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Executive Summary

The objective of this research is to identify best practices that can be implemented by state and
local Cooperating Technical Partners (CTP) related to providing access to the flood study
engineering models. Furthermore the research identified ways to ensure that the engineering
models provided are consistent with the FEMA “authoritative” model. ASFPM also evaluated how
the National Hydrography Dataset and FEMA’s Coordinated Needs Management Strategy
(CNMS) geospatial datasets could improve access to flood study engineering models in the
FEMA Engineering Library.

ASFPM identified 7 states, 2 regional entities and one community that have a website that
provides access to flood study engineering models. With the exception of the one community all
provide access via a clickable map. The State of Maryland website not only provides access to
the flood study engineering models but also identifies the approved flood flows for all streams
in the state and provides access to bridge and culvert data (cross sections and photographs) as
a separate dataset.

One state and the 2 regional entities are FEMA Letter of Map Amendment (LOMR) review
partners and therefore are assured of providing access to the FEMA "authoritative” flood study
engineering model. FEMA Region V has a policy document that helps maintain consistency for
the three states that provide model access in their region. This however is dependent upon
FEMA's LOMR review staff consistently following written procedures which in some cases does
not happen. As FEMA begins to expand the LOMR review partner program — providing
preference to states and other entities that conduct flood study engineering reviews should
improve the situation.

Access to flood study engineering models through FEMA is not as user friendly since the access
is not via a clickable map. The FEMA CNMS is based upon a geospatial data set that could be
used as a mechanism to improve access using clickable map technology. While FEMA is in the
process of providing access to engineering models, the data is not nearly as complete as the
state, regional and local cites that provide model access.
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Accessing the Authoritative Flood Model

Background

Floods are the nation's most common and costly natural disaster. To reduce the ever-growing
expense to the federal government related to flooding, Congress established the National Flood
Insurance Program (NFIP) in 1968. The objective was to provide flood insurance for existing
development and map flood inundation areas so that new development would not be
constructed at risk. The NFIP guarantees that flood insurance will be available in communities
that agree to adopt land-use regulations so that new development is reasonably protected from
flood damages. The NFIP flood inundation mapping has designated zones that are used to
determine where flood insurance is required, determine the insurance rate and determine the
level of regulation required for development and redevelopment. Maps depicting flood hazard
areas are not only the foundation of the National Flood Insurance Program, but are also the
basis of floodplain management at the State and local levels of government. If an area is not
mapped as a flood hazard area, communities often have insufficient basis to enforce building
codes and/or to regulate new development even if that area is known locally to be flood-prone.

Among other things, the Federal Emergency Management Agency’s (FEMA) Flood Insurance
Rate Maps (FIRMs) define: where the mandatory flood insurance purchase requirement applies,
and where participating communities are required to regulate development. The flood models
associated with flood studies are valuable data needed for managing development in the
Special Flood Hazard Area.

A number of these States, local authorities, and basin commissions have higher standards that
prompt an engineering review associated with activities in the floodplain. Some of these
authorities have statutory requirements to review floodplain engineering studies. To carry out
these functions, the entities often have engineers on staff responsible for reviewing engineering
studies within their jurisdictions to ensure those studies meet higher standards.

Due to these legislated authorities, some of these entities over the decades have developed
libraries of approved flood engineering models and have become a source from which the
engineering model can be obtained via a publicly accessible website. A significant challenge
these State or local engineering reviews often run into involve requests for Letters of Map
Change (LOMCs). Often an applicant is required to submit a request to FEMA for a Letter of Map
Revision (MT-2) for an activity that has been through State or local engineering or regulatory
engineering review and results in changes to community Base Flood Elevations. If the FEMA MT-
2 review contractor requires any changes to the engineering model during the Mt-2 review
process — the engineering model approved by the State or local authority is no longer consistent
with the FEMA "authoritative” model.



Floodplain Mapping Standards

Digital Flood Insurance Rate Map (DFIRM) Production Processes

Digital flood elevations are generated by computer models which represent the physical
characteristics of the watershed and floodplains and historical flood information. The major
components of a floodplain engineering study are:

Hydrology: multidisciplinary subject addressing the occurrence, circulation, and
distribution of waters of the earth. In floodplain management, hydrology refers to
the rainfall — runoff portion of the hydrologic cycle as it applies to extreme
events. In a floodplain study, hydrology is used to estimate flood volumes
expressed as a flood hydrograph. Common methods are stream gage analysis,
rainfall-runoff models, or a combination of the two.

Hydraulics: study of the mechanical behavior of water in physical systems and
processes. In floodplain management, hydraulics refers to determination of the
flood heights and velocities associated with a flood of a particular magnitude.
Hydraulics also encompasses the flow characteristics through hydraulic structures
such as bridges, culverts, and dams. FEMA historically developed flood elevations,
called base flood elevations (BFEs), only for urban areas via what has been called
“detailed studies.” Areas with BFEs were designated as AE Zones, and areas within
the SFHA without BFEs were mapped using “approximate” techniques and
designated as A Zones. Today, due to increased availability of automated
hydrologic and hydraulic (H&H) tools, all floodplain engineering studies for FIS
reports utilize floodplain engineering models that generate the flood elevations.

Flood Hazard Mapping: the flood elevations generated by the hydraulic
engineering models are matched with best available topographic data to
delineate the area inundated by the associated flood event.



Project Overview

Project Objective: Document state and local authorities who provide access to flood
engineering models and evaluate the potential of using the National Hydrography Dataset in
conjunction with the FEMA CNMS data layer to index the engineering models and enable
access.

Approach: Identify and interview entities that provide access to flood engineering models and
document the data structure, tools used and mechanisms used to stay in synch with FEMA.
Document the methods for accessing flood models from the entities that provide ability to
download models. Ascertain and document the processes in place for entities to keep locally
approved models in sync with the FEMA approved flood study model. Finally, evaluate the
ability of the National Hydrography Dataset and/or the FEMA CNMS dataset as a method for
providing access to the authoritative flood model.

Accessing the Authoritative Flood Model consists of the four sections listed below with each
section reporting on the quarterly tasks defined for the project.

Task 1: Entities with leqgislative authority over engineering models
Task 2: Accessing flood models from authoritative entities
Task 3: Ensuring consistency between State/local approved engineering models and the

FEMA authoritative flood model

Task 4: Evaluating NHD and CNMS as a method for enabling access to the authoritative
flood models
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Entities with legislative authority over engineering models

First Task: Reach out to State Floodplain Coordinators to determine state & local entities that
provide access and document legislative authorities

Results: ASFPM reached out to State Floodplain Coordinators and State Hazard Mitigation
Officers to determine state & local entities that provide access to flood models via a publicly
accessible website. ASFPM then documented these entities related legislative authorities. Entities
identified that provide access to flood models are:

States with Legislated Authorities

Delaware
Indiana
Kentucky
Maryland
Minnesota
North Carolina

Wisconsin

Local government
Harris County Flood Control District, TX

San Antonio Regional Authority, TX
City of Louisville, KY




States with Legislated Authorities

Delaware

Delaware has a long-standing history of fostering stewardship of Delaware’s natural resources,
promoting wise land use, and ensuring water-quality and water-management practices. State
policies, regulations, and programs have been developed to promote stormwater management,
low-impact development, land conservation, riparian buffers, floodplain management, and land-
use planning strategies to mitigate flooding and adapt to flood risks. In recent years, there has
been great momentum to build upon Delaware’s efforts in resiliency and adaptation.

In August 2011, Governor Markell signed Senate Bill 64 into law, authorizing DNREC to adopt
guidance and minimum standards for reduction of flood risk. Specifically the Bill's purpose is to:

e Minimize flooding of water supply and sanitary sewage disposal systems;

e Maintain natural drainage;

e Reduce financial burdens imposed on the state, local community, its governmental units
and its residents, by discouraging unwise design and construction of development in
areas subject to flooding;

e Minimize the need for rescue and relief efforts associated with flooding and generally
undertaken at the expense of the general public;

e Minimize prolonged business interruptions and damage to public facilities and other
utilities, such as water and gas mains, electric, telephone and sewer lines, streets and
bridges;

e Reinforce that those who build in and occupy special flood hazard areas should assume
responsibility for their actions;

e Prevent or minimize the impact of development on adjacent properties within and near
flood prone areas; and

e Provide that the flood storage and conveyance functions of the floodplain are
maintained and minimize the impact of development on the natural and beneficial
functions of the floodplain.

As a result, DNREC adopted 15 floodplain standards and six drainage standards, along with a
variety of recommendations that local governments may wish to incorporate into local codes.




Indiana

Indiana Flood Control Act (IC 14-28-1)

In 1945, the Indiana General Assembly determined that it was in the best interest of the citizens
of the state to prevent and limit the damaging effects of floods by' regulating, supervising, and
coordinating the construction, operation, and design of flood control works; alteration of
streams; and keeping floodways free and clear. The Natural Resources Commission has been
given primary authority concerning flood control activities in the state.

The Act provides that it is illegal to construct a permanent abode or place of residence in a
floodway. Any other structure, obstruction, deposit, or excavation in the floodway of any stream
in the state must first be approved by the Commission. The IDNR Division of Water has been
given authority from the Commission to act on its behalf concerning flood control activities in
the state. Proposed construction activities in a floodway are reviewed by the Department of
Natural Resources to determine if the work will:

e adversely affect the efficiency of or unduly restrict the capacity of the floodway,
e create an unreasonable hazard to the safety of life or property, or

e result in unreasonably detrimental effects upon the fish, wildlife, and botanical resources.

Indiana Floodplain Management Act (14-28-3)

In 1973, the General Assembly directed the Natural Resources Commission to establish
minimum standards for the delineation and regulation of all flood hazard areas within the state.
The Commission promulgated rules and regulations (312 IAC 10) that are the minimum
standards by which local units of government can develop floodplain management ordinances
to regulate the flood hazard areas within their jurisdictions.




Kentucky

Kentucky Revised Statutes (KRS) 151.250 requires a stream construction permit from the
Kentucky Division of Water prior to any development along or across a stream. The issuance of a
Stream Construction Permit by the KYDOW is based on the Stream Construction Criteria found
with 401 Kentucky Administrative Regulations 4:060.

The KYDOW Floodplain Management Section has the primary responsibility for the approval or
denial of proposed construction and other activities in the 100-year floodplain of all streams in
the Commonwealth. Typical activities permitted are dams, bridges, culverts, residential and
commercial buildings, placement of fill, stream alterations or relocations, small impoundments
and water and wastewater treatment plants. In addition, activities that result in physical
disturbances to wetlands or streams may also require a Water Quality Certification Permit.

The process for obtaining a permit begins with the submittal of a completed application with a
location map, plans of the proposed construction and the addressing of public notice. If there is
existing flood data on the proposed site (i.e., National Flood Insurance Program flood maps,
Corps of Engineers flood studies or previous permit data), then a permit review may begin. If
there is no existing data, the submittal of survey information is required in order to perform an
in-house flood study of the area.

Section engineers use the Corps of Engineers HEC-2 and HEC-RAS computer programs to
analyze the effects of the proposed construction on existing flood conditions. Use of this
program (or flood studies if they are available) enables the establishment of expected 100-year
flood heights and the delineation of the floodway (a portion of the floodplain that is restricted
to little or no construction). From this analysis, construction limits for fills and buildings and
required elevations for finished floors or floodproofing can be provided. For all construction,
especially bridges and culverts, a check is made to ensure that the project has only minimal
impacts on existing flood levels. Regulations limit the effect to a maximum of 1 foot. If the
proposed project is unacceptable based on the review, the applicant is sent a denial letter with
possible options.

If the reviewer determines the project meets regulatory requirements and all deficiencies have
been corrected and all necessary modifications to the drawings have been made, a draft permit
is written to be reviewed by the supervisor and branch manager. If they concur that the proposal
meets all state floodplain laws, regulations and standards, the permit is prepared and signed.
Appropriate requirements and limitations are listed on the permit. If objections to the project
have been raised, letters to those objecting are also sent with instructions as to their rights for a
hearing under the statutes.




Maryland

Waterway Construction Statute

Lead agency/organization: Maryland Department of the Environment (MDE), - MDE Wetlands &
Waterways Program

Chapter 526 of the Laws of 1933, (legislation based on recommendations of the 1931
Commission), established a permanent State Water Resources Commission. The legislation
reflected concern about deficiencies in the policies and programs of the State of Maryland with
respect to water resources.

The Water Resources Commission recognized that a manmade change to a stream or body of
water in Maryland could diminish its course, current or cross-section. Today, waterway
construction regulations assure that activities in a waterway or its floodplain, an area defined as
waters of the State, do not create flooding on upstream or downstream property, maintain fish
habitat and migration, and protect waterways from erosion. Authorization is required for
construction or repair of the following projects in a waterway or a 100-year floodplain: Dams
and reservoirs; Bridges and culverts; Excavation, filling or construction; Channelization; Changing
the course, current or cross-section of any stream; Temporary construction (e.g. utility lines); or
any other similar project.

Construction activities in waters of the State are guided by both statute and regulation. Title 5,
Subtitle 5 of the Environment Article, Annotated Code of Maryland, establishes an administrative
procedure that promotes public safety and welfare. This administrative procedure is further
described in the regulations (COMAR) 26.17.04. These regulations govern the construction,
reconstruction, repair, or alteration of a dam, reservoir, or waterway obstruction or any change
of the course, current, or cross section of a stream or water body within the State, including
changes to the 100-year frequency floodplain of free flowing waters.

The requirements of both statute and regulation are combined in the permit application review
process. During the evaluation of an application, WSA may require an applicant to address
issues relating to: Safety, operation and maintenance of the structure; Ability of all on-site
construction to withstand the impacts of the 100-year flood event; Flooding on adjacent
properties; Erosion of the construction site or stream bank; and Environmental effects, such as
the project's impacts on non-tidal wetlands, existing in-stream fisheries, wildlife habitat, or
threatened or endangered species.

The issuance of a permit at the conclusion of the permit application review process indicates
that the project adequately preserves the public safety, promotes the general public welfare, and
protects instream resources.




