was 
performed, auch as photograpb.l or historical 
records of a major nooding occurrence or a 
flood study or infonnation develoP'"d by an 
appropriate authoritative source, such as a 
Fed.",,1 or State agency, a County Water 
Control District, and a County, City or 
private registered proression~l engin~er. 
Hydrologic information shall be of suffiCIent 
detail so that the hydrologic computations 
may be· evaluated by the Administrator, or 

(3) Infannation about fl~d. control 
projects. such as sa-eam channel~zat1on! ~~n. 
struction of nf'W c:a.ms, l'e5II!!'VOlfS. arbflC:::lal 
canals, private levpes, or flood protection 
systems. Such information shall: . 

(i) Be submitted at least six months pnor 
to the expected completion date of the 
project. and . 

(ii) Include a complete plan of the pro)· 
eet with Cl'OIS· sections and dimensions, 
to,ether with a detailed map of the arfected 
area indicating chanKe~ in base nood elp.ya
tions caused by construction or the projf!ct. 
and 

(iii) Be reflected on the community's 
FIR~l only arter the project h .. been com· 

~lcteQ, ~xcept as may he provid~d in this 
subch~aoter. 

(b) 'The tcchnicru Olnd &ci~nlific inronna
tion Indicating ch3n;(eS in bue flood eleva-
ti.,.,. ~hall I,.. aubmitt..u to: " 

Enl(in'~erinR Divi.Jion, Off&ce of Flood Insur-
ance, Federal Insur.:mce .'\drnii.listr~tjon. 
}o·ed~r111 Em@rgency Management Agency. 
1725 I Street, NW, Washington DC 
20472. 

(c) Upon receipt of the' scientific or 
technical data, the Administrator shall (1) 
mail an acknowled~ement to the CEO. and 
(2) notify the CEO with'n 90 days that; 

(i) The base flood elevations on the 
effectiv. FIRM are correct and shall not be 
mOdified; or 

(ii) The nood elevations on the effective 
FIRM shall be mO<lified, and new base flood 
elevations shall be estau11lhed under the 
provisioDl of Put 67 of tha subchapter; or 

(iii) An additional 90 days is requil"!d to 
evaluate the scientific or technical data 
.ubmitted. 

§ 65.6 Adminiotrative withdrawal of map .. 

(al Flood &zard Boundary Map. 
(FHBM's). 

The following is a cumulative list of 
withdrawals pursuant to thi. 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 
4i FR 13352 
41 FR 17726 
42 FR 8895 
42 FR 29433 
42 FR 46226 
42 FR 64076 
43 FR 24019 
44 FR 815 
44 FR 6383 
44 FR 18485 
44 Fn 25636 
44 FR34120 
44 FR 52835 

(b) Flood llUurance Rate Map. (FIRM',) 
'Th~ following i.< a cumulative list of 

withdrawals pursuant to this Pllrt: 

40FR17015 
41 FR1478 
42 FR 49811 
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 Dev..lopment 
Aet of 1968); effective Jan. 28. 1969 (33 
FR 17804, Nov. 28,1968), as am.nded, 42 
U.S.C. 4001-4128; Executive Order 1~127, 
44 FR 19367; and ri.legation or authOrity to 
Fedetal Insurance Administrator, 44 FR 
20963) 

[44 FR 52836, Sept. 11, 1979] 
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§66.1 

Not~.-Ft)r the list of cummun.ities i!l.iued 
under thUi lIt!'ction, and not carritffi. in th~ 
CFR, 5t!f! the List of C~R Sections Afiected 
;\;Jpt'aring jn the Findinfl Ailb st!'ction of this 
volum~. . 

§65.7 Li.rt of communitlet wIth minimal 
hazard ""'u. 

[43 FR 24022, June 2. 1978. RedesiRnated 
at 44 FR 31177. May 31.1979] 

Note.-Fol' the list of communities iuued 
under this section and not. canied in the 
CFR see the List of CFR Sections Affected 
appearing in the Finding Aid. section of this 
volume. 

§ 65.8 Liat of communitiea wiUo no apecial 
flood hazard &real. 

[43 FR 36241, Aug. 16. 1978. Redesignated 
at 44 FR 31177, May 31, 19791 

Note.-For the list of communitie. isaued 
under this section and not carried in the 
CPR see the List of CFR Sections ACfected 
appearing in the Finding Aida uction of thia 
volume. 

§ 65.9 Liat of communities with m1nimaI 
flood hazard ar ..... 

[44 FR 5079. Jan. 25, 1979. Rede.ignated 
at 44 FR 31177. May 31, 1979 J 

Note.-For the list of communities isaued 
under this ""ction and not carried In the 
CFR ..... the List of CFR Section. Affected 
appearinll in the Finding Aid. section of this 
volume. 

Sec. 

PART 6S-CONSULTATION WITH 
LOCAL OFFICIALS 

66.1 Purpose of part. 
66.2 Definitions. 
66.3 Establishment of community <:»e file 

and flood elention .tudy dockeL . 
66.4 Appointment of conaultation coordi· 

nation officer. 
66.5 Responsibilities of ceo. 
66.6 Duties of ceo. 

Authority; Sec. 205(a). 87 Stat. 983 (42 
U.S.C. 4128); Reorganization Plan No.3 of 
1978 (43 FR 41943) and Executive Order 
12127. dated March 31, 1979 (44 FR 
19367 1 and delegation of authority to Fed· 
eral Insurance Administrator (44 FR 
20963). 

Source: 41 FR 46988, Oct. 26, 1976, 
unless otherwiae noted. Redesignated at 44 
FR 31177. May 31,1979. 

§66.1 Purpose of part. 

(al The purpose of this Part is to c,:,mply 
with oection 206 of the Flood D,saster 
Protection Act of 1973 (42 U.S.C. 4107) by 
establishing procedures for flood elevation 
detenninatioN of Zon~. Al-99 and V1·30 
within the community 10 that adpquate 
conlUttation with the community oCiicials 
.hall be assured. 



§66.2 

(b) Th~ ·r>rocedur .. in this Port shall 
apply when ba.w flood devfttions are to be 
determaned or modified. 

(c) The Adrninisuutor or his deleg3te 
sh311: . 

(1) Specifically reque.t that th@ com' 
munity submit pt!rtin~nt data concernin~ 
nond hazards. noodina .. xperience. plaru to 
no/uil! pulenLitll hazards., clltimate of hi.:ttori· 
cal and pl'o3pective economic impact on the 
community. and such other appropriate data 
(particul .. ly if such data will necellSi tate a 
modification oC a ba.e flood elevation). 

(2) Notify local officia!. of the progress 
ot surveys, studies,. inveltigations, and of 
prospective find inKs. along with data and 
methods employed in reachinll such con· 
clusions; and 

(3) EncouraJle local dissemination of sur
veys. studies, and investigations so th:at 
interested persons will h.ve an opportunity 
to bring relevant data to the attention of the 
community and to the Administrator. 

§ 66.2 Dellllitions. 

Til. definitions set forth in Part 59 of this 
subchapter are applic:able to this Part. 

§66.3 Eatablishment of community case 
file and Hood elevation study docket. 

(a) A file shall be established for each 
community at the time initial consideration 
is given to studyinll that community in order 
to establisb wbether or not it contains 
nood'prone areu. ThereaCter. tbe file shall 
include copies oC all correspondence with 
officia!. in that community. As the com
munity is tentatively' identified. provided 
with base flood eleva tiona. or suspended and 
reinstated, documentation of such actions 
by the Adminiatrator shall be placed in the 
community file. Even if a map is administra· 
tiveir rescinded or withdrawn after notice 
under Part 65 oC this subchapter or the 
community successfully rebuts its flood· 
prone designation. the me will be main
tained indefinitely. 

(b) A portion of the community file shall 
be designated a flood elevation study con
.ultation 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 Adminiatrator and 
the community concerning the study, r~ 
ports of any meetinil' among the Federal 
Insurance Administration repres~:1tatjves, 
property owner.t or the community, the 
state coordinating agency. study contractors 
or other interested persons, (2) relevant 
publications. (3) a copy of the completed 
flood elevation study. and (4) a copy of the 
Administrator's final determina.tion. 

(c) A flood elevation detennination 
docket shall be established and maintained 
in accordance with Part 67 of this 3ubchap
ter. 

§66.4 Appointment of consultation coordi· 
nation officer. 

The Administrator shall appoint an em· 
ploy"" of the Federal Emergency ~!anage
mt:!nt A~~ncy. or other designated Federal 
emploYe1!, as the Consult.ltion Coordination 

Title 44-Eme"l"ncy Man.~em.nt ~nd Assistance 

Officer (CCO) for each community when a 
contract i3 awardllKi fo(, a Flood Elevation 
Study, and, in W'ritin~, :thall ild·,istt the 
communi.ty and the appropriate sLat.e COOt· 

cinalinq aiency at oft'icial for the state in 
which the community i. loc.ted of the 
de.ignation of the CCO. 

§6;;.5 neopon.ibllitie. of CCO. 

(a) The CCO .hlll be responsible Cor 
3rrilngin!iC coruult.:1tion ernon" appropriat.e 
official.i of a community in Whl~h any 
propo .... ci Flood In.urance Study is under
token. the state coordinatmg a~ency, abd the 
ofl(:mizat.ion under contract or the auspices 
of the Federal lruurance Administration 
undertaking the study. 

(b) 'rhe CCO shall encouf3ge local dis
semin:&tion or surveys, studies, and investiga .. 
tiorlS so that interested parties wHi have an 
opportunity to hring relevant data to tna 
attention of the community and to the 
Admini.itratot. 

(c) The CCO shall be responsible for 
encoura;linJl' the submission of community 
inCorr.1ation concerning the study by pro
viding sample press releases or other ma~ 
riab to accomplish such purpose. 

§ 66.6 Duti.,. of CCO. 

(a) The primary duty of a CCO is to 
provide consultation with appropriate octi· 
cia!..of the commupity so that they may be 
fully informed of (1) the responsibilities 
placed on them by the Program. (2) the 
administrative proced ure. followed by the 
Federal Insurance Administration. (3) the 
community's role in developing the FUI..M. 
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 L'uurance 
Study. the CCO for the community in which 
the.stuciy is to be conducted. together with a 
representative of the organization under .. 
taking the study. shall meet with officials of 
the community. The state coordinating 
agency shall be notified of this meeting and 
may attend it. At this meeting. the ceo 
shall inform the local officials of (1) the date 
when the study will commence, (2) the 
nature and purpose of lhe study, (3) the 
are .. involved. (4) the mannP.r 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) Aiter a Flood Insurance Study haa 
commenced in any community. the ceo for 
that community shall setve as a li.:1ison 
among the local ofiiciais. the state coordi· 
nating agency t .:1nd the organization under .. 
takin2 the study in order to keep all inter
ested ;>arties informed .. to the progress of 
the study. 

PART 67-APPEALS FROM PRO· 
POSED FLOOD ELEV A'rION DETER· 

MINATIONS 

Seo. 
67.1 PUfllose of Part. 
67.2 Daiinitions. 
67.3 Establishment and maintenance of a 
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See. 

67.4 

67.5 
67.6 
67.7 
67.8 
67.9 

67.10 

67.11 
67.12 

rtood clevation de~rmlnation docket 
(FEDD). 
Propo~ flood elevation determina 
tion. 
Riqht of appeal. 
aui. of appeal. 
Collection of app.,.l oata. 
Appeal procedure. 
Final determination in the abwnce of 
~n appeal by the community. 
Rates during pendency of final deter· 
mination. 
Notic~ of final determination. 
Appeal to District Court. 

Authority: Sec. 1304(.).82 Stat. 574 (42 
U.S.C. 4012): ReorJanization Plan No.3 of 
1978 (43 FR 419.3) and Executive Order 
12127, dated March 31. 1979 (44 FR 
19367) and delegation of authority to Fed· 
eral Insurance Adminisuator (44 FR 
20963). 

Source: 41 FR 46989. Oct. 26, 1976. 
unless otherwise noted. Redesignated at 44 
FR 31177, May 31.1979. 

§ 67.1 Purpoae of Part. 

The purpose of this Part is to establish 
procedures implementing the provi3ions or 
section 110 of Flood Disa.ster Protection 
Act of 1973. 

§ 67.2 Delinition .. 

The definitions set Corth in Part 59 of this 
subchapter are applicable to this Part. 

§ 67.3 Establishment and maintenanc~ of a 
flood elevation determination docket 
(FEDD). 

The Administrator shall establish a 
docket of aU mattera pertaining to flood 
elevation determinations. The docket files 
shaU contain the following information: 

(a) The name of the community subject 
to the flood elevation detennination; 

(b) A copy of the notice of the proposed 
flood elevation detennination 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 
nood elevMtion determination publi.hed in 
the Federal Register; 

(e) Copi .. of all appeals by ;>rivat~ ppr· 
sons received by the Administrator from the 
CEO: 

(f) Copies of all comments received hy 
the Administr~tor on the notice oC tt.e 
proposed Hood elevation detennination pub· 
lished in th~ F.deral Register. 

(g) A copy of the community', appeal or 
a copy of its decision not to appeal the 
proposed flood elevation determination; 

(h) A copy of the !lood insurance study 
for the community; 

(;) A copy of the FIR."" for the com
munity; 

(j) Copies of all m.terials maintained in 
the flood elevation study consultation 
docket; 3nd 
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(:t) A copy of th~ n:\~l det~nnination 
wi!h ~upporti:'lg documents. 

§ 67.4 f'ropo..,d flood e:evation determi· 
nation. 

The Admin;'trDtor shall propo.p. flood 
l'levation det~r.nina.tjon.s in th~ roJlowing 
rnanner: 

(D) Public.tion of the propo ... d floud 
elevation d~termination for comment in the 
Federal R~gister; 

(b) Notification by certifi~ mail, return 
receipt requested, of the propo..,d flood 
elevation di!t~rmination to the C::::O; and 

(e) Public.tion of the propo ... d flood 
elevation determination in a prominent local 
new.paper at lust twice during the ten day 
period immediately following the notifica' 
tion of the CEO. 

§67.5 Right of appeal. 

(a) Any owner or Ie .... of real property, 
within a community where a propoaed flood 
eif!vation detennination has been made pur· 
suant to section 1363 of the National Flood 
Insurance Act of 1968, aa amended, who 
beHeves his property rights to be adversely 
aCfected by the Administrator's proposed 
determination, may lile a written appeal of 
such determination with the CEO, or such 
agency as he shall publicly designate, within 
ninety days oC the second newspaper publi· 
cation of the Administrator's proposed de
tennination. 

§67.6 Basis olappeat' 

The sole basis oC an app.al under thi! 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 appeal data. 

(.) Appeals by private peno... to the 
CEO shall be submitted within ninety (90) 
days following the second ne",.paper publi· 
cation of the Administrator's proposed flood 
elevation detennination to the CEO or to 
such agency ... he may publicly designate 
and sh311 set forth scientific or technical data 
that tend to negate or contradict the Admin· 
istrator's findings. 

(b) Copie. of all individual appeals reo 
ceived by the CEO shall be forwarded, as 
soon as they n.re It!ceived, to the Administra
tor Cor information and placement in the 
Flood Eievation Detemtination Doel-tet. 

(c) The CEO shall review and consolidate 
all appeals by private perso".. and issue a 
written opinion stating whethll!r the evidence 
presented is sufficient to jU3tify an appeal on 
behalf of such penon. by the community in 
its own name. 

(d) The decision issued by the CEO on 
the basis of hi. review, on whether an appeal 
by the community in its own name shall be 
made, .hall b. filed with the Administrator 
not later than ninety days after the date of 
the second newspaper publication of the 
Admini.:.itrator's propo!ted flood elevation 
determination and shall be placed in the 
FEDD. 

§S7.8 Appea: i>ro.:edur~. 

(a) U a ("ommunity i\pp~al5 Lh~ propoli~rl 
flood plevation determinatiun, the Adminis
trat.n shall r~\'iew nnd tak~ fully int.o ac· 
count any tec:hnictll or scientific dat.a ~ub· 
mit:~d by tho community that tend to 
neiJJlLe or contradict tho! iniormation upon 
which his/her propoied dt!'termination is 
b .... d. 

(b) Th .. Admini;trator shall resolve such 
appeal ~y consultation with orrici:tJs oC the 
local ~oyemrn~nt. or by adm,nistrative heM
ingi under the procedures set forth in Part 
68 of thii subchapter or by submission of 
the connjcting uaLa to 3ll indepl!ntlent scien
tific body or appropriate Federal agency for 
advice. 

(c) Th~ final det.rmination by the Ad· 
ministrator where an npp •• 1 is med shall be 
made within a reasonable tL"11e. 

(d) Nothing in this &ection ahall be con· 
lidered to compromise an appellant's rights 
granted under § 67.12. 

(e) The Administrator shall make avail· 
able Cor public inspection the r.ports and 
other information uoed in making the final 
determination. This material sholl be admis· 
sible in a court of law in the event the 
community seeks judicial review in accord
ance with §67.12. 

§ 67.9 Final determination in the absence of 
an appeal by the community. 

(a) U 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 CEO. 

(b) The final determination shall be 
made pursuant to the procedures in § 67 .8 
and, modifications shall be made of his 
propoaed determination as may be appro· 
priate, taking into account the written opin
ion, ir any, issued by the community in not 
supportiD, luch appeals. 

§67.10 Rates during pendency of final de· 
t~nnination. 

(a) Until sucb time as a final determina· 
tion is made and proper notice is given .. no 
p4!TSl)n within a participating community 
shall b~ denied the right to l>urch .. e flood 
insurance at the subsidized rate. 

(b) After the final determin.tion and 
upon the efC~ctive date .of a FIRM, risk 
premium rates will be charged for new 
construction and subibntial improvempnts. 
The effedive date of a FIRM shall begin no 
later than six months after the final flood 
elevation determination. 

§ 67.11 Notice of final determination. 

Th. Administrator', notice of the final 
flood eleVAtion determination for a com
munity shall be in written form and pub· 
lished ih the Federal Register, and copies 
shall be sent to the CEO, all individual 
appellants and the State Coordinating 
Agency. 

29 

§68.3 

§67 .1:! Ap~.1 to Distrid Court. 

(a) An appellant aglrip.v.d by the final 
dp.t~nnination of the Auministr:ltor may 
Olppt~al ~uch dete-rmination only to the 
U:-titpd States DiJtrict: Court ror the Di3trict 
within which the community is locatp.d 
within Slxty daYd after rece;pt oC nutice_ ( .. f 
determination. 

(b) During the pend .. ncy of any such 
litigation. all final det~rminations or the 
Director shall be err.ctiv~ for the purposes 
of this title unless stayeJ by the cuurt for 
good cause shown. 

(c) The scope oC review oC lhe appellate 
court shall be in accordance with the provi
sions of 5 U.S.C. 706, as modified by 42 
U.S.C.4104(b). 

Sec. 
68.1 
63.2 
6B.3 
68.4 
68.5 
68.6 
68.7 
68.8 
68.9 
68.10 
68.11 

PART 68-ADML .... ISTRATIVE 
HEARING PROCEDURES 

Purpose of Part. 
Definitions. 
Right to administrative hearings. 
Judge. 
Esbbll>hment of docket. 
Time and place of hearing. 
Conduct oC hearing .. 
Scope of review. 
Admissible evidence. 
Burden of proof. 
Right of judge to obtain scientific or 
technical ad vice. 

68.12 Determination. 
68.13 Relief. 

Authority: Sec. 1304(a), 82 Stat. 574 (42 
U.S.C. 4012); Reorgani~ation Plan No.3 oC 
1978 (43 FR 41943) and Executive Order 
12127, dated March 31, 1979 (44 FR 
19367) and delegation oC authority to Fed· 
eral Insurance Administrator (44 FR 
20963). 

Source: 41 FR 46990, Oct. 26, 1976, 
unle .. otherwise noted. Redesignated at 44 
FR 31177, May 31, 1979. 

§68.1 Purpose of Part. 

The purpose of this Part is to establish 
proced ur.s for appeals of the Administra· 
tor's base flood elevation detennination l 

whether proposed pursuant to section 
1363(e) of the Act (42 U.S.C. 4104) or 
modified because of changed "onditions or 
the availability of additional newly acquired 
scientific or technical information. 

§ 68.2 Definitiona. 

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 Administzator's flood elevation det .... 
mination established pursuant to § 67.8 of 
this subchapter, or otherwise, and the Ad· 
min;'trator has determined that such appeal 
cannot be r~solved by consultation with 
officials of the community. or by submission 
of t..'le conflicting data to an indept'ndent 
scientiCic body or appropria te Federal 
agency for advice. 
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§68.-1 Jud;(~ .. 

Each h"arin~ shall be conuuct...! by 
an Ac.iminLitrative La'", Judge (hereinafter 
"Judg~") certified by the Civil S.rvice Cum
mi ... ion or by a Hearin~ Omcer (hereinaiter 
"Judge") d .. ignated by the Director. 

§ 68.5 Eatabliahment of docket. 

The General Counsel shall establi.h a 
docket for appeala referred to him by the 
Arlmina.trntor (or administrative hearin"" 
This docket shall include, for each appeal, 
copies at all materials contained in the 
FEDD file on the matter, copies of all 
correspondenee in connection witb the 3p~ 
peal, all motions, orders, stat.em~nts, and 
other legal documenta, a transcript of the 
hearing, and the judge's final detennination. 

§ 68.6 Time and place or hearlDi_ 

(a) The time and place or each hearing 
shall be designated by the jud~e for that 
hearing. He shall promptly advi .. the Ad
miniAtrator and the General Counsel of such 
designation. 

(b) The judge'. notice or the time and 
place of hearing .hall be sent by the Flood 
Insurance Docket Clerk by registered or 
certified mail, return receipt reque.ted, to all 
appellants. Such notice shall include a state
ment indicating the nature or the proceed
ings and th~i. purpose and all appeUants' 
entitlement to counae!. Notice or the hearing 
must be sent no Ie .. thsn 30 days before the 
date of hearing unle .. such period is waived 
by all appellants. -. . 

j58.7 Conduct ofhearin~S: 
(a) The judge shall be responsible for the 

fair and expeditious conduct or proceedings. 
(b) 'The Administrator shall be repr ... 

sen ted by the General Counselor hi. desig
nee. 

(c) One administrative hearing shall be 
made for anyone community unle .. the 
judge for good cause shown grants a separate 
appeal or appeals. 

(d) The CEO or his designee shall repre
sent aU appellants from that community; 
provided that any appellant may petition the 
judge to allow such appeUant to make an 
appearance on hi. own behalf. Such a 
petition shall be granted only upon a show
ing of good cause. 

(e) The Administrator shall assure that a 
transcribed verbatim record is made of the 
proceeding which shall be available for in
spection by any app .. llant. An app.Uant may 
order copies of the transcribed verbatim 
record directly from the reporter and shall 
be responsible tor payments. 

§68.8 Scope oCreview_ 

Rene' .. at administrative hearings shalt 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 Admi .. ible evidence_ 

(a) Legal rolles of evidence .hall not be in 
freet at administrativ4!> heatings. However, 

Tille 44-"m~rgency MandgemMt and A .. i,tan .. 

on!y I.!'videnCa!' rp.levant. to i5.3ues within the 
scope of review under § 611.3 shall be admis
sible. 

(b) The comm'lnity's FEDD lile shall b. 
admi!.sibl ... 

(e) Documentary and testimonial evi· 
dence shall be "dmi •.• ibl~. 

(d) Admissibility of non-e~""rt testi
mony shall bp. within the diacretion of the 
iud~e. 

(e) The communi tv's statement of rea
sons for :lppfloaling .:ihali be admissible. 

(f) All testimony shall be under oath_ 

§ 68.10 Burden of proof. 

Th~ burden shan be on appellants to 
prove that the nood elevation o.etermination 
is not scientifically or technically correct. 

§ 68 _11 Right of iud~e to obtain scientific 
or technical advice. 

The judge may sub:nit conflicting techni
calor scill!ntific data to an independent 
scientiiic body or appropriate Federal 
agency for advice_ 

§68.12 Determination_ 

'The judge shall make a written determiaa
tion on the evidence pre ... nted at the hearing 
within 30 days after the conclusion of tlle 
hearing_ 

§68_13 Relief. 

The sale relief which shall be granted 
under this Part is a modification of the 
Administrator's proposed determination by 
the jud~e in accordance with hi. determina
tion. under §68.12, This modification shall 
be binding on the Administrator. 

PART 69-[RESERVED i 
PART7o-PROCEDURE FOR MAP 

CORRECTION 

Sec. 
70.1 
70.2 
70_3 
70.4 
70.5 
70.6 

7r1:7 
70.8 

Mapping Deficiencie. Unrelated to 
Community-Wide Elevation 

Determinations 

Purpo..., of Part. 
Dennitions. 
Right to submit technical information. 
R~view by the Admini.ll:rator. 
Letter of r.lap A.-nendment. 
Distribution of Letter of Map Amend
ment. 
Notic~ of Letter of Map Amendment. 
Premium refund after Letter of Map 
Amendment. 

Authority: Sec. 1304(a), 82 Stat. 574 (42 
U.S.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. R~d.signated at 44 
FR 31177, May 31, 1979. 
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~b.ppin~ D~fici~nci .. s unrelated to 
Community~Wit1e Eloavation 

Dett=!'rminatlons 

§70.1 Purpose Of l'3rt_ 

The purpose of th~ Part i. to provide an 
administrative procedure whereby the ~'ed
t,·ral Iniurancl!' Adminu..trator (.\dmini.'itra
tor) will review the &oeienti.Cic or technical 
submission. of an owner or les.»ee of prop-
erty who believes his property has been 
inadvertently included in de.iw:r.ated At AO. 
A1-99, VO and V1-30 Zones, as a result of 
the transposition of the curvilinear line to 
either street or to other readily identifiable 
features_ The necessity for this part i. due in 
part to the technical di fficulty of accurately 
delineatinl the curvilinear line on p.ith er a 
FHBM or FIRM. Where there has been a 
final b.ue flood elevation detennination, any 
alteratIon of the topography shall not be 
subject to this procedure_ Appesla of such 
determinatiolU :ue subject to th4!' provisions 
of Part 67 of this subchapter_ 

§70.2 Definitiona. 