Minnesota

103F.105 Floodplain Management Policy
(a) The legislature finds:

(1) a large portion of the state's land resources is subject to recurrent flooding by overflow of
streams and other watercourses causing loss of life and property, disruption of commerce and
governmental services, unsanitary conditions, and interruption of transportation and
communications, all of which are detrimental to the health, safety, welfare, and property of the
occupants of flooded lands and the people of this state;

and (2) the public interest necessitates sound land use development as land is a limited and
irreplaceable resource, and the floodplains of this state are a land resource to be developed in a
manner which will result in minimum loss of life and threat to health, and reduction of private
and public economic loss caused by flooding.

(b) It is the policy of this state to reduce flood damages through floodplain management,
stressing nonstructural measures such as floodplain zoning and floodproofing, flood warning
practices, and other indemnification programs that reduce public liability and expense for flood
damages.

(c) It is the policy of this state:

(1) not to prohibit but to guide development of the floodplains consistent with legislative
findings;

(2) to provide state coordination and assistance to local governmental units in floodplain
management;

(3) to encourage local governmental units to adopt, enforce and administer sound floodplain
management ordinances;

(4) to provide the commissioner of natural resources with authority necessary to carry out a
floodplain management program for the state and to coordinate federal, state, and local
floodplain management activities in this state; and

(5) to provide incentives for communities to participate in the national flood insurance program
and for citizens of Minnesota to take actions such as purchasing and maintaining flood
insurance to reduce future flood damage to private property.

History: 1990 ¢ 391 art 6 s 3; 2Sp1997 c 2 s 17
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North Carolina

NC Senate Bill 300 effective July 1, 2001, requires communities to be participating in the NFIP by
August 1, 2002 in order to receive State disaster assistance in the form of public grants for flood
damage.

In North Carolina, the governor has designated the Division of Emergency Management as the
state coordinating agency for the NFIP. The state NFIP assistance office is housed in the
Geospatial and Technology Management Section as a Floodplain Management Branch.

Notify of Watercourse Alterations. The Floodplain Administrator must notify (or require the
applicant to notify) adjacent communities and the North Carolina Floodplain Management
Branch prior to approving any proposed alteration or relocation of a watercourse. Evidence of
such notification must also be submitted to the FEMA regional office.

NC Department of Environment and Natural Resources (NC DENR) — Listed below are the
different division of NC DENR and which types of development they regulate. References should
be made to specific divisions for related permits as needed.

Division of Coastal Management (NC DCM) or a Local Permitting Officer (LPO) for a CAMA
permit under the Coastal Area Management Act of 1974 which covers the eastern part of the
state along the coastline and the sounds. There are 20 counties covered by CAMA. Development
in Areas of Environmental Concern (AECs) — permits. Setbacks based on erosion rates in Coastal
High Hazard Area

Division of Environmental Health, On-Site Wastewater Branch - Septic systems not permitted in
areas having a 10% annual chance of flooding unless watertight and to remain operable during
a ten-year storm. Mechanical and electrical components of treatment systems located above 1%
annual chance flood.

Division of Land Resources - Regulates mining, erosion and sediment control, and dam safety.
Erosion and sedimentation control measures must provide protection from peak rate of runoff
from 10% annual chance rainfall. Note that many communities may run this program at the local
level.

Division of Water Quality - Prohibits wells in an area generally subject to flooding. Wetlands
standards and 401 Water Quality Certification process. Riparian Buffer Protection Rules.
Stormwater Management - Federal NPDES Stormwater Permitting Programs.

NC Department of Agriculture regulates the anchoring of propane tanks where necessary to
prevent flotation due to possible high waters around above-ground or mounded containers
therefore they need to know that the tanks are located within a special flood hazard area.
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Wisconsin

WI ACT 87.30 requires "no floodplain zoning ordinance may be enacted unless the hydraulic and
engineering studies necessary to determine the floodway or floodplain limits, or both, if both
limits are deemed necessary by the department, have been made at state or federal expense. If
the department utilizes hydraulic and engineering studies previously completed, the department
shall be responsible for ensuring that the studies are reasonable and accurate.”

Wisconsin has required communities (counties, cities, villages) to regulate floodplains since 1968
under Chapter NR 116, Wisconsin Administrative Code. Floodplain regulations are used to
reduce flood risk and maintain the natural values of undeveloped floodplains. Wisconsin chose
to enact floodplain management standards which exceed the minimum standards of the
National Flood Insurance Program in order to ensure that development in flood prone areas has
a reduced risk to flooding.

Higher standards include: 2 foot of freeboard, Dryland access for new development, most
floodway development prohibited, a cumulative improvement standard set at 50%, and a zero
surcharge standard for mapping floodways.

The WI floodplain management program responsibilities are to:

e Establish development/building protection standards and promulgate state regulations

e Provide technical assistance including training to local community/agency partners

e Under contract with FEMA, evaluate and document community/agency floodplain
management activities

e Under FEMA contracts, provide mapping, engineering and contract management
services for RiskMAP

e Review/approve engineering studies for map revision projects # Respond to legislative
inquiries

Department of Natural Resources staff reviews engineering studies for compliance with NR 116
Wis. Admin. Code. A floodplain study checklist [pdf] has been created to assist in preparing a
floodplain study submittal to DNR for review.

Hydrologic and hydraulic model revisions due to development should follow the local
community’s floodplain ordinance. Specifically, refer to section 7.1 (2) (c) of the model
ordinance [pdf].

12



Local Governments
Harris County Flood Control District

The Harris County Flood Control District is a special purpose district created by the Texas
Legislature in 1937 in response to devastating floods that struck the region in 1929 and 1935.
The District's jurisdictional boundaries are set to coincide with Harris County, a community of
more than 4.5 million people (2015) that includes the City of Houston. The other boundaries in
which we operate - those provided by nature - are of the 22 primary watersheds within Harris
County's 1,777 square miles. Each has its own independent flooding problems. Each presents
unique challenges.

Jurisdictional Authority

The Harris County Flood Control District does "not" have sole jurisdiction over flood-related
matters in Harris County. In fact, there are many other entities involved that have special
interests in their particular areas of responsibility. The City of Houston, for example, is one of the
local floodplain administrators for the community's participation in the National Flood Insurance
Program (NFIP). The city has its own criteria for design of its drainage systems - primarily the
design of storm sewers and street drainage, but also stormwater detention for these systems.

Other incorporated areas are also floodplain administrators and have their own drainage design
criteria for their road systems. In unincorporated areas of Harris County, the County Engineer's
office is the floodplain administrator. In all, there are 34 floodplain administrators in the county.
The Harris County Flood Control District is not one of them.

To complete the jurisdiction picture, there are four county commissioners' precincts. In all, with
34 floodplain administrators reporting to separate entities of government, there are nearly 250
elected officials involved in the administration of drainage and flooding issues in the county,
including each municipality's building permit program.

The Harris County Flood Control District's Model and Map Management (M3) System is an
interactive tool designed to manage changes to the Federal Emergency Management Agency's
(FEMA) effective floodplain models for Harris County. The goal of the M3 System is to distribute
FEMA effective models to the general public, track ongoing changes to the models resulting
from development projects, and facilitate communication between FEMA, Harris County Flood
Control District, Local Floodplain Administrators, and the community.
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San Antonio River Authority

On May 5, 1937, the 45th Legislature of Texas created the San Antonio River Canal and
Conservancy District. The focus of the District was to plan a barge canal for commercial
transportation of goods and materials by commercial barge between San Antonio and the Texas
coast. The lack of feasibility for the canal project, combined with a devastating flood in San
Antonio in 1946, changed the emphasis of the District from navigation to flood control.

With a new focus on flood control, the District was renamed the San Antonio River Authority
(SARA) in 1953. The San Antonio River Authority (SARA) promotes programs and activities that
proactively inform residents and property owners of their potential risk for flooding. By
providing the most accurate and up-to-date information on flood risk, SARA enhances the
ability for governments, businesses and individuals to make informed decisions to manage flood
risk and protect life, property and infrastructure from flooding.

As technical leaders and communicators, SARA's resources are directed toward creating and
maintaining state-of-the art tools that most accurately model and map dynamic floodplains and
flow patterns to ensure that communities throughout the basin have the best information
possible to minimize flood risk and increase the flood disaster resiliency of the community.
SARA also develops and implements communications programs to share this information
publicly.

SARA is a Cooperating Technical Partner (CTP) for the Federal Emergency Management Agency
(FEMA), and as a CTP, is promoting several Flood Risk Management initiatives. SARA is
committed to providing the communities we serve with the most current information and
technology available. By using this information, multiple Holistic Watershed Master Planning
efforts are underway to identify flood risk by each watershed. These master plans identify
structures (e.g. homes, businesses, roads, or other built infrastructure) in the floodplain using the
latest modeling software and data, such as aerial imagery and Light Detection and Ranging
(LiDAR) technology for better resolution of topography to increase accuracy and better
determine risk (see Watershed Management position paper for more information on Holistic
Watershed Master Plans).

SARA produced updated, digital floodplain maps and hydraulic and hydrology models for the
San Antonio River Watershed and has the responsibility to keep the maps and models updated
to reflect changes in the watershed.

SARA is a FEMA Letter of Map Revision (LOMR) Delegate, which will assure that all modeling
standards are followed when proposed changes to Special Flood Hazard Areas are submitted to
the community. These changes can impact the level of risk of structures near the floodplains. As
the LOMR Delegate, SARA will account for this risk based on the best available data.
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Louisville, KY

The Louisville/Jefferson County, KY-IN Metropolitan Statistical Area, commonly called the
Louisville metropolitan area or Kentuckiana, is the 43rd largest™ Metropolitan Statistical Area
(MSA) in the United States. The primary city is Louisville, Kentucky.

It was originally formed by the United States Census Bureau in 1950 and consisted of the
Kentucky county of Jefferson and the Indiana counties of Clark and Floyd. As surrounding
counties saw an increase in their population densities and the number of their residents
employed within Jefferson County, they met Census criteria to be added to the MSA. Jefferson
County, Kentucky (contiguous with Louisville Metro), plus twelve outlying counties — seven in
Kentucky and five in Southern Indiana — are now a part of this MSA. One other Kentucky county
was part of the MSA in the 2000 and 2010 U.S. Censuses, but was spun off by the Census Bureau
into its own Micropolitan Statistical Area in 2013.

The government of Louisville, Kentucky, administers Louisville Metro, a consolidation of the pre-
2003 areas known as the City of Louisville and surrounding Jefferson County. It operates a
unified mayor—council government, with an executive called the Mayor of Louisville Metro or
"Metro Mayor" and a city council called the Louisville Metro Council or "Metro Council". Their
administration oversees most of the responsibilities of both the former city and county; notable
exceptions are the offices of County Clerk and Sheriff, which continue to operate separately due
to continuing state constitutional requirements. Before merger, under the Kentucky Constitution
and statutory law, Louisville was designated as a first-class city in regard to local laws affecting
public safety, alcohol beverage control, revenue options, and various other matters. As of 2014,
it is the only such designated city in the state.

The Office of Construction Review, a Division of Codes and Regulations as of January 1, 2017, is
responsible for oversight of construction in Louisville Metro through a review process that
includes review of construction plans and issuance of permits and inspections. This process is in
place to ensure the safety of citizens and compliance with the Kentucky Building Code and
associated codes and ordinances. Construction Review issues building, HVAC/mechanical,
electrical, fire detection, fire suppression, moving, tent, and wrecking permits.

In addition to issuing building permits and conducting inspections, our division oversees the
licensure and inspections of boarding and lodging houses homeless shelters, transitional
shelters, donation bins, and billboard licenses.

The enforcement powers of the Construction Review Division are established by the Kentucky
Building Code, through a contractual agreement with the State Department of Housing, Building
and Construction and the Louisville Code of Ordinances, Chapter 150.
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Accessing flood models from authoritative entities

Second Task: Document the data structure each state or entity has implemented to enable the
download of the hydraulic model.

Results: ASFPM created step-by-step instructions for accessing and downloading a hydraulic models
from each state’s or entity’s publicly facing website. Each state or entity has a slightly different mode of
access, but ultimately a user can download a model or can find the information necessary to request the
model. This section contains a guide to accessing hydraulic engineering model from the states or
entities identified in the previous section of this report:

Delaware

Indiana

Kentucky

Maryland

Minnesota

North Carolina

Wisconsin

Harris County Flood Control District, TX
Louisville Metropolitan Sewer District
San Antonio Regional Authority, TX
FEMA Flood Risk Study Engineering Library

Summary: The subsection for each state or entity contains the following information:

e Where to go: the URL of the website where users can access models.
0 Note: Some sites require user registration and log in.
0 Note: Some sites have restrictions on browser compatibility.
e How to get the model: the steps necessary to access the models.
0 Step-by-step instructions and screenshots explain how a user can locate and download
hydraulic models from each state or entity
0 Note: Some sites may have additional ways to access models not described below.
e What is in the download: the data found in the download.
0 Screenshots of example data that was downloaded from the state or entity

In addition to the 10 states and entities listed above, data was downloaded from FEMA's Flood Risk
Study Engineering Library (FRISEL) and compared to the data downloaded from the states in order to
determine if the models were the same.
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Delaware

Where to go: http://maps.dnrec.delaware.gov/floodplanning/default.html

%P State of Delaware

Delewsrs.  The Official ¥ of the First

Home

Delaware Flood
Planning Tool

Overview

The Delaware Department of Natural
Resources and Envirenmental Control
(DNREC) Flood Toal is an interactive
web map application, This tool is
designed to aid you in researching
your flood risk in the state of
Delaware. It is designed to provide
floodplain managers, insurance
agents, developers, real estate
agents, engineers, surveyors, local
planners and citizens with an
effective means by which to make
informed decisions about the degree
of flood risk for a specific area or
property. Map features are connected

trmanenatial dstahares that mas ha

Search
Legend
Results
Print

Contacts.

Getting Started/Help

How to get the model:

1. Zoom in on the map to an area with mapped waterways.

0 State of Delaware

The Officie bsite of the First Stote

. . . \
Home - |
- l
Search " x {
Legend <
L. & |
- Elevation Contours | + i
| s
¥ - Effective Fiood Insurance Rate | - b 2
Map S - - 2
: i .
¥ — Base Flood Elev ot
¥ —Transect e I
4 -
=, N\ Famington
AE, FLOODWAY | 1,
AT . <] 3 IS
’ -

Results

Print

Contacts

Getting Started/Help
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2. Click on a waterway and notice the Results panel open on the left with data about the waterway.
Scroll down in that Results window to see the link to download the model .zip file. Click the link to
download.

19 State of Delaware

Home

-

Search

Legend

= N [+
|

Effective Base Flood
Elevation:

See profile in FIS Report to
determine BFE

Preliminary Base Flood s : __*‘ | &5
Elevation: ) <~ -
| @ ........ gten
nfa t .
=

Download Model:

Print
Contacts k

™ F-:--.1;‘r-.;l—'f'|'|'\e'r'gr:-n:-,' Management Agency | F.

Getting Started/Help

What is in the download: Contents of the downloaded model .zip file.

Marne " Type Size Date modified

D Marshy Hope Creek.f01 FO1 File 2KB 9/2/200812:28 PM
D Marshy Hope Creek.g01 G01 File 161 KB 9/2/2008 12:28 PM
D Marshy Hope Creek.001 001 File 263 KB 9/2/2008 12:29 PM
D Marshy Hope Creek.p01 P01 File 1KB 9/2/2008 12:28 PM
D Marshy Hope Creek.prj PRJ File 1KB 9/2/2008 12:28 PM
D Marshy Hope Creek.r(1 RO1 File 139 KB 9/2/2008 12:29 PM
. Marshy Hope Creek.xml AML File Q43 KB 9/2/2008 12:28 PM
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Indiana

Where to go: https://dnrmaps.dnr.in.gov/appsphp/model/index.php

= - - Indiana Department of
Indiana Hydrology and Hydraulics Model Library @ Natural Reé%urces <
Jump to a county Have questions? Check out the Freguently Asked Questions tab,
Select your county from below Click and drag your mouse across the map to pan.

Sy

Available Model

21 i) L0 Ve

What are these models?

This is a library of Hydrologic and Hydraulc models used for
Floodplain in Indiana. For inf on

mterpreting and applying thess modals, pleass review the

I 1y ently Asked Questions tab. Experience in computational

Hydrology and hydraulics is necessary for the use of these

models. For general floodplain information in Indiana, please
wisit the Indsana Floodplain Management Portal.

How to get the model:

1. Zoom in on the map to an area with mapped waterways.

»Q Indiana Department of

Indiana Hydrology and Hydraulics Model Library Natural Resources

Jump to a county Have questions? Check out the Ereguently Asked Questions tah,
Select your county from below Click and drag your mouse across the map to pan.

Adams L4

[< Provious Tips| [Nest Tips

Frequently Asked Questions

Legend Help

What are these models?

This is a library of Hydrologic and Hydraulic models used for
Floodplain Management in Indiana. For mformation on

Pl interpreting and apphang these models, please review the
Frequentty Asked Questions tab. Experience in computational
Hydrology and hydraubcs & necesgary for the use of these
modeis. For general floodplasn information in Indiana, please
visit the Indiana Floodplain M, ment Portal.
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2. Click on a waterway. The panel on the right displays data and there is a Download link to download
the models along with the

What are these models?
This is a hibrary of Hydrologic and Hydraulbc models used for
Managerment

in Indiana, For information on
interpreting and applying these models, please review the
IS Frequently Asked Questions tab, Expenience in computational
gl hyddrology and hydraulics is necessary for the use of these

What is in the download: Contents of the downloaded model .zip file.

Marme Type Size Date modified

D Backup.f01 FO1 File 2KB  6/4/2013 10:49 AM
D Backup.g01 501 File 86T KB 6/2/2014 3:19 PM
D Backup.p01 P01 File 8KB 6/2/201412:34 PM
D GibsonDitch.f01 FO1 File 2KB  6/4/2013 10:49 AM
D GibsonDitch.f02 FO2 File TKB  6/4/2013 10:55 AM
D GibsonDitch.g0 G071 File 86T KB 6/2/2014 3:36 PM
D GibsenDitch.g0l.gml GML File 167 KB 6/2/2014 3:36 PM
D GibsonDitch. 001 001 File 325KB  6/4/2013 10:49 AM
. GibsonDitch. 001 .xml XML File 156 KB 6/4/2013 10:49 AM
D GibsonDitch. 002 002 File 138 KB 6/2/2014 3:35PM
. GibsenDitch.002.xml XML File 3TKE  6/2/2014 3:36 PM
D GibsonDitch,p0 P01 File 4KB  6/4/2013 10:49 AM
. GibsonDitch.p01.comp_msgs.bd TXT File 1KB 6/4/2013 10:49 AM
D GibsonDitch.pl2 P02 File 8KB 6/2/2014 2:37 PM
D GibsonDitch.pl2.back BACK File 8KB 6/2/2014 1:26 PM
. GibsonDitch.p02.comp_msgs.bd TXT File 1KB 6/2/2014 3:35 PM
D GibsonDitch.p99 P39 File 8KB 6/2/2014 237 PM
D GibsonDitch.prj PRJ File 1KE 6/2/2014 3:36 PM
D GibsonDitch.ril RO1 File G93 KB 6/4/2013 10:49 AM
D GibsonDitch.rl2 RO2 File TOTKE  6/2/2014 3:35PM
[ ] study635.import.sdf SDF File 3,909 KB  6/4/2013 10:49 AM
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Kentucky

Where to go: http://watermaps.ky.gov/RiskPortal/

o

Layers 5 » Switch Basemap
“ - Data Location

< [ Areas of Approximate WSE
Data Availability

# - WSEL and Model Data Available

-

=
ja=c "

[N
HE l!ki!_m_(_)lz_

- .

i O

How to get the model:

1. Zoom in on the map to an area with mapped waterways.

o

Users Guide  Video Tutonial  Risk MAP Tutonial  Resources

Layers @

prmpey cr » Switch Basemap
¥ - Data Location -

a f AIRPORT WY -
- ) ]

¥ - WSEL and Model Data Available
+ == Stream Lines
# - NFHL Data

“[JLomrs

¥ & LOMAS
#[JFIRM Panels

¥ —Cross-Sections
¥ — Profile Baselines
¥~ Water Lines

# 11 Levees

¥ - Flood Hazard Boundaries
Other Boundaries.
Limi Lines
SFHA | Flood Zone Boundary

¥ - Flood Hazard Zones
. 1% Annual Chance Flood Hazard
I Reguintery Floadway
B spsciat Floodway
Area of Undatarmined Flood Hazard
[ 0.2% Annust Chance Flood Hazard
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2. Click on a waterway. A popup window appears with a link to download the model.

o

Users Guide- Video Tutonal  Risk MAP Tutonal Resources

Layers
¥ - Data Location

# - WSEL and Model Data Available
# == Stream Lines ﬁ
# - NFHL Data

“[JLomrs

¥ = LOMAs
#[JFIRM Panels

# — Cross-Sections
¥ — Profile Baselines
# — Water Lines

# 11 Levees
¥ - Flood Hazard Boundaries

Other Boundarles
Limit Lines
SFMA | Flood Zone Boundary
¥ - Flood Hazard Zones
I 1% Annwal Chance Flood Hazard
B Reguiatcry Flaodway
B special Flosdway
Area of Undatermined Flood Hazard
- 0.2% Annual Chance Flood Hazard

Approximate
Elevation

Download Model

3. Adisclaimer appears and when you accept the terms, additional links appear for you to download
the model and other data inncluding the FIS Report.

? Download Flood Model and Reports X E

Please enter the following information to download the model for Jessamine Creek

Disclaimer

This HEC RAS model download is associated with the 1% annual chance water surface
elevations (WSELs) used to establish the spatial extent of corresponding Zone A Special Flood
Hazard Area (SFHA). This data may be considered best available information; however
certification requirements are dependent on the end user. Users are responsible for checking the
FEMA Map Service Center for any Letters of Map Revision (LOMRs) that may have been
approved since map adoption. Please note receiving stream elevation when considering reported
water surface elevations. For additional information regarding hydraulics methodology, users may
refer to the Hydraulics report for each county. Some hydraulic models may be watershed or
countywide based and contain multiple streams within the downloaded model. Consult the |

USACE HEC-RAS User’s Manual for details on how to review a specific stream reach within the
model. Email kyriskmap@ky.gov with comments or questions.

| Accept Disclaimer ¥/

[t

Download Jessamine Creek

| Jessamine County Hydraulic Report
| Jessamine County Hydrology Report
Jessamine County FIS Report
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Mame

Simulations
Spatial Files
D Backup.g01
D Backup.p0l
D Jessamine Creek.f01
D Jessamine Creek.f02
D lessamine Creek.f03
D Jessamine Creek.g01
D Jessamine Creek.g01.grnl
D Jessamine Creek.001
D Jessamine Creek.002
D lessamine Creek. 004
D Jessamine Creek.p01
. Jessarnine Creek.p0l.comp_msgs.bd
D lessarnine Creek,p02
. Jessamine Creek.p02.comp_msgs.bdt
D Jessarnine Creek.p03
D Jessamine Creek.p(4
. Jessamine Creek.p04d.comp_msgs.td
D lessamine Creek.prj
D Jessamine Creek.r(1
D Jessamine Creek.r(2
D lessamine Creek,r(d

D lessamine Creek.rasmap

Type

File folder
File folder
301 File
P01 File
FO1 File
FO2 File
FO3 File
301 File
ML File
Q01 File
002 File
004 File
P01 File
TXT File
P02 File
TXT File
P03 File
P04 File
TXT File
PRJ File
RO1 File
RO2 File
R4 File
RASMAP File

What is in the download: Contents of the downloaded model .zip file.

Size

1,663 KB
15 KB
1KB

2 KB
1KB
1,664 KB
167 KB
1,057 KB
433 KB
1,057 KB
4KB
1KB

15 KB
1KB
1KB
4KB
1KB
1KB
1,627 KB
1,633 KB
1,627 KB
4KB

Date modified

327/2018 217 PM
32728 217 PM
9/18/2014 3:44 PM
9/23/2014 1:02 PM
10/21/2014 10:02 ...
7/25/2014 3:39 PM
7172014 2:01 PM
9/10/2015 3:19 PM
9/3/2015 9:56 AM
9/10/2015 3:19 PM
1/29/2016 12:42 PM
6/12/20151:12 PM
7/9/2014 2:53 PM
9/10/2015 3:19 PM
6/15/2015 417 PM
1/29/2016 12:42 PM
7172014 2:01 PM
111172014 814 AM
6/12/2015 1:12 PM
1/29/2016 12:43 PM
8/10/2015 3:19 PM
1/29/2016 12:42 PM
6/12/20151:12 PM
8/25/2014 1:43 PM
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Maryland

Where to go: http://www.mdfloodmaps.net/dfirmimap/index.html

DFIRM Qutreach Flood Risk Application

Legend
Counties
FEMA STATUS
PRELIMINARY
EFFECTIVE
NOT RELEASED
Effective Floodplain
Symbaogy
100 Year Floodpl ain
Floodway
S00 Year Floodplain
Praliminary Riverine Floodplain
Symbology
100 Year Floodplan
Floodway
S00 Year Floodplan

This tool is designed to aid you in
researching your flood risk in the
state of Maryland.

Content on this site is typically
updated with in a 30 days of any
maps or data released by FEMA, so
please check back as the status of
your county may have changed. It is
important to investigate your flood
risk status and contact your
insurance agent to make the
necessary modifcations to your
coverage. A schedule for tentative
county effective dates can be found

harlesion

.
)'(

Pittsburgh

Lynchburg
Romncks 4

Blacksbug

- S teensbor
o Duthiam

MDE

MDE Firm Outreach

Help

ate

dlege
SELECT THEME
Allentown Ed
¥ son

Readig
_ Trenton

Harnsburg®

Philadelphia

Atlarty;

“Richmond

UECED

_ Rody Mourd Esri, HERE, Garmin, FAD,

Zoom To COUNTY

Toms Fiver

) |_=.--..c..;'5 DI

How to get the model:

1. Zoom in on the map to an area with mapped waterways.

Legend

Preliminary Riverine

DPreIlminary Riverine Panels

& = Pr y Riverine Fl
[T 100 vear Floodplain
[ ] Floodway

Eso0 vear Floodplain

Preliminary Coastal

Preliminary Coastal Panels

= = Pr y Coastal Fl
7100 vear Floodplain
Floodway

Bso0 vear Floodplain

.. Effective Floodplain

'.._! Effective Panels

.~ Effective Floodplain
[T 100 vear Floedplain
8] Floodway
F500 vear Floodplain

AP T, o PO Ry P

MDE Firm Outreach

Helj

Zoom 7o COUNTY

EFFECTIVE
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2. Change the dropdown in the upper right from “Effective” to “Download Data.”

DFIRM_Outreach Flood Risk Application MoE (| M8 fn Scesh (] Sk

SIS

Legend — M| f) .Y ‘F‘ @!

Preliminary Riverine

EJPrelimInar\-I Riverine Panels
¢ = Preliminary Riverine Floodplair

O 100 Year Floodplain

N Floodway

B 500 vear Floodplain

Preliminary Coastal

Preliminary Coastal Panels
w« = Preliminary Coastal Floodplain
100 vear Floodplain
%] Floodway
@ 500 Year Floodplain
Effective Floodplain

Cgfrective panels
L+ - Effective Floodplain
100 vear Floodplain
N Floodway
Ps00 vear Floodplain
‘ Changes Since Last Firm .