The definitiON set forth in Part 59 of this 
subchapter are applicable to this Part. 

§70.3 Riiiht to submit technical informa
tion_ 

(al Any owner or lessee of property 
(applicant) who believe. his property has 
been inadvertently included in a designated 
A, AO, AI-99, VO and VI-30 Zones on a 
FHBM or a FIRM, may submit scientific or 
technical information to the Administrator 
for hb/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 th" recorded plat· 
map bearing the .. al oC 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 
equivaJent identification where annubtlon 
of the deed or plat book is not thot practice. 

(2) A topographical map showing (i) 
1I1'0und elevation contours, (ii) the total area 
of the property in question, (iii) the location 
of the structure or structures located on the 
prop~rty in question, (iv) the elev.tion of 
the lowest floor (including bas~ment) .. f th@ 
structure or structures and (v) .:ut indic:ltion 
or thl! curvilinear line which represents the 
area subject to inundation by a b""e flood. 
The curvilinear line should be based upon 
infonnation provided by any appropriate 
authoritative source. such as a Federal 
Agency, the appropriate state agency (e.g. 
Department of Water Resources), a County 
Water Control District, " County or City 
En~ineerl a Federal Insurance Administra
tion Flood Insur:tnce Study. or a detemlina
tion by a Regi.tered Professional Engineer; 

(3) A copy of the FHBM or FIRM 
indicating the location of the property in 
question; 

(4) A certification by a Registered Pro
fessional Engineer or Licensed Land Sur. 
veyor of the typ~ of structure and that the 
lowest floor (including basement) of tbe 
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~tn:eturp is abo'll' the balt:! flood IfLtyp1. \Vhere 
th~reo hdS ht! .... n a finai Oood elevation d~t@r· 
nination, and fill h3..4 altered th~ topog
r~phy ... uch c'!rtificatiun should include thl!' 
d.,t" thllL Lnt' fill Wlti pl,)c~d nn the property_ 

§70.4 Review hy the Admininr:lter. 

The Adminiitrator. after reviewin( the 
£cienlific or tecnruc31 information submitted 
under the provi.iolU or §70.3, shall notiCy 
the applicant in WTiting of his/her determina
tiun within ;;0 days f .. nm tht!' elate of r'!ceipt 
or the applicant's scientiCic or technic.l 
information that: 

(a) The property i. within a de.i!(!Uted 
A, AO, Al·99, VO or Vl·30 Zone, and shaH 
set forth the b~is of such de~rmin3tion; or 

(b) The property should not be included 
within a designated A, AO, Al-99. VO, or 
Vl·30 Zone and that the FHBM or FL'i:'.i 
will !>. modified accordingly; or 

(c) An additional 60 days is requ~ to 
make a determination. 

§70.5 Letter of Map Amendment. 

Upon detennining Crom available scien· 
tific or technical inionnation that a FHBM 
or a FIRM requires modification und~r the 
provisions of § 7 0.4(b), the .'l.dministrator 
shall b.ue a Letter oC Map Amendment 
which shall state: 

(a) The name of the Community to 
which the map to be amended was issued; 

(b) The number oi the m.p; 
(c) The identification of the property to 

be excluded Crom a designated A, AO, 
A1·99, VO or Vl·30 ZQne. 

§ 70.6 Di.rtribution 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 
Admini:itrator. 

(b) A copy oC the Letter of Map Amend· 
ment shall be sent to the local map r .. posi
tery with instructiot13 that it be attached to 
the map which the Letter oC Map Amend
ment ia :lmending. 

(c) A copy oC the Letter oC Map Amend· 
ment sh.ll be sent te the map r.politery in 
the state with instructions that it be at· 
tached to the map which it is :unending. 

(d) A copy or the Letter oC Map Amend· 
ment wilt be sent to any com!nunity or 
governmental unit that requests such Letter 
of Map Amendment. 

(e) A copy of the Letter on.tap Amend· 
ment shall be sent to the National Flood 
Insurers Association. 

(C) A copy oC the Lett.r oC ~1ap Amend· 
ment will be maintained by the Federal 
Insurance Administration in its community 
case file. 

§70.7 Notice of Letter of Map Amend· 
ment. 

(.) Th. Administrator shall publish a 
notice in the Fedoral Reg;.ter that the FIRM 
for a p:lrticul:ar community has been 
3mended by letter determination pursuant 
:0 this P.rt. 

(b) The Admini.trator shall not publish a 
notict!' in the Federal Register that the 

FHBM (or :t particul:.u communlty h:.t.:i befm 
ilm~nded by letter ol.!t-ermination pursuant 
to this Part. The ~tter (Jr Map Am'!no.ment 
providf'd und.r .~ §70.'i "nd 70.6 ,prVf" to 
inform lh~ parti~' affected. 

(National Flood Iru;uranco Act or 1968 
(TiUe XIII oC Hou.in~ and Urba.1 Develop· 
m~nt Act 0' 1963), effective January 25, 
1969 (33 FR 17304, November 28, D6S), 
as amended; 42 U.S.C. -1001·4123; and 
Secretary', rl.le~3tiol1 of authority to Fed· 
er.!.1 Insurance Aumin:strator S~ FR 2680, 
February Tl, 1969, as amenued (39 FR 
2787, January 24,1974» 
{42 FR 56953, Oct. 31, 1977. Redesignated 
at 44 FR 31177, r,lay 31, 19791 

§70.a Premium refund after Letter of Map 
Amendment. 

A Standard Flood Insurance Policyholder 
whose prope(ty has. become the 8ubjt!ct of a 
Letter of M.3p Amendment under this Part 
may cancel the policy within the cu,",nt 
policy year and receive a premium refund 
UDder the conditions set Corth in §62.5 oC 
this subchapter. 

PARTS 7l'74-[RESERVED) 

PART 75-EXEMPTION OF STATE· 
OWNED ?ROJ'ERTIES UNDZR 

SELF·INSURANCZ PLAN 

Subpart A-General 

Sec. 
75.1 Purpoie or Part. 
75.2 Definition •. 
75.3 Burden oC proof. 

Subpart B-Standards for Exemption 

75.10 Applicability. 
75.11 Standards. 
75.12 Application by a State Cor exemp

tion. 
75.13 Review by the Admini.trator. 
75.14 States exempt under this Part. 

Authority: Sec. 7(d), 79 Stat. 670 7(d); 
42 U.S.C. 3535(d); and 42 U.S.C. 4128; 
Reorganization Plan No.3 of 1978 (43 FR 
41943) and Executive Order 12127, dated 
March 31, 1979 (44 FR 19367) .nd delelll" 
tion or authorlty to Federal Insurance Ad
ministrater (44 FR 20963). 

Source: 41 FR 46991, Oct. 26 1976, 
unless oth"rwise noted. Redesignated at 44 
FR 31177, May 31, 1979. 

Subpart A-General 

§75.1 Purpo ... of Part. 

The purpose oC this Part is to Htablish 
standards with respect to the Administra· 
ter', determinations that a State's plan oC 
self~insurance is adequate and satisfactory 
for the purpose .• oC exempting such State, 
under the provisions of section 102(c) oC the 
Act, Crom the requirement of purch .... inR 
flood in:mrance coyprage for Stilte--owned 
structures and their contents in area..' identi~ 
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fied hy tho Admin;., ... lor as A.. AO. M. V, 
VOl and E Zones. in which the Mlt! of 
i:1;:iUr3nCt! has he~n made av:)i~ablt", ;,.ru.l to 
~ .. ,tabii£n th~ procedur"'l by which a State 
may reque14t t!:xempLion "ndoer section 
102(c). 

§ 75.2 Definitions. 

Th. definitions •• t forth in Part 59 or this 
subchapter are applicable to this Pw_ 

§75.3 llurden of prooC_ 

In :my application made by a State to the 
Administrator for eertit1eation of its self
insurance plan, the burden of proof shall rest 
upon the State making application to estab
lish that its policy or seli·ilUurance is ad .. 
q uate and eq uals or exceeds the standards 
provided in this Part. 

Subpart B-StandaId, for Exemption 

§75.10 Applicability. 

A State shall be exempt from the require
ment to purcha.ae flood imuran"" in ",spect 
te State-own~ structure. and, where appli· 
cable, their contents located or te be located 
in areas identified by the Administrater as 
A, AO, M, V, VO and E Zones, and in which 
the sale of flood insurance hlOS b~n made 
available under the National Flood [ruuran"" 
Act of 1968, as amended, provided that the 
State has established. plan oC ...,If·ir.;;t.:rance 
determined by the Administrater to equal or 
exceed the standard. let forth in this lub· 
part. 

§73.1l Standards. 

(.) In order to be exempt under this 
Part, the State's .. If insuranc. plan shall, as a 
minimum: 

(1) Constitute a fonnal policy or plan of 
selC.jnsul3nce created by ,tatute or regula· 
tion authorized punuant to statute. 

(2) Specify that the hazards covered by 
the selC·i".surance plan er,>re .. ly include the 
flood and flood·related hazards which are 
coftred under the Standard Flood lnsuran"" 
Policy. 

(3) Provid. coverage te state-owned 
structures Rnd their contents equal to that 
which would otherwise be anilable under a 
Standard Flood In.urance Policy. 

(4) Co"""t oC a .. If-insurance Cund and! 
or a commercial policy oC insunnee or 
ftinsurance for which provision is made in 
statute or regulation and which is Cunded by 
periodic premiums or ebargel allocated ror 
state-owned structures and their contents in 
areas identiCied by the Admin;.trater as A, 
AO, M, V, VO, and E Zone .. The person or 
persona responsible for such self-insurance 
fund .hall r~port on its sbtus to the chieC 
executive authority of th~ State, or to the 
legislature, or both, not Ie .. Crequently than 
annualiy. The 10 .. experience shall b. shown 
for each c.llendar or tlsca1 yeu from incep
tion to current date bued upon loss and 1030 

adjwtment expense incuned. during each 
separate calendar or fISCal y~ar compart~d to 
the prer::lium. or charges Cor each of the 
respective calendar or tt3C3J years. Such 
inc-4red losses shall be repurti!d in al!tgregate 
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by C3.u.::Je o( ioy undlltr a tOY c'mliruc system 
!1tl~qu.tt.~t u a minimum" to iJttntiiy :md 
i~ol:lu 10M caus~ by flood, mudslide (i.~ .• 
mudilow) or fiood·reuLOd ero.ion. Th .. 
Admini.tntor mMY, subject to the :.quire
menta oC p~r~~aph (ali5) of this • ...:tinn, 
a.:cept and approv@ in lieu oC, and a3 the 
rt~.uonable equivalent of the .Mtu·in:;.urance 
fund, 3l\ enforceable commitment of funds 
hy the State, the enforceability of which 
shan be certified to by the State', Attorney 
G~nll!ral.. or other principal ti!~s1 offic'!f. Such 
fu nds, ar enforceable commitment of funds 
in amounts not less th.n the limits of 
COV~rRqe which would be .p',llic:able under 
Standard Flood Uuurance Policie., shall ba 
,,,,ed by the State for the rep3ir Or r .. tor.
tion of State-owned structures and their 
contents damaged 3S. _ult of flooo·"iated 
lo~ occurrin~ in are.u ~dmtifii!tl by thIS 
Administrator aa A. AO, M, V, VO, and E 
ZoneL 

(5) Provide for th .. maintainin!/ and up
dating by a designated State official or 
akency not ieso frequently tltan annually or 
an inventory of all StatHlwned structures 
an:d their contents witniD A, AU, My V, VO, 
and E Zones. The invenlary .hall: (i) Include 
the location of indiYiduiil »tructur •• ; (ii) 
include 3n estimate ot the current l'eplac~ 
ment costa of such structures and th~ir 
cqntenta, or or their cutrent .economic value; 
and (iii) include III e.~mate of. the antici
pated annual lou due to flood <famage •. 

(S) Provide the flood lou experience fot 
St3te~wned .tructUntS and their contents 
based upon incurred losse. for a period of 
not less than the 5 years immediately pre
ceding application for exemption, and eel'" 
tifv tnat such historical ini'ormation shall be 
maintained and updated. 

(7) Include, pursuant to §60.12 of thi~ 
SUbchapter, a certif:o<! copy of the flood 
plain management regwatio,," setting Corth 

Reprinted by the 
Federal Emergency 
Management Agency 

stand:uds ror ~late-own~ ~ropert.I~!l ',viUlIn 
A, AD, M, V. YO, .lnd E Z~ne~ 

(b) The Admini.;ltlltur ~haU determinl!
the adequacy or the insuranc~ proruiotU 
whp.th~r thll?Y be ba~c.l on a'Vai.i.abllif fU!1i.!.J, ~n 
en(orcedble commitment of fundJ., com· 
mercial inlUtanCe, Ot some combination 
thep!of. but ha.:. discretion to waive specific 
requirements under this P.lrt_ 

§75.12 Application by a Stat .. for e"emp
tion. 

AppUcation Cor exemption made pW'Su
ant to this Part shall be. made by the 
Governor or other duly authorized o1Cicial 
oC the Statt> accompanied by &uHici .. nt 
supportiniC documentation which certifips 
th.t the plan of ... If·inourance upon which 
the l.tl.o1ication for exemption i.l baud meeu 
or ~<c..,.<1; the standard. set Corth in §75.11. 

§75.13 R~view by the Auminiatraloc. 

, 

(3) The Adminiotrator may return the 
application fot' ~xemption upon finding it 
incomplete or upon findin~ that adcitional 
information is required in order to make a 
determ::tation as to the adequacy of the 
sell·iBil.lran~ plan. 

(b) Upon d.termining that the Sute's 
plan of .3el(·insul"'Ance is inadequate, the 
Administrator shall in writing reject the 
application for exemption and shall state in 
what re.pects the plan rau.. to comply with 
the standards set forth in §75.1J of this 
subpart. 

(c) Upon determining that ~he State's 
pl.ln or selr·insuranc~ e<iua1s ot' exceeds th~ 
standard. set Corth in g 75.11 of this sub
part, the Administrator shall certify that the 
State is exempt from the req ui~ment for 
the purchase of flood insull!\ce for State
owned structures and their contents located 
or \0 be located in are .. identified by the 
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A:ll:lini.:itr3~r ~~ At AO, M, V. Va, ana E 
Zunti?.zL Such e:(.em~Liun. how~v~rl il. in :a~1 
caS+tl prov1!4iotl.t.l. 'l1u~ A~."ini.:iualot !thail 
revil:!w the plan for con~inu@d r:omplianc~ 
wit.h tnt! critp.cia :let furth in th~ Part. a.nd 
may request updated uocumentation for the 
?Urpoie of such review. lC the pl...n i. round 
to be inad~quate and iJ not corr~cti!d within 
ninety days from the 6t2 that such in3de
quacies were identitled, the Administrator 
may revoke his certification. 

(d) Docume:\tation which cannot !"e3Sona 

ably he provided at tho time of application 
Cor exemption lhal1 be submitted withi:t six 
month. of the application date. Th~ Admin
istrator may revoke his certiikation for a 
State's failure to submit adequote docu· 
mentation after the oi" month period. 

§ 75 .14 Stat .. exempt under thi.l P,..-t. 

The following State. have submitted "p
plic~:i()ru and adeq:.late ,ui>pot~in~ doc,,' 
mentation :lOd ha·/e be~n determintd by the 
Administrator tu be exem~t from the re
quirement oC flood insurance on State
owned structures and th~ir contt'tlts b~cause 
they have in effect adequate S tate pl~ns or 
self~insurance: Maine, Georgi~ Oregon, and 
Flnrida. 

(National Flood Insurance Act of 19S8 
(Titl~ XlII of the Hou.ing lIld Ur;,an De
velopment Act of taSS), efrective January 
28, 1!l69 (33 FR 17804, Nov~mber 28, 
1968), as ~m .. nded (42 U.S.C. 4001·4129); 
and Sp.cr~t:Lry's del~ation of authority to 
Fed~ri.d Insurance Admin!. .. "trator, 34 FR 
2680, F"bru~ry 27, 1969, :>s amonded (39 
FR 2787, January 24, 1974)) 

[43 FR 7141, Feb. 17. 1978. Redesi~nat.d 
at 44 FR 31177, May 31,1973) 
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availability should also be taken into consideration. Modeling objectives should be 

formulated to answer two fundamental 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 



Task 2.1.B.(1) 

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 1OO-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 hydro graph 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 
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Task 2.I.B.(I) 

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. 

2.2 HYDROLOGIC MODELING FOR STORMWATER POLLUTION 

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, I5-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: 

land 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 MODEUNG ME1HODS 

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., lbs/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 
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export rate (e.g., lbsjacjyr) 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 Joading 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 (COM, 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 pollution 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: 

1. Total contributing drainage area (square mile) 

2. Impervious area as a percent of total drainage area 

3. Industrial land use as a percent of total drainage area 

4. Commercial land use as a percent of total drainage area 

5. Residential land use as a percent of total drainage area 

6. Nonurban land use as a percent of total drainage area 

7. Population density in people per square mile 

Climatic characteristics: 

1. Total storm rainfall (inches) 

2. Duration of each storm (minutes) 

3. Maximum 24-hour precipitation intensity with a 2-year recurrence interval 

(inches) 

4. Mean annual rainfall (inches) 

5. Mean annual nitrogen load in precipitation (lbs/ac) 

6. Mean minimum January temperature (oF) 

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. 

3.4 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, I5-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. 

3-8 

----------_. 



Task 2.I.B.(1) 

4.0 COMPARISON OF MODELING APPROACHES 

4.1 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 
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TABLE 4-1 

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. Statisticaljregressional 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. 

4.2 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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DATA REQUIREMENTS 

NPS Loading Statistical/ 
Factors Regression 

Physical Characteristics 

Land Use Yes Yes 

Drainage Area Yes Yes 

Percent Impervious Yes Yes 

Population Density No Yes 

Detailed Basin Parameters No No 
(slope, length, roughness 
coefficients) 

Hydrologic Characteristics 

Mean Annual Rainfall Yes Yes 

Hyetograph No No 

Base Flow Yes No 

Runoff Coefficients Yes No 

Water Quality Parameters 

Event Mean Concentrations Yes No 

Build Up - Wash Qff Parameters No No 

Allowances for Continuous, Yes No 
Non-Stormwater Point Source 
Discharges 
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Water Quality 
Simulation 

Yes 

Yes 

Yes 

No 

Yes 

No 

Yes 

Yes 

No 

No 

Yes 

Yes 



Task 2.I.B.(1) 

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 (Le. 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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Abstract 

TIlE HYDROLOOY OF URBAN RUNOFF 
QUALITY MANAGEMENT 

by Larry A. Roesner, F. ASCEI, Edward H. Burgess, M. ASCE2, 
and John A. Aldrich, A.M. ASCE3 

Recent regulatory requirements to reduce pollutant discharges from 
municipal stonn sewer systems have intensified the need for approaches to developing 
design parameters, such as the selection of a design stonn, which can be applied to 
urban stonnwater 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-tenn rainfall records of these areas indicate 
that a reasonable design stonn is on the order of the I-month to 4-month stonn, 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 stonnwater 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 storm water 
discharges from municipal stonn sewer systems. One of the pennitting 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 
MEP in practical terms is an important prerequisite to the implementation of master 
plans for the reduction of urban stonnwater pollutants. 

One way to approach this issue is to examine the hydrology of urban runoff 
with respect to the type or size of stonn 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. 

I 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, Ohio 45237-3989. 

... 3 Associate, Camp Dresser & McKee Inc., 110 So. Church Ave., Suite 190, Tucson, Arizona 85701. 
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Long-Tenn Rainfall Characteristics 

Hydrologists typically are extremists. We look at the infrequent events: 
either large stonns 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 contrast, the 2-year, 24-hour storm in Orlando produces 5.0 
inches of precipitation; in Cincinnati, 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-tenn simulations of runoff were examined for six U.S. 
cities, as discussed below. 

Capture of Stonnwater 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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infonnationsee Hydrologic Engineering Center, 1976, and Roesner, et. al. 1974). Of 
interest 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 rime 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 
City Rainfall (inches) Coefficient 
(1) (2) (3) 

Butte,MT 
Chattanooga, TN 
Cincinnati, OH 
Detroit, MI 
San Francisco, CA 
Tucson,AZ 

14.6 
29.5 
39.9 
35.0 
19.3 
11.6 

0.44 
0.63 
0.50 
0.47 
0.65 
0.50 

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 et aI., 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 
proportional 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 ?v1EP 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 
detention 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 cities, 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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a e : mt T bl 2 U . S torage Volume to Achieve MEP P ollutant R eduction 

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 
CinciMati, 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 defmed 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 

City 
(1) 

Butte,MT 
Chattanooga, TN 
CinciMati, OH 
Detroit, MI 
San Francisco, CA 
Tucson,AZ 

Overflow Frequency 

Design Storm TlIIleS/Y ear 
(2) (3) 

2-month 
I.2-month 
1.5-month 

I-month 
3-month 
4-month 

6 
10 
8 

12 
4 
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 small, low level 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 
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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 small (and therefore susceptible to 
plugging) for smaller tributary areas. 

8,r---------------------------, 

Time 
Figure 3: Storage Strategies for 

Flood Control & Pollutant Capture 
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Figure 4: Orifice Sizing to Control 

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 
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stonns (e.g., the lO-year, 25-year, and lOO-year stonns) with the modified outlet. 
Typically, the flood control outlet must be modified, not only to accommodate the 
extended detention for smaller stonns 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 USEP A 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 result in treaonent 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 relatively 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 control 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.S. In a 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 
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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 runoff 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. 

If 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
trol 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 
models 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 ~se 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 n£k 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) inadvertently overemphasized the concept of 
simulation of detailed intra- storm quality variations, e.-I;., production of a 
"pollutograph" (concentration vs. time) at 5 or 10 minute intervals during a 
storm for input to a receiving water quality model. But the fact is that the 
quality response of most receiving waters is insensitive to such short-term 
variations, as illustrated in Table 1. In most instance., 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 .uch 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 
Receiving Water 

Key 
Constituents 

Response 
Time 

---._._--------------------------------------------------------.-
Lakes, Bays Nutrients Weeks - Years 

Estuaries Nutrients, 00* Days - Weeks 
Bacteria 

Large Rivers 00, Nitrogen Days 

Streams 00, Nitrogen Hours - Days 
Bacteria Hours 

Ponds 00, Nutrients Hours - Weeks 

Beaches Bacteria Hours 

*00 - 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 obtained 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 OPTIONS 

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" methods, e.g., 
the EPA statistical methods, can incorporate quite sophisticated concepts. 
The principal methods available to the contemporary engineer are outlined 
generically below, in a rough order of complexity. Their data requirements 
are summarized again in a following section. The methods are: 

1. Constant concentration or unit loads 
2. Spreadsheet 
3. Statistical 
4. Rating curve or regression 
5. Buildup/washoff 
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Constant Concentration or Unit Loads 

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 flows. 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 SWMK 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 volume 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 al. (1977). The more recent EPA NURP studies 
(EPA, 1983) have produced a 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 
measured values from the study area. This might be done from a limited sam
pling program. However, the NURP study conclusively demonstrated the vari
ation that exists in event mean concentrations (EKCs, 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 l£4g variations, EKC 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/sc-yr or kgfha-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 multipli
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 is 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 concentrations can sometimes be 
used for this purpose, since mg/l x 0.2265 - Ib/ac per inch of runoff. Thus, 
if s 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 Loss Equation (Yischmeier and Smith, 1958; Heaney et 
al., 1975» was developed to estimate tons per acre per year of .ediment 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 a runoff 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 spreadsheet is that a mixture of land usea (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 results. 

As an enhancement, control options may be simulated by application 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 apreadsheet 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 a storm event) it is moat often applied for much longer time 
periods. ~I t is -harder- to -abtainthe 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 Konte Carlo 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 asseaaments of 
coastal zone pollution from urban areaa are made by NOAA (1987) by assembling 
land use data with different runoff coefficients, predicting daily and aea
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 
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is still that of a spreadsheet. 

Again, the question arises of what concentrations or unit loads to use 
this time potentially 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. 

Statistical Method 

The so-called "EPA Statistical Kethod" 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 FHYA study (Driscoll 
et al., 1989) partially remedies this situation. The concept is straightfor
ward, namely that of a derived fr.quency distribution for EKes. 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
dictions. 

The EPA Statistical Kethod utilizes the fact that EKes are not constant 
but tend to exhibit a lognormal frequency distribution. When coupled with an 
assumed distribution of runoff volumes (also lognormal), the distribution of 
runoff loads may be derived. When coupled again to the distribution of 
streamflow, an approximate (lognormal) probability distribution of in-stream 
concentrations may be derived (Di Toro, 1984) -- a very useful result, al
though assumptions and limitations of the method have been pointed out by No
votny (1985) and Roesner and Dendrou (1985). Further analytical methods have 
been developed to account for storage and treatment (Di Toro 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 is 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 EKes are distributed lognormally at a site 
and across a selection of sites. The concentrations may thus be characterized 
by their median value and by their coefficient of variation (CV - standard 
deviation divided by the mean). There is little doubt that the lognormality 
assumption is good (Driscoll, 1986), but similar to the spreadsheet approach, 
the method is then usually combined with 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 wet weather, the ability to predict the distribution of EKes is 
very useful for assessment of levels of exceedance of water quality standards. 
The effect of !KPs can again be estimated crudely through constant removal 
fractions that lower the EKe 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 FHYA (Driscoll et a1., 1989) 
includes statistical properties of rainfall (.ean and coefficient of variation 
of storm event depth, duration, intensity and interevent time), area, and 
runoff coefficient for the hydrologic component, plus EKe median and coeffi
cient of variation for the pollutant. Generalized rainfall statistics 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 loadings. 