Add Data

3. Click on the circle “D" for detailed study or "A” for approximate study and a popup window appears
containing a link to download the model.

w0 DFIRM Outreach Flood Risk Application o
L= S| & ) -]

Preliminary Riverine

EJPrellmlnal'\-I Riverine Panels
./ = Preliminary Riverine Floodplair

O 100 Year Floodplain

N Floodway

B3 500 vear Floodplain

Preliminary Coastal

Effective Model:

B Model Name: Patapsco_100 zip
Model Type: Detailed

£oom to
Preliminary Coastal Panels

. = Preliminary Coastal Floodplain
H 100 vear Floodplain
%] Floodway
ESOO Year Floodplain
Effective Floodplain

Cefrective Panels
s - Effective Floodplain
1100 Year Floodplain
Eriood way
BWD Year Floodplain
‘ Changes Since Last Firm .|

Add Data
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Marme B
shapefiles
D PatapscoRiver.br
D PatapscoRiver.f0l
D PatapscoRiverf02
D PatapscoRiver.g0l
D PatapscoRiver.nt
D PatapscoRiver.001
D PatapscoRiver. 002
D PatapscoRiver.pl
. PatapscoRiver.p0l.comp_msgs.tt
D PatapscoRiverpl2
. PatapscoRiver.pl2.comp_msgs.bd
D PatapscoRiver.prj
D PatapscoRiver.ril
D PatapscoRiver.r(2
D PatapscoRiver.RASexport.sdf
. PatapscoRiverRASexport.xml
D PatapscoRiverrep
D PatapscoRiverxs

Type

File folder

ER File

FO1 File
FO2 File
G01 File
MT File

001 File
002 File
P01 File
TXT File
P02 File
TXT File
PRJ File
RO1 File
RO2 File
5DF File
#ML File
REP File
X5 File

Size

What is in the download: Contents of the downloaded model .zip file.

40 KE
2 KB
1KB

49 KE
13 KB
282 KB
19 KE
IKB
1KB

& KB
1KB
1KB
409 KB
413 KE
49 KE
T KB
1,124 KB
& KB

Date modified

10/15/2013 1:41 PM
12/29/2008 2:00 PM
3/24/2009 2:25 PM
4/20/2009 5:02 PM
4/20/2009 5:25 PM
12/29/2008 2:00 PM
5/6/2000 9:10 AM
4/21/2009 &:51 AM
4/20/2009 5:01 PM
5/6/2009 9:10 AM
4/20/2009 5:26 PM
4/21/2009 8:50 A
5/6/2009 9:10 AM
5/6/2000 9:10 AM
4/21/2000 8:50 AM
5/6/2009 9:10 AM
5/7/2000 9:11 AM
12/29/2008 2:00 PM
12/29/2008 2:00 PM
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Minnesota

Where to go: https://arcgis.dnr.state.mn.us/ewr/hydra model download/index.html

M FEMA HYDRAULIC MODEL DOWNLOAD

MNONA

Basemap Photo Quad Maps

Q
X Search
I
T = DR Intermational
i il Fal
Py
AP )
= ?'T"-‘H Selected
S Stream In'
o gt 0
e )
| M:;'F. B F e 9
. S A .
N *5 :IL:;J. Help/FAQ
M arhead .

Culuth
R |

=
f
Model Downdoad Unavailable w i

ﬁa.’gﬁ ‘.‘ A= .\-l.':u
TR e

=M Iodel Download Availabie

How to get the model:

1. Zoom in on the map to an area with mapped waterways.

M FEMA HYDRAULIC MODEL DOWNLOAD Q

MNCHR About Thi

Basemap Photo Quad Maps Applicatio

P S \ Q
; f N 8 Search
| \
=
= Selected
} J) c-“i)“ux. = [ =} Stream In
& ]y |
S S e -- o
1 - i
LY e i \, Help/FAQ
W \ ) { -
-\J._ v - ___E,a‘-x/\a;\, L | J; ;/ . \
L~ Ve J o A ~ ¢ 1 / \,
] oy o b
(T - g ==
\/ Vel ~) N N
E R e e e B -
a > - =S A ( )
£ { P 4

Model Download Unavaitable - /
g ) g

=M Iodel Download Avaiable
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2. Click on a waterway. A panel appears on the right with a link to download the model. Click on the
download icon to download the model.

m'_ FEMA HYDRAULIC MODEL DOWNLOAD Selectad Stream: North Fork Crow River
e = | County: Wright

Basemap Phote Quad Maps 1 e j Flood Zone: AE
i | Click on a model for more details.
| Search
Model Model
D load
Used Date awmea
1986-06- 1986-06-
. +
01 PECS 01 -

Help/FAQ

a9
=

Model Download Unavailable ';B _'Il. [p] E

=~ Wodel Download Avaiable &

m FEMA HYDRAULIC MODEL DOWNLOAD Selected Stream: North Fork Crow River
e = | County: Wright

Basemap Photo Quad Maps Mk Dee L3 j Flood Zone: AE

i | Click on a model for more details.
| Search

Model
Date

Download

Model Details:

W

MDNR LIDAR, 2 Foot
Contours

:Tnuo Source

IModel C

Mode! Download Unavaitable Fa
@ /a8

~A~ Wodel Download Avaiable 3
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What is in the download: Contents of the downloaded model .zip file.

Mame Type Size Date modified

| | WRIGH28 File

[==)

IKE

L

'.ﬂl
=

(=]

a.nll
=it .

L

2 AM

Another example, this time a HEC-RAS model (previous example was a HEC-2 model).

M FEMA HYDRAULIC MODEL DOWNLOAD S
WMRDNR t"h
Basemap Photo Quad Maps County: Wright
” Flood Zone: A

Click on a model for more details.

< &

)] A

t\

& -

N { | Model Details:

R - _E/_.“« ’\{\
o .../ 1
( Endel Source Elkins
{ Mark Hurd Aerial
| Surveys, Ine., Aerlal
RToro Source l‘hot:mphs. Scale
| 1:12,018

) ]Model Comments I

Model Download Unavailable

=~ Wodel Download Avaiable

What is in the download: Contents of the downloaded model .zip file.

Search

-
Selected
Stream Inf]

(2]
Help/FAQ

Mame Type Size Date modified

[ | north_fork_crow_river_trib_5_ras.f01 FO1 File 1KB  1/27/2011 8:19 PM
[ | north_fork_crow_river_trib_3_ra=.g01 G301 File 258 KB 17272011 619 PM
[ ] north_fork_crow_river_trib_5_ras.p01 P01 File 1 KB 172772011 8:1% PM
| | north_fork_crow_river_trib_5_ras.prj PRJ File 1KB  1/27/2011 6:19 PM

33



Task 2: Accessing flood models from authoritative entities

34



North Carolina

Where to go: http://fris.nc.gov/fris/Home.aspx?ST=NC

. = e =

- — : ’ \ 1-.
F-R 'S | Nortii Cardlina Flood Risk WifaPmation System

e

Am | at risk of flooding?
Genaral Public « 0

0 Benefits of Floodplain Mapping

Enter all or part of your address and click GO. Floods are among the most frequent and costly natural

Address, City, or ZIP - disasters in terms of human hardship and economic loss. North
Carolina’s Digital Flood Insurance Rate Maps (DFIRM) enable
OR select a county % - ety o gt
County v aders mare y flood
hazards and prepare for flood risks.

Go to NC Floodmaps for more information.

How to get the model:

1. Zoom into the map by clicking a county or using the location finder in the upper left.
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2. To access the engineering models, change the “Who Am 1" dropdown in the upper right to
“Advanced.”

: / v r i)
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N E ] = =
T . { I N e ] DV, ‘1.“ ZF\T:N« ! P
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) Click the map to view Information.
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4. Click the "Engineering Models” panel title and the accordion opens to that section. Click a stream
segment on the map and data about the model appears in the panel with a download link.

:

E

+_i'

3 R —
P
FHLz | T —
7 B
(A 12 ;
P B
2 A4 = Engineering Models
.-’f;"‘l:'? '.‘"‘. _\ A :
g‘;- o { Model Information
- ~ . t - 1 Stream: Coblebrook Creek
.| i A B oL sl d i Mode!: LOMR 14-04-0924P
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What is in the download: Contents of the downloaded model .zip file.
Name Type Size Date modified
D Backup.p01 PO1 File 4KB  4/30/2012 7:58 AM
D Coblebrook Creek.f1 FO1 File TEE  4/30/2012 T:538 AM
D COBLEBROOCEK CREEK.f02 FO2 File TEE  4/30/2012 7:58 AM
D COBLEBROOCEK CREEK.f03 FO3 File TEE  4/30/2012 7:58 AM
D COBLEBROOK CREEK.g01 G01 File MTEE  4/30/2012 T:58 AM
[ '] COBLEBROGK CREEK.g02 G02 File 33BKB 473072012 T:58 AM
D COBLEBROCEK CREEK.g03 G03 File 242 KB 4/30/2012 7:38 AM
D COBLEBROCK CREEK.OMM 001 File 135 KB 4/30/2012 7:58 AM
D COBLEBROOCEK CREEK.002 002 File 155 KB 4/30/2012 7:58 AM
D COBLEBROOK CREEK.003 003 File 108 KB 4/30/2012 7:58 AM
D COBLEBROOCEK CREEK.Q05 005 File 135 KB 471172013 1:32 PM
D COBLEBROOCEK CREEK.p01 PO1 File 5KB  4/30/2012 T:58 AM
D COBLEBROCEK CREEK.p03 P05 File 4KB  4/11/2013 1:33 PM
D COBLEBROOCK CREEK.PRJ PRJ File TEKB  4/11/2013 1:33 PM
[ ] COBLEBROOK CREEK. A1 RO1 File 22TKB  4/30/2012 T:58 AM
D COBLEBROOCEK CREEK.r02 RO2 File 230KB  4/30/2012 7:38 AM
D COBLEBROOCEK CREEK.rD3 RO3 File 164 KB 4/30/2012 7:58 AM
D COBLEBROOCEK CREEK.r05 ROS5 File 228KB 471172013 1:32 PM
D COBLEBROOK CREEK.RASexport.sdf SDF File 45 KB 4/30/2012 7:58 AM
. COBLEBROOCEK CREEK.RASexport.xml XML File T2KB 473072012 7:58 AM
D COBLEBROOCEK CREEK.rasmap RASMAP File 4KB 5/4/2012 1:28 PM
D COBLEBROOCEK CREEK.rep REP File 429KB 41172013 1:33 PM

37



Task 2: Accessing flood models from authoritative entities
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Wisconsin

Where to go: https://dnrmaps.wi.gov/H5/?viewer=SWDV&IayerTheme=1

... & -

Maps & Data Basic Tools Locate & Identify Draw & Measure Additional Resources

= £ 9+ = m e

Home Show Layers  Show L

Surface Water Data

Pan Zoemin  Zoom Out

Bookmarks  Point Identify

Welcome to the Surface Water Data Viewer (SWDV), a + -= ,7"
2 2 . % . o o P 5 ] Lo -
Wisconsin DNR data delivery system that provides interactive PG
web mapping tools for a wide variety of datasets including - _en we S UPE Loy
chemistry (water, sediment), physical, and biclogical e =
(macroinvertebrate and fish) data. 4

Toolbar <

* Click on the “Show Layers” button above to view map Ll E TA
data in the Layers pana|

* Use Pan, Zoom In/Out, and Previous/Next/Full Extent = oy

buttons to navigate around map

Click anywhere on the map for information

about features at that location I

Click the Print button to generate a custom map ’

Map Layers

» Click the plus sign (+) to expand the data content in
the layers

» Turn a map layers an/off by clicking the e T e
checkbox next to the layer name ’

= If layers are gray in color, zoom in closer until text )
turns black for layer to turn ‘on . i

Home | S

e 20401 .
i WKID: 43265 Lat/Long & ,lf'_:_ f,m,", ,'! (E|

Portal Commy

How to get the model:

1. Zoom in on the map to an area with mapped waterways.

Surface Water Data Viewer

Maps & Data Basic Tools Locate & Identify Draw & Measure Additional Resources

b as| ‘o

kmarks Paint Identify

o

Welcome to the Surface Water Data Viewer (SWDV), a +
Wisconsin DNR data delivery system that provides interactive L]
web mapping tools for a wide variety of datasets including X
chemistry (water, sediment), physical, and biclogical ] | | :

(macroinvertebrate and fish) data ™ r— /

Toalbar

Click on the "Show Layers® button above to view map ° m . "
data in the Layers panel ]

* Use Pan, Zoom In/Out, and Previous/Next/Full Extent \ n L]
buttons to navigate around map ] F

Click anywhere on the map for infarmation m S .... n

about features at that location 4 n

Click the Print button to generate a custom map 1

Map Layers u ° -
= Click the plus sign (=) to expand the data content in . - ¥

the layers

Turn a map layers on/off by clicking the \ . | Y

checkbox next to the layer name

Home e Lays dmi W

2

e 3.11866°
3 WKID: 4326 Lat/Long & !':E :,f,.!,s;’..s ':‘ |

Scale 1: 253,440 *| Ge NR W

NHIPortal Commq
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2. Click on a waterway. Multiple layers are identified so you may have to page through the results with
the arrows (red circle below). When there is a “Floodplain Analysis” layer, the model is accessible by
clicking the “Input File” link.

Surface Water Data Viewer ear Q Sign

Maps & Data Basic Tools Locate & Identify Draw & Measure Additional Resources

A = B0 o+ = - 2 M e &

4+ | FADID: 11751, Flood Insurance Study ®
les interactive

Floodplain Analysis

.
Home < »
FAD ID: 11757, Flood Insuran ¥ x ¢ :
Welcome to the Surface Water Data Viewer (SWDV), a -
Wi wsin DNR data d L
web m
i

Metadata L}

. (
& Click on the "Show Layers” button above to view map ’ "
i Layers panel ]
- L]
& anywhere on the map for information 1 m S -' = ]
t features at that location n
2 Print button to genarate a custom map
L
Map Layers o ™ 1
» Click the plus sign [« to expand the data content in (] - -3
yers on/off by clicking the \ A
checkbox next to the layer name
& 16 banate apm riest i eolos g 2o chocas saits] bat s | = h
ad —t
T Home == v dmi B e ]
® 'WIDNR, USGS, and other data | Wl Dept. of Natural Resource...
2] 4311328° Tarma it Lise
WKID: 2326 Laflong a5 BN el scale s [233.440 v Go | Terms ot USE [ byp website  SWIMS  WATERS  NMIPortal Comms

What is in the download: Contents of the downloaded model .zip file.

Mame Type Size Date medified

D ‘YaharaFinal.f01 FO1 File IKB 62172012 215 PM
D ‘YaharaFinal.f02 FO2 File 2KB  8/21/2012 441 PM
D ‘YaharaFinal.f03 FO3 File 2KB  6/30/2006 11:19 AM
D YaharaFinal.g01 G071 File 208KB  8/21/2012 433 PM
D ‘YaharaFinal.001 Q01 File 433 KB /21720012 431 PM
D ‘YaharaFinal, 002 002 File 200KB  8/21/20012 441 PM
D YaharaFinal. 003 Q03 File 230 KB 6/30/2006 12:00 PM
D ‘YaharaFinal.p01 PO1 File 2KB 6/28/2006 4:59 PM
. YaharaFinal.p01.comp_msgs.td TXT File 1KB  8/21/2012 431 PM
D ‘YaharaFinal.p02 P02 File 8KB 8/21/2012 439 PM
. YaharaFinal.pl2.comp_msgs.txt TXT File 1EE  8/21/2012 441 PM
D YaharaFinal.p03 P03 File 2KB 6/30/2006 12:09 PM
D ‘YaharaFinal.prj PRJ File 2KB  8/21/2012 4:42 PM
D ‘YaharaFinal.rl1 ROT File 209KB  8/21/20012 431 PM
D YaharaFinal.r(2 RO2 File 208 KB  8/21/2002 4:41 PM
D ‘YaharaFinal.rl3 RO3 File 192KB  6/30/2006 12:09 PM
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Harris County Flood Control District

Where to go: http://www.m3models.org/#/Map

Note: Access requires Microsoft Silverlight plugin.

=) FEMA Studied Streams Only

| Effective Cross Sections.

| Watershed Boundaries

Mapped Floodplains | Disclaimer |
] Changes Since June 2007

Adopted June 2007
B ricooway

5 1% Floodpiaing (100-year]

55 0% Floodpiains [$00-yess)

5 1% (100-year] Coastal Flocdplain

of| Shaded Layers
2) watersheds (Shaded)

HE Precincts
Municipel Boundaries

HMap Key
Project Status
CLOMR (Conditional Letter of
Map Revision)
@ LOMR (Letter of Map Revision)

How to get the model:

1. Access engineering models by clicking the “Download Informational Models” button at the top of
the map. A popup window appears with a couple of dropdown menus and buttons. The first
dropdown filters the models by watershed. The second dropdown allows you to select a model by
the FIS Stream name. The buttons allow you to use the map to select either by watershed or by
waterway.

y R z
= N\ i
. - = % = &
S = / = FLOOD
. » — gmln
HODEL & MAP 0 ALEMENT DISTRICT
Legend | projects y T
ey i
HCFCD Drainage Network : C LIm .
Model Libr =Io]x 3
e Studed Stroand ¥ L L { 1
e o Snied Srens 2| Medel trventory ! i
(*) FEMA Studied Streams Only - =% | select Models By: . L]
| Effective Cross Sections I g A watershed: - \
e 7l (R— ML
] ’ o |F :
] et = 4 FIS Stream: | Addicks Reservolr Watershed i | . | L
o 5 Reset Criter ATMand Bayou Watershed i = \
{ D5 -  Barker Reserves Watershed - ¢ -
Mapped Floodplaing |Disclaimer | | ; B ([ Tps— R 3 ]
Changes Since June 2007 _ R - -
[m] B e | Buffalo Bayou Watershed A {
pr B . B
Adopted June 2007 $ | Carpenter Bayou Watershed i E E ,r ,
"‘. ;3«... . . e ga Cedar Bayou Watershed 1.
B ocdeLasns | 300-yenr) | 1 e ke ;
S5 0% Floodplaing [500-year) e Clear Crek Watershed 2 I |
§5 1% {100-year) Consta! Fioodpinin - Cypress Creek Watershed o 7
(D shisded Uiess % | Galveston Bay Watersheds: /
) Watersheds [Shaded) = = | Goose Creek Watershed
HEC Precincts e
Municipal Boundaries 7 = |
- [
- J| * Click FIS Stream 1D to Downioad Individual Model Files %
3 et T IV A Y 4
Map Key | ! ~ | 3 ;_n.
Project Status = o \ ol s
@ CLOMR (Condaional Letter of WD~ el L =t - Sk S——
Map Revision) i \:’\\ ...... .. - e MK 2
@ LOMR (Letter of Map Revision) NS N al {4 i 5,
et \ =) e ’\,»,__ i = =i
L j s \ .
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Selecting a watershed will filter those models into the lower portion of the popup where both
hydrology model and hydraulic models for individual waterways can be downloaded.

m‘

IMODEL & MAP MAMAGEMENT

Legend | projects

() HCFCD Drainage Network
T Studied Sreams
e Non-Studied Stresnms

(%) FEMA Studied Streams Only

Model ublarv
Model Inventory

Select Models By:
Watershed: | Brays Bayou Watershed -

|| Effective Cross Sections
~e

HE

y | FIS Stream: -
| watershed Boundaries |

Reset Criteria

Mapped Floodplains | Disclaimer
|_| Changes Since June 2007

Software
HEC-RAS
HEC-HMS

wersion
3.0.1
3.3

FIS Stream™

|| Adopted June 2007
’ Floadway
55 1% Floodplains (100-year)
=5 0.2% Fioodplains (500-year)
§ 5% 1% (100-year) Coastal Floodplain

HEC-RAS

3.01

HEC-RAS  3.0.1

HEC-RAS

3.01

HEC-RAS
HEC-RAS
HEC-RAS

3.01

| Shaded Layers
(=) watersheds (Shaded)
) HC Precincts
() Municipal Boundaries

Map Key
Project Status

CLOMR (Conditional Letter of
Map Revision)
@ LOMR (Letter of Map Revision)

The button with the map icon to the right of the watershed dropdown allows you to select a
watershed on the map. As you hover over the map, the boundaries of the watershed are outlined
and the name is displayed. (Left)

e gl = i NG § M\ LS S . — .
M Model Library = =1E J ¢ - M« Model Library =IO }

; Model Inventory Model Inventory -
Select Models By: Select Models By: £

l Watershed: i &

i - Watershed: | san Jacinto River Watershed v | [

|| FIS Stream: + -

| FIS Stream: | « | [

Reset Criteria

Reset Criteria
|| | FIS Stream® | Software | Version L J

FIS Stream* Software | Version

Sy Ll W N
»
Ll |

HEC-RAS  3.0.1

l |6100-00-00 HEC-HMS 3.3 3]
| [

| G103-00-00LH | HEG-RAS | 3.0.1
| | ]
| 8| |G103-00-00s HEC-RAS  3.0.1

l' 1 00-00WFS) HEC-RAS  3.0.1 |
H . 1 -
| | | HEC-HMS 3.3 I
i * Click FIS Stream 1D to Download Individual Model Flles I é| G103-01-00 HEC-RAS  3.0.1 |:
R TP A !

HEC-RAS 3.1

* Click FIS Stream 1D to Download Individual Model Flles

=g

?‘-\. R R LU e B OEENAT W e g
Clicking on a watershed filters those streams into the lower window, just as if it was selected from

the dropdown. Again, hydrology models and hydraulic models for that watershed are listed and can
be downloaded by clicking on the FIS Stream name. (Right)
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5. The second dropdown allows you to directly select the waterway by the FIS Stream name. Choosing
a stream will display the hydraulic model in the lower window for download. It appears that the
hydrologic models are available by selecting the first stream segment in the series.

[ ’
MODEL & MAP M UMALEMENT
Legend | projects

_) HCFCD Drainage Network
Mo Studed Streams
T Non-Studied Streams

=) FEMA Studied Streams Only

_| Effective Cross Sections

L2 | Model Inventory

Watershed: |
FIS Stream: | =@

T
L_| watershed Boundaries

o
Mapped Floodplains ;D«fdalmJ
__| Changes Since June 2007

Reset Criter| E135-00-00
E141-00-00

FIS Stream™
| E200-00-00

F216-00-00

L_| Adopted June 2007 F220-00-00

& Flocdway

S5 1% Floodpiains (100-yesr)

G100-00-00

55 0.2% Ficodplains (500-year) | G103:00:00L4
§5 1% (100-year) Coastal Fioodplain G103-00-005)
G103-00-00WFS) -

/| Shaded Layers
(%) Watersheds (Shaded)
() MC Precincts
() Municipal Boundaries

Hap Key
Project Status

@ CLOMR (Conditional Letter of ! - i iz = s po—
Map Revision) .

@ LOMR (Letter of Map Revision)

6. Use the map icon button to the right of the FIS Stream dropdown to select a stream on the map.
Clicking this button will highlight all the stream segments.

[ ]
MODEL & MAP MANACEMENT
Legend | projects

() HCFCD Drainage Network
P Studed Stresms
T NoneStudied Stresms

(=) FEMA Studied Streams Only

L Effective Cross Sections
T

L) Watershed Boundaries

Mapped Floodplains | Disclaimer
| changes since June 2007

L} Adopted June 2007
2 Ficodway
55 1% Floodpiains [100-year)
55 0.2% Floodplains (300-year)
55 1% (100-year) Coastal Floodpiain

! Shaded Layers
(+) Watersheds (Shaded)
() HC Precincts
I} Municipal Boundaries

|
1l
") | ~ ik Fis Stream 1 to Downioad indwidual Model Fies |

Map Key el AL e g
1 P L . =
Project Status R, -
@ CLOMR (Conditional Letter of e - Tttty
Map Revision)
@ LOMR (Letter of Map Revision)
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7. Zoom the map and hover over stream segments to see the name. Clicking on a stream segment will
put those models into the display window for download. The segment selected in this example has
both the H&H models available.

= . L F ar 7 L} I ¥ ! - - =

T ) 2 i eV, A} M< Model Library I [=]
 § e N 5 - W e .o i | 4 4""' ( |
M Model Library _Ialx P A J Model Inventory
Model Inventory «.‘--:"‘g' et § Select Models By:
|| select Models By: S~ \ & | || Watershed: | v |3 E
|| watershed: | « |8 B g™ S I = |
| ) B Sl FIS Stream: | H100-00-00 - J z
FIS Stream: | -]® : \ / ! .
A - J Reset Criteria |
Reset Criteria [Pt Ny, f (S — L
| | F1s stream* Software  Version o | % 0 " || F1s stream* Software | Version B
B ., S
e = H100-00-00 HEC-HMS 3.3
|§' ke B Iy
1| |H100-00-00 HEC-RAS 3.0.1
[ [
I % e A
| = -1 Industng -
(| : :
| : |
‘ 4 }
{ | — .
| | ]
oo O
|| * Click F15 Stream 1D to Download Individual Model Files L _ ] | L
b e ML i | ‘T ——T o ' * Click FIS Stream ID to Download Individual Model Files
f "_ S o .y | A " il e — ~ .

What is in the download: Contents of the downloaded hydraulic model .zip file.

Marne " Type Size Date modified
Support_Data File folder 8/8/2016 1:43 PM
. 2007 _Effective H_H100-00-00_ReadMetd  TXT File 2KB 6/24/2016 10:39 AM
. HODOOS0 Effective Model_H100-00-00_Re..  TXT File 2KE 8/8/2016 1:48 PM
D H100-00-00.f01 FO1 File 4KB  6/24/2016 10:42 AM
D H100-00-00.f02 F02 File IKE  6/24/2016 10:42 AM
D H100-00-00.g01 G01 File 1,086 KB /2472016 10:41 AM
D H100-00-00.001 001 File 983 KB  T/29/2016 924 AM
D H100-00-00.002 002 File 54 KB B/24/2016 10:43 AM
D H100-00-00.p01 P01 File 4KB  6/24/2016 10:39 AM
D H100-00-00.p02 P02 File 16 KB 6/24/2016 10:41 AM
D H100-00-00.pr) PRI File 2KB  7/28/2016 9:24 AM
D H100-00-00.r01 RO1 File 833 KB 7/29/2016 %:24 AM
D H100-00-00.r02 RO2 File 843 KB &/24/2016 10:43 AM
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Louisville Metropolitan Sewer District

Where to go:
https://stantecweb.com/swdms/swdmsmain.php

Note: Access is restricted to registered users, but you can
register a user to access the models.

How to get the model:

1. After login, click “Search for Models” to find models to
download.

MSD STORMWATER
Sgrad b griman@ionty oy TS Main St
-
%ﬁ Surface Water Data Management System
Main Access
BOSEFPEFG
LEEDTLION

This is the man page for accassing surlace water model files. The colred
Sl bar abave wil fofow you while signed in

DVERSEWORKS  Solect he SWOMS Main ik o retum to thes menu fram any pags.

e
] L
SRR

Biysiny Cant Conlinds
Checkout Cart

B Loa o Presiously
Accossed Files

Exlil Your Profie

Find models to download.

Updoad Data

H you have trouble accessing the system pisase fill ol tis form o call Ray
Rush at (502) 212-50348

Basburn 1o Surtece Water hodeling men page

2. Users access the models either through a search box or one of two dropdowns. Search results

conveniently include links to the Input Model.

3. The first dropdown lists watersheds. Select a watershed then click the Search button to get to a

page with the models available for download.