As with the first two methods discussed, the choice of median concentra
tion may be difficult, and the Statistical Method requires a coefficient of 
variation 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. If 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 EKC 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 output of 
continuous simulation models such as HSPF, SWHK and STORK. The derived dis
tribution approach of the Statistical Method avoids the considerable effort 
required for continuous simulation at the expense of simplifying assumptions 
that mayor may not reflect the prototype situation adequately. 

Regression -- Rating Curve Approaches 

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 cit
ies. Some regression analysis has been performed to try to relate loads and 
EKCs to catchment, demographic and hydrologic 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 deposition 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 
(EKe) is poorly or not correlated with runoff flow or volume. implying that a 
constant concentration assumption is ad.quat.. Sinc. the load is the product 
of concentration and flow, load is usually well_correlat.d 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 .•.• linear), then the 
constant concentration assumption holds; if not. some relationship of concen
tration with flow is implied. Rating curve results can be us.d by themselves 
for load and EKC estimates and can be incorporated into some models (e.g .• 
SWMM, HSPF). 

Rainfall, runoff and quality data were assembled for 98 urban stations in 
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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 runoff volumes were developed, and 31 models of storm runoff EKCs 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 Yestern 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 EKCs 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 notoriously 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 extrapolate to 
different conditions. Thus, the usual caveats about use of regression rela
tionships continue to hold when applied to prediction of urban runoff quality. 

Buildup and ~ashoff 

In the late 19605, a Chicago study by the American Public Yorks Associa
tion (1969) demonstrated the (assumed linear) buildup 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 SWMK model (Ketcalf and Eddy et 
al., 1971) as well as into the STORK, USGS and HSPF models to a greater or 
lesser degree (Huber, 19E5). "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 washoff 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. 



Different models offer different options for conceptual buildup and wash
off mechanisms, with SWMK 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. (Vhen a 
rating curve is used in SWMK 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 
relatively unusual instance in which intra-storm variations in concentration 
and load must be simulated, as opposed to total storm event EKe 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 buildup and washoff are sparse 
(Manning et al., 1977) and such measurements are almost never conducted as 
part of a routine monitoring 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, usually in the form of a power 
equation. ~en end-of-pipe concentration and load data are all that are 
available, all buildup and washoff coefficients end up being calibration para
meters. 

Related Mechanisms 

In the discussion above, washoff is 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 
mechanism in its algorithms for erosion of sediment from pervious areas. SWKK 
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· (SWKK) 
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 drainage. Of the urban models discussed, 
HSPF far and away has the most complex mechanisms for simulation of subsurface 
water quality processes in both the saturated and unsaturated zones. Although 
S~ includes subsurface flow routing, the quality of subsurface water can 
only be approximated at present using a constant concentration. 

The precipitation load may be input in some models (S~, HSPF) , usually 
as a constant concentration. PoTht source and dry-weather flow (baseflow) 
loads and concentrations can also be input to S~, STORM and HSPF to simulate 
background conditions. Other quality sources of potential importance include 
catchbasins (S~) and snowmelt (S~, 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). SWMK 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 
requirements. 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 information 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., 1982; 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 quality prediction and not repre
sent a comprehensive statement of data needs for quantity 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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OVERVIEW OF URBAN QUALITY MODELING 

Modeling fundamencals 

Modeling caveaes and an ineroduceion co modeling are presented by several 
auehors including James and Burges (1982), Kibler (1982), Huber (1985, 1986) 
and summarized in a recene manual of praceice (WPCF, 1989). Space does not 
permie a full preseneation here; a few ieems are highligheed below. 

1. Have a clear seatemene of projece objeceives. Verify the need for 
quality modeling. (Perhaps the objectives can be satisfied without quality 
modeling.) 

2. Use the simplest model that will satisfy the project objectives. 
Often a screening mOdel, 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 often rule against buildup-washoff formula
tions, although these might still be useful for detailed simulation, especi
ally if calibraeion data exist. 

4. Only predict the quality parameters of interest and only over a suit
able eime scale. That is, storm evene loads and EKCs will usually represene 
th~ mose 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 with ehe model characteristics. 

6. If 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. 

Operational Models 

Implementation of an off-the-shelf model or method will be easiest if the 
model can be characterized as "operational" in 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 ea.ily 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. 

Surveys 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 (1981). 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 

Introduction 

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 not 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 (Driscoll 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. 

DR3M-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 aome of the NURP studies that were 
conducted by the USGS (Alley, 1986). No microcomputer version is available. 

The Hydrological Simulation Program - Fortran (HSPF) is the culmination. 
of hydrologic routines that originated with the Stanford Watershed Kodel in 
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Table 3. Comparison of Model Attributes 

Attribute 

Simulation type b 

No. pollutants 

Rainfall/runoff 
analysis 

Sewer system flow 
routing 

Hodel: 
DR3H-QUAL 

C,SE 

4 

y 

y 

Full, dynamic flow N 
routing equations 

Surcharge 

Regulators. overflow 
structures, e.g., 
weirs, orificies, etc. 

N 

Special solids routines Y 

Storage analysis Y 

Treatment analysis Y 

Suitable for screening S,D 
(S), design (D) 

Available on micro- N 
computer 

Data and personnel 
requirements h 

Overall model com
plexityi 

Medium 

Medium 

HSPF 

C,SE 

10 

Y 

Y 

N 

N 

N 

y 

Y 

y 

S,D 

Y 

High 

High 

Statis
ticala 

N/A 

Any 

NC 

N/A 

N/A 

N/A 

N/A 

N 

yf 

yf 

S 

yg 

Medium 

Hedium 

aEPA procedure. 
be - continuous simulation, SE - single event simulation. 
cRunoff coefficient used to obtain runoff volumes. 

STORM 

e 

6 

Y 

N 

N 

N 

Y 

N 

y 

y 

S 

N 

Low 

Medium 

SWHH 

e,SE 

10 

Y 

Y 

Y 

Y 

y 

Y 

S,D 

Y 

High 

High 

dFull dynamic equations and surcharge calculations only in Extran Block of 
SWHH. 

eSurcharge simulated by storing excess inflow at upstream encl of pipe. Pres-
sure flow not simulated. 

fStorage and treatment analyzed analytically. 
gFHWA study, Driscoll et al. (1989) 
hGeneral 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 source modeling. The user's manual in
cludes information on all 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. 

The first significant use of continuous simulation in urban hydrology 
came with the Storage, Treatment, Overflow, Runoff Model (STORK), 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 (Abbott, 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 STORK for planning 
purposes, especially for evaluation of the trade-off between treatment and 
storage as control options for CSOs (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 hydro graph methods 
for generation of hourly runoff depths from hourly rainfall inputs. No flow 
routing is performed, but runoff may be routed through a constant-rate treat
ment device, with excess flow diverted to a storage device. Flows exceeding 
the treatment rate cause CSOs when storage is 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. 

The original version of the Storm Water Management Model (SWHM) 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 al., 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 SWHM usage is available (Huber et al., 1986) that contains 
many references to case studies. 

SWHM is segmented into the Runoff, Transport, Extran, Storage/Treatment 
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and Statistics blocks for rainfall-runoff. routing, and statistical 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., FHYA. A microcomputer version is available. 

Discussion 

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 DR3K-QUAL model has perhaps been 
used the least by persons outside that agency, but has worked satisfactorily 
in several NURP applications. Support for both STORK and DR3K-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 often 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 SWHM permit 
simple conceptual water quality simulation using constant concentration and 
rating curves as well as the more formidable buildup-washoff methods. 

Regression. spreadsheet and statistical methods are most useful as 
screening tools. Indeed if the Statistical Kethod, 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 

CH2K-Hill (Gainesville, FL) .used continuous SWMM modeling for the devel
opment of TSS and BOD loads from esos to Bo.ton Harbor. After fir.t 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 precipieaeion daea seleceed from 40 years of avail
able record were inpue Co sWMM Co develop CSO loads, and ehe effeceiveness of 
sereee cleaning and caechbasin cleaning BMPs was seudied using ehe model. 

Pelevan Lake. Wisconsin 

A joine projece of ehe USGS (Madison) and ehe University of Wisconsin 
inveseigaeed suspended solids and phosphorus loads co l800-ac Delevan Lake in 
soueheaseem Wisconsin (Walker ee al., 1989). A spreadaheee approach was 
implemeneed using Muleiplan, wieh unie load eseimaees for the surrounding 
basin (agriculeural, urban, induserial). The Universal Soil Loss Equaeion was 
used for sedimene loads from agriculeural areas. Some calibraeion was pos
sible using measuremenes on four eributaries. The cose-effeceiveness of agri
culeural conerol ope ions was evaluaeed based on cose eseimates for various 
agriculeural BMPs. 

Hackensack River Basin 

Pollueion problems in ehe lower and eseuarine pore ion of the Hackensack 
River in New Jersey are being seudied by Najarian and Associaees (Eaeoneown, 
NJ) using SWMM coupled wieh monieoring daea from four CSO and five seorm sew
ered areas. The pollueanes of primary ineerest are BOP and ammonia for inpue 
co a dynamic receiving waeer qualiey model of ehe river and eseuary, wieh 
emphasis upon ehe relaeive coneribueions of CSOs, separaee seorm sewered areas 
and poine sources. Alehough racing curve resules were very good prediceors 
for ehe monieored caechmenes from which ehey were derived, iewas found ehae 
ehey could noe be exerapolaeed (eransferred) co ehe ungaged catchments. 
Hence, Michaelis-Meneon buildup and exponeneial washoff parameters were cali
braced for ehe basins and eransferable generalized coefficients developed as a 
funceion of land use. Inera-seorm variaeions were simulaeed in order co use 
SWMM cO drive a shore eime incremene dynamic model of ehe river and eseuary. 

Jacksonville 

Camp, Presser and McKee (Jacksonville) will use SWMM for quaneiey predic
tions and boeh a spreadsheee and SWMM or STORM with constant concentrations 
for load estimates to the Se. Johns River. The constant concentraeions 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, CPM feels that both quaneity 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, Presser 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 EKCs 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 
estimaeed TN and TP loads produced by the product of flows and EKCs for the 
various land uses and measured annual nutriene 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 CSO 
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. SWHK may be 
used to drive a receiving water model before the project is completed. Extran 
is also bein, used to simulate some of the overflow hydraulics. 

San Francisco Bay 

Woodward-Clyde (Oakland) is using SWHK 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. 

Tallahassee 

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 
IS-min rainfall data. 

SUMMARY AND URBAN RUNOFF QUALITY MODELING RECOKKENOATIONS 

Simulation of urban runoff quality will increase in importance as regula
tion and control of nonpoint 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 to 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 -deterministic· in 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 

19 



che 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 DR3H-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 algorithms. 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 of a constant concentration and becoming more complex. For exam
ple, the derived distribution approach of the EPA Statistical Kethod provides 
very useful screening information with minimal data -- but more than are re
quired by just assuming a constant concentration. With the mas. 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 approaches, especially those that rely upon sets of coefficients, unit 
loads and/or EKCs 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 (DR3H-QUAL, HSPF, STORK, SWKH) 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 mayor may not be true in a given situation, but it is not 
necessary to require such an assumption when running a model such as HSPF or 
SWHM. The four conceptual models discussed in detail all have a means of 
simulating storage and treatment effects. Other than a constant removal, this 
is difficult to do with the simpler methods. The conceptual models generally 
have very much superior hydrologiC and hydraulic simulation capabilities (not 
true for STORK 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 SWKH 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 washoff than with rating curve and constant concen
tration methods. 

If a more complex conceptual model i. to be applied, which one should it 
be from among the four described herein? SWKH 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 area. 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 STORK remains attractive, and various consultants 
have utilized their own version as a planning tool. The USGS DR3K-QUAL model 
has been successfully applied in several USGS studies but has not seen much 
use outside the agency. It contains useful techniques for quality calibra
tion. SWKH and HSPF retain limited support from the EPA Center for Exposure 
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Assessment Modeling (C£AM) 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 DR3M-QUAL will remain 
useful. but it is unlikely that either of these two models will enjoy enhance
ments or support from their sponsoring agencies in the near future. 

What is 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 implemented 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 all 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 required. On 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 
effectiveness of control options (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. Tasker
1

, Edward J. Gilrol and Marshall E. Jennings
S 

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 applications. The accumulation procedure not only allows one to make an 

estimate of mean annual or seasonal load for a relatively large urban area, but it also 

provides an estimate of confidence intervals for the loads. 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 relate constituent load 

data collected at urban sites throughout the United States for the Nationwide Urban 

Runoff Program (NURP) 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). 

Technically, the NRE method 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 results. 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, mean 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 g,eneralized-least-~quares (GL5) regression method that accounts 

for cross correlation and differences in reliability 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 average number of storms. n • per year or season. respectively. . s 
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 (55). dissolved solids (D5), total nitrogen (TN). total ammonia plus 

organic nitrogen as nitrogen (TKN). total phosphorus (TP). dissolved phosphorous (DP). 

total recoverable copper (CU). total recoverable lead (PB). and total recoverable zinc 

(ZN). These equations are of the form 

{b
O

+b
1 
(DA)o.5 +b

2
(1A)+b

3
(MAR)+b 4(MJT) +b

5 
(X2)} 

W ... 10 (BCF). 

where b
O

, .... b
5 

are regression coefficients. DA is drainage area. in square miles; fA is 

impervious area, in percent; MAR is mean annual rainfall. in inches; MJT is mean 

minimum 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 correction factor is 

applied because the regression coefficients were l:!stimated using log transformed data 

(Duan, 1983). Final values of the coefficients that were significant at the 95 percent level 

are shown in table 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 

where Y.=W I(BCF) and 
I I 

{Y/T .. Y.n, 
I I I f 

{t IV 0.5)} 
T. =10 0.05,d pi , 

I 

in which to.05,dfis the critical value of the t-distribution for df degrees of freedom and VpiiS 

the variance of prediction at the unmonitored site i (Tasker and Driver, 1988). Given a 

row vector of basin characteristics at site i, X. the variance of prediction at site i can be 
I 

estimated as 

V F V + X.U X: 
pi m I 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, V ,and degrees of freedom, df, are given in table 1. 
m 

The variance of prediction, V • is computed for the load in log units. The standard .pl . 
deviation of predicted load, in pounds, can be approximated, assuming lognormal 

distribution of load, by 

p( ) 
0.5 

S = W{ex 5.302V . - 1} 
L pi 
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(Aitchison and Brown, 1957). 

An interactive computer program is available to calculate 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 L" 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 NRE 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 that 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 x. U x.' computed for the prediction site exceeds the largest value of 
I I 

x. UX.' computed for all the observations in the Original data (Montgomery and Peck, 
J J . 

1982, p. 142). 



DRAFT 11 jan91 6 

Application 1)f Regression Equations 10 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 miles, the method should not be applied 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. For 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 identical 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 

relatively small. In this method it is not necessary to identify actual subbasin boundaries 

on a map. For example, 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 - 50W(TKN)-50(4.54)-227 pounds. 

The mean annual load, L ,is estimated as 
a 

L =227 pounds per storm x 55 storms per year=12,500 pounds per year. 
a 
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Confidence Interval for the Sum of Mean Annual Loads 

Let 01 denote the difference between the sum of estimated mean annual loads at n 

subbasins and the sum of true mean annual loads at n subbasins, L
f 

The variance of 01 

can be approximated by 

2 2 2 2 
Var(D,)= LJ.l. exp[O' ] + LLJ.l.J.l.-LJ.l. +nJ.l.J.l.exp[.5(h .. +h .. +2h .. )] - 2(LJ.l) , 

1 e 1 J 1 1 J "JJ IJ 

where 0' is the standard error of the regression model error, in natural log units, J.l. is the 
e 1 

true mean load, in pounds, h .. is the natural log equivalent of X. U X: , and the 
IJ 1 J 

summations are over n subbasins (Gilroy, Hirsch, and Cohn, 1990). 

For n identical subbasins and substituting n W. for J.l., the standard deviation of 01 is 
5 1 1 

approximately 

SD(0,)=n·
5

n W.{(exp[V ]-1) + n(exp[2h .. ]-1)f5, 
s 1 e " 

[Eqn. 1] 

where V .. 5.302V is the natural log equivalent of estimated model error variance. 
e m 

When n is not small (say, 15 or more), 01 may be considered approximately normal, and 

a 100(1-a) percent confidence interval for Lt computed as 

[Eqn.2] 

where z is the 1 00(1-a/2) percentile of a standard normal distribution. 
0/2 



DRAFT 11jan91 8 

-Example 

Tor the example in figure 1, a 90 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 aJ2 = 1.645 

b. From figure 1, W .. 4.54, V =0.5299, h .. =0.0278 
e II 

c. From equation (1), SO(O,)- 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 warning 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. Although this scheme has not been verified by 

observed data, it is hoped that some future study will validate the method through 

comparison of predictions with observed data. 

. " 
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Tab~e 1. Nationwide regre~sion equation~ for e~timating mean ~oad for a ~torm 
at unmonitored urban ~ites. [From Driver and Tasker, 1990, p. 29) 

C IRegre~- IRegre~- I Regres- IRegre~- I Regres- I Regres- IBias IMode~ IDeg. 
0 Ision I~ion Ision Ision Ision Ision ICorrect-IError I of 
N IConstantlCoef- ICoef- ICoef- ICoef- ICoef- lion I Variance I Free-
5 I Ificient Ificient Ificient Ificient Ificient I Factor I Idem 
T I B I for I for Ifor Ifor I for I I V I 
I I 0 I square I Impervi-IMean I Mean I Land-Use I BCF I m I 
T I Iroot of lous ArealAnnua~ I Minimum I Factor I I I 
U I IArea, , I IRainfa~~IJanuary I I I I 
E I I B I B I B ITemp. I B I I I 
N I I 1 I 2 I 3 I B I 5 I I I 
T I I I I I 4 I I I I 

COD 1.1174 2.0069 0.0051 1.298 0.091:'2 56 

55 1.5430 1.5906 0.0264 -0.0342 1.521 .1697 43 

05 1.8449 2.5468 - .0297 1 ~ 251' .0961 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 .~384 26 

CU -1.4824 1. 8281 - .0141 1.403 .1303 27 

PB -1. 9679 1. 9037 .0070 .0128 1.365 .1246 52 

ZN -1. 6302 2.0392 .0072 1.322 .0961 31 
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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. 

TIm 

ENTER site id if 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 
o 

For EXAMPLE SITE 
Storm load for total ammonia plus organic nitrogen as nitrogen, TKN 

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 calculation 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.I.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. 

1.2 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.LA 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 OUALITY 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. 
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1.4 STORMWATER OUALITY 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.I.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.I.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 Ouality 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 
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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 biological 

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 3~-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 

Known 

Potential 

Concern 

Criteria 

Standards, designated uses or fishable, swimmable goals 
impacted 

Water quality data shows water quality parameters or criteria 
occasionally exceeded; stream standards not violated 

Information other than water quality data is insufficient to 
determine severity, extent, or source of loadings; stream 
standards not violated 
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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 OUALITY 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: 
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Aesthetic parameters 

Radiological parameters 

Toxic parameters 

Nutrient parameters 

Temperatures 

Salinity 

Dissolved oxygen/aquatic life uses 

Bacteria 

Task 2.1.B.(2)(a) & (b) 

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. 

2.3 EXISTING WATER QUALITY 

Reported existing water quality data for each of the receiving waters in the study area 

is listed below. 

2.3.1 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. 
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Parameter 

Aldrin 

Aluminum (d) 

Arsenic (d) 

Cadmium (d) 

Carbaryl 

Chlordane 

Chloropyrifos 

Chromium(Tri) (d) 

Chromium(Hex) (d) 

Copper (d)** 

Cyanide* 

DDT 

Demeton 

Dieldrin 

Endosulfan 

Endrin 

Guthion 

Heptachlor 

Hexachloro-
cyclohexane (Lindane) 

Lead (d) 

Malathion 

Mercury (d) 

Task 2.I.B.(2)(a) & (b) 

TABLE 2-1 

CRITERIA IN WATER FOR SPECIFIC TOXIC MATERIALS
AQUA TIC LIFE PROTECTION 

(All values are listed or calculated in micrograms per liter) 
(Hardness concentrations are input as milligrams per liter) 

Fresh Acute Fresh Chronic 
Criteria Criteria 

3.0 --
991 --
360 190 

e(I.I28[1n(hanRu»)-1.6774) e(O.785211n(hon1no .. ))-3.490) 

2.0 --
2.4 0.0043 

0.083 0.041 

e(0.819({1n(banloou»)+ 3.688) e(0.8190[\n(hudo<u»)+ 1.561 ) 

16 11 

e(O.0422(ln(honInou»)-I.3844) e(O.8S45[In(honInou»)-I.3B6) 

45.78 10.69 

1.1 0.0010 

-- OJ 

2.5 0.0019 

0.22 0.056 

0.18 0.0023 

-- om 
0.52 0.0038 

2.0 0_08 

e(1.273[1n(hanbu)}I.460) e(J.273[1nOwdoou)}-4.7OS) 

-- 0.01 

2.4 1.3 
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Marine 
Acute 

Criteria 

1.3 

--
149 

45.62 

613 

0.09 

0_011 

--

1,100 

16.27 

5.6 

0_13 

--
0.71 

{).034 

0.037 

--
0.053 

0.16 

140 

--
2.1 

Marine 
Chronic 
Criteria 

--
--
78 

10.02 

--
0.004 

0_0056 

--
50 

4.37 

5.6 

0.0010 

OJ 

0.0019 

0.0087 

0.0023 

om 
0.0036 

--

5.6 

0.01 

1.1 



TABLE 2-1 

CRITERIA IN W AlER FOR SPEClFIC TOXIC MATERIALS -
AQUATIC LIFE PROlECTION 

(Continued) 

Fresh Acute Fresh Chronic 
Parameter Criteria Criteria 

Methoxychlor -- 0.03 

Mirex --
Nickel (d) e(o.846OI_lJ+33612) e(o.&46q_»)+I.I64S) 

Total PCBs 2.0 0.014 

Parathion 0.065 0.013 

Phenanthrene 30 30 

Pentachlorophenol e(I.00s(pH)4.830) e(I.oos(pIl)-S.290) 

Selenium (d) 20 5 

Silver, as free 0.92 0.49 
ion (d) 

Toxaphene 0.78 0.0002 

Tributlytin 0.13 0.024 

2,4 ,5-Trichlorophenol 136 64 

Zinc (d) e(O.8473(_»)+O.8604) e(O.8473(_»)+O.7614) 

* 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). 
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Marine 
Acute 

Criteria 

--

119 

10 

--
7.7 

15.14 

564 

7.2 

0.21 

0.24 

259 

98 
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Marine 
Chronic 
Criteria 

0,03 

13.2 

0.03 

--
4.6 

9.56 

136 

0.92 

0.0002 

0.043 

12 

89 



TABLE 2-2 

CRITERIA IN WATER FOR SPECIFIC TOXIC MATERIALS
HUMAN HEALTH PROTECTION 

A B 
Water and FW Fish 

Compound Fish Only 
ijlg/L) (~g/L) 

Aldrin 0.0312 0.0327 

Alpha-hexachlorocyclohexane 0.645 0.997 

Arsenic (d) 50* --
Barium (d) 1,000* --
Benzene 5* 312 

Benzidine** 0.0011 0.0035 

Beta-Hexachlorocyclohexane 2.26 3.49 

Bis(chloromethyl)ether 0.0207 1.59 

Cadium (d) 10* --
Carbon Tetrachloride 5* 182 

Chlordane*** 0.0210 0.0213 

Chlorobenzene 1,305 4,947 

Chloroform 100* 12,130 

Chromium (d) 50* --
Cresols 4,049 46,667 

DDD 0.297 0.299 

DDE 0.0544 0.0545 

DDT 0.0527 0.0528 

2,4-D 100* --
Danitol 0.709 0.721 
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C 
SW Fish I 

Only ijlg/L) 

0.0218 

0.665 

--
312 

208 

0.0023 

2.33 

1.06 

--
121 

0.0213 

3.298 

8,087 

--

31,111 

0.199 

0.0363 

0.0352 

--
0.481 



TABLE 2-2 

CRITERIA IN WATER FOR SPECIFIC TOXIC MATERIALS -
HUMAN HEALTH PROTECTION 

(Continued) 

A B 
Water and FW Fish 

Compound Fish Only 
(Jtg/L) (Ilg/L) 

Dibromochloromethane 1,590 15,354 

1,2-Dibromoethane 0.0518 1.15 

Dieldrin** 0.0012 0.0012 

p-Diehlorobenzene (l ,4-Dichlorobenzene) 75* --
1,2-Diehloroethane 5* 1,794 

1,1-Diehloroethylene 7* 87.4 

Dieofol 0.215 0.217 

DioxinS/Furans (TCDD Equivalents)** 0.0000010 0.0000010 

Coml!Qund Eguivalenc~ Factors 
2,3,7,8-TCDD 1.0 
2,3,7,8-PeCDD 0.5 
2,3,7,8-lixCDD 0.1 
2,3.7,8-TCDF 0.1 
1,2.3,7,8-PeCDF 0.05 
2,3,4,7,8-PeCDF 0.5 
2,3,7,8-lixCDF 0.1 

Endrin 0.2* --
Fluoride 4,000* --
Gamma Hexachlorocyclohexane (Lindane) 4* 16.0 

Heptaehlor** 0.0177 0.0181 

Heptachlor Epoxide 1.08 7.39 

Hexachlorobenzene 0.0129 0.0129 

Hexachlorobutadiene 9.34 11.2 

Hexachloroethane 84.4 94.1 

Hexachlorophene 0.0531 0.0532 
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C 
SW Fish 

Only (Jtg/L) 

10,236 

0.769 

0.0008 

--
1,196 

58.3 

0.144 

0.0000007 

--

--
10.7 

0.0120 

4.92 

0.0086 

7.48 

62.7 

0.0355 



TABLE 2-2 

CRITERIA IN WAlER FOR SPECIFIC TOXIC MAlERIALS
HUMAN HEALTH PROlECTION 

(Continued) 

A B 
Water and FW Fish 

Compound Fish Only 
(J.lg/L) (Ilg/L) 

Lead (d) 5.00 25.0 

Mercury*** 0.0122 0.0122 

Methoxychlor 100* --
Methyl Ethyl Ketone 4,411 886,667 

Mirex 0.0171 0.0189 

Nitrate-N 10,000" --
Nitrobenzene 41.8 721 

n-Nitrosodiethylamine 0.0382 7.68 

N-Nitroso-di-n-Butylamine 1.84 13.5 

PCBs 0.0013 0.0013 

Pentachlorobenzene 1.09 1.11 

Pentachlorophenol 129 136 

Pyridine 88.1 13,333 

Selenium (d) 10* --
Silver (d) 50* --
1,2,4,5-Tetrachlorobenzene 1.43 1.52 

Tetrachloroethylene 597 1,832 

Toxaphene** 0.0440 0.0445 

2,4,5-TP (Silvex) 10* --
2,4 ,5-Trichlorophenol 2,767 4,021 

Trichloroethylene 5* --
1,1,I-Trichloroethane 200* --
TIHM: (Total Trihalomethanes) 100* --
Vinyl Chloride 2* 94.5 
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C 
SW Fish 

Only (J.lg/L) 

3.85 

0.0250 

--
591,111 

0.0126 

--
481 

5.12 

8.98 

0.0009 

0.739 

90.5 

8.889 

--
--

1.01 

1,221 

0.0297 

--
2,681 

--
--
--

63.0 



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 
Receiving 

Water 
Aquatic 

Recreation I) 

Nueces River Tidal CR 

Corpus Christi Bay CR 

Nueces Bay CR 

Redfish Bay CR 

Corpus Christi Inner NCR 
Harbor 

Oso Bay CR 

Laguna Madre CR 

!) CR = Contact recreation 
NCR = Noncontact recreation 

2) E = Exceptional quality aquatic habitat 
I = Intermediate quality aquatic habitat 
o = Oyster waters 

Life 2) 

E 

E/O 

E/O 

E/O 

I 

E/O 

E/O 

3) Thirty-day geometric mean not to exceed 

SOURCE: Texas Register, June 25, 1991. 