HOME ABOUT MSD NSIDE MSD | PROGRAMS & PROJECTS |

MSD STORMWATER MSD

——
nas: g i
W Signed in as gisjasan@flcods oy SWDMS Main Sign off s mﬂﬁ
% Surface Water Data Management System @ MEEATEM
Data File Search B
BDSRFPSRFGy BIDSRFPRFGs
CREDIT UNION Enter your search criteria below. If you wish to view all models, search by CREDIT UNION
CUSTOMER keyword and leave the field blank. %

Search Description for Keyword Search

Watershed | . select - v | Search
- select -
Floyds Fork
Stream | - sel Goose Creek Search
Harrods Creek
Mill Creek
Middle Fork of Beargrass Creek PROCUREMENT
Return { Muddy Fork of Beargrass Creek 8 2
Pond Creek 5 CHARGES
Pennsylvania Run
South Fork of Beargrass Creek L. %

Ohio River SAFETY
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ABOUT MSD [ | PROGRAMS & PROJECTS | SEARCH | CONTACTuS |
A
Signedinas gisjason@fioods arg SENDMS Main Sign off

Surface Water Data Management System
Data File Search Results

Results of your search are reported below. You may select files to add to your
“cart”. Selected files will be remembered until you log out or remove them
from your cart. You may visit other parts of the site before "checking out™

Searched for watershed "Cedar Creek”
Search Again

Size Last Sel
Model Updated ~® *ct
427 3KB 2000-

Type

Cedar Creek watershed cedar_creek_exzip FIS

existing conditions ﬁ e
mz?eiwa:edwmw cedar_creek_fd zip IL!:?:labnry 1%&3 m +
EReg Creek LRFP and S, e Eﬁ:ﬁgg ?ESKB ggcg‘ A
Input Model: cedar_creek_fd zip - click to el info

;NGEL%‘;' Creek LRFP cedar_creek_ras zip ELSG;‘;&Q ?5&5@% -
Input Model: cedar_creek_fd zip - click to get info

ngvcu;ms Rill LRFP and ey vtk T Ezﬂ,,'gm ?5&;]% gqm; +

Input Model: cedar creek fd.zip - click 1o get info
Cedar Creek 2000 Cross 248KB. 2000.
Sactions cedarcrk2000_xs zip g 0401

dChecko



4. The second dropdown lets you select by stream name, bringing you to a similar download page.

PROGIAMS & PROJECTS CONTACT US T ABOUT MSD |

- select -
MSD B GREEK STORMWATER
NN BIG BEE LICK CREEK
AFFIRMATIVE Signed s gisjason@f BLUE SPRING DITCH Signof Signed in as: gisjason@foods.org SWOMS Main Sion of
AT COOPER CHAPEL BRANCH
% Surf FERN CREEK m Surface Water Data Management System
FILSON FORK Data File Search Results
BIDSRFPaRFGs FISHPOOL CREEK
CREDHT UNION Enter your search { i, search by Results of your search are reported below. You may select files to add to your
keyword and leave GREASY DITCH “cart”. Selected files will be remembered until you log out or remove them
W LITTLE BEE LICK CREEK from your cart. You may visit other paris of the site before “checking out”.
DIVERSEWORKS MANSLICK BRANCH
Searched for stream "MUD CREEK”
% ROBERSON RUN Search Again
: Last
ENVIRONMENTAL Search Descrip ztng'EDFI!"I"JCNH Search Description Model Updated | Setect

TKB
1990-10-12. +

Water; WILSON CREEK Search HI2

SOUTHERN DITCH
NORTHERM DITCH

Mud Creek 1990 FIS mudcrdat  FIS

Input Model: pondqray.dat - click to get info

BIG RUN CREEK . Local 9508
Stream [ v] = Mud Creek LRFPILRCZ mudhms. TP Reguiatory ﬁ_.«n 2001-09-11 #
Mud Creek LRFPILRCZ i Local e pooroen #
L { ] i, =
e el aszp Regdalm-
Input Model: mudhms zip - click to get info
Betumn lo Surface Water Modeling main page 353 TKB

. gauicreek LRFPILRCZ GIS mudarc.zip 'ﬁﬂ 2001-09-11 +

Checkout
‘When checking out, you are required fo provide a brief description of how the
model will be used so model revisions can be tracked. Thank you for your
cooperation

Return 1o Surface Water Modeling main page

5. This site uses a checkout style system where clicking on
the green plus to the right of each model turns it into a —
red minus indicating it is now selected and able to be LS8 S e e sy (o crsep)
deselected. (Below) This is convenient if you follow the R
path of the Input Model and add other models to the T
cart. Also convenient is the Show Metadata button. i i

wat £
(Rig ht) inforsation aloag with aerial m‘thowmu‘u,h, plied by LOJIC. SC5 Cwrve  Muaber methodalogy

2.TMB:
Goose_Creek_HMS zp FRE;"“ = 4 ggo& +

Goose Creei 2005 FIS New Detailed
Hydrology

June 1, 2084 -

was used to simalate the Inflltration sed ruscff relationships seong the wian developaent in
the subbasiag fng of concentration for each subbasln was determised wilng Manning's
equation relsticnships and standsrd TR-3% methodology.

Run used for determining 10-yesr discharges for ulmn. conditions: &C_Finl_loyr
Bazin Model: LSC_Existing Cond (UGC_Existimg Cond.bas

Heteorologic Model: SC5 Type IT 10 yr (5C5_Type II_ 19 rf met)

Control Specifications: 24-hr (24_hr.coatral)

Searched for stream "GOOSE CREEK" . "
Search Again G L

m Gontrol Specification
ze |Last Select
I 1 Run used far determining 100-year discharges for existing conditions: 6C_Fina 160y
|Model|/Updated Bazin Model: USC_Existing Cond (USC_Existing Cond.basin
Heteoralogic Medel: SC5 Type 11 106yr (SC5_Type_IT_180yr.met)
)

Control Specifications: 24-hr (24_hr.comtral
Goose Creek 2006FIS |00 o oo e PO EN0 2TMB005 | o i ot g 1 iy o
New Detailed Hydrology P | 05-04 Basin Models USK.Extsting Cond (UG Exist ing Cond,basin) -
Reg Heteorologic Model: SC5 Type I1 S00yr (SC5_Type_LI_S00yr.met)
Control Sbﬂi\‘iut.o«s: 24-hr (24_hr.comtrel)
Show Metadata B st arernato oy stz o lh.;,h“;gh,,ﬂ condtitons: 108yr_FD
Goose Creek 2005 FIS oIS and (1. BMB on0r S e D e s

: : Goose_Creek_RAS zip Local ! -
New Detailed Hydraulics Reg. 05-04 m%m 2005FISNewDetabed o cooos mASzip ;gm Local ‘ﬁﬂm _

Input Model: Goose_Creek_HMS zip - click to get info Input Model: Goase_Craek_HMS zin - click 10 gat info
Show Metadata Uppar. Soote, Craek BAS (bul o

WEL-R33 Yersion of Finah Floodplatn runss 3.1.1
FHSH Engineers, Inc.
1901 Melson Miller Parkwsy
Louisville, €¥ 40223

Checkout Questions? Coatact Lisa Brandenburg.

L oo 502-212- 5608
Project Musber: LV2003158 Jefferson Cousty DFIRM
For: FEMA and Leuisville Hetropoliten Sewer Disteict, DPIRN detailed study

fng Steyear di for existing : 6 _Seyr
ting Cond (USC_Existing Cond basin)

C5 Type 11 80 yr (3C3_Type_1_%0_yr.met)

24-hr (24_hr.contral)

When checking out, you are required to provide a brief description of how the o e D e R Bl ey o e o
model will be used so model revisions can be tracked. Thank you for your surveyed to chtain slevstion data and struciaral geometry.

moperat[ﬁn. Plan used for determining 100-year flosdplain and 100-year floodusy WSE for floodway tables:
Plan: USC_108VR_FLOPN and FLOWAY (bul.pdl)
Geometry: 1004 Gecmetey (bul.gll)
8 Stesdy Flow: 5C5 Type II,24 hr - 109 yr nat/flocdway (bul.fod)
Water Modeling main page lan used for. deternining 39, 5%, 308 fally developad, and S08-Yesr M2 for. profile plotss
Plan: UGC_19, 50, 109, 10060, 500 (bul.pdl)
Geometry: 2004_Geometry (bul.gll)
Steady Flow: SCS Type 11,24 he 10,50, 100,508, F0 (Bul.fod)
Fleld Recosmalissance Photos:
Ll g 3 P A L3

46



6. Clicking the Checkout button takes you to a page where you are asked to verify that your profile
information is correct. Find the Continue to checkout link.

| HOME | ABOUT MSD INSIDE MSD PROGRAMS & PROJECTS | SEARCH | CONTACT US
A

MSD STORMWATER

s AFFIRMATIVE Signed in as: gisjason@floods org SWDMS Main Sign off
& ABEATEAN Surface Water Data Management System

Sl PR Update Your Profile
© BIDSRFPSRFQs

CREDIT UNION Please veri le information is correct
Mmm if everything is correct

First Name: |Jason

DIVERSEWORKS
® BFRNiniTES Last Name: Hochschild

ENVIRONMENTAL
S CommuERT
Agent: ASFPM v
Your company/agency not listed? Add it here
% Alternate phone number. 608-828-6339 direct v
SYSTEMS E-mail Address: gisjason@floods.org
GREEN
Optionally, you can change your password.
@ PROCUREMENT Password:
& CHARGES Verify Password:
&) MANAGEMENT
SERVICES Update
% Return to Surface Water Modeling main page
- QTNDARMATED _

7. On this page the site asks you to provide a project description before you hit the Continue
Checkout button.

HOME | ABOUTMSD | INSIDEMSD | PROGRAMS & PROJECTS | SEARCH | CONTACT US
A

MSD STORMWATER

® W Signedin as. gisjasong@ficads.org SWDMS Main Sign off
@ LREATEAN Surface Water Data Management System
e Checkout Files

&) BIDSRFPSRFQs
CREDIT UNION For each model you have selected, please provide a brief description of how
1w
CUSTOMER the model will be used

SERVICE
DIVERSEWORKS ‘When you press the "Continue Checkout” button the information will be
recorded. After you provide this information you may download the files.

Si 5
9% Description File ize _iLast Select|

Type Model|Updated

COMMITMENT FIS  1amB
EROSION Goose Creek 2005 FIS New Goose_Creek_RAS zip and 2005-

Detailed Hydraulics Local [ 05-04
SEOMENT Reg
e Input Model: Goose_Creek HMS zip - click to get info
GEQGRAPHIC  Prolect Description:

% Continue Checkout

Return to Surface Water Modeling main
W turn t (f ter Modeling main page
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8. The checkout concludes with a page where the model can be downloaded.

ABOUT MSD | INSIDE MSD | PROGRAMS & PROJECTS

| __SEARCH | CONTACTUS

MSD STORMWATER

Signed in as; gisjason@Moods.org SWDMS Main Signoff
& Action

Surface Water Data Management System
o iRacity Download Data Files

CREDIT UNION Your transaction has been recorded. If you downloaded a file to perform

revisions, you are expected to provide those revisions back to MSD.

SERVICE Click on the link to download the file. In some cases you may need to

DIVERSEWORKS download the files by clicking the link with the right mouse button and
selecting 'Save Link As..."

|Size |Last

Description File Type Model|Updated

Goose Creek 2005 FIS New _FISand 1.8MB2aqgs.
Detailed Hydraulics Goose Creek RASZID| o5 Reg 05-04

You may now sign off or use the link above to continue in site.

Return to Surface Water Modeling main page

What is in the download: Contents of the downloaded model .zip file.

MNarme - Type Size Date modified

D bul. 100E-FD.mp MP File 22KB  6/30/2004 8:31 AM
D bul,100%¥R.br BR File S0KE 6/30/2004 8:28 AM
D bu1.100¥R.nt MT File 30KBE  6/30/2004 8:28 AM
D bu1. 100 s X5 File 14KB  &/30/2004 8:29 AM
D bul.EX.mp MP File 40KB  6/30/2004 8:30 AM
D bul.f01 FO1 File 2KB  4/12/2004 3:20 PM
D bul.f02 FOZ2 File IKB  4/13/2004 3:56 PM
D bul.f03 FO03 File 4KB 7172004 1:18 PM
D bul.f04 FO4 File IKB  6/23/2004 9:17 AM
D bul.FW.br ER File 122KB  6/30/2004 2:35 AM
D bul.FW.fw FW File 42KB  6/30/2004 8:36 AM
D bul.FW.nt MT File 30KBE  6/30/2004 8:36 AM
D bul.FW.xs X5 File 13KB  &/30/2004 8:37 AM
D bul.g11 G11 File 664 KB 6/30/2004 2:37 PM
D bu1.001 001 File 1,194 KB 9/10/2004 5:26 PM
D bul.002 002 File 503 KB 7/6/2004 2:16 PM
D bul.010 010 File 503KB  6/18/2004 4:536 PM
D bul.p01 P01 File 83 KB 9/10/2004 5:27 PM
D bul.p02 P02 File 91 KB 7/6/2004 2:17 PM
D bul.pl0 Certificate Request 85KB 4/12/2004 3:20 PM
D bul.prj PRJ File IKE  4/28/2005 4:534 PM
D bul.r01 RO1 File 480 KB 971072004 5:26 PM
D bul.rl2 ROZ File 485KB  7/6/2004 2:16 PM
D bul.rid R10 File 479KB  6/18/2004 4:36 PM
D bul.rep REP File 2,086 KB 9/10/2004 5:03 PM
D bulxs X5 File 15KB  6/30/2004 8:35 AM
. README_BU1.bet TXT File 2KB  5/4/200512:14 PM
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San Antonio River Authority

Where to go: http://gis.sara-tx.org/D2MR/

Note: Access is restricted to registered users, but you can register a user to access the models.

s AN ANTONION al Data & Modeling
RIVER AUTHORITY. sitory
& = @ Map Search e
Legend Cl =i
- LOMC . i SariMaecs i
# * Streams = o Fueam felect  Aves Selet
# " Parcels % pr Hew Brountet: Harual stream select:

< * FEMA FIRM Panel
# * FEMA NFHL Floodplain
< * Watershed

Stresm Hame

Study Points

@ Sty Inicated
Under Review

@ Stody Approeed

Stsdy On-Hold

2 Sewdy Iniated
011 Sewdy Inmiated

How to get the model:

1. Use the Manual stream select dropdown in the upper right of the display to select a stream. (Left)
The map zooms to the stream extents and displays the name in the Stream Name window just
below the dropdown. Click the Download button to get the model. (Right)

Stream Search
Stream Select Area Select = e Lot
Manual stream select: / esnen Sonrch
Stream Select Area Select
3 ,,"' Manyal stresm sefect:
Chimenea Creek A oy 5
e Stream tame
China Grove Creek il Ghelo Creek Lower a
Chupaderas Creek S
Lower
Chupaderas Creek = -
ear Search 283
Upper Cibolo Creek Lawer
Cibolo Creek £ Wstarshad: Chele Crudh Trading s | Phase
il Study Type:Detall 2017051 Study Inisted
Cibolo Creek Lower A ; : s
Clear Spnngs Fork P 01809 Study Inimated
'_| 2018022 Study Inmated
Clifton Branch o "L' & 2017021 Study Infated
" 2007046 Study Iniated
Coleto Creek g ¥i ; £ - W74 Study Inated
3 ke I 2017048 Study Inmated
Colibro Creek = . =1 5 L pdor T i S k 006627 Study Intiated
Comanche Creek e i \J\ 2018020 Study Initiated
(] 2017014 Study Inisated
Commercial Trib .1 N 2 A d d . 007050 Study Inmated
A 5y | e Y 3 WS Sty Inated
Commercial Trib Spill G S £ e T e
% s By RT R U e BCAD, Texas Parks & Wildiife, Essi, HERE, 2007001 Study Inimated
Cancancian Crank. A . . i o F




Alternatively, you can zoom in on the map to an area with mapped waterways and use the Stream
Select or Area Select buttons in the upper right corner to choose a stream or streams that are then
added to the Stream Name window for download. Click the red Remove button next to each stream
name to remove it from the download list or click the Clear Search button to remove all streams.