Dissolved 
Oxygen 
(mg/L) 

5.0 

5.0 

5.0 

5.0 

3.0 

5.0 

5.0 

pH 
Range 

6.5-9.0 

6.5-9.0 

6.5-9.0 

6.5-9.0 

6.5-9.0 

6.5-9.0 

6.5-9.0 

Texas Surface Water Quality Standards (31 TAC Chapter 307). 
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Criteria 

Fecal Temperature 
Coliform (oF) 

(#/100 mL) Not to 
3) 

exceed 

200 95 

14 95 

14 95 

14 95 

200 95 

14 95 

14 95 



Parameter Criteria 

Dissolved Oxygen 5.0 
(mg/L) 

Temperature (F) 95.0 

pH 6.5-9.0 

Chloride (mg/L) n/a 

Sulfate (mg/L) n/a 

Total Dissol ved Solids n/a 
(mg/L) 2) 

Fecal Coliforms (#/100 14 
mL) 

TABLE 2-4 

REPORTED WATER QUALITY I) 

CORPUS CHRISTI BAY 

Number 
Samples Minimum Maximum 

62 4.9 8.9 

64 56.9 88.5 

63 7.4 8.6 

58 13,634 23,400 

60 780 3,207 

64 9,525 28,750 

18 2 40 

Mean 

6.8 

74.2 

8.2 

18,281 

2,384 

24,088 

3 

I) Table illustrates the four years of water quality information for Segment 248\. 

Task 2.1.B.(2)(a) & (b) 

Number 
of Mean 

Values Values 
Outside Outside 
Criteria Criteria 

1 4.9 

0 0 

0 0 

0 0 

0 0 

0 0 

1 40 

2) Total dissolved .solids were estimated by multiplying specific conductance by -0.50. 

SOURCE: Texas Water Commission 
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Task 2.I.B.(2)(a) & (b) 

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 Comus 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 

l! have also been reported (less than 10% of reported value exceeded designated 

criteria). 

2.3.2 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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Parameter Criteria 

Dissolved Oxygen 5.0 
(mg/L) 

Temperature (F) 95.0 

pH 6.5-9.0 

Chloride (mg/L) n/a 

Sulfate (mg/L) n/a 

Total Dissolved Solids n/a 
(mg/L) 2) 

Fecal Coliforms (#/100 14 
mL) 

TABLE 2-5 

REPORTED WATER QUALITY 1) 

NUECES BAY 

Number 
Samples Minimum Maximum 

51 5.3 10.1 

52 57.2 89.6 

52 7.5 8.4 

51 5,857 23,200 

47 505 3,130 

52 6,845 28,900 

16 2 35 

Mean 

7.2 

74.8 

8.0 

16,972 

2,225 

21,673 

4 

1) Table illustrates the four years of water quality information for Segment 2482. 

Task 2.I.B.(2)(a) & (b) 

Number 
of Mean 

Values Values 
Outside Outside 
Criteria Criteria 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

3 25 

2) Total dissolved solids were estimated by multiplying specific conductance by {).50. 

SOURCE: Texas Water Commission 
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Task 2.I.B.(2)(a) & (b) 

2.3.3 OSO 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 1! 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. 

2.3.4 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.I.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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Parameter Criteria 

Dissolved Oxygen 5.0 
(mgIL) 

Temperature (F) 95.0 

pH 6.5-9.0 

Chloride (mgIL) n/a 

Sulfate (mgIL) n/a 

Total Dissolved Solids n/a 
(mgIL) 2) 

Fecal Coliforms (#/100 14 
mL) 

TABLE 2-6 

REPORTED WATER QUALITY 1) 

OSO BAY 

Number 
Samples Minimum Maximum 

30 5.2 11.7 

30 43.2 87.8 

30 7.8 9.0 

30 13,858 28,609 

28 1,210 4,208 

30 12,750 37,000 

16 2 70 

Mean 

7.8 

74.0 

8.3 

19,591 

2,620 

25,480 

6 

1) Table illustrates the four years of water quality information for Segment 2485. 

Task 2.1.B.(2)(a) & (b) 

Number 
of Mean 

Values Values 
Outside Outside 
Criteria Criteria 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

3 53 

2) Total dissolved solids were estimated by multiplying specific conductance by 0.50. 

SOURCE: Texas Water Commission 
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Parameter Criteria 

Dissolved Oxygen 5.0 
(mg/L) 

Temperature (F) 95.0 

pH 6.5-9.0 

Chloride (mg/L) n/a 

Sulfate (mg/L) n/a 

Total Dissolved Solids n/a 
(mg/L) 2) 

Fecal Coliforms (#/100 14 
mL) 

TABLE 2-7 

REPORTED WATER QUALITY 1) 

LAGUNA MADRE 

Number 
Samples Minimum Maximum 

99 3.8 9.3 

99 45.2 88.1 

90 7.3 8.8 

97 5,476 31,100 

94 56 3,864 

99 14,850 34,924 

61 2 10 

Mean 

6.5 

74.7 

8.1 

19,993 

2,614 

26,502 

6 

I) Table illustrates the four years of water quality information for Segment 2491. 

Task 2.1.B.(2)(a) & (b) 

Number 
of Mean 

Values Values 
Outside Outside 
Criteria Criteria 

13 4.5 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

2) Total dissolved solids were estimated by multiplying specific conductance by 0.50. 

SOURCE: Texas Water Commission 
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Parameter 

Dissolved Oxygen 
(mg/L) 

pH 

Chloride (mg/L) 

Sulfate (mg/L) 

Fecal Coliforms 
(#/100 mL) 

TABLE 2-8 

WATER QUALITY DATA 
UPPER LAGUNA MADRE 

Number of 
Samples Minimum 

5 8.0 

5 7.9 

2 19,232 

2 2,700 

I 3 

Task 2.I.B.(2)(a) & (b) 

Maximum Mean 

9.6 8.8 

8.5 8.1 

24,000 21,616 

2,713 2,706 

3 3 

SOURCE: Statewide Monitoring Network, January 1989 - July 1991. 
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Task 2.1.B.(2)(a) & (b) 

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 1! concentrations 

(maximum chlorophyll1! >50 ug/L and mean chlorophyll1! >20 ug/L). Table 2-10 

summarizes water quality criteria and data in the tidal portion of the Nueces River. 

2.3.6 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 

ESTIJARIES EXHIBITING HYPOXIA ASSOCIATED 
WITH ALGAL BLOOM 1) 

As stated in State Water Quality Inventory 

Task 2.I.B.(2)(a) & (b) 

Segment 
Number Description 

2101 

1113 

2201 

2301 

2425 

2429 

2436 

2428 

2430 

2426 

2427 

1101 

1103 

1) 

Nueces River Tidal 

Armand Bayou Tidal 

Arroyo Colorado Tidal 

Rio Grande Tidal 

Clear Lake 

Scott Bay 

Barbours Cut 

Black Duck Bay 

Burnett Bay 

Tabbs Bay 

San Jacinto Bay 

Clear Creek Tidal 

Dickinson Bayou Tidal 

Listed in order of decreasing severity. Parameters evaluated: Maximum 
DO (>12.0 mgJL), maximum chlorophyll ~ (>50 IlgJL) an mean 
chlorophyll ~ (>20 IlgJL). 

SOURCE: Texas Water Commission 
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Parameter Criteria 

Dissolved Oxygen 5.0 
(mg/L) 

Temperature (F) 95.0 

pH 6.5-9.0 

Chloride (mg/L) n/a 

Sulfate (mg/L) n/a 

Total Dissolved Solids n/a 
(mg/L) 2) 

Fecal Coliforms (#/100 200 
mL) 

TABLE 2-10 

REPORTED WATER QUALITY 1) 

NUECES RIVER TIDAL 

Number 
Samples Minimum Maximum 

40 1.2 19.4 

40 53.2 89.6 

39 7.6 8.9 

38 133 17,800 

38 36 2,637 

40 452 24,850 

10 2 525 

Mean 

9.2 

75.1 

8.4 

6,897 

944 

10,356 

90 

1) Table illustrates the four years of water quality information for Segment 2101. 

Task 2.I.B.(2)(a) & (b) 

Number 
of Mean 

Values Values 
Outside Outside 
Criteria Criteria 

4 3.5 

0 0 

0 0 

0 0 

0 0 

0 0 

4 403 

2) Total dissolved solids were estimated by multiplying specific conductance by 0.50. 

SOURCE: Texas Water Commission 
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Parameter 

Dissolved Oxygen 
(mg/L) 

Temperature (F) 

pH 

Chloride (mg/L) 

Sulfate (mg/L) 

Total Dissolved Solids 
(mg/L) 2) 

Fecal Coliforms (#/100 
mL) 

TABLE 2-11 

REPORlED WAlER QUALITY I) 
CORPUS CHRISTI INNER HARBOR 

Number 
Criteria Samples Minimum Maximum 

3.0 46 4.1 8.4 

95.0 49 56.3 87.1 

6.5-9.0 46 7.8 8.6 

n/a 46 14,200 23,200 

n/a 45 1,830 3,018 

n/a 49 17,750 28,540 

200 15 2 405 

Mean 

6.2 

75.3 

8.1 

18,038 

2,446 

24,258 

7 

1) Table illustrates the four years of water quality information for Segment 2484. 

Task 2.1.B.(2)(a) & (b) 

Number 
of Mean 

Values Values 
Outside Outside 
Criteria Criteria 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

1 404 

2) Total dissolved solids were estimated by multiplying specific {;onductance by 0.50. 

SOURCE: Texas Water Commission 
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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 

Task 2.I.B.(2)(a) & (b) 

TABLE 2-12 
RESULTS OF INTENSIVE PRIORITY POLLUTANT 

MONITORING IN mE INNER HARBOR 

# Toxic # Toxic 
Chemicals Chemicals 
Analyzed Detected Toxic Chemicals Detected 

137 4 Methylene chloride, Copper, 
Ammonia, Zinc 

137 12 Phenolics, Methylene chloride, 
Antimony, Arsenic, Chromium, 
Copper, Nickel, Selenium, Zinc, 
Cyanide, Un-Ionized ammonia, 
Residual chlorine 

135 19 Methylene chloride, 
AnthraceneIPhenanthene, Benzo-
a-pyrene, Benzo(a)anthracene, 
1,2-Benzanthracene, 
Ben zo (b)fl uoran then e/ 
Benzo(k)fluoranthene, Chrysene, 
Fluoranthene, Pyrene, Antimony, 
Arsenic, Cadmium, Chromium, 
Copper, Lead, Mercury, Nickel, 
Selenium, Silver, Zinc 

135 9 Methylene chloride, Arsenic, 
Cadmium, Copper, Selenium, 
Zinc, Mercury, p,p'dde, p,p'ddt 

SOURCE: Texas Water Commission, LP 89-07. 
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Task 2.I.B.(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 chlorophyll1! 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 chlorophyll1! concentrations. As shown in Figure 2-1, the 

Texas Department of Health has restricted shellfish harvesting in Oso Bay and the 

lower reaches of Oso Creek. 
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Parameter 

Dissolved Oxygen 
(mg/L) 

pH 

Chloride (mg/L) 

Sulfate (mg/L) 

Fecal Coliforms 
(#/100 mL) 

TABLE 2-13 

WATER QUALITY DATA 
OSO CREEK 

Number of 
Samples 

21 

22 

20 

22 

19 

Minimum 

0.7 

6.9 

9 

110 

17 

Task 2.1.B.(2)(a) & (b) 

Maximum Mean 

15.6 8.9 

9.8 8.1 

2,230 1,125 

450 253 

2,833 413 

SOURCE: Statewide Monitoring Network, January 1989 - July 1991. 
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Task 2.1.B.(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 III 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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TABLE 3-1 

LIST OF STORMW A TER POLLUTANT ANALYSES 
FOR 208 UPDATE STUDY 

Biological Oxygen Demand 
Chemical Oxygen Demand 
Total Phosphorus (as P) 
Nitrate 
Ammonia 
Nitrite 
Total Coliforms 
Fecal Coliforms 
Fecal Streptococci 
Salmonella 
Total Suspended Solids 
Arsenic (EPA 6) 
Cadmium (EPA 11) 
Chromium (EPA 21) 
Copper (EPA 22) 
Lead (EPA 44) 
Manganese 
Mercury (EPA 45) 

Strontium 
Zinc (EPA 65) 
Total Organic Carbon 
Total Solids 
Chlorides 
Oil and Grease 
Phenols (EPA 52) 
Sulfate 
Diazinon 
2-4 D (EPA 28) 
Malathion 
Dieldrin/Aldrin (EPA 4) 
Antimony (EPA 5) 
Chlordane (EPA 13) 
Chlorinated Phenols (EPA 18) 
PCBs (EPA 54) 
Selenium (EPA 56) 
Vinyl Chloride (EPA 64) 

Task 2.I.B.(2)(a) & (b) 

SOURCE: Corpus Christi Bay System Nonpoint Source Evaluation, 
1982 (208 Update Study) 
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Sampling 
Location 

A 

B 

C 

D 

E 

F 

G 

H 

TABLE 3-2 

SAMPLING LOCATIONS 
208 STUDY UPDATE 

Description 

Task 2.I.B.(2)(a) & (b) 

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. 

A concrete outfall ditch on Shore Drive between Marie and 
Georgia Street in Portland. 

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. 

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. 

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. 

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. 

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. 

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 

I 

J 

K 

L 

M 

N 

o 

SOURCE: 

TABLE 3-2 

SAMPLING LOCATIONS 
208 STUDY UPDATE 

(Continued) 

Description 

Outfall near Airline Blvd. 

Task 2.l.B.(2)(a) & (b) 

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). 
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Task 2.I.B.(2)(a) & (b) 

TABLE 3-3 

208 STUDY SAMPLING SCHEDULE 

Rain Event 1980 

Sample Area Station Control Trace Heavy 
- Water 

Water Sediment Water Sediment 

03{1ij - O4m I 04/25 I 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 
lTU X X XI X X 

Inner Harbor EF X X 0 
Stonn Sewers NOM X 

Oso Bay 
Center ] X X 0 
Creek L X 0 

Nueces River K X X 0 

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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Task 2.I.B.(2)(a) & (b) 

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, Nand 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. 

3.4 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. 
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Task 2.I.B.(2)(a) & (b) 

TABLE 3-4 

1982 ANNUAL UPDATE OBSERVATIONS 1) 

Parameter 

Dissolved Oxygen 

TSS 

Oil and Grease 

Fecal Coliforms 2) 

Nutrients 

Polychlorinated 
Biphenyls (PCB) 2) 

Phenols 2) 

Pesticides 2) 

Metals 2) 

Observation 

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 0 >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, 0); 
Nickel (F); Zinc (E, F, 0); Lead (0); 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.I.B.(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 

model 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.I.B.(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. 

4.2 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. 
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,..-____________________ Task 2.I.B.(2)(a) & (b) _ 

REGIONAL STORMWATER MASTER PLAN 
WATERSHED MANAGEMENT MODEL 

VERSION 1.0 

To create/edit watershed SETUP file: 
To create/edit LAND USE file: 
To create/edit BMP COVERAGE file: 

To nm NPL module: 
To nm LOADSUII module: 
To nm LAKE module: 

To revise DCIAs: 
To revise EMCs: 
To exit to DOS: 

CAMP DRESSER & MCKEE 
FEBRUARY 1991 

Type ALT A 
Type ALT C 
Type ALT B 

Type ALT N 
Type ALT L 
Type ALT R 

Type ALT D 
Type ALT E 
Type ALT Q 

~ EXAMPLE TEST CASE - SCREEN MENU 
environmental engineers, scientists, 
planners. I< management consultants 
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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. 

4.3 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)(c). 

4.3.1 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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Task 2.I.B.(2)(a) & (b) 

result of Task 2.I.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.I.B.(2)(c)). Wet weather monitoring data will provide insight to 
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Task 2.I.B.(2)(a) & (b) 

the specific nature of local stormwater runoff and resulting EMC values will assist in 

the adjustment of national data to regional conditions. 

4.3.3 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. 

4.3.4 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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Task 2.I.B.(2)(a) & (b) 

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 upon 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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r-------------------- Task 2.I.B.(2)(a) & (b) 

REGIONAL STORMWATER MASTER PLAN 
WATERSHED MANAGEMENT MODEL 

VERSION 1.0 

Enter first BMP Type 
TP Removal Efficiency 
TN Removal Efficiency 
Pb Removal Efficiency 
Zn Removal Efficiency 

Enter second BMP Type 
TP Removal Efficiency 
TN Removal Efficiency 
Pb Removal Efficiency 
Zn Removal Efficiency 

[ 
[ 
[ 
[ 

50%] 
30%] 
80%] 
60%] 

30%] 
20%] 
70%] 
40%] 

PRESS 
PRESS 
PRESS 

ALTP 
ALTS 
ALT M 

For Prompted Data Entry 
To Save Changes 
For Main Menu 

COM EXAMPLE TEST CASE - BMP EFFICIENCIES SCREEN 

environmental engineers, scientists, 
planners. tit management consultants 
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Task 2.1.B.(2)(a) & (b) 

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 

(mgjL) calculated from the loading factors (Ibsjacrejyear) 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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4.5 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 

Residential 
Commercial 
Industrial 
Agricultural 
Undeveloped 

TOTAL 

Acres 

2,151 
208 
59 
39 

5,146 

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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,..--__________________ Task 2.I.B.(2)(a) & (b) _---, 

COM 

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: 
JURISDICTION: 

Land Use 
----------------

Cropland 
Forested Uplands 
Rangeland/Woodlands 
Pasture 
Confined Feedlot 
Open/Recreation 
Ornamentals 
Wetlands 
Marsh 
Citrus 
LDSF Residential 
MDSF Residential 
HDSF Residential 
Multifamily Bldg 
Mobile Home 
Commercial/Services 
Extractive 
Institutional 
Industrial 
Transportation 
Water 
STP & Power Plants 

Total 

SB1 

EXISTING 
Flour Bluff 
Corpus Christi 

Acres 
===== 

39 
o 

2,446 
2,100 

o 
200 

o 
o 

400 
o 

200 
1,800 

151 
o 
o 

208 
o 
o 

59 
o 
o 
o 

------------
7,603 

EXAMPLE TEST CASE - LAND USE 
environmental engineers, scientists, 
planners. 4& management consultants 
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Task 2.1.B.(2)(a) & (b) 

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 

scenano. 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. 
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4.6.3 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 STORMWATER MASTER PLAM 
WATERSHED MANAGEMENT MODEL 

(1 ) 
NORPOINT SOURCE LOADING SUMMARY 

LAND USE: Existinq 

(2) No BMP Controls With BMPs % Reduction 
Drainaqe % Septic Loadinq (---- Averaqe Annual ----) (---- Averaqe Annual ----) Surface 

Basin Area (ac)Ilpervllpact Factors Constituent (units) Surface Baseflov Tohl Surface Baseflow Total NPS Loads 
======================================================================================================================================= 

Flour Bluff 7,603 11.7% 0.0% Mediul Runoff (in/yr) 8.86 4.00 12.86 8.86 4.00 12.86 
Flour Bluff 7,603 11.7% 0.0% Medium Total-P (Ibs/yr) 3,240 830 4,070 2,980 830 3,810 -8.0% 
Flour BI uff 7,603 11.7% 0.0\ Mediul Total-N (Ibs/yr) 1U10 6,200 24,110 17,010 6,200 23,210 -5.0% 
Flour Bluff 7,603 11.7% 0.0% Mediul Lead (lbs/yr) 481 0 481 409 0 409 -15.0% 
Flour Bluff 7.603 11.7% 0.0% Mediul Zinc (lbs/yr) 356 0 356 321 0 321 -10.0\ 
Flour Bluff 7,603 11.7% 0.0% Hiqb Total-P (lbs/yr) 7,630 830 8,460 7,020 830 7,850 -8.0% 
Flour BI uff 7,603 11.7% 0.0% Hiqh Tohl-N (lbs/yr) 35,610 6,200 41.810 33,830 6,200 40,030 -5.0% 
Flour Bluff 7,603 11.7% 0.0% Hiqb Lead (Ibs/yr) 1.156 0 1.156 982 0 982 -15.0% 
Flour Bluff 7,603 11.7% 0.0% Hiqh Zinc (I bs /yr) 920 0 920 828 0 828 -10.0% 
Fleur Bluff 7,603 11.7% 0.0% Low Total-P (lbsfYr) 920 830 1,750 840 830 1,670 -8.0% 
Flour Bluff 7,603 11.7% 0.0\ Low Total-N (I bs /yr) 7,190 6,200 13,390 6,830 6,200 13,030 -5.0% 
Flour Bluff 7,603 11. 7% 0.0% Low Lead (lbs/yr) 128 0 128 109 0 109 -15.0\ 
Flour Bluff 7,603 11.7% 0.0% Low Zinc (lbs/yr) 80 0 80 72 0 72 -10.0% 

====~==========================================================:======================================================================= 

COM 

(1) Input data and results have not been verified. Presented for WMM model delonstration purposes only. 

(2) Loadinq factors are representative of statistical significance with respect to the estilate of nonpoint pollution 
loadings for specific land use. 

EXAMPLE TEST CASE - NONPOINT SOURCE LOADING SUMMARY 
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Task 2.I.B.(2)(a) & (b) 

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 
Sta tion Base Trace Heavy H-24 H-48 Base Trace Heavy 

C 1 24.5 . 

D 1 23.5 

G 0 0 0 0 25 29.2 
6 6.5 8.0 5.0 25 29.6 

H 0 0 0 0 25 27.5 
4 25 

I 0 0 0 0 25 25.7 
8 8 8.0 8.0 25 29.2 

p 0 0 0 0 25 29.0 
8 6.5 8.0 6.0 25 29.5 

Q 0 0 0 0 25.1 29.2 
4 6.5 7.0 8.0 25.1 29.3 

R 0 0 0 0 25.3 29.0 
5 5.5 5.0 9.0 25.3 29.5 

S 0 0 0 0 25.1 28.8 
8 8 13.0 9.0 25.2 29.7 

T 0 0 0 0 26.0 29.0 
5 10 4.5 4.5 25.6 29.5 

U 0 0 0 0 25.1 28.8 
4 5 10.0 10.0 25.2 29.6 

H-24 H-48 Base 

9.7 

9.7 

29.2 29.2 7.7 
29.5 29.5 7.52 

29.5 28.8 7.2 
6.8 

29.3 29.1 6.9 
29.4 29.5 5.3 . 
29.4 29.4 6.4 
29.5 29.5 6.5 

29.3 29.5 6.7 
29.5 29.6 6.8 

30.0 29.4 8.4 
30.1 29.3 8.6 

29.2 29.5 7.52 
29.5 29.5 7.52 

29.5 29.8 7.2 
29.5 29.5 7.34 

29.3 29.5 7.52 
29.2 29.4 7.52 

OXYGEN ppm 

Trace Heavy H-24 

5.9 7.0 
5.6 6.8 

5.2 6.0 

6.3 3.4 
3.2 1.4 

5.7 7.5 
5.3 6.9 

5.9 7.1 
5.3 6.8 

4.9 5.3 
4.1 5.2 

5.3 5.6 
3.2 4.1 

5.5 4.9 
3.4 4.9 

5.3 5.2 
3.4 5.0 

11-48 

of 

7.8 
7.1 

7.1 

2.6 
6.0 

7.3 
6.8 

7.5 
7.2 

6.4 
6.3 

6.2 
6.1 

6.3 
5.9 

6.2 
6.2 

N 
CD 

I 



SALINITY 0/00 

Sta tion Base Trace Heavy H-24 11-48 Base 

C 22.64 8.1 

D 22.64 8.3 

G 18.68 23.7 22.5 18.0 8.2 
18.68 25.6 23.5 18.0 8.2 

II 20.04 12.0 21.4 7.6 8.2 
20.04 8.2 

I 20.04 0.4 18.7 10.4 8.2 
20.04 21.1 21.4 18.1 8.0 

P 18.68 22.8 21.6 18.3 8.1 
18.68 27.4 23.5 18.3 8.1 

Q 19.36 22.8 22.1 18.3 8.1 
19.36 22.8 22.5 18.3 8.1 

R 20.04 22.1 21.8 17.3 8.3 
20.04 22.1 22.1 17.3 8.3 

S 20.04 20.0 22.1 17.7 8.2 
20.04 23.5 22.8 17.7 8.2 

T 20.04 20.4 22.5 15.3 8.2 
20.04 22.8 22.8 16.0 8.2 

U 20.04 17.7 22.5 16.7 8.2 
20.04 22.1 22.8 17.3 8.2 

'. 