T IR a-1 ik Digital Data & Modeling
RIVER AUTHORITY Sty
= @ Hap Sewrch

Legend
< - LOMC

nRmo 9

Emfils Loggut

Stream Search.

# * Streams Stream Select  Ares Seiect

! Manual stream select:
+  Parcels -\

# * FEMA FIRM Panel i Y m J| stream tiame

\ cr -
< * FEMA NFHL Floodplain | ot =
# * Watershed

Study Points

@ Study nitiated Cear Search | Dowmiced
Under Review

@ Study Approved

Study On-Hold

Studees

Tracking #  Phase

1 w75t Stwdy e

Watershed: Leon Creek
Model: Yes
! Study Type:Detail

Sty [aitiated
Study Initisted
Study Initisted
7 Study initisted
Study Initiated
Study Initisted

Study Initisted
Study Initiated

2 Study Initisted
SARA | FEMA | BCAD, Texas Parks & vidie,\Exn, FiERE, 2007011 Sy beitiated

Clicking the download button brings up this question of whether or not you will use the
downloaded data when submitting a LOMC for review.

Data Download X

Is this download request intended for use in submitting 2 LOMC package for
review by the San Antonio River Authority?

1\ Download for future LOMC package submittal

If the intent is to supply revised stream data to the San Antonio River
Authority then this option should be selected to create a study. Once a

study is created, it will be associated with the selected streams and the 4
D2MR system will send notifications of other studies on these streams

and allow the most accurate stream data to be downloaded.

@ Download reference data only

If the download is intended only for performing an assessment without

plans to supply revised models to the San Antonio River Authority, then

this option should be selected. No notifications of existing or future

studies on this stream will be sent and the stream data provided may not
reflect the most recent studies. I

Cancel Continue
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one or more boxes and then the download button.

N 3 N £ 1 i

The Download Stream Data window provides access to the Hydraulic and Hydrology models. Check

.DmlnadSheamDah

=) Leon Creek Watershed
[] =] Hydrology
\ =3 Documents
[] E] modify_hydrology_models_whitepaper_rev2.pdf
=] SARB_regional_modeling_standards.pdf
=] Thumbs.db
=3 Leon_Creek
[Z] Hydraulics
g3 oM
[7] E] 10-06-0377P.zip
(=] 10-06-1725P.zip
=] 11-06-0039P.zip
3 ] 11-06-4227P.zip
[[] =] 11-06-4494P.zip
[7] =) 12-06-0838P.zip
[[] &) 12-06-1378P.zip
[7] &) 13-06-0091P.zip

Cancel Download

i ¥ ’ T Ed | B e g 4

What is in the download: Contents of the downloaded model .zip file.

Name Type

D Backup.p01 P01 File
[ ] BPIAppeal.f04 FO4 File
[ BPIAppeal.g03 GO3 File
[ BPIAppeal.p02 P02 File
[ ] ePlAppeal.prj PRJ File

ﬂj Leon Creek Park_n_Ride_Readme.doc

D LeonCreek.f01 FO1 File
D LeonCreek.g05 GO5 File
[ ] LeonCreek.002 002 File
0 LeonCreek.p02 P02 File
D LeonCreek.prj PRI File
[ ] LeonCreek.r02 RO2 File
|7 Park_n_Ride_Spill.f02 FO2 File
[ Park_n_Ride_Spill.g01 GO1 File
E] Park_n_Ride_Spill.p01 P01 File
|7 Park_n_Ride_Spill.prj PRJ File

Microsoft Word 9...

Size

2KB
2KB
360 KB
2K8
2KB
27KB

8 KB
4,644 KB
4633KB
2KB
1KB
4283KB
2KB
20KB
2KB
1KB

Date modified

9/22/2009 4:57 PM
8/20/2009 3:51 PM
8/19/2009 5:17 PM
8/19/2009 7:24 PM
8/20/2009 5:00 PM
9/1/2009 5:16 PM
8/22/2009 11:31 PM
9/1/2009 5:11 PM
9/22/2009 4:55 PM
9/1/2009 5:12 PM
9/1/2009 5:12 PM
9/22/2009 4:37 PM
8/20/2009 4:52 PM
9/1/2009 1:04 AM
8/17/2009 3:13 PM
9/1/2009 5:14 PM
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Discussion

All the states and entities discussed above provide access to download models through a clickable map
with the exception of Louisville Metropolitan Sewer District, which uses a table based on stream names.
For a small entity, Louisville’s method is acceptable, but for regional or statewide datasets, the methods
that use a map to access the models appears to be the most user friendly approach.

Maps are inherently data rich images and many people are already used to interacting with maps on
the internet. Maps can provide the spatial reference for users that is difficult to show in a list of available
models. Furthermore, many streams that have floodplain maps are unnamed or only have only
numerical designations in relation to the flood study so a map can more easily provide the necessary
context for users to define the geographical extent where they are interested in locating models.

Using a map as the access point for downloading engineering models also gives states and entities an
easy method to provide access to additional data that is relevant to floodplain mapping. As shown in its
section above, Maryland provides access to the flood study engineering models via a clickable map on
a publicly accessible website. In addition to the flood study engineering (HEC-RAS) models, the site has
data associated with approved stream flows for all streams in the state and data associated with bridges
and culverts (cross sections and photographs) as separate data sets associated with the waters of the
State of Maryland. This is in contrast to the standard practice in which the bridge data is imbedded in
the engineering models. The models and supporting information have all been georeferenced and are
shown on the website in their actual mapped locations. With this information, staff can respond to
engineering data requests and FEMA Letter of Map Amendment processing in less time and at less cost.

The additional data that can be made available through a map or that can be made accessible based on
a geographic extent can help provide a more holistic understanding of the data required to make
accurate floodplain maps. In the case of the Maryland example, the availability of bridge and culvert
data alongside the hydraulic model data provides end users with a simple solution to gather the
necessary data from one location instead of searching across numerous websites and data portals.
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FEMA FRISEL - Flood Risk Study Engineering Library

Where to go: https://hazards.fema.gov/wps/portal/frisel

Mapping

INFORMATION PLATFORM

Log In | Meed an Dictlonary | MIF

Flood Risk Study Engineering Library

Keyword(s) Search 2] ﬂ

# Advanced Search @

Users can also access FRISEL through FEMA's Mapping Information Platform home page at
https://hazards.fema.gov/femaportal/wps/portal. Go to the Tools & Links page from the main
menu bar then click on the Search Engineering Data tab on the secondary menu bar.

Mapping

INFORMATION PLATFORM

Log In | Need an Account? | FEMA Dictionary | MIP Help?

How to get the model:

1. Note the help guides available to users using the link on the right of the page:
FRIiSEL User Guide.
FRISEL Data Guide Mapping

INFORMATION PLAT)

M8 Dictionary | MIP e

Search Fnginasring Data |

2. Expand the Advanced Search
fields. Enter a state, county, and/or
community name (or a FEMA case
number, or an effective date range).
For Type of Data Product choose Keywordis) Search @ (o]
“Hydraulic (Studies)” and then click 5 Advanced Search @
the Search button. (Click More
Options next to the Search button
to get additional search S — =
parameters.) Type of D Procct |- seloct

Mg = T

Flood Risk Study Engineering Library

State — salect — ¥, FEMA Case Numbes

County — Salect — A Effective Date From

53



3. Search results are displayed at the bottom of the page.

Flood Risk Study Engineering Library

Keyword(s) Search (2] a

= Advanced Search @

State 21 - Kenlucky v FEMA Case Mumber
County 21115 - Johnson County v Effectve Date From
Community Mami: select v Effictve Date To
Type of Data Product Hydraulic (Sludias) v
' M""L}m Reset

2 result matches the search criteria

Showing 1to 2

i o - Hydraulic (Studies)
Project ID/Nam Levisa FY11 (W,

Dane Uploaded:
Lawrence Count:
wide

D{s): 21185
Knott County-wide 211

FEMA Case Number: 08
ID/Name: Johnson Cous
1272009 Project CID(s): 2

001% - Hydraulic (Studies)
MapModdT e of Data Product: Hydraulic (Studies) | Effective Date: 07292008 | Date Uploaded:
SC-Johnson County-wide | Product CID{s): 21115C-Johnson County-wide

a. Identified issue: Search results with multiple pages are displayed with a “Next” button to
access the additional pages. The "Next” button stops working after using it 2 times. The
workaround is that a user has to click on the number that denotes the next page, then after
that, the Next button stops working again after 2 clicks.

b. Results withalinkanda image have data available for download while results
without a link are displayed in gray and are either older studies or do not have data available
for download.’

c. Oftentimes an error will be shown saying there is an outage. Reload the page and try again.

Flood Risk Study Engineering Library
« The Search Engine is currently experiencing an outage. Please try again at a later time or contact MIPHelp at MIPHelp@riskmapcds.com.

Keyword(s) Search )

! Note: Older data not found in the MIP can be requested through the File Trail at https://filetrail.msc.fema.gov/, a file
tracking system used to track the FEMA Engineering Library’s inventory of information that was submitted to be archived.
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4. Click on the

available.

Mapping

Home = Tools & Uinks = Search Engineering Dats

User Guie (Downlsad Adobe Acrobat Ruader).
Nt Assistance or S8 an issis with the data®

FEMA Case Number: 12-04-8524S - Hydraulic (Studies)

FEMA Case Number: 120485248
IDName: REG-Lower Levisa FY11 (W) 05070203 Floyds
Type of Data Product:  Hydraube (Studes)
Etfective Date: 07122013
Date Uploaded: 050712014
Project CIDIs): Z1195C-Pike County-wide 2T175C-Morgan County-wide 21153C-Magollin County-wide 21127C-Lawrerce County-wide 21119C-
F Knott County.wide 21115C-Johnson County.wide 21071C-Flayd County.wide
Produst CID{s): 10TIC-Fioye County-wide

(afalalalalafalaafalalafalaafalalal s

oDEoDED

(falalalalalalalalalalalatalalala alala]

oDDDDEDDE®

I0NEDOEED

INI0ODEDDEDEDE

Fillt\_l'-s Sanuct dbf 17490P-LX0S03 18244 FHE04 s lock
_Sanuct dbl 17490P-L71023 5836 1316 s lock

Hydraubc DataLower lmm_w_ﬂlﬂ._ﬁ_w ”
/Spanal_FilesL_XS_Elev
:_Models Spatal ruen_xs EIHGHIMDN LT1023 21961136 s lock

Hydraubc DataLower

Hydraubc DataLower LevisaHydraulc_| Filesl_X5_Elew:

Foytraube DataLovwer Leviad Hydrause_Models Spatal_Fi Source_ 01

Heydraube Data! :_ModelsSpatal_Files Smm(xmmmmnmﬂssms::m
Hydraubc DataLovwer LevisaHydrausc_ I Files_Source_t r.xml

Feydraube DataLower LevisaHydraube_Models Spatal_FilesL_Profil_Label dbl

Hydraube DataLower LevisaMydraulic_Models'Spatal_Files1_Profil_| l..abeldﬂl?-l” LT1023 21661136 s bock
Hydraubc DatalLower Flll,'tl M Label dbt

LevisaHydrauic_
Hiytirauibc DatavLower LevisaHydrauic_Maodels Spanal_FilesL_Profi_Biwar_E| dbl xml
Hydraube DatarLower LevisaMydraue_Models/Spatal_FilesL_Profi_Biowsr_E| dbf 17450P-LT1023 2186, 1136 srbock
Mmusm Fnu._ﬁm_m _Eldot

AL_ManningsH. bt

aml
MannngsN.dbd 17490P-LT1023 2166 1136 stlock
Feydraube mmrmwmw;mmmu

Hydraubc Data/ choxs

Hydraukc Dﬂalw LevisaMHydraiic_ModetsSimulations/ Pant Creek/paint_ck rep

Hydraube Dom.mr LevisaHydrause_Models/Simulations/Paint Creekipaint_ck 03

Hydraubc Data/ | r.tm

g with this page. @

Hydraubc Dﬂalw p_msgs bt
Fydraube Dulmr MIM_MWMFW Om_f* 0%
Hydraubc Datal
Hydraukc Dﬂlw LevisaHydrauic_| Models/Simulations Fant W W 00?
Fydraube Dul.emr LevsaHydrase_Models Simulations Pant Creek/paint_t l‘.l: 001
Hydraubc Datal
Hydraubc omwlmmwm Modets Simulations/ Pant Creek/paint ueﬁ‘
Fydraube Dul.e-ar LevsaHydrase_Models Simulations Pant Creek/paint_ di M
Heydraubc Datal
Hydraukc Mwm :_ModelsSimulations:Pant CreeiUpaint_ ﬂm
Feydraube DataLower Levisa Hydrabe_Models Simulabons Pant Creek/paint_ck b
Heydraubc DataLower |
Hydraubc Datalower X ar g
Hydraube DataLower Levisa/Hydralic_Modets/Simulations/ Paint Creek/Backup 01
Heydraubc DataLower L | Lick_Fori rep
Hayar X _Forcri2
Feydraube DataLower LevisaHydrause_Models Simulations Lk orgLick_F or it
Heydraubc DataLower L Lick_Fork prj
Hydraubc Datalower | Lick_Fori pd3
FHydraube DataLower | Lick, § )_Megs k.
Heydraube DataLower L Lick_Fork pl2
Hydraubc DataLower | Lick_Fori pd1 comp_msgs bt
Feydranbe DataLower | Lick_Forik g1
Heydraubc DataLower Lick_Fork 002
X Lick_Fork 001
Hydrabe DatalLower | Lick_For 602
Hydranibe Data/Lower Lick_Fork g0
| Lick_Foric 132
Feydranb DataLower | Lick_For 101
Heydraube DataLower g01
y \_Zone_A D1
Hptieanii Datal cwer X \_Zone_A prj
Heydraube DataLower _Zorwe_A plit comp._rrsgs ta
;| _Zone_A pl1
Hydraubc DataLower X Zoew_A Q1
Heydraubc DataLower | Al y_Zone_A gl
Hydraube DataLower LevisaMydrause | Zore_A NS
Heydraubc Datal | dieslL _Zone A #02
Hydraulc DatalLower e s \_Zone_ AN
Feydraube DataLower LevisaHydrabe_| g01
Heydraubc DataLower L | 01
Hydraubc Datalower X ies/Proties Note
Hydraubc DataLower LevisaMydrause_Models Profies/Lawrence_Proties_Combined pof
Hydraube Datalower L :_Models L C: _Profles pdf
Hydranibe: Data/Lower awrence_FWDT_
Feydraube DataLower _FPWOT pall

Heydraube DataLower MMMFWDIM Mote tet.
GenerablLL_Project Narative paf

GeneralLL_Hydraulics Report docx
GenerahDrat FIS § 2.Lawrence docx
GeneralDraft FIS 5.2 Johnson pat
GenershDraft FIS 5.2 Johnson docx
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button to download all the results. Click on the link text to see the data

GRNGTALAAN Fi3 5.4 - LaWTence Pt
GenerslCenifcation pof

AT
Hydrausc Data'Lower LevisaHydraulic_Modets Simulations/Pant Creek/paint_ck p03
Genersb21071C_Hydraubcs_metadata xml
Lower L

Data/t Check docx
Hydrase DataLovwer z X ]
Hydrauc DataLower L ‘Check docx
Hydraubc DataLower ! | Data ¥
Hydransc DataLower ! DataXs sh
Hydraubec DatarLovwer L e
Hydraubc DataLover -} | Data/Xs_; TT4U0PLTI023. 2156 1136 st lock
Hydransc DataLower | |_DataXs she
Hypdraue DatarL ovwer L
Hydraubc DataLower . | _Data’Xs_;
Hydransc DataLower | |_DataXs L)
Heydranic DataLower L |_Datanis_;
Hydrausc DataLover ! X 4_F -
Hydrinic DataLovwer | X _Floodplan_Boundary sho xml
Hydranbe Datal ower L | Floodplain |
Hydraubc DataLower .| 1 loodplain_{
Hydrase Datalower ! §_Floodplan_Boundary sbe
Heydranic DataLover Floodplan |
Hydrauic DataLower X 1_Floodplain_ ¥
Hiydrangsc Data/Lovwer LevisaHydraic_Models/Spasal_Files'S_X5 shx
Hydranic DataLower LevisaMydraulic_Models'Spasal_Files'S_XS shp xmi
Hydrauic Data/Lower LevisaHydraulic_ModelsSpasal_Files'S_XS shp 17480P.L0803. 18244 27824 srlock

Hydraic DataLower LevisaHydraukc_ModelsSpasal_FilesS_X5 shp 17480P-LT1023 5536 1316 8¢ leck
Hydranbe MLM Levisaydraulic_Models Spatial_Files'S_XS shp 17480P.L71023 2186 1136 sclock

\Lower LevisaHydraulic_ModeisSpatial_Files'S_X5.
Hydranic DMM LevisaHydralic_| i_f X5 sbu
Hydranbe DataLower LevisaHydraubic_Models Spasal_Files/S_XS sbn
DataLower LevisaHydraulc_ ‘Spasal_Files'S_XS poj
Hydrausc DataLower LevisaHydrausc_| i_Files'S.

Hydrauc LevisaHydrauic_ModeisSpatal_Files'S_Sin_Start m
Hydrase DataLovwer LevisaHydrauc_| i_Files'S_Stn_Stan sba
Hydraube DataLower LevisaMydrauic_Models |_Files/S_Stn_Start prj

Hydraniie Data/L ower I_Files/S_Riv,
Hydrauic DatarLower LevisaHydraulic_ModelsSpatal_FilesS_Rin, mmp 1T4B0PLTI023 2156 1136 sr lock
Hydrausc DataLower LavisaHydraulic Files/S_Rite_hrk shp

i_Files'S_Profil ﬂniulu AT4S0P-LT1023 5336 1316 srlock
I_Files/S_Prol_Basin shp. 17400F L 71003 2195 1136 s lock

shp aml
Hydrauic Datalower LevisaHydraulc_Models'Spasal_Files'S_Gen_Struct shp 17450F-LX0B03 15244 72824 st lock
Data/Lower LevisaHydraubic_Models'Spasal_Files'S_Gen_Stuct st 17480P-LT1023 5936 1316 stlotk
‘Spatial_Files/S_Gen_Struct shp 17480P.LT1023 2198, 1136 32 lock

Hydranc DataLower |_Files/S_BFE 1l|x

Hydraubc DataLower LevisaHydraulc_ModetsSpatal_Files'S_BFE

Hydranic LevisaHydraulic_| I_Files/S_BFE shy. 11'¢DDF-L1'||:Q32|W 1136 50 lock
Hydraube DataLower Models’ |_Files/S_BFE shp

Hydraubc Data'Lower LevisaHydraulic_ModelsSpasal_Files'S_BFE stx



5. Choose the Download All button or use the checkboxes to choose individual files and use the
Download Selected File(s) button to download the results.

Mapping

INFORMATION PLATFORM

File Download

Your request for FEMA Case Number 12-04-8524S is currently being processed.
This may take several minutes to complete.

File Zipping Status is: COMPLETED. The files have been zipped. Please click the link(s) below to
download.

12-04-85245_Hydraulic_Studies_1546885227826.zip
%C|DSG Window,|

6. A window will pop up while the system zips together the download request. After the file zipping
status is complete, click on the link to download the zip file locally.

« v A > This PC » Downloads > 12-04-8524S_Hydraulic_Studies_1546885227826.zip v O
12-04-8524S_Hydraulic_Studies_1546885227826.zip ol Name Type
Correspondence Correspondence File folder
General General File folder
Hydraulic Data Hydraulic Data File folder

Lower Levisa
Hydraulic_Models
FWDT
Profiles
Simulations
Approximate Studies
LickFork
Paint Creek
Spatial_Files
Supplemental_Data
CheckRAS

What is in the download:

Note: Attempts were made to download models from the FEMA site to see if they match
what is available from the states. It appears most models are not available on the FEMA
site. There are search results but either the link is not active or there is no download
available. On the majority of those found that were available for download, the only
thing available was a metadata .xml file or other miscellaneous files that were not the
models.

Another issue encountered is that many models are part of a county wide download so
in order to get individual models it requires a large download that takes the website a bit
of time to package together.

56



Indiana, Blue River:

Mame Type Size Date modified

D BlueRiver.br ER File 10KB  4/13/2012 1017 AM
[ ] Backup.f01 FO1 File TKB  4/13/2012 9:31 AM
D BlueRiver.f01 FO1 File TKE  4/13/2012 9:30 AM
D Backup.g(1 GO1 File 10KE  4/13/2012 9:31 AM
[ BlueRiver.g1 GO1 File 10KB  4/13/2012 8:01 AM
D BlueRiver.g02 G02 File T0KB  4/13/2012 %49 AM
D BlueRiver.nt NT File 4KB 41272012 413 PM
[ BlueRiver.001 001 File 13KB  4/13/2012 11:46 AM
D BlueRiver,002 002 File 19KB  4/13/2012 10:56 AM
D BlueRiver.p01 P01 File 4KB  10/19/2011 9:38 AM
D BlueRiver.p02 P02 File 4KB  3/22/2012 %43 AM
D BlueRiver.prj PRI File TKE  4/13/2012 11:46 AM
D BlueRiver.r01 RO1 File 10KB  4/13/2012 11:45 AM
D BlueRiver.ri2 ROZ File 13KB  4/13/2012 10:56 AM
D BlueRiver.rep REP File 50KB  4/13/2012 10:12 AM
. BlueRiver.p01.comp_msgs.td TXT File TER  4/13/2012 11:45 AM
. BlueRiver.pl2.comp_msgs.txt TXT File TKB  4/13/2012 10:56 AM
D BlueRiver.xs XS File 3KE 471272012 413 PM

FEMA, Blue River:

Name Type - Size Date modified

D 04372.br ER File 66 KB 3/30/2018 4:02 PM
D 04372.dsc D5C File 2KB  3/30/2018 402 PM
[] 04372.dss D55 File 18KB  3/30/2018 4:02 PM
[ 04372801 FO1 File TKB  3/30/2018 402 PM
[ 4372502 FO2 File 2KB  3/30/2018 402 PM
[] 04372./03 FO3 File 2KB  3/30/2018 402 PM
[] 04372 Fw FW File 16 KB 3/30/2018 4:02 PM
[] 04372.901 GO1 File 6KB  3/30/2018 402 PM
[] Backup.g01 GO1 File 142 KB 3/30/2018 402 PM
[] 04372.902 G02 File 135KB  3/30/2018 402 PM
[] 04372.903 G03 File 3TKB  3/30/2018 4:02 PM
[] 04372.904 G04 File 137KB  3/30/2018 4:02 PM
[ 04372.mp MP File 12KB  3/30/2018 4:02 PM
[ 04372.dss.msg MSG File 2KB  3/30/2018 402 PM
D 04372.nt MT File T0KB  3/30/2018 4:02 PM
D 04372.001 001 File 46 KB 3/30/2018 402 PM
D 04372.003 003 File 232KB  3/30/2018 4:02 PM
D 04372.004 004 File 232KB  3/30/2018 4:02 PM
[] 04372.001 P01 File 2KB  3/30/2018 402 PM
[] 04372.003 P03 File B6KB 3/30/2018 402 PM
[] 04372.004 P04 File B6KB 3/30/2018 402 PM
[] 04372.prj PRI File 2KB  3/30/2018 402 PM
[ 04372.001 RO1 File 8KB 3/30/2018 402 PM
[ 04372.003 R03 File 87KB  3/30/2018 4:02 PM
[ 04372.004 R4 File 87KB  3/30/2018 4:02 PM
[ 04372.rep REP File 205KB  3/30/2018 402 PM
[] 04372 RASexport.sdf SDF File 36 KB 3/30/2018 402 PM
B 04372.p04.comp_msgs.bt TXT File TKB  3/30/2018 402 PM
[ 043725 X5 File TKB  3/30/2018 402 PM

Result: Files sizes and contents are different.
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Minnesota, Trott Brook:

MName

[7] ANOKCD4

FEMA, Trott Brook:

MName

D trott_brook_trib1_ras.f01

D trott_brook_trib1_ras.g01

D trott_brook_trib1_ras. 001

D trott_brook_trib1_ras.p01

E trott_brook_trib1_ras.p01.comp_msgs.bd
D trott_brook_trib1_ras.prj

D trott_brock_trib1_ras.r1

Result: Different models.

Type

File

Type

FO1 File
G017 File
001 File
PO1 File
TXT File
PRJ File
RO1 File

Size

47 KB

1KB
98 KB
57 KB
1KB
1KB
1KB
92 KB

Date moedified

2/18/1986 12:03 PM

Date modified

3/30/2018 4:34 PM
2018 4:34 PM
3/30/2018 4:34 PM
3/30/2018 4:34 PM
3/30/2018 4:34 PM
3/30/2018 4:34 PM

3/30/2018 4:34 PM
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Ensuring consistency between State/local approved
engineering models and the FEMA authoritative flood model

Third Task: Document the processes these entities have put in place to ensure that the
state/locally approved flood study models stay in synch with the FEMA approved flood study
model.

Results: ASFPM identified the following entities that provide access to flood models:

Delaware

Indiana

Kentucky

Maryland

Minnesota

North Carolina

Wisconsin

Harris County Flood Control District, TX
Louisville Metropolitan Sewer District

San Antonio Regional Authority, TX

LOMR Review Partners

The State of North Carolina, Harris County Flood Control District and the San Antonio Regional
Authority are FEMA LOMR Review Partners. Being LOMR Review Partners ensures that any
engineering models approved are consistent with the engineering models these entities make
available for public access.

FEMA Regional Guidance Document

FEMA Region V has developed a “Guidance for Flood Risk analysis and Mapping - State Specific
Preferences”document that is intended to address issues with consistency for states in the
region with higher standards. The Indiana and Wisconsin sections of this document states:

Approval required for all LOMRs and CLOMRs. If a project scope changes during the processing
of the request, the requestor will need to obtain re-approval of the project from the state. Any
H&H revision due to a FEMA review requires an amended DNR approval.

The Minnesota section of the document does not include this statement.
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However, while the document indicates “Any H&H revision due to a FEMA review requires an
amended DNR approval”, when checking with the States IN could not confirm that it actually
happens in all cases.

The WI NFIP coordinator (Michelle Staff) is cced on any review documents that go to
engineering consultants requesting modifications to the engineering model associated with a
LOMR as an FYIL This information is then passed on to the regional engineer that conducted the
state review and issued the approval who then should request the revised engineering model
from the engineering consultant to ensure that the revisions meet State standards and upload
the revised model into the State system. It could not be confirmed that this happens in all cases.
In addition, Wisconsin engineering staff indicated that there have been documented cases
where the FEMA LOMR Review Contractor issued a LOMR approval for a project that had not
been reviewed and approved by the State of Wisconsin.

Similar to WI, the MN NFIP coordinator (Ceil Strauss) is cced on any review documents that go
to engineering consultants requesting modifications to the engineering model associated with a
LOMR. This information is passed on to the area hydrologist that conducted the state review
and approved the project who then should request the revised engineering model from the
engineering consultant to ensure that the revisions meet State standards and upload the revised
model into the State system.

No Formal Process