PHYSICAL DATA 

pH 

Trace Heavy H-24 

8.2 8.3 
8.2 8.3 

8.05 8.1 

7.5 8.0 
8.1 7.99 . 
8.2 8.2 
8.2 8.3 

8.2 8.3 
8.2 8.3 

8.15 8.0 
8.10 8.1 

8.2 8.1 
8.1 7.1 

8.2 8.05 
8.15 8.12 

8.1 8.1 
8.1 8.12 

H-48 

8 .. 3 
8.32 

8.2 

7.9 
8.2 

8.35 
8.35 

8.35 
8.4 

8.2 
8.2 

8.24 
8.2 

8.15 
8.2 

8.12 
8.2 

Base 

1.5 

1.0 

6 
6 

4 
4 

8 
8 

8 
8 

4 
4 

5 
5 

8 
8 

5 
5 

4 
4 

DEPTH OF WATER FT. 

Trace Heavy H-24 11-48 

N 
\0 

.. 

2 



DISTANCE TO SHORE FT. 

Sta tion Base Trace Heavy H-24 H-48 Base 

. 

C 50 

D 100 

G 0 22.1 
0 

II 0 37.8 
0 

I 0 46.5 
0 

P 500 24.9 
500 

Q 1,000 23.0 
1,000 

R 500 27.3 
500 

S 1,000 16.8 
1,000 

T 500 29.8 
500 

U 1,000 12.2 
1,000 

PHYSICAL DATA 

TURBIDITY J. T. U. 

Trace Heavy 11-24 

8 14 

26.5 300 

43.5 26 

. 
8.5 10 

8.0 11 

10 70 

8.5 24 

10 72 

10 22 

H-48 Base 

16 

180 

72 

18 

27 

42.5 

21.5 

41.5 

39.5 

Trace Heavy 11-24 H-48 

.. 

"" o 
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WATER ANALYSES - BACTERIOLOGY 

TOTAL COLIFORM # ORG/100 mI. FECAL COLIFORM # ORG/100 mI. 

Stat ion Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 11-48 

A 100 Lost 410 Lost 

B 20 Lost GO Lost 
\ 

C OG 300 

D <'10 <.10 

E 600 14,000 300 8,500 

F 220 8,000 100 24,000 

G Lost 12,000 1,000 180 200 Lost 3,200 11,000 ,(10 40 
II Lost OG OG 560 OG Lost 800 2,000 350 7,000 
I .(10 7,000 OG OG OG <.100 4,600 460 15,000 5,000 

J .(10 <10 

K 190 110 

L OG ~100,OOO 

M 

N 6,000 4,700 

0 2,000 200 

P 40 550 270 60 <.100 120 40 30 

Q <100 400 280 180 <.10 180 GO 60 

R I.ost TNTC OG OG Lost 3,000 380 <10 

S l.ost OG 120 Lost Lost 3,000 100 Lost 

T l.ost OG 260 90 Lost 15,000 100 .(10 

U Lost OG 80 70 Lost 6,500 <.10 <.10 

OG - overgrown 

TNTC = too numerous to count 

FECAL STREPTOCOCCI # ORG/100 mI. 

Base Trace 

(10 Lost 

<10 Lost 

dO 

GO 

<10 870 

10 680 

Lost 660 

Lost 410 

<10 500 

<10 

<10 

<10 

730 

1,130 

·<10 

<10 

Lost 

Lost 

Lost 

Lost 

Heavy H-24 

<10 dO 

<10 <10 

<10 <.10 

<.10 <..10 

<10 <10 

<10 <10 

<10 <10 

<10 <10 

<10 (10 

11-48 

• 

<.10 

.(10 

~1O 

<10 

<10 

<10 

l.ost 

.(10 

<"'10 

v.. 
I--' 



SALMONELLA # ORG/I00 mI. 

Stat ion Base Trace Heavy H-24 

A <1 Lost 

B <1 Lost 

C <I 

D <.1 

E <1 <1 

F .(1 .(1 

r, Lost (1 <1 (I 

fI Lost <I £.1 (I 

I <1 <1 <1 (l 

J <1 

K (1 

L <l 
M 

N <1 

0 (l 

P (I (1 (I 

Q (1 <l <1 

R Lost <l (1 

S Lost .(1 <,1 

T Lost .(1 ,1 

u Lost <1 (1 

WATER ANALYSES- - BACTERIOLOGY 

11-48 Base Trace Heavy H-24 

<.1 

<.1 

(1 

<.1 

(1 

<I 

Lost 

(I 

(1 

H-48 Base Trace Heavy H-24 H-48 

~ 

'" N 



BOD mg/l 4 day, *6 day 

Stat ion Batie Trace Heavy H-24 11-48 

A 1 11 

B 1 12 

C <1 

D 3 

E 14 19 

F 5 52 

G 3 5 7 6 8 

II 2 41 8 7 8 

I 8 13 9 8 8 

J 3 

K 2 

L 26 

M 

N 15 

0 29 

p *6 6 6 7 

Q *3 7 7 8 

R 2 6 6 6 

S 2 6 25 6 

T 3 7 7 6 

U 3 6 7 6 

'. 

WATER ANALYSES 

COD mg/l 

Base Trace Heavy H-24 

7.8 29 

12 )50/56 

21 

34.8 

88 >50/100 

16.9 :>50/152 

16 17 18 <:15 

20 43 46 78 

20 >50/53 82 <15 

23 

18 

>50/54.7 

>50/73 

499 

22 46 78 

23 (15 389 

16 107 87 

15 19 19 

19 <15 <15 

17 121 <15 

11-48 Base 

44,000 

31,000 

32,000 

36,000 

3,200 

33,000 

(IS 32,000 

(15 33,000 

110 32,000 

34,000 

803 

34,000 

19 32,000 

375 32,000 

(IS 33,000 

<15 32,000 

19 33,000 

19 34,000 

T-SOLIDS mg/l 

Trace Heavy 11-24 11-48 

13,000 

13,000 
~ 

6,200 

1,500 

33,000 37,600 25,600 26,300 

24,000 7,820 24,500 26,100 

21,000 10,200 10,700 24,900 

1,200 

499 

29,800 25,700 26,400 

28,300 25,500 26,400 

25,100 25,400 25,400 

22,200 25,300 25,400 

22,200 26,600 25,700 

12,000 26,100 25,000 

v. 
v. 



WATER ANALYSES 

TSS mg/1 AMMONIA AS N mg/1 

Stat ion Base Trace Heavy 11-24 11-48 Base Trace Heavy H-24 

A 41 68 0.36 9.3 

B 39 100 0.23 0.07 

c 158 0.10 

D 275 0.36 

E 32 102 (0.05 0.13 

F 24 86 0.17 8.3 

r. 34 76 29 29 43 (0.05 0.12 0.09 <0.05 

II 166 202 106 582 492 (0.05 <0.05 0.26 0.11 

I 35 218 310 54 174 0.08 0.06 0.28 0.53 

J 90 (0.05 

K 41 <0.05 

L 31 20 

M 

N 30 (0.05 

0 670 0.13 

p 32 23 25 47 <0.05 0.07 <0.05 

Q 44 27 42 54 <0.05 0.06 (0.05 

R 56 24 151 99 <0.05 0.11 0.10 

S 42 29 49 49 <0.05 0.08 0.06 

T 87 31 116 121 (0.05 0.10 0.08 

U 62 30 56 106 0.05 0.20 0.07 

., 

11-48 Base 

<0.03 

(0.03 

(0.03 

0.04 

0.14 

0.03 

(0.05 (0.03 

(0.05 <D.03 

0.10 (0.03 

<0.03 

(0.03 

<0.03 

(0.05 (0.03 

(0.05 <0.03 

(0.05 <0.03 

<0.05 <0.03 

(0.05 <0.03 

<0.05 (0.03 

NITRITE AS N mg/1 

Trace Heavy 11-24 

0.06 

0.03 

0.07 

0.81 

(0.03 <0.03 0.03 

(0.03 0.07 0.15 

<0.03 0.04 0.71 

0.03 

0.05 

(0.03 (0.03 

<0.03 (0.03 

<0.03 0.05 

<0.03 <0.03 

<0.03 '0-.03 

(0.03 (0.03 

11-48 

of 

(0.03 

(0.03 

<0.03 

(0.03 

(0.03 

<0.03 

<0.03 

(0.03 

<.0.03 

'vi 
~ 

2 



NITRATE AS N rng/1 

Stat ion Base Trace Heavy H-24 H-48 Base 

A 0.07 0.08 0.36 

B 0.08 0.59 <'0.3 

C 0.18 <0.3 

D 0.38 0.36 

E 17 0.87 ,(0.3 

F 0.18- 3.7 0.3 
(; 0.10 0.24 0.03 0.05 .(0.03 <0.3 

II 0.09 0.18 0.60 0.29 0.24 <'0.3 

I 0.06 0.39 0.37 0.42 0.39 <0.3 

J 0.06 <0.3 

K 0.07 0.6 

L 0.10 1.3 

M 

N 0.90 

0 0.81 

p 0.06 0.03 0.03 (0.03 (0.3 

Q 0.06 0.03 .(0.03 <0.03 (0.3 

R 0.09 0.10 0.04 <0.03 0.4 

S 0.09 0.10 0.03 (0.03 1'.0 

T 0.09 0.07 0.04 <0.03 <0.3 

U 0.09 0.18 0.03 (0.03 <0.3 

WATER ANALYSES 

KJELDAHL AS N rng/1 

Trace Heavy H-24 H-48 Base 

0.8 0.11 

0.9 0.05 

0.16 

0.24 

(0.3 0.98 

2.2 0.13 

(0.3 0.58 0.39 0.58 0.06 

2.8 1.1 0.67 1.1 0.19 

2.4 1.2 1.4 0.77 0.08 

0.16 

0.14 

3.2 

2.0 

2.4 

0.49 0.72 0.48 0.06 

0.47 0.66 0.47 0.07 

0.43 0.81 0.64 0.07 

0.36 0.69 <0.25 0.05 

0.40 0.60 (0.25 0.10 

0.33 0.57 <0.25 0.06 

---- -

T-PHOSPHORUS mg/l 

Trace Heavy H-24 

3.7 

0.23 

0.68 

0.98 

0.15 0.05 0.03 

0.25 0.67 0.29 

0.40 0.77 0.68 

0.24 

0.28 

0.07 0.04 

0.06 0.06 

0.10 0.12 

0.10 0.08 

0.09 0.09 

0.14 0.13 

11-48 

0.07 

0.25 

0.19 

0.08 

0.07 

0.07 

0.05 

0.11 

0.07 

.. 

\,< 
.." 
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O-PHOSPHORUS AS P mg/l 

Stat ion Base Trace Heavy H-24 H-48 

A 0.04 3.6 

B 0.01 0.11 

C 0.06 

D 0.09 

E 0.68 0.41 

F 0.07 0.78 

G <0.01 0.05 0.03 0.02 0.02 

II 0.01 0.09 0.48 0.04 0.06 

I 0.03 0.18 0.21 0.61 0.12 

J 0.06 

K 0.06 

L 1.9 

H 

N 0.15 

0 0.29 

P <.01 0.03 0.03 0.07 

Q {.01 0.03 0.03 0.05 

R .01 0.05 0.05 0.04 

S .01 0.05 0.03 0.04 

T .01 0.04 0.03 0.04 

u .01 0.08 0.03 0.04 

WATER ANALYSES 

TOC mg/l 

Base Trace Heavy H-24 

11 14 

4.4 16 

5.4 

4.8 

25 35 

2.5 42 

3.8 8 6 4 

6.6 19 5 9 

4.3 20 5 5 . 
7.0 

5.0 

16 

17 

430 

4.8 5 8 

13 4 18 

5.2 11 6 

4.8 7 5 

4.3 4 5 

14 4 5 

H-48 Base 

15,900 

13,000 

16,500 

17,100 

1,090 

16,600 

4 17 ,800 

11 16,900 
7 16,500 

18,500 

289 

1,530 

4 15,700 
4 15,700 
4 16,800 
9 13,200 
7 19,800 
5 17,400 

CHLORIDE mg/l 

Trace Heavy H-24 H-48 

10,000 

6,510 
of 

2,160 

532 

16,800 11,300 12,300 12,300 

16,500 

8,000 

510 

180 

3,530 12,400 12,100 

4,410 4, 770 11,900 

11,900 12,000 12,400 

11,700 11,900 12,000 

9,730 11,700 12,000 

10,200 12,200 12,000 

10,000 11,900 12,200 

5,830 12,400 12,300 

'-" a-. 
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WATER ANALYSES 

SULFATE mg/1 PHENOLICS mg/1 

Stat ion Base Trace Heavy H-24 H-48 Base Trace Heavy 11-24 

A 2,000 1,200 (5 (5 

B 1,800 800 <5 .(5 

C 2,200 <5 

D 2,200 (5 

E 520 380 170 (5 

F 2,000 220 (5 58 

G 2,000 2,000 1,800 1,900 1,900 No Sample <5 <5 (5 

H 2,300 1,400 520 1,800 1,900 (5 <'5 <.5 (5 

I 2,100 1,200 690 820 1,800 (5 <'5 (5 .<5 

.J 2,400 (S 

K 64 (5 

L 310 14 

H 

N 94 5 

0 49 Interference 

P 2,000 1,900 1,300 1,900 <'5 <.5 (5 

Q 2,100 1,800 1,900 1,900 <:5 (5 (5 

R 2,300 1,600 1,900 2,100 <5 (5 ,(5 

S 2,100 1,600 1,900 1,900 <5 (5 <.S 

T 2,100 1,700 1,800 2,100 (5 <5 (S 

U 2,100 1,300 2,000 2,000 (5 (5 (5 

'. 

11-48 Base 

(10 

<10 
(10 

(10 

<10 

(10 

<.s L.A. 

(5 QNS 

(5 ,(10 

<'10 

<10 

(10 

(5 (10 

(5 <10 

<5 (10 
(5 <10 

(5 <.10 

(5 (10 

5 

OIL & GREASE mg/1 

Trace Heavy 

GO 

(10 

16 

19 

GO (5 

GO 6.6 

(10 9.8 

19 

82 

<'5 

<'5 

(5 

<5 

<5 

(5 

H-24 11-48 

• 

<'5 (5 

(5 Interferen 

.(5 .(5 

<5 Interferen 

<'5 

(5 

(5 

(5 

(5 

(5 

<5 

<5 

<.5 

<5 

"" -...J 

e 
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WATER ANALYSES - PESTICIDES 

DIAZINON ug/l 2-4D ug/l 

Stat ion Base Trace Heavy 11-24 11-48 Base Trace lIeavy H-24 

A (0.5 (0.5 <.20 (20 

B 1.7 (0.5 (20 (20 

C 0.84 (20 

D 1.3 (20 

E 0.75 (0.5 (20 (20 

F 8.8 0.68 (20 (20 

G {0.5 (0.5 (0.5 (0.5 (0.5 (20 (20 (20 <'20 

II (0.5 (0.5 1.1 (0.5 (0.5 (20 <'20 {20 (20 

I <.0.5 <0.5 0.5 (0.5 (0.5 (20 (20 (20 (20 

J 10 (20 

K 11 (20 

L 5.2 (20 

M 

N (0.5 (20 

0 (0.5 <.20 

p (0.5 (0.5 <0.5 (0.5 (20 (20 (20 

Q (0.5 (0.5 (0.5 (0.5 (20 <20 <20 

R (0.5 <0.5 (0.5 (0.5 <20 (20 (20 

S (0.5 <.0.5 <0.5 (0.5 (20 <20 (20 

T (0.5 (0.5 (0.5 (0.5 {20 (20 <20 

U <0.5 0.6 <0.5 <0.5 (20 (20 (20 

H-48 Base 

(J.O 

(1.0 

<1.0 

(1.0 

(1.~ 

(1.0 

(20 (1.0 

(20 (1.0 

(20 (1.0 

(1.0 

(1.0 

(1.0 

(20 (1.0 

(20 (1.0 

(20 <.1.0 

.(20 (1.0 

.ao (1.0 

(20 (1.0 

MALATHION ug/l 

Trace Heavy H-24 

<I.O 
<1.0 

2.5 

2.5 

(1.0 (1.0 <.1.0 

2.6 (1.0 (1.0 

1.7 (1.0 (1.0 

{1.0 

(1.0 

(1.0 (1.0 

(1.0 (1.0 

<1.0 (1.0 

(1.0 (1.0 

(1.0 (1.0 

(1.0 <1.0 

11-48 

• 

(1.0 

.(1.0 

(1.0 

(1.0 

<1.0 

(1.0 

(1.0 

(1.0 

(1.0 

"" OJ 



) 
WATER ANALYSE~ - PESTICIDES 

DIELDRIN ug/1 CHLORDANE ug/1 

Stat ion Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 
. 

A (0.1 (0.1 (J..O <1.0 
B <0.1 <0.1 <'l.0 <'l.0 

C (0.1 (l.0 

D (0.1 <'l.0 

E <0.1 <'0.1 <'l.0 (l.0 

F (0.1 (0.1 2.6 (l.0 

G <0.1 ,(0.1 (0.1 (0.1 <.0.1 <l.0 <l.0 (l.0 <l.0 

H (0.1 (0.1 (0.1 (0.1 (0.1 <"l.0 (l.0 <'l.0 (l.0 

I <0.1 (0.1 (0.1 <.0.1 (D. 1 <'l.0 (1.0 <'l.0 '(l.0 . 
J (0.1 (l.0 

K (0.1 l.9 

L <.0.1 l.1 

M 

N (0.1 '(l.0 

0 (0.1 (l.0 

p (0.1 (0.1 <.0.1 <.0.1 (l.0 (l.0 <l.0 

Q (0.1 (0.1 (0.1 <.0.1 <'l.0 <,l.0 (l.0 

R (0.1 (0.1 (0.1 <.0.1 ":'l.0 (l.0 <'l.0 

S (0.1 (0.1 (0.1 (0.1 <'l.0 (l.0 (l.0 

T ,(0.1 (0.1 .(0.1 <.0.1 (l.0 (l.0 (l. 0 

U <0.1 (0.1 <.0.1 ,0.1 (l.0 <1.0 <'l.0 

CHLORINATED PHENOLS ug/l 

H-48 Base Trace Heavy H-24 

<.100 (100 

(100 (100 

<100 

<100 

<100 <'100 

.(100 <.100 

<1.0 <100 (100 qOO <'100 

<l.0 <100 <.100 <.100 <100 

<'l.0 <.100 <"100 (100 dOO 

<.100 

<100 

<100 

<100 

<'100 

(l.0 (100 <.100 <100 

<1.0 <.100 <.100 (l00 

<.l.0 (100 (100 (100 

(l.0 ,(100 <'100 <100 

<.l. 0 <'100 <.100 <100 

(1.0 (100 (100 (100 

H-48 

~ 

<100 

<.100 

<.100 

<100' 

(100 

<100 

<100 

<'100 

<'100 

'" \0 

2 



PCB's ug/l 

Stat ion Base Trace Heavy H-24 11-48 

A (1.0 <1.0 

B <1.0 <I.O 

C <.1.0 

D 1.4 

E <'1.0 <.1.0 

F 2.7 <'1. 0 

G 1.5 0.0 <1.0 1.4 <'1.0 

\I 1.1 <1.0 <1.0 <1.0 <.1. 0 

I <1.0 <1.0 <1.0 1.0 <'1.0 

J 2.0 

K G.O 

L <'1.0 

H 

N <1.0 

0 <'1.0 

P <.1.0 (1.0 <1.0 <1.0 

Q 1.0 <1.0 1.1 <1.0 

R 1.1 <'1. 0 <..1.0 (1.0 

S 2.0 (1.0 (1.0 <.1.0 

T (1.0 <1.0 (1.0 <.1.0 

U <1.0 <1.0 <'1.0 <.1.0 

" 

WATER ANALYSES - PESTICIDES 

ALDRIN ug/l 

Base Trace Heavy H-24 

<0.05 <0.05 

.(0.05 <0.05 

.(0.05 

<0.05 

(0.05 (0.05 

(0.05 (0.05 

(0.05 <.0.05 (0.05 (0.05 

<0.05 <0.05 (0.05 (0.05 

.(0.05 <0.05 (0.05 (0.05 . 
<0.05 

<'0.05 

<0.05 

(0.05 

<0.05 

(0.05 (0.05 <0.05 

(0.05 <0.05 (0.05 

<0.05 (0.05 (0.05 

<0.05 (0.05 <0.05 

<0.05 <.0.05 (0.05 

<,0.05 <0.05 (0.05 

11-48 

<0.05 

<.0.05 

<0.05 

<0.05 

(0.05 

(0.05 

(0.05 

(0.05 

(0.05 

Base Trace Heavy H-24 11-48 

~ 

..,. 
o 

.3 



As ug/l 

Stat ion Base Trace Heavy H-24 H-48 

A <2 4.4 

B <.2 4.2 

C (.2 

D (2 

E 13 8.0 

F 2.0 9.0 

G <"2 <'2 .(2 Q.. .(2 

H <2 2.4 (2 <'2 {2 

I "-2 4.2 <2 <.2 (2 

J <'2 

K 8 

L 8 

M 

N 2.8 

0 8.2 

p <'2 (2 <.2 <2 

Q <.2 <.2 (2 <'2 

R <'2 <'2 <'2 <"2 

S <2 {2 <2 <2 

T <2 <'2 <2 (2 

U <'2 (2 (2 <'2 

" 

WATER ANALYSES )METALS 

Cd ug/l 

Base Trace Heavy H-24 H-48 

.(5 <'5 

<.5 <'5 

<.5 

,(5 

<'5 .(5 

<5 <"5 

,(5 9 <'5 .(5 <.5 

(5 7 <.S <'5 <'5 

<5 6 (5 <.5 .(5 

<'5 

(5 

(5 

.(5 

(5 

<s <'5 <'5 <5 

7 <.5 <'5 <.5 

<s <'5 <'5 ,(5 

.(5 <s (5 <'5 

<'5 {5 <S (5 

<5 <'5 (5 <5 

Base Trace 

(20 <20 

<'20 <'20 

23 

<'20 

250 39 

160 560 

,(20 <'20 

.(20 <'20 

.(20 (20 

(20 

200 

.(20 

.(20 

150 

<..20 

..(20 

<'20 

<'20 

<20 

(20 

Cr ug/l 

Heavy H-24 

<.20 "-20 

.(20 <20 

<'20 46 

<'20 (20 

.( 20 (20 

<20 <'20 

<.20 . (20 

(20 <20 

(20 (20 

H-48 

.. 

<20 

.(20 

<.20 

<.,20 

(20 

<.20 

.(20 

<20 

(20 

.l>
I--' 

1 



WATER ANALYSES - METALS 

As ug/1 Cd ug/1 

Stat ion Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 

A (2 4.4 (5 <5 

B <.2 4.2 <.5 <'5 

C <.2 .(5 

D (2 ,(5 

E 13 8.0 <"5 «.5 

F 2.0 9.0 <5 ,(,5 

G .(.2 ,(2 <..2 Q. <'2 <'5 9 <"5 (5 

H <2 2.4 (2 <2 <.2 (5 7 <"5 <.5 

I <2 4.2 <'2 <.2 (2 {5 6 {5 (5 

J <'2 <'5 

K 8 .(5 

L 8 <5 

M 

N 2.8 .(5 

0 8.2 (5 

p <'2 (2 <.2 <.2 <s ,(5 .(5 

Q <'2 <.2 <.2 <'2 7 <5 <5 

R (2 <2 <'2 <2 <5 <5 ,(5 

S (2 (2 <'2 <2 .(5 <s (5 

T ~2 <2 <2 <2 (5 <5 <s 
U <"2 <2 (2 <2 (5 ,(5 (5 

'. 

H-48 Base Trace 

(20 <'20 

.(20 <'20 

23 

<'20 

250 39 

160 560 

<.,5 .( 20 <'20 

<5 .( 20 ,(20 

<.5 (20 (20 

.(20 

200 

<,20 

.(20 

150 

<5 .(.20 

<..5 <.20 

<5 <-20 

<5 <'20 

(5 <"20 

<5 (20 

Cr ug/1 

Heavy H-24 

<20 <20 

.(20 <20 

<'20 46 

,(20 (20 

<.20 (20 

.(20 <'20 

<.20· (20 

(20 .(20 

<20 (20 

H-48 

of 

<20 

<.20 

<.20 

<.20 

(20 

.(20 

<.20 

<20 

(20 

po 
~ 



WATER ANALYSES - METALS 

Cu ug/1 Hg ug/1 

Stat ion Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 

A .£.10 .(10 .(1 ~1 

B 12 ~10 <.l <:.l 
C L.1O 1.4 

D 13 L.1 

E UO 24 .(1 .(1 

F 12 24 .(1 ~ 

G 18 18 .(10 .(10 .(10 .(1 ~1 4.1 .£.1 

II 15 23 .(I 0 <10 <10 <'1 Zl "-I .(l 

I <'10 30 <'10 4.10 4.10 4.1 <.1 .(l 0 

J <.10 <1 
K 00 (1 

L (10 (I 

M 

N .(20 d 

0 160 L.l 
p II (10 <'10 (10 0 (1 <J. 

Q II .(10 (10 <'10 ..(1 .(1 <.1 

R 14 <'10 ,(10 .(10 .(.l (I <.l 

S II GO 4.10 ..(10 ~1 (1 4.1 

T 15 DO 4.10 <10 L.l 4.1 <.1 

U <.1 0 o£.10 .(10 <.10 <'1 o£.l 1 

H-48 Base Trace 

45 277 

180 110 

100 

110 

39 76 

71 85 

L.l 25 37 

<1 70 72 

.(1 45 112 

72 

54 

240 

<.10 

110 

..(1 33 

.(1 32 

<1 34 

<1 27 

<1 53 

(I 47 

Mn ug/1 

Heavy H-24 

22 27 

56 310 

80 78 

20 20 

16 21 

23 120 

20 43 

19 150 

27 52 

2 

H-48 

• 

28 

370 

158 

41 

47 

55 

41 

110 

76 

-_ .. _--_._--

P 
N 



WATER ANALYSES - METALS 

Ni ug/1 Ph ug/l 

Stat ion Base Trace Heavy H-24 H-48 Base Trace Heavy H-24 

A (20 60 70 <40 

B 30 50 "-40 <.40 

c < 20 <"40 

D <.20 60 

E <'.20 40 (40 230 

F 220 30 60 60 

G 50 100 ..(20 <20 .(.20 (40 .(40 <'.50 <50 

1\ 50 80 ,,(20 ,,(20 <.20 (40 120 <sO 65 

I ..(20 80 <20 <20 <20 60 230 73 <50 

J .(20 <40 

K 120 (40 

L (20 (40 

M 

N (30 <40 

0 .(30 660 

P (20 <'.20 50 ,(20 <40 ,(50 <50 

Q ,(20 (20 ,(20 <.20 (40 .(50 <50 

R 80 -(20 <.20 <20 .(40 <.sO <50 

s 70 <.20 <20 ao ·<'40 <50 <50 

T 80 <20 <20 <20 <40 <50 <50 

U 60 (20 -(20 <20 50 <50 <SO 

H-48 Base Trace 

13 13 

9 48 

25 

44 

290 170 

52 355 

.(50 18 20 

60 15 79 

(50 17 100 

19 

38 

17 

3 

610 

(50 23 

<50 23 

<50 13 

<50 30 

<50 9 

(50 12 

Zn ug/1 

lIeavy H-24 

21 32 

49 80 

49 45 

10 15 

15 30 

12 30 

12 13 

12 48 

22 17 

11-48 

~ 

24 

55 

36 

24 

28 

18 

19 

27 

22 

.,. 
Vl 

3 



SEDIMENT ANALYSES 

COD mg/kg T-PHOS. mg/kg KJELDAHL AS N mg/kg 
Stat ion Base Trace Heavy H-24 H-48 Base Trace Heavy 1\-24 H-48 Base Trace Heavy H-24 H-48 

A 

B 

C 2,500 740 170 • 
D 21,000 1,900 810 
E 

F 

G 19,100 11,000 1,300 140 340 380 
II 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 

K 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 SO 240 120 

u 2,640 12,000 660 150 260 650 

f 



OIL & GREASE mg/kg 

Stat ion Base Trace Heavy H-24 H-48 

A 

B 

C 420 

\) 480 

E 

F 

G 6,800 4,300 

\I 10,000 1,500 

T 1,200 1,200 

J 1,300 

K 480 

L 

M 

N 

0 

p 1,100 250 

Q 280 160 

R 400 150 

S 240 160 

T 580 140 

U 330 370 

SEDIMENT ANALYSES 

ALDRIN ug/kg 

Base Trace Heavy 11-24 H-48 

(1.0 

<1.0 

<1.0 <.1.0 

<1.0 <1.0 

(1.0 <'1.0 

<'1.0 

<1.0 

<'1.0 (1.0 

.0(1.0 <.1.0 

<'1.0 <1.0 

<.1.0 (1.0 

<1.0 <1.0 

<.1.0 <1.0 

--- -

CHLORDANE ug/kg 

Base Trace lIeavy H-24 

<20 

<20 

<20 

{20 

~20 

<20 

<.20 

<'20 

<20 

<.20 

(20 

32 

<20 

11-48 

~ 

.( 20 

<20 

40 

6.8 

{20 

GO 

.(20 

<20 

<'20 

P 
IJ1 

2 



CHLORINATED PHENOLS ug/kg 

Stat ion Base Trace Heavy H-24 H-48 

A 

B 

C <..2,000 

D <2,000 

E 

F 

G ..(2,000 (2,000 

H <2,000 <.2,000 

I <2,000 <2,000 

J <2,000 

K <2,000 

L 

M 

N 

0 

P <2,000 <.2,000 

Q <.2,000 <.2,000 

R <2,000 <.2,000 

S (2,000 <2,000 

T <.2,000 (2,000 

U .(2,000 <.2,000 

SEDIMENT ANALYSES 

DIAZINON ug/kg 

Base Trace Heavy H-24 H-48 

<5 

<'5 

<'5 <.5 

<5 <5 

<'5 <.5 

<5 

<5 

<.5 <5 

,(5 <5 

<.5 <5 

<5 <5 

<'5 <'5 

<'5 .(5 

DIELDRIN ug/kg 

Base Trace Heavy H-24 

<'3 

<.3 

<3 

<.3 

<'3 

.(.3 

<\.3 

<3 

(3 

<3 

<3 

<'3 

<3 

H-48 

<3 

<3 

<3 

<'3 

{3 

<3 

<3 

<.3 

<.3 

~ 

P 
0\ 

J 



SEDIMENT ANALYSES 

2-4D ug/kg MALATHION ug/kg 

Stat ion Base Trace Heavy 11-24 11-48 Base Trace lIeavy 11-24 

A 

B 

C <400 <10 

D ":::400 <.10 

E 

F 

G 4.400 <400 .(10 

H ~.400 .(400 £.l0 

I <.400 <400 LI0 

J ~.400 dO 

K <.400 <10 

L 

M 

N 

0 

P <400 <400 <.10 

Q <400 .(400 .(10 

R <.400 <400 <.10 

S <400 <400 <10 

T ,(400 <.400 <.10 

U (.400 .(400 .(10 

~.-~----~-

'. 

11-48 Base 

(20 

<.20 

.(10 8,600 

<.10 .(20 

<.10 <.20 

..(20 

29 

.£.10 970 

(10 <20 

.( 10 <20 

,(10 <20 

.(10 <20 

(10 <20 

PCB's ug/kg 

Trace lIeavy 11-24 1\-48 

• 

130 

<20 

(20 

210 

<20 

<20 

<20 

<20 

<20 

-- ~ 

.j::
-.j 

4 



SEDIMENT ANALYSES 

As mg/kg Cd mg/kg 
Station Base Trace Heavy H-24 11-48 Base Trace Heavy 

A 

B 

C 0.75 <0.1 

D 3.4 1.1 
E 

F 

G <0.1 0.12 0.44 

II 2.7 0.98 0.62 

I 6.5 2.1 <0.1 

J -<.0.1 0.18 

K 1.9 <.0.1 

L 

M 

N 

0 

p 1.8 2.4 1.6 

Q 1.1 2.9 0.63 

R 0.69 0.22 <0.1 

:1 1.1 1.4 <.0.1 

0.99 0.66 <'0.1 

UI 0.85 0.40 <.0.1 

11-24 11-48 Base 

0.75 

4.3 

<0.1 .(0.50 

1.1 5.0 

0.57 8.5 

<.0.5 

1.2 

1.3 21 

1.2 3.3 

0.48 0.67 

1.2 0.9 

0.32 2.8 

0.42 1.3 

Cr mg/kg 

Trace Heavy 11-24 11-48 

~ 

<..0.5 

8.9 

5.9 

7.7 

13 

0.16 

3.8 

1.2 

0.63 

p 
CD 

5 



SEDIMENT ANALYSES 

Cu mg/kg Hg mg/kg 
Station Base Trace Heavy H-24 11-48 Base Trace Heavy 

A 

B 

C 1.3 <0.05 

D 6.5 0.06 

E 

F 

"I <0.50 <0.5 0.18 

HI 11 11 ,(0.05 

I I 6.4 6.2 ,(0.05 

JI 0.83 <0.05 

K\ 2.6 .(0.05 

L 

M 

N 

0 

P 11 7.2 0.05 

Q 3.4 6.5 .(0.05 

R 2.4 0.83 ,(0.05 

:1 1.3 4.2 ~.05 

1.7 3.2 .(0.05 

UI 1.1 0.79 .(0.05 

H-24 H-48 Base 

31 

150 

.(0.05 37 

<'0.05 93 

.(0.05 130 

5.3 

120 

0.06 85 

0.05 57 

<0.05 25 

,(0.05 30 

.(0.05 38 

.(0.05 33 

Mn mg/kg 

Trace lIeavy 11-24 11-48 

• 

6.9 

290 

160 

100 

160 

90 

130 

25 

110 

P 
\Q 

6 



Ni mg/kg 

Stat ion Base Trace Heavy H-24 H-48 

A 

B 

C 1.1 

D 6.5 

E 

F 

G 1.3 <.0.5 

H 1.1 9.0 

I 5.1 5.4 

J 0.66 

K 3.4 

L 

M 

N 

0 

P 4.0 3.3 

Q 2.2 10 

R 0.6 4.2 

S 1.3 0.65 

T 1.0 2.4 

U 0.67 1.3 

SEDIMENT ANALYSES 

Pb mg/kg 

Base Trace Heavy H-24 H-48 

2.9 

8.4 

16 2.8 

77 100 

27 41 

3.7 

5.6 

160 39 

13 22 

55 7.5 

8.6 15 

91 14 

13 9.1 

Zn mg/kg 

Base Trace Heavy 

7.5 

58 

24 

63 

41 

2.0 

12 

160 

67 

12 

15 

17 

11 

H-24 11-48 

• 

0.28 

100 

47 

120 

100 

32 

57 

17 

26 

\J1 
o 

7 
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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 present 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. Oil and grease were below acceptable levels and Phenolics 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 pesticides 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 EPA 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 reached significant levels and further studies are suggested to relate pollutant 

concentrations to natural watershed background levels or degradative processes. 

Suggested Future Studies: 

ColiforIDS and fecal streptococci counts were above accentible levels at 

transects G, H and I after rain events. Although the numbe'rs 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 bacteria and viruses of health significance 

should be made along with attempts to differentiate between human and animal 

coliforms and streptococci. 

The levels of PCB in the sediments at stations G and P suggest further 

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 the.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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Task 2.I.B(2)(c) 

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. 

micit 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 2.I.C.(3) presents a control plan 

describing methods of detecting and locating illicit connections to the storm sewer 

system. 

1-1 



Task 2.I.B(2)(c) 

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 4Ljl0l contains an outfall known as 

OC06.00R. This outfall is located on Oso Creek (oq, 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. 

2.1 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.I.A (Mapping Data 

Collection). The field survey crews currently performing mapping data collection 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.I.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: 
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Priority for Supplemental Screening Site Selection: 

1. Upstream From Submerged Outfall 

2. Upstream From Flowing Outfall 

3. Industrial Areas, including transportation facilities 

4. Institutional, especially medical facilities 

5. Commercial 

6. Residential 

7. 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 40/108 contains outfall 

OC03.30R, 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/I04 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. 

2.2 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 I.D. 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). 

11. Visually inspect the sample for the following parameters: 

a) color; b) odor; c) turbidity; d) oil sheen; 

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. 

2-6 



DRY WEA'lHER SAMPLING DATA SHEET 
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FILL IN BLANKS/CIRCLE APPROPRIA'IE ITEMS 
PROVIDE DESCRIPI'ION OF ITEMS CIRCLED AS APPLICABLE 

INVESTIGA'IOR: 

DA'IE: TIME: 

SI'IE LD. # :FILM: YES NJ 

VISUAL CHECK RESULTS 

STAKE FCXJND: YES NJ SAMPLE: 1 2 

COLOR: YES NJ ODOR: YES NJ 

TURBIDITY: YES NO SCUM: YES NJ 

OIL SHEEN: YES NJ ALGAE: YES NJ 

TEST KIT RESULTS 

'IOI'AL COPPER: ( bYll ) 'IOI'AL CHLORINE: ( DUll) 

'IOI'AL PHENOL: ( DUll) pH: .-
AMKNIA: (!P ll ) DETERGENTS: ( DUll) 

:FILM DEPI'H: . VELOCITY: 

OUTFALL DIMENSIONS: (FT)/ (SEC.) - (FT./SEC) 

METHOD: 1) :FILM STICK 2) STAKE 'IO STAKE 

CXMo£NTS: 
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iv. 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. 
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v. Photograph outfall and flow 

4. If flow is not present, record on data sheet and continue to next site. 

2.3 DRY WEA1HER 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

mental 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 I.D.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 I.D. 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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MAPPIH; DM2VOO.Y WEA'lHER. SAMPLIN:; MTA SHEET FCR ~ srm 

FILL IN BLANKS/CIRClE APPROPRIATE ITEMS 
PROVIDE DESCRIPTION OF ITEMS CIRCLED AS APPLICABLE 

INVESTIGA'IOR: 

DATE: TIME: 

SITE LD. # DEBRIS: YES 00 

SITE MATERIAL: CONCRETE METAL EARTH OI'HER 

SITE STRUClURAL CONDITION: GCXID FAIR PCOR 

SITE SILTATION DEPTH: NONE 1/4 FULL 1/2 FULL 3/4 FULL Pux;GED 

CXNJXJIT OR CHANNEL DIMENSIONS: 

WEED GR(WrH: YES 00 FI.IJiI: YES 00 

CDIDR: YES 00 OOOR: YES 00 

'IURBIDITY : YES 00 SCUM: YES 00 

OIL SHEEN: YES 00 ALGAE: YES 00 

IAND USE: UNDEV. AGRI. IND. RES. m1M. 

FI.IJiI DEPTH: VELOCITY: 

(FT)I (SEC.) = (FT/SEC) 

METHOD: 1) FI.IJiI STICK 2) STAKE 'IO STAKE 

'IOl'AL CDPPER: ( g(;u) 'IOl'AL CHI.DRINE: (Wn) 

'IOl'AL PHEN:)L: (DUll) PH: 

AMMJNIA: (oalU DETERGENTS : (wn) 

c:c::t1MENTS : 
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6. Note structural condition of site. 

7. Note siltation depth in conduit or channel. 

8) Record presence of: a) debris; b) weed growth. 

9. 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. 

1. Visually inspect the sample for the following parameters: 

a) color; b) odor; c) turbidity; d) oil sheen; e) algae; 

f) surface scum 

ii. 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. 

iii. Determine the velocity of flow using the method best suited for the 

magnitude of flow (as discussed in Section 2.2.3.iv). 

iv. Photograph outfall and flow 

10. Note ease of accessibility of the site In comments section of Data Sheet for 

future access. 

11. Photograph site. 

12. If flow is not present, record on data sheet and continue to next site. 
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2.4 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. 

2.5 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 20% 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: 

2. Availability 

3. Dependability and Accuracy 

4. Ease of Use 

5. Compatability with EPA Regulations 

3-1 

Total Cost of Option 
(Kit. Materials) 

200 



Task 2.I.B(2)(c) 

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. 

3.3 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 preser

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 
Bv Svstem: Lamotte Chemetrics Local/Private Lamotte, Chemetrics. Hach 

1) Total Phenol YES YES YES YES 
2) Total Copper 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 Sam(!le 

1) Total Phenol YES (Liquid/Powdet) 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 lEST KIT SELECTION 

4.1 LAMOTlE SPECIFICATIONS 

The tests performed using the Lamotte Test Kit and their ranges are as follows: 

1) pH: Range: o - 14 pH 

Sensitivity: ..±...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: 

5) 

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 

Detergents: 

Range: 

Sensitivity: 

0.1 to 2.0 ppm 

0.1 ppm 

4.2 LAMOTlE 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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1. 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. 

2. 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). 

3. 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. 

4. 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. 

5. 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. 

4.3 CHEMETRICS SPECIFICATIONS 

The tests performed using the Chemetrics test kit and their ranges are as follows: 

1) Jill: 
Range: 0 - 14 pH 

Sensitivity: .±..2 pH 
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Total Phenols: 

Range: o - 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 

Total COQQer: 

Range: o - 1.0 and 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 

Total Chlorine: 

Range: o - 1.0 and 1 - 5.0 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 5.0 ppm sensitivity is 0.5 ppm 

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 

4.4 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. QH: 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-! 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. 

4.5 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. 

TEST 

Phenols 

Copper 

Chlorine 

Detergents 

TABLE 2 

RANGE COMPARISON 

RANGE 
LAMOTTE CHEMETRICS 

0.1 - 1.0 o - 12.0 

0.05 - 0.50 o - 10.0 

0.1 - 1.0 o - 5.0 

0.1 - 2.0 0.25 - 5.0 

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 

1) Corpus Christi Bay Area 

2) Oso Bay Area 

3) Oso Creek Area 

4) West Oso Creek Area 

5) Nueces River Area 

6) Inner Harbor Area 

7) Upper Laguna Madre Area 

Tentative Schedule 

Week 1 

Week 1 

Week 1 

Week 2 

Week 2 

Week 2 

Week 2 

Supplemental screening sites will be screened (and sampled if flowing) using the 

following schedule: 

Screening/Sampling Area 

1) Corpus Christi Bay Area 

2) Oso Bay Area 

3) Oso Creek Area 

4) West Oso Creek Area 

5) Nueces River Area 

6) Inner Harbor Area 

7) Upper Laguna Madre Area 
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Week 3 

Week 3 

Week 4 

Week 5 

Week 6 

Week 6 

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 

Clipboard, Pencil, Pen 

Two-Way Radio 

Rubber Gloves 

4 - Glass Sample Bottles 

Stakes 

Rinse Water Collection Container 

Flashlights 

Data Forms 

Camera 

Stormwater Test System 

Backpack or Beltpack 

"Cheetos" Cheese Balls 

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 repel 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 

Data Collection Sheets 

Mapping Organization 

Required Equipment 

Standard Methods for Obtaining Data 

Site Numbering System 

Priority of Watersheds 

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 

MANUFACTURERS OF CHEMICAL TEST KITS 

ANAL YTICAL REAGENTS 

PORTABLE INSTRUMENTS FOR THE ANALYSIS OF WATER. 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. 
Our 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. 

Our test kits and instruments are designed to give years of depend
able performance. wben your supply of stable. accurate LaMotte reagents 
runs low, refill reagents can be ordered quickly, easily, and economi
cally. An'd prompt, friendly service is a component of every product we 
offer. 

We hope these comments will help you to choose LaMotte products 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 PRODUCTS COMP~~ 

~~d 
) 

Richard LaMotte 
Director of Communications 

RL:fsl 
Enclosures 

ADDRESS: P,O, BOX 329 CHESTERTOWN, MARYLAND 21620 
CABLE ADDRESS: LAMDCHEM CHESTERTOWN, MARYLAND 

TELEX: [WUI) 6B4906B LAMDCHEM 

PHONE: 3D1-77B-3100 [IN MD) 
TOLL FREE: 1-BOO-344-3100 
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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-l000) 
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

..,Ie collection beakers, a refuse container, 
and complete instructions. Refills and re
placement accessories 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 U.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 USEPA 
in Washington, D.C. at (202) 475.9541, 
or contact your local water control board. 

A New MultiparaDleter 
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 

..gverything needed to run 30 tests of 3 or 
:lre different analytes. 

Designed to User DeDland 

CHEMetrics' new multiparameter kits 
will be packaged to meet user needs--

I 

r 

i 
t 

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 multipara meter test kit, 
COMPLETE AND RETURN THE REPLY 
CARD on the reverse side of this page, or 
contact Marketing at 1·800·356·3072. 

• 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. 

• EPA Lead Rule Delayed 
EPA's long-awaited final rule on lead in 

drinking water, scheduled 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. 



• CHEMetrics' 
Spectrophotometer 
Goes Digital 

The versatile System I 000 ,. 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 

Digital System 1000 
AnI'llyte Range Cat No Price 

Ammonia 0-7ppm T·1S03 $495.00 
Chlonne O·3ppm T·2S03 $495 00 
Chromate 0-4 ppm T·2803 $495.00 
Copper 0-6ppm T·3503 $495 00 
CyanIde O·Q.4ppm T-3803 $495.00 
Formaldehyde O,:;Spm T 4203 $495 00 
Glycol 0- ppm T-4403 $495.00 
Hydrazine O-O.7ppm T-SOO3 $49500 
Hydrogen peroxide O·1.5ppm T·SS03 $495 00 
Hydrogen peroxide 0-4 ppm 1·5543 $495.00 
Iron (lol sol ) 0·5 ppm T·6003 $495.00 
(rooUot.) 0-2 5 ppm T-6023 $49500 
N1trate 0-2 ppm 1-6903 $495 00 
Nittile 0-0.7 ppm T·7003 $495.00 
Oxygen (dissolved) O.268m T·7S03 $495 00 
Oxygen (dIssolved) 0-4 ppb T·7SS3 $495 00 
Ozone 0-2 ppm T-7403 $495.00 
Phenol 0·9 ppm T-8003 $495.00 
Phosphate 0j8pm 1-8513 $49500 
Phosphate o ppm T·8S03 $49500 
Silica Q-1Oppm 1-9003 $49500 
Sulfide 0-1.6 ppm T·9S03 $49500 
Zinc 0-3ppm T·9903 $495.00 

CHEMetrics, Inc. 

analog version (cat. no. A-I050), 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 System 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. 

• 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 experi
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. 

• Trademark 
Acknowledgments 

CHEMetrics, CHEMets, Vacu-vials, and 
the sea gull logo are registered trademarks 
of CHEMetrics, Inc. 

System 1000, Digital System 1000, and 
CHEMlines are trademarks of CHEMetrics, 
Inc_ 

For more 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 

o YES! I would like to receive/continue receiving CHEMlines ,. Update My application is: (Check an app\icable.) 
o I am already on CHEMetrics' mailing list o Process Water 
o Please send 1991/2 Catalog o Waste Water 
o Please send information on the Storm Water Discharges Test Kit o Power Generation 
o I am interested in a multiparameter test kit from CHEMetrics: o Drinking Water 

Analyte Range o BoUer Water 
o Cooling Water 
o Food &-Beverage 
o Petroleum o Other _______ _ 

o Please send information on the Digital System 1000: Analyte(sl ______________ _ 

Please send information on these innovative products 
o Dissolved Oxygen (0-100 ppb) 0 Sulfide 
o Ammonia 0 Phosphate 
o Phenols 0 Lead 
o Chlorine 0 Ozone o Iron 0 Other _____ _ Range _____ _ 

NAME ____________________________________________ _ COMPANY _______ __ 

ADDRESS _____________________ ___ PHONE ( 
CITY _______________________ _ STATE ___ _ ZIP __ _ 
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':~ . ID' EPA's Storm Wafer 
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. 

i , , 

l 
MulUparameter Storm Water Discharges Kit 
conlains 30 tesls for each of Ihe 5 EPA-mandaled 
parameters: Total Chlorine, TOlal Phenol, TOlal 
Copper, pH, and Delergents (surfaclanls). The kil 
includes everything needed in a compaCI, 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 TODA Y. Get a head 
start with CHEMetrics' storm water dis
charges test kits available now! 

Single Parameter Kits for TOlal Chlorine, TOlal 
Phenol, and Total Copper enabJe you to run 
CHEMetrics' tests with other methods. Each kit 
contains everything needed to run 30 tests. Refills: 
are readily available. 



MULTI PARAMETER STORM WATER DISCHARGES TEST KIT 
List Price: $250.00 

TEST CHEMISTRY 

Tot. Chlorine DDPD 

Tot. Phenol 4-aminoantipyrine 

Tot. Copper Bathocuproine 

pH pH pocket pen 

Detergents (Surfactants) 3 reagents 

Other Component Data 

Complete Instructions 
Turbidity Syringe and 7 filters (.45 microns) 
2 Sample Collection Beakers 

RANGE 

0-1 & 1-5 ppm 

0-1 & 1-12ppm 

0-1 & 1-lOppm 

± .2 pH units 

0.2S-S.0ppm 

Refuse Container for used filters and/or up to 90 used ampoules 
Case Specifications: 15 1/2 x 135/16 X 4% inches 

NOTES 

30 tests, 2-min. proc. 

30 tests, 2-min. proc. 

30 tests, 2-min. proc. 

IS-second procedure 

30 tests, S-min. extraction 

SINGLE ANALYTE STORM WATER DISCHARGES TEST KITS 
TEST CHEMISTRY CAT. NO. RANGE LIST PRICE 

Tot. Chlorine DDPD K-2S0S O-I&I-Sppm $44.50 
R-2S0S 0-1 & I-Sppm 19.00 

Tot. Phenol 4-aminoantipyrine K-8012 0-1 & 1-12 ppm 44.50 
R-8012 0-1 & 1-12ppm 19.00 

Tot. Copper Bathocuproine K-3SIO 0-1 & 1-lOppm 44.50 
R-3S10 0-1 & 1-10ppm 19.00 

BENEFITS 
~ Satisfies EPA field-testing criteria ~ Avoids complicated preparations 
~ Delivers fast, accurate results at specified sensitivity levels 
~ Tolerates interferences and turbidity 

~ Saves time and money over competitiv~ methods 
~ Long shelf-life 

~ Reduces testing errors with simplified procedures 

FOR TECHNICAL AND ORDERING INFORMATION 
Call 1·800·356·3072 between 8-4:30 ET 

Fax 1·703·788·4856 24 hours a day 

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.I.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 event 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 program 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.I.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.I.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 to 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 



Task 2.1.B.(2)(c) 

6. Site suitability: 

a. Legal access 

b. Public safety and security of equipment 

c. Availability of electrical power 

d. Ability to install equipment 

In Task 2.I.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). 

2.2 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 III of Appendix D 

of 40 CPR Part 122). 
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Additional pollutants: 

- Total Suspended Solids 
(TSS) 

- COD 
- Oil and Grease * 
- Fecal Coliform* 
- Total Nitrogen 
- Total Ammonia plus 

Organic Nitrogen 

* From grab sample 

Task 2.I.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 

Acrolein 
Acrylonitrile 
Benzene 
Bromoform 
Carbon Tetrachloride 
Chi oro benzene 
Chlorobromomethane 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Dichlorobromomethane 
1,I-Dichloroethane 
1,2-Dichloroethane 
1,I-Dichloroethylene 
1,2-Dichloropropane 
1,3-Dichloropropylene 
Ethylbenzene 
Methyl Bromide 
Methyl Chloride 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichloroethylene 
1, 1, I-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Vinyl Chloride 

2-4 

PESTICIDES 

Aldrin 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
Chlordane 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
Dieldrin 
Alpha-Endosulfan 
Beta-Endosulfan 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
PCB-1242 
PCB-1254 
PCB-1221 
PCB-1232 
PCB-1248 
PCB-1260 
PCB-1016 
Toxaphene 

Task 2.I.B.(2)(c) 



2-Chlorophenol 
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 

TABLE 2-1 

Organic Toxic Pollutants 
Listed in Table II of Appendix D 

of 40 CFR Part 122 
(Continued) 

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) 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo( a )anthracene 
Benzo( a )pyrene 
3,4-Benzoc1uornthene 
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 

BASE/NEUTRAL 
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Di-n-butyl phthalate 
2,4-Dinitrotoluene 
2,6-Dini trotoluene 
Di-n-octyl phthalate 
1,2-Diphenylhydrazine (as 

azabenzene) 
Fluroranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyc1opentadiene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
Napthalene 
Nitrobenzene 
N-nitrosodimethylarnine 
N-nitrosodi-n-propylarnine 
N-nitrosodiphenylarnine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 



Antimony, total 
Arsenic, total 
Beryllium, total 
Cadmium, total 
Chromium, total 
Copper, total 
Cyanide, total ') 
Lead, total 

Task 2.1.B.(2)(c) 

TABLE 2-2 

Pollutants Listed in Table III 
(Toxic Metals, Cyanide, and Total Phenol) 

of Appendix D of CFR Part 122 

Mercury, total 
Nickel, total 
Phenols, total ') 
Selenium, total 
Silver, total 
Thallium, total 
Zinc, total 

') EPA requires analyses of grab sample for this pollutant. 
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2.3 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 
pH 
BOD5 
COD 

TSS 
Total Kjeldahl Nitrogen 
Total Phosphorus 
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. 

2.4 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 SYNQP 

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) 

INTER·EVENT TIME: 8 HOURS 12 HOURS 

DUR VOL NO. DUR VOL NO. DUR 

MONTH (HRS) (IN) EVENTS (HRS) (IN) EVENTS (HRS) 

JAN 15.6 0.60 2.5 18.1 0.63 2.5 43.6 
FEB 14.5 0.70 2.5 16.9 0.71 2.5 46.7 

MAR 8.6 0.52 1.6 10.7 0.55 1.5 24.8 
APR 8.3 0.82 2.2 10.2 0.80 2.2 25.8 
MAY 6.2 0.75 3.9 8.6 0.83 3.6 27.3 
JUN 8.0 0.86 3.5 10.9 0.94 3.1 44.4 
JUL 6.8 0.77 2.5 9.0 0.83 2.4 37.3 
AUG 7.3 0.96 3.3 8.8 1.00 3.2 34.2 
SEP 8.7 1.01 5.3 11.8 1.10 4.8 44.6 
ocr 8.9 0.85 3.6 11.3 0.93 3.5 39.7 
NOV 11.8 0.66 2.3 14.0 0.69 2.2 30.0 
DEC 12.4 0.54 2.3 16.2 0.58 2.1 44.2 

ALL EVENTS 9.4 0.79 35.5 12.0 0.84 33.6 37.4 
---- --------

(a) Minimum SYNOP event volume = 0.10 inches 
(b) "Optimum" inter-event time computed by SYNOP 

46 HOURS (b) 

VOL NO. 

(IN) EVENTS 

0.83 2.2 
0.84 2.0 
0.72 1.5 
0.91 1.7 
1.12 2.7 
1.53 2.1 
1.16 1.7 
1.33 2.0 
1.75 3.2 
1.48 2.4 
0.76 2.0 
0.68 1.7 

1.14 25.2 

AVERAGE MONTI-IL Y 

PRECIPITATION 

TOTAL SNOW 

(INl (IN) 

1.66 0.03 
1.87 0.04 
0.94 0.00 
1.90 0.00 
3.00 0.00 
3.03 0.00 
2.10 0.00 
3.25 0.00 
5.50 0.00 
3.31 0.00 
1.53 0.00 
1.35 0.00 

29.44 0.07 

~ 
~ 
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b:l 
~ --n -



Task 2.I.B.(2)(c) 

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 



r-------------------------Task 2.I.B.(2)(c)-

RUNOFF HYDROGRAPH 

,/ 

~ i //~ 

9 a' -----/ '~-,----- I 
LL .'. 1 20'0_ " 8 % _" ,~~0~'--;',--2~O_" . 1 40 -- % OF EVENT I 

" ',": '0 _ : '-0 ------ VOLUME 

. TIME 

DISCRETE SAMPLES (FIELD) FLOW WEIGHTED COMPOSITE (LAB) 

~~FOR Q 

FIRST FLUSH 

_/ 

• ~ BOTTLE #,---- ----~ "'-~--~ 
BOTILE #1 -~--- -------/ 

--_/ 
--~~ 

I , 

%OFEVENT 
VOWME 

14% 
22% 

34% 

18% 

12% 

LAB ORA TORY ANAL YSES FOR 
EMC OF ALL PARAMETERS 

COM 
MONITORING PROCEDURES FOR DETERMINING 
EVENT MEAN POLLUTANT CONCENTRATIONS 

envfranmental engineers, scientists, 
planners, It management consultants 

3-3 

FIGURE 3-1 



Task 2.1.B.(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 

(Le. collect samples at 15-minute intervals) may be necessary if flow rates are not 

known. Sample 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. 

3.2 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 collected 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 FWW 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. 

3.4 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 

3-6 



Task 2.I.B.(2)(c) 

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 compo sited 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 I5-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 O.OI-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 IL Bottles) 
- Lead Acid Battery or AC Power Converter 
- 0.25" ID Suction line (25') 
- Extra Base (w/24 IL 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 .IDoved 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 (TOe) 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. 

3-9 



Task 2.I.B.(2)(c) 

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~::!bility 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. 

4.2 AUTOMATED FLOW MONITORING EOUIPMENT 

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. 

IseQ - 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). 

4.3 AUTOMATEO SAMPliNG EQUIPMENT 

American Sigma- Streamline 700/702 and ISeQ 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 rnl 

increments (ranges: Sigma - 50 to 999 ml; ISCO - 10 to 990 rnI). The Sigma sampler 

requires either 120 V, 60 Hz; 220 V, 50 Hz; or 12 VDC power. The ISCO sampler 

requires 50 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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5.0 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 personnel 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 5-1 WET WEATHER MONITORING 
DA T A COLLECTION FORM 

MONITORING SITE 10. __________________ _ 

RAINF ALL EVENT DATE: _____________ _ 

DEPTH IINCHESI: __________ _ 

DURATION (HOURSI: _________ _ 

FLOW RECORDED: YES NO 

PREVIOUS RAINFALL EVENT DATE: ____________ _ 

DEPTH IINCHES): __________ _ 

DURATION (HOURS): _________ _ 

FLOW RECORDED: YES NO 

GRAB SAMPLE(S) NUMBER TAKEN: ____ _ 

GRAB NUMBER 2 

DATE 

TIME 

10. 

AUTOMA TIC SAMPLE(S) COMPOSITE OR DISCRETE 

COLLECTION DATE: ___ TIME: __ _ 

Task 2.I.B.(2)(c) 

DATE: ______________ _ 

PM 
START TIME _____ AM 

PM 
START TIME _____ AM 

3 4 5 

___ 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: _____________ OATABASE 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 5) 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 variability 

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. 
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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. 

5.4 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; 

Task 2.I.B.(2)(c) 

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 



Parameter Method 

Arsenic EPA 206.2 

Cadmium EPA 213.2 

Orromium EPA 200.7 

Copper EPA 220.2 

Lead EPA 239.2 

Selenium EPA 270.2 

Zinc EPA 200.7 

Mercury EPA 245.1 

Nickel EPA 249.2 

Silver EPA 272.2 

1 Filter to analyze for dissolved metals. 

Detection 
Limit (ug/L) 

1 

0.1 

7 

1 

1 

2 

2 

0.2 

1 

0.2 

TABLE 1 

METALS 

Container Type 

500 ml Plastic Bottle 

500 ml Plastic Bottle 

500 ml Plastic Bottle 

500 ml Plastic Bottle 

500 ml Plastic Bottle 

500 ml Plastic Bottle 

500 ml Plastic Bottle 

500 ml Plastic Bottle 

500 ml Plastic Bottle 

500 ml Plastic Bottle 

PreselVative/ 
Handling l 

HN03 

HN03 

HN03 

HN03 

HN03 

HN03 

HN03 

HN03 

HN03 

HN03 

Analytical 
Holding Time 

6 months 

6 months 

6 months 

6 months 

6 months 

6 months 

6 months 

28 days 

6 months 

6 months 



Parameter Method 

TDS EPA 160.1 

TSS EPA 160.2 

N02 - N EPA 300.0 

N02 + N03 - N EPA 353.1 

NH3-N EPA 350.2 

TKN EPA 351.2 

BOD EPA SM 507 

COD EPA 410.4 

TABLE 2 

WATER QUALITY PARAMETERS 

Detection 
Limit (mg/L) 

10 

4 

0.01 

0.01 

0.05 

0.1 

3 

Container Type 

500 ml Plastic Bottle 

500 ml Plastic Bottle 

500 ml Plastic Bottle 

500 ml Plastic Bottle 

500 ml Plastic Bottle 

500 ml Plastic Bottle 

2L Plastic Bottle 

125 ml Plastic Bottle 

PreselVative/ 
Handling 

4°C/fIIter 

4°C 

4°C/fIIter 

4°C, H2SOJfIlter 

4°C, H2SOJfIlter 

4°C, H2SO4 

4°C 

4°C, H2SO4 

Analytical 
Holding Time 

7 days 

7 days 

28 days 

14 days 

28 days 

28 days 

48 hours 

28 days 



Parameter Method 

Phosphorous (Total) EPA 365.1 

Phosphorous (Dissolved) EPA 365.1 

Oil and Grease EPA 413.1 

TPH CADHS 

Fecal Coli forms "Standard Method" 

TOX SW-8469020 

Chlorinated volatiles SW-8468010 

TABLE 3 

MISCELLANEOUS ANALYSES 

Detection 
Limit (mg/L) 

0.01 

om 
5 

5ug/L 

Container Type 

50 ml Plastic/Glass 

50 ml Plastic/Glass 

2 x 1000 ml Glass 

100 ml Glass 

250 ml Sterile Plastic 

250 ml Glass 

2 x 40 ml Glass 

• The detection limit is compound dependent, but is approximately on the order of 0.1 ppb (ug/L). 

Preservative/ 
Handling 

40°C, H2SO4 

4°C, H2SOJfIlter 

4°C, HCI 

4°C 

4°C, N~S203 

4°C, H2SO4 

4°C 

Analytical 
Holding 

Time 

28 days 

28 days 

28 days 

14 days 

6-8 hours 

40 days 

7 days 



Parameter 

Semivolatiles 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo( a) anthracene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(ghi)perylene 
Benzo( a)pyrene 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
p-Chloro-m -cresol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Di-n-butyl phthalate 
Dibenz( a.h)anthracene 

TABLE 4 

ORGANIC PRIORITY POLLUTANTS 

Method 

EPA 625 

Detection 
Limit (ug/L) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Container Type 

3 x 1000 mL Glass 

Preservative/ 
Handling 

4°C. N~S203 

Analytical 
Holding Time 

40 days 



Parameter 

Semivolatiles (Continued) 

0-Dichlorobenzene 
m-Dichlorobenzene 
p-Dichlorobenzene 
3,3' -Dichlorobenzidine 
2,4-Dichlorophenol 
Diethylphthalate 
2,4-Dimethylphenol 
Dimethyl phthalate 
1,2-Diphenylhydrazine 
4,5 -Dinitro-o-cresol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di -n-octylphthalate 
fluoranthene 
fluorene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorobutadiene 
Idndeno( l,2,3-cd)pyrene 
Isophorone 

TABLE 4 

ORGANIC PRIORITY POLLUTANTS 

Method 

EPA 625 

Detection 
Limit (ug/L) 

10 
10 
10 
20 
10 
10 
10 
10 

50 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Container Type 

3 x 1000 mL Glass 

Preservative/ 
Handling 

4°C, NazS203 

Analytical 
Holding Time 

40 days 



Parameter 

Semivolatiles (cont.) 

Naphthalene 
Nitrobenzene 
o-Nitrophenol 
p-Nitrophenol 
n-Nitrosodimethylamine 
n-Nitrosodiphenylamine 
n-Nitroso-di-n-propylamine 
Penta chlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 

Pesticides/PCBs 

PCB-1242 
PCB-1254 
PCB-1221 
PCB-1232 
PCB-1248 
PCB-1260 
PCB-1016 

TABLE 4 

ORGANIC PRIORITY POLLUTANTS 

Method 

EPA 625 

EPA 608 

Detection 
Limit (ug/L) 

10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 

0.5 
1.0 
0.5 
0.5 
0.5 
1.0 
0.5 

Container Type 

3 x 1000 mL Glass 

2 x 1000 mL Glass 

PreselVative/ 
Handling 

4°C, N~S203 

4°C 

Analytical 
Holding Time 

40 days 

40 days 



Parameter 

PesticidesIPCBs (Continued) 

Toxaphene 
Aldrin 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
Chlordane 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
Dieldrin 
Endosulfan 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 

TABLE 4 

ORGANIC PRIORITY POLLUTANTS 

Method 

EPA 608 

Detection 
Limit (ug/L) 

1.0 
0.05 
0.05 
0.05 
0.05 
0.05 
0.5 
0.10 
0.10 
0.10 
0.10 
0.05 
0.10 
0.10 
0.10 
0.10 
0.05 
0.05 

Container Type 

2 x 1000 mL Glass 

PreselVative/ 
Handling 

4°C 

Analytical 
Holding Time 

40 days 



Parameter 

Volatiles 

Acrolein 
Benzene 
Bromodichloromethane 
Bromoform 
Carbon tetrachloride 
Chlorodibromomethane 
2-chloroethylvinyl ether 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
I,I-Dichloroethane 
1,2-Dichloroethane 
I,I-Dichloroethene 
Trans-I ,2-Dichloroethene 
1,2-Dichloropropane 
Cis-I ,3-Dichloropropene 
Trans-I ,3-Dichloropropene 
Ethylbenzene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 

TABLE 4 

ORGANIC PRIORITY POLLUTANTS 

Method 

EPA 624 

Detection 
Limit (ugIL) 

5 
5 
5 
5 
5 
5 
5 
5 
10 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Container Type 

2 x 40 mL Glass 

PreseIVative/ 
Handling 

4°C 

Analytical 
Holding Time 

7 days 



Parameter 

Volatiles (Continued) 

Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

TABLE 4 

ORGANIC PRIORITY POLLUTANTS 

Method 

EPA 624 

Detection 
Limit (ug/L) 

5 
5 
5 
5 
5 
10 

Container Type 

2 x 40 mL Glass 

Preservative/ 
Handling 

4°C 

Analytical 
Holding Time 

7 days 



Parameter Method 

2,4-D EPA 8150 

2,4-DB EPA 8150 

2,4,5-T EPA 8150 

2,4,5-TP EPA 8150 

Dalapon EPA 8150 

Dicamba EPA 8150 

Dichloroprop EPA 8150 

Dinoseb EPA 8150 

MCPA EPA 8150 

MCPP EPA 8150 

Detection 
Limit (ug/L) 

1.2 

0.91 

0.20 

0.17 

5.8 

0.27 

0.65 

0.07 

249 

192 

TABLE 5 
PRIORITY POLLUTANT 

HERBICIDES 

Container Type 

1 L amber glass bottle; 
TFE-lined cap 

1 L amber glass bottle; 
TFE-lined cap 

1 L amber glass bottle; 
TFE-lined cap 

1 L amber glass bottle; 
TFE-lined cap 

1 L amber glass bottle; 
TFE-lined cap 

1 L amber glass bottle; 
TFE-lined cap 

1 L amber glass bottle; 
TFE-lined cap 

1 L amber glass bottle; 
TFE-lined cap 

I L amber glass bottle; 
TFE-lined cap 

1 L amber glass bottle; 
TFE-lined cap 

Preservative/ 
Handling 

4°C 

4°C 

4°C 

4°C 

4°C 

4°C 

4°C 

4°C 

4°C 

4°C 

Analytical 
Holding Time 

40 days 

40 days 

40 days 

40 days 

40 days 

40 days 

40 days 

40 days 

40 days 

40 days 



Task 2.I.B.(2)(c) 

APPENDIX B 

MANUFACTURER'S INFORMATION COVERING 

AUTOMATED MONITORING AND SAMPliNG EQUIPMENT 



STEVENS Model 61 Total Flow Meter 

Lightweight, portable for easy 
installation, servicing, and relocation 

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 Flow Meter (TFMI is 
designee for on,slte measunng of open cnannel 
flows. Instruments can be furnished to record and 
totalize in either English or metric untts. and can 
be used with virtually any type and size of weir or 
flume. A full·scale measuring range may run from 
as low as 14,000 gallons per day (GPO) through a 
22-112' V·notch weir to as much as several hundred 
million gallons per day (MGO) through large sizes 
of Parshall and other types of flumes. 

The volume 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 converts it into a 
reading of instantaneous flow. 

Sleve,;s' Reputation for Qualily 
The Model 61 Total Flow Meter represents 

Stevens' continuing effort to provide a high-quality 
product which meets customer needs at a cost
effective price. 

Convenience 
The TFM converts water level measurement to 

flow data for continuous indication (61M) or graph
ic record (61R), and uses a mechanical totalizer for 
continually indicated volume. The untt is housed 
in a compact case for portability, and comes 
equipped with a bracket for shelf or table mount
ing, The seven-aigit totalizer and chart drives are 
powered by AC synChronous motors or. If pre
ferrea, by a battery·drtVen Quartz Multispeea Timer. 

Flexibllily 
A malor feature 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· 
filtration studies and similar applications the 
operator may use the meter on a V-notCh weir in 
the morning, a Parshall flume in the afternoon, and 
something else later in the week. These portable 
meters are compact, lightweight, and simple to in
stall, service, maintain, or relocate. 



STEVENS Model 88 Remote Total Row Meter 

Easy to understand, install. 
and operate 

Reliable, accurate for remote 
total flow monitoring 

, ' 

Easy to convert for any 
weir or flume 

Float· or pressure-operated 
input devices 

The STEVENS Model 88 Remote Totat Flow Meter I RTFM) 
IS deslgneo to allow for the recoRllnglnstrumentto be loeateo 
rBmotBly from the gaging site. wn.cn oroVloes for more con
vemem monnonng of RTFM data. The RTFM should be used 
in envrronmemally controlled areas sucn as a contral room 

or otttca and _ transmitted data from lI1e Stewns 
PosItion Analog Transmitter (PAT) or StlMlnS SubmlllSlble 
Depll1 Transmitter (Sen 

Stevena' ReputaUon for Quality 
The Model 88 Remote Total Flow represents Stevens' con

tinuing effOrts to provtde a high qUality product wmcn meetS 
customer nseas at a COSl-effllCllVe pnce. 

Convenience 
The RTFM convens water leVIN measurement 10 !low data 

tor conttnuous Indication (88M) or graptllc remra (88R), and 
uses a mechanlCallOtalizer 10 continUally Indicate VOlume. 
The unit is housed In a compact case WhICh can be mourned 
either on a Shelf or wall, or is aV8IlalIIe tor P-' mounting. 
II is easy to install, selVlC8, mamtatn. or relocate. 

Flexibility 
Irnercnangeable pans are allBllable tor SImple field conver

sion to Increase or decrease the Instrumern's flow range, 
change over 10 anoII1er wetr or flume. or cnange cnan speeo 
(tour speeas available). 

The RTFM is desIgned for remote measunng at 
open Channel tlowa when connectea to a tloat<lC8ll11ed 
PAT or pressur&OPelllled SOT. The unit openaes on 
24 VN:;, 60 Hz. This is plt:llllded by a UL applOV8C1 
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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 Multispeed Timer, 
AC synchronous motor drive, or 

weight drive 

Easy field conversion 
to vary recording ratio 

English or metric models 
The Stevens Type F Water Level Recorder was in· 

traduced in the 1930's. It quickly became a favorite 
with hydrologists and technicians who appreciated 
its accuracy, compact size. easy portability, 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 popular - of all 
Stevens instruments, and is an inexpensive, ac· 
curate recorder for general·purpose use. 

Stevens' Reputation for Quality 
The Type F Water Level Recorder represents 

Stevens' continuing effort to prOVide a high·quality 
proauct which meets customer neeas at a cost· 
effective PriCe. 

Flexibility 
The Type F recorder is a labor and time-saving in· 

strument for permanently reCOrding the varying 
levels of any liquid surface. Flow oata may also be 
obtained by uSing it with weirs, flumes, or where 
water depths are an index of flow. Additional non
typical uses include special magnified reCOrding 
ratiOS for ground subsidence and earth movement 
studies. 

Convenienca 
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 resulting 
graph shows the water level against a record of 
time. The range in stage is limited only by the 
length of the float line and float size since the 
chart drum may make any number of revolutions. 

The bali-bearing mounted chart drum responds to 
0.01 foot (3 mm, change at 1:1 sCale. uSing a 5 inch 
(127 mm, float. 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 metal cover, with convenient carrying handle, 
can easily be removed for servicing. 

ChOice of Clock Drives 
The Type F Recorder otters a choice of three 

clock drives: Quartz Multispeed TImer (QMn. AC 
synchronous drive, and a weight drive. The drives 
are geared to the pen carriage and move the pen 
across the chart once in a penod of hours, days, or 
a month. decending on the clock and time scale 
selected. Clock drives can be eaSily changed in 
the field. 



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 Recoraer was first In

Iroducea In 1911. and has been Improvea and per
fected over the years. Today It IS stili the worldwlae 
standard In quality and reliability for river hydrog
raphy and other Installations where long-term 
operation IS required. 

The A-71 is a float-operated recorder that 
provides a permanent. long-term grapnic record of 
water-level fluctuations. A clock movement controls 
the rate at which a strip chart is advanced. The rise 
and fall of the float moves a marking stylus laterally 
across the chart. The stylus will reverse at each 
margin so that any range of water level can be ac
commodated. 

Stevens' Reputation tor Quality 
The A-71 Recorder 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 metnc 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 full-face gasket and a 
clear viewing port. Double-jointed hinges permit 
maximum cover movement for servicing In 

crampea quarters. Key-snapea hasps ensure 
secure clOSing and easy release of the cover even 
with gloves on. 

Telemetry and Data Logging Options 
The Type A-71 Recorder may be used with the 

Stevens Type AJF Logger. a micro-processor
based. low-power data logger. The Type AJF 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 chart 
recording function. See Bulletin 76. 

Type A-71 Recoraer 
withOMT 



• Depth and Mean Velocity Datalogging 
Rain Gage Input and Sampler Triggering 

SystemQ - Complete Flow Monitoring and Control 

--~--

SystemQ Applications: 
• Infiltration and Inflow studies 
• Sewer System Evaluation Surveys 
• Combined Sewer Overflow monitoring 
• Industrial Surveillance programs 

User discharge billing 
System capaCIty planning and control 

• Remote telemetry data collection 

SystemQ Features: 
• SonlcStar reads Mean Velocity directly from the flow 
• 64 Kbyte solid-state memory WIth batterv back-up 
• Powerrul QBase-- software for IBM-compatlble computers 
• All electronrcs sealed in waterproof compartment 
• Batterv power WIth standard lantern-type batteries 
• Optional rain gage input 
• Optional flow proportional sampler triggering output 

SystemQ - the complete. state-of-the-art system to 

~.--- .-/------- _.- --------. 
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portable flow monitoring. The Q-Logger" uses the re
liable and accurate SonicStar probe to directly read 
bl-directional mean velocity and depth to calculate 
flow. and requires little or no maintenance. euen in 
flows containing grease or contaminants_ flow data 
may be correlated to rainfall with the optional rain 
gage input. The Q-Logger also offers flow proportion
al triggermg of wastewater samplers WIth the optIonal 
sampler trigger output. 

SystemQ - Powerful QBase SOftware collects and pro· 
cesses data on field or olllce computers. QBase Offers 
many easy to use functions. Remote data telemetry 
and automatic polling is optionallv available with the 
SystemQ telemetry module. flow monitoring has nev-

~hlqgnmg 

er been so economical accurate. and easy. 
~----------------------------------~ 

Q-Logger - Rugged, Reliable Performance 
Q-Logger has been designed for reliable operation in harsh field conditions present in 
sanitary sewers. field selVlceable. solid-state electronics are isolated in a separate. 
waterproof compartment inside Q·Loggers pOlypropylene housing. No calibration 
adjustments are required. which allows interchangeable circuit boards. Q·Logger 
uses standard lantem·type alkaline batteries which are easily replaced without ell

posing the electronrcs. 64 Kbytes of solid-state memory will hold 55 days of flow data 
at typical 5 minute recording intervals. 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. waterproof endosure 
DesIccant protects depth sensor from damage 
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Easv to follow flow 
charts. detailed flow 
summarvrepoltS. pnm
outs of prograrrurung 
pazameters. and sam
pier event marts are 
pnnted by the built-in 
plotter. 

Electrical connecnons 
are kept clean and dry 
by sealed cable 
connectors. 

------- level. flow rate and total 
flow iniormauon are 
displayed on tile alpha· 
numencLCD.llaiso 
\ lSUallV oromPls vou 
(hroUl~n programmmg. 

The rugged case IS 
corrosIon resIStant 
dust-ught and water
tight to meet NEMA 4x 

----------;;;;;;;iiiiiiiiiiiiil;;;; .... ~--------- requtremen~ 
Humidirv and corrosive 
gasses are sealed out by 
a fully gasketed door. 

Flexible AC or DC power 
source opllons are 
available for portable or 
permanent monl[onn~ 
applicallons. 

for applications where a 
built-in piotter IS nO! 
requlfed. a plolteriess 
version is available. 

Readouts can be viewed 
through a large wmdow 
eliminaung the need to 
open the door. 

To assure dependable 
operauon. corrosIOn 
resistant hardware IS 
used throughout. 

Internal components 
are kept dry by a 
rechargeable desiccant 
canister. 



.. -- - ...... ., 

Select the level 
measurement 
technology best 
suited to your 

• • • momtormg sIte 
and conditions. 

Site Conditions 
Open channel flow measurement site conditions varv Wldelv. 
The flow stream mav contam corrosive elements. [he liqul(j 
surface may be choppy or foamy. Air or liquid temperature can 
fluctuate. All of these conditions can adversely affect measure
ment accuracy. It is imPOrtant to select a level measurement 
method that mmimizes the effect of site conditions. 

o Transducer Location 

The Isco 3200 Series offers YOU three different level measure
ment technologies. The 3210 UltrasOniC. 3220 Submerged Probe. 
and 3230 Bubbler Flow Meters allow vou to choose the method 
best sUited for your specIfic site conditions. 

Installation 
Isco offers a complete line of mounting hardware tor mounting 
sensors in streams, manhole inverts, round pipes and flumes. 
To speed instailation, some flumes are available WIth built -in 
ultrasOniC mounting brackets, molded recesses to accommo
date submergea probe sensors, or integral bubbler tubes. 

Our technical support staff and sales representanves will be 
glad to woric WIth vou to prOVIde the best solution for your moni
tOring appiication.lf you need help WIth your application give us 
a cail, toll free 800 228-4373, • 

• --. 

3210 Ultrasonic Sensor 

The !sco 3210 UltrasOniC Sensor transmits a sound pulse 
which is retlectea irom the surtace of the flow stream, The 
elapsed time between sending the pulse and receIVIng an 
echo detertmnes Ine level In the tlow stream. 

, ._; 

The advantage of ultrasOniC measurement IS that the 
sensor does not contact the liquid being measured. The 3210 
uses a single-head sensor design, sealed in a corrosion 
resistant, acetal plastic housing. The ultrasOniC sensor 
requires no scheduled maintenance. 

A Teflon"'coated, stainless steel temperarure probe mea
sures air temperature around the sensor and compensates 
for changes In air temperarure that can affect accuracy. 
Debris or foam on the water can fool a sensor Into giVIng 
inaccurate readings. For these conditions, the internal flow 
meter sofrware uses ialse echo detecnon and multiple level 
reading averagmg, These techniques eltrninate Signals outsIde 
of an acceptable range, helping extend the useful range of 
applications for ultrasOniC measurement. 

The ultrasOniC sensor can be mounted over the flow 
stream uSing an opnonal mounting bracket. For temporarY or 
portable applications, the sensor can be suspended over the 
flow stream bv its steel reinforced cable. An optional cable 
stiffening weIght is available to aid suspensIOn mounting. 

®DuPonl 
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3220 Submerged Probe 

The !sco 3220 Submerged Probe contams a miniature dlfferen
[ial pressure transciucer that measures nvdrostauc pressure 
above the orooe_ and convertS the oressure reading into an 
analog SignaL The signal IS amplified by an In-line electrOniCS 

package.cransnuned 
[0 the flow meter. and 
converted intO a level 
reading. 

The probe uses a 
streamlined. low
profile design to 
mlllimize flow scream 
obsuucuon. A small 

diameter plastic lUbe located within the connect cable allows 
the pressure cransducer to be referenced to acrnospheric pres
sure to ensure measurement accuracy. 

The submerged probe is not affected by changes in air 
temperature or bv solids and silt. However. large f1uctuauons in 
water temperature can affect accuraCY. 

The prooe can be quicklv installed in a flow stream using lsco 
mounung rings or mounung straps. In addition. several flume 
manufacturers offer flumes With an Integral recess tor mounung 
the !sco Submerged Probe Sensor. 

• 

3230 Bubbler 

lsea 3230 Bubbler Row Meters use a compact. Intemal air 
compressor to force a metered amount oi air througn a line 
submeflleo in the flow channel. Bv measunnll the pressure 
needed to iorce au- bubbles out ot the line. the level of the water 
above the reference point can be accurately detemuned. 

Rapidly rising and falling heads and suspended solids can 
cause problems for some bubbler flow meters. but not the 
3230. lsco Super Bubble Thl software IS a built-in feature that 
senses rapidly rising heads and increases the bubble rate to 
compensate. The exclusive lsco automatic bubble line purge 
prevents the build-up oi potentiaJlv cloggmg solids. The 
purge can be set to occur at selected time Intervals. or can be 
activated manuallv. 

New Isco Automatic Drift Compensation allows the 3230 
[0 compensate ior errors caused bv transducer drift and 
changes In temperature that can affect accuracy. 

The Teflon or vinyl bubble lines are easily installed in the 
flow stream. Flumes are available from several manufactUrers 
with integral bubbler tubes. Special me[enng insertS are also 
available for the 3230 Bubbler Flow Meters for quick and 
accurate temporary monitoring in pipes Without primary 
devices. 
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!seD 3200 Series Open Channel Flow Meters 
& Flowlink Software Overview. 
The moauiar narure oithe 
3200 Series Fiow MeIers and 
Flowiink Software ailows you 
10 coruigure a sYSlem to iiI 
your exact needs. 

External Inputs 
and Outputs 

Laptop Interrogation 

:\5 your Ilow mOnitoring 
requiremenlS change. addi
lional componenlS can be 
added !O your SYSlem WIth the 
knowledge that they will all 
WOIt together. 

If you need additional informa
lion on the !sco 3200 Series 
Flow Meters or Flowlink Soft
ware. please contact your local 
Isco representative or phone 
IOU free 800 228·4373. 

Series 3200 Flow Meters Open Channels 

Central Processing Telemetry 

.. 



Chemical compatibility 
Continuous Exposure lit l40"f' (60"<:)· 

CHEMICAL MODEL 2870 MODEL 2300 & 2400 MODEL 2400 
(Susoension or Solution in water) Bubble Tube Submerged Probe <.Dtrasonic Sensor 

Orglll1lC Solvents >5% Compeable Not Recommended Complltlble 
OIgllI1lC Acids >201 COlnIJIItIble Not Recommended Complltlble 
Alcohols Compaable Compeable C~le 
Este3 >5% Compaable Not Recommended CompIItIble 
InOlglll1lc Acids >201 Compaable Not Recommended Cornpauble 
Inolglll1lc Bases >251 Compaable Not Recommended ComPlltlble 
InOlglll1lc Salts Compaable Compallllie Complltlble 

If quesaons anse concemmg compaDbillty. samples 01 matenais used .n COnstnlCDon are avaUbIe from Isco lor testing. 
-The lutImer'qea PI'OOe"" .CO~ temoera- range Of 30"' to loo-F t-l·lQ J8"'Cl 

Level sensor selection guide 
Application requirements 
and site conditions 

Factors affectina accuracy: 

Sifting in 
High cross Winds 
F10111mg cIebns 
Suspenaed soUds 
(high concentnl1lon I 
High grease concemratJon 
Foam on uquid 
Narrow cnannel 
Air IemDe!'llture 
WatI!r temperature 

Factors necessitating on-site maintenance: 

SiItlng In 
Suspenaed solids 
High grease concentrlltlan 

Channel appucation: 

Weirs ana flumes 
Small rouna pipes 
Large round pipes WIth SWIft current 
Irriga1Ion cnllnnel or small stream 
RIver or OII1er large Slream 

I . Probes are atteaea orw i7;' • maxa.n at grease .nc:I 1CiIds. 
2.1..1rge at ............... _ ..... oct occuncv. 
3. LM9o--...._ ... ..,...ocancy. 

Bubbler Submerged probe <.Dtrasonic 
(Model 2870) (Models 2300 & 2400) (Model 2400) 

Perfannance: 

use With c:auuon· verygooej exa=Ilent 
exaIlent exa=Ilent not recommended 
eJU:eIIent exajlent poor 

use WIth ClIU1lon' very good' exa=Ilent 
use with cauaon- very good' exa=Ilent 

exceilent exailent not recommended 
oxc:eIlent exajlent use WlIIt CIIUDon 

gOOCl' exc:edent gooc1' 
exc:eilent gooct' good' 

MaIntenance required: 

OCCIISIonall often' non-occlSIOnal' none 
OCCIISIOnall otten' non-ocCllSlonal' none 
ClCCIISIOlIIlI often' non-occllSlanel' none 

Installation: 

very easy" very easy' easy 

moderIIteIV easy very easy use WlIIt caUDon 

diftIcult diIIIcult easy 

somewhat difficult samewnat difficult easy 
difficult dilBcult easy' 

4, Malt rune. can be 0ftI1!I'!CI 'IIIIth en meqrW bubbte tube nmnq. 
~. ~ can De ordered WIth • receu In li'Ie badOm to 8C"C'Ommoda ., tICo PI'ODIr. 

6. ~. NI\I' •• MrUaUre _ CM!f'me ..-n. 

• ~ DUnje rnB'I reduCe dog!Jll1g and ~. 



Model 700 Portable Composite Sampler* 
Model 702 Portable 24 Bottle/Composite Sampler* 

R:etngera'8a 
SatnOler In 
;':oefglass 
Enclosure 
STREAMLINE 
;JonaOle 
Samou!lrs Easllv 
Conven To 
Retngerlleo 
UnitS 

'P"TENnO 

Rugged Rota-Molded Construction 
While otner samplers are constructed ot 
vacuum tormeo ABS (acrylonllnle. 
butadiene. styrene I. STREAMLINE has a 
tougn. rotationally mOlded oolyetny,ene 
case. The vacuum tormlng process 
concentrates matenal In the stralgnt wall 
sectIOn leaving the corners thin. maKing 
such units prone to cracKing. Conversely. 
STREAMLINE's rotatlonallV mOloeo 
process oroouces an Increasing wall 
thiCkness at the carners maKing II better 
aOle 10 wltnstano Ihe ngors ot held use. 

STREAMLINE's Pumoi'Conlrotler As· 
selTtbty Seearales From The 8ue For 
E_Carrw>g 

Sll~ 



----Cover 

PumDiControlier Assemcty 

---------"'~ 24 Bottle D.slnbutor AssemolV 
POSr!JOnlng InseruFloat Cage ,'. 

r--~-~---I-' -P-os-~-.-ng-In-se-"-_-~--I-~--_-_~-JI_/"""""'-m~ ,::;-

DESIGN 
SPECIFICATIONS 
= A~: FOf' canvennonal. IOxlC. & susoenoea 
SOWJI samDflng: permanent or PQrt&D&e WtstauatJOn. = DlmIMIOM: Daameter' 19.75 In. 150.2 eml Hetgnl 
21.82 In. '50.9 em. Dry Wetght 34 5 'b •. <156 kg.1 
(Modilt JOOt 391bS. "7 7 kg., ~Moaet 702) nom,nal. 
Induatng Integral AC oower corrv.ner. = s.... Puma: I'1tqn sOlea oenstamc. dual roller 
wllh 3nr 10 x 5iS" 00 Dow Cornmg S,las.,c RxSO 
rTI8CIICaI graae "'ICCW\I ruDDer oumo ruDe. = Pump BOdy: ImoacvcorroSD'l reSistant OeIM" = V.-..c.1 Uft: 27!'1 maxmum = S.....". fran,oon VekN:lty: 2.7 n:sec al J n yerl,
cal 11ft In 318' 10 ImaKe Itne = Purno Ftow Altl: 3.518 ml/l'Thn a13 N. vertte.llih 
In 318" 10 Inlalte une 

.: Sam.,.. W'C)tuml: ~r"J'J~ammea '" mlll,IIlers. In one 
ml. IncremenlS !rom ~O to 999 ml 
ReoeataDllllV :S~: tYPICal: vOlum. unaffected Dy 

changes In lin = Uqutd S8nlor: "'::cnsrruCl80 01 sla'ntess sleet ana 
silICOne. = Sample Sonte Cacacny: Drscre'e 124) bottles: 
350 ml. glass. 1 :Iter DOtyelnyiene ComDOSrte con· 
talner: 2-1/2 gal. gIISS. J gal. PQlYtlmytene = ~mg MOdn: Olscrete nme. Olsentle Flow 
Comoosne TIme. Comcosn:. Flow. Time Ovemae
V_ Interval-. SlarllStco' & L .... AdUatIOn. = Interval SetwMft Sima'.,: Time MOCIe: 1 10 
9.999 mtnules In one minute mcremems. Flow Prooor-
1I0I'1&l Mode: 1 10 9.999 tJow DUlSeS Imomentary ory 
conta:t ClOsure. or 12 vee Dulse. 25 msec minImum 
Cluranoru. 4-20 mA ,"Ienace 0010011 

= MuttlC-II.I: 24 Mm. meal' 
Sa.motes oer 8ome: , to 20. In I salTlOll IncremenlS. 
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Task 2.I.C.(I) & (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. 
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Task 2.I.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. 

2.2 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 Developm~nt 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) 
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Task 2.I.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) Land use information (existing, 2010, ultimate) 

2) Development scenario (existing, 2010, ultimate) 

3) Allocation of drainage area information to outfall ID numbers 

4) Soil types present in drainage areas 

5) Runoff coefficients 
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Task 2.I.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 Christ~ 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) 
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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 2.I.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 iIlicit 

connection located upstream within the contributing drainage area (or subbasin). Task 

2.I.A also monitors the presence of diagnostic pollutant parameters--primarily visual -

that may indicate dry weather discharge or illegal dumping that has recently occurred 
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Task 2.I.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.I.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 actual 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. 
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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 - Dry Weather Sampling (Task 2.1.D) - focuses on the suspect outfalls 

identified during Task 2.1.A Sampling crews will measure dry weather flows, in 

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 Control Plan is based on Phase One (Task 2.1.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.lA (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.I.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 WA1ER 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) mayor 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: 

OUTFALL 1.0. # OUTFALL DIMENSIONS: 

OUTFALL MATERIAL: CONCRETE METAL EARTH OTHER 

OUTFALL STRUCTURAL CONDITION: GOOD FAIR POOR 

OUTFALL 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 

OIL SHEEN: YES NO ALGAE: YES NO 

- LAND USE: UNDEV. AGRI. IND. RES. COMM. 

COMMENTS: 

\ 

SITE SKETCH: I 

Figure 2-1 

~- Field Data Collection Sheet 

I 
Mapping Data Collection Task 
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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.LA is presented in Section 2.2.4. 

2.1.4 LAND USE CHARACTERIZATION 

Similar to the diagnostic pollutant parameters, the Task 2.1A 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.I.A) field 

screening observations. However, the results generated from the future Phase Two dry 

weather sampling (Task 2.I.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 ANALYSIS 

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 2.I.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 

2.2.2 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 2.1.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). 

2.2.4 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.I.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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TABLB l-l 

SUMlfARY TABLB 
DXAGNOSTIC POLLUTANT PARAMBTBR STATISTICS 

Number of Out falls with Presence of Diagnostic pollutant Parameter 
Receiving 
Waterway Oil Weed 

Color Odor Turbidity Sheen Scum Algae Debris Growth 

Corpus Christi Bay 1 2 1 4 7 20 5 3 

Oso Bay 0 1 0 2 14 9 19 27 

Oso Creek 1 1 4 0 5 8 20 47 

West Oso 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 OUtfal18 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 ChristijNueces 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.II.A). 
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Receiving 
Waterway Industrial 

Corpus Christi Bay 0 

Oso Bay 0 

Oso Creek 0 

West 050 creek 0 

Nueces River 0 

Nueces Bay 2 

Laguna Madre 0 

Inner Harbor 15 

Total OUtfalb 0 

* Primarily U/A or U/R Mixed-Uses 
** All are RIC Mixed-Use 

TABLI! 2-2 

St!IOIARY TABLI! 
LAND OSB CBARACTBRIZATIOH STATISTICS 

Number of Outfalls Per Land Use 

commercial Agricultural Residential 

34 0 36 

5 3 39 

1 18 27 

0 11 0 

2 0 13 

0 0 11 

0 1 18 

1 0 2 

40 29 102 

*** 3 of the 4 Mixed-Uses contain Industrial 
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Type 

Undeveloped Mixed 

0 2 

5 2 

28 14 * 

0 0 

24 2 

10 0 

2 5** 

3 4*** 
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3.0 CONTROL PLAN STRATEGY 

3.1 SUSPECT OUTFALL PRIORITIZATION METHODOLOGY 

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 following 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 

inclusion 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 outfalls 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. 

3.3 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 outfalls. If 
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TABLE 3-1 
TIER ONE - SUSPECT OUTFALLS 

OUTFALL 10 COLOR OIL 
ODOR TURBID SCUM ALGAE DEBRIS WEEDS 

LAND 
SHEEN USE 

ClASS A OUTFALLS 
CB06.99L X X RES 
CB12.99L X X COM 
OB01.00R X X X RES 
OC02.54R X X RES 
OC06.03R X RES 
OC10.10R X X U/C 
OC16.61R X AGR 
OC23.86L X X AGR 
NR07.35L X X X X RES 
LMOO.32L X X X RES 
LM04.B4L X X X X RIC 
IHOO.70L X X INO 
IH01.40L X X X X INO 
IH11.50L X X X INO 

ClASS B OUTFALLS 
CB06.37L X RES 
CB07.74L X X RES 
CBOB.36L RES 
CB09.29L X RES 
CB09.93L X RES 
CB10.97L RES 
CB11.12L RES 
CB11.15L RES 
CB12.10L COM 
CB12.19L X X COM 
CB12.B5L X COM 
OB01.0BR RES 
OB03.23R RES 
OB04.09R X X RES 
OC04.13R X RES 
OC04.3BR RES 
OC04.7BR X RES 
OC04.BBR X RES 
OC04.91 R X UNO 
OC05.01 R X X X X UNO 
OC05.26R X UNO 
OC07.39R RES 
OC09.9BR X X UNO 
OC1B.B7R X AGR 
OC20.17R AGR 
OC03A3L X UNO 
OC04.09L X UNO 
OC05.50L X X UNO 
OC09.50L X X RES 
OC10.35L U/A 
OC10AOL UNO 
OC15.93L X U/A 
OC15.97L X U/A 
OC16.91 L X X AGR 
WOO2.42R X AGR 
WOO2.42L X AGR 
WOO2.49L X X X AGR 
WOO3.40L AGR 
IH05.B5L X X X INO 
IH10.73L X X INO 
IH11.50L X X COM 
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TABLE 3-2 
TIER TWO - SUSPECT OUTFALLS 

OUTFALL ID COLOR OIL 
ODOR TURBID SCUM ALGAE 

LAND 
SHEEN USE 

CLASS A OUTFALLS 
CB06.76l X X X RES 
CB10.07l X RES 
CB16.53L X X RES 
OB02.3BR X X X RES 
NROB.92L X RES 
LMOO.09l X RES 
LM02.15L X X X RES 
IH06.04L X X X INO 
IH12.15L X X u71 
IH17.70L X X X X UNO 

CLASS B OUTFALLS 
OBOO.2BR X RES 
OB05.4BR X X COM 
OB05.B4R X RES 
OB09.47R X RES 
OB09.B9R X RES 
OB04.73L X X RES 
OB04.BOL X X RES 
OB05.32L X X COM 
OB06.B5L X X UNO 
OBOB.63L X X RES 
OC04.69R X RES 
OC05.09R X UNO 
OC05.Bl R X U/R 
OC05.90R X U!R 
OC24.60R X AGR 
OCOO.29L X X RES 
OC01.14L X X UNO 
OC03.Bl L X UNO 
NR06.50L X UNO 
NRll.70L X COM 
NBOO.9BL X UNO 
NB01.50L X INO 
NB01.51L X X 'NO 
LM00.41 L X X RES 
LMOO.66L X X RIC 
LM02.29L X R7c 
LM03.02L X RES 
LM03.34L X RES 
LM03.Bl L X RES 
LM03.95L X RES 
LM04.2BL X X RES 
LM04.51 L X X RES 
LM04.75L X RES 
LM05.26L X UNO 
IH07.32L X X U7R 
IH12.15L X U!I 
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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 elevate 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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3.4.1 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 CI. as a bleaching agent for wood pulp and textiles. Cl2 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. 

3.4.2 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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3.4.3 TOTAL PHENOL 

Phenol (C.,HPH) 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. 

3.4.4 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. 

3.4.5 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 

3-8 



Task 2.1.C.(3) 

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 (NH3) 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 industrial 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 

rnl 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 rnl 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. 

3.5.2 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 I-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 I-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 fans, 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 

4-2 



Task 2.I.C.(3) 

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. 

4.2 PHYSICAL CONNECTION WCATlON 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. 

4.2.1 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. 

4.2.2 STREAMWA Y 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. 

42.3 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 outfaHs 

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. 

4.2.4 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 aI., 1989) 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. 

4.2.5 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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4.3 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.I.B.(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 monitoring 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.LC.(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 illegal 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 

2-1 



Task 2.I.C(4) 

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. 

2.3 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 

Sub-Watershed 
Approximate Location \) Area 

On FM 2444 (Staples) 3,150 feet east of the intersection ± 3,712 Acres 
of FM 2444 and State Highway 286 (Chapman Ranch Rd.) at 
bridge. Upstream of OC03.1L (outfall). 

1,350 Feet south of South Violet Rd. from intersection of South ± 1,621 Acres 
Violet and CR-36 (Jalutka Dr.) at bridge. Also location of W.O. 
08.67R (outfall). 

50 Feet west of Violet Road on CR-44 Head waters at Oso Creek. ± 193.76 Acres 

Located at point where two - 4.5' x 4' box conduits discharge into ± 274 Acres 
South end of Blucher Parle Park located between Carrizo, Kinney, 
Tancahua and Blucher Streets. Upstream of CB12.99L (outfall). 

Located 35 feet southwest of Tiger Lane and flynn Parlcway inter- ± 232 Acres 
section (buried 6' x 6' box discharging into open ditch). Upstream 
of OC07.39R (outfall). 

Located 80 feet upstream inside 9' x 4' box at the intersection of ± 293.1 Acres 
Commanche and 19th Streets or through manhole at intersection. 
Upstream of outfall IHOO.70L. 

Land Use 

Agricultural 92% 
Pasture (grazing) 6% 
Homesteads (farm) 2% 

Agricultural (crops) 86% 
Pasture (grazing) 9% 
Homesteads (farm) 5% 

Agricultural 100% 

Industrial 16% 
Commercial 84% 

Industrial 21 % 
Residential 6% 
Commercial 73% 

Commercial 73% 
Residential 12% 
Industrial 15% 
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TABLE 3-1 
PROPOSED STORM EVENT MONITORING LOCATIONS 

(Continued) 

Sub-Watershed 
Approximate Location 1) Area 

Located in grassed area at south side of IH-37 and McBride Lane ± 553 Acres 
intersection between eastbound IH-37 access road, IH-37 and 
McBride Lane (buried 7' x 6' box). Upstream of IH05.90L 
(outfall). 

Located on south side of IH-37 between Krill Street and railroad ± 37.0 Acres 
track. Site should be placed as near as possible to IH-37, between 
trach and Krill St. (buried 36" RCP). Upstream of IH05.90L 
(outfall) . 

400 Feet southeast of Columbia Street from the intersection of ± 20.2 Acres 
Ambassador Rowand Columbia. Upstream of OClO.97R (outfall). 

Located in Cullen Park. Cullen Park located between open ditch, ± 79.15 Acres 
Belmeade Dr. and Adel Dr. (Buried 42" RCP outfalls into open 
ditch at rear of park.) Upstream of OB01.30R (outfall). 

Located in Brawner Park at intersection of Brawner Parkway and ± 50.17 Acres 
Green Grove Dr. (Buried 42" RCP intersecting 10' x 8' box.) 
Upstream of CB09.71L (outfall). 

Intersection of Columbia Street, West Point Road and Airport ± 200.6 Acres 
drainage ditch. Upstream of OClO.97R (outfall). 

1) Exact locations will be determined in field at time of monitoring plan implementation. 

Land Use 

Industrial 82% 
Commercial 12% 
Residential 6% 

Industrial 80% 
Commercial 20% 

Industrial 100% 

Residential 100% 
- Medium density, 
single family homes 

Residential 100% 
- Medium density, 
single family homes 

Residential 93% 
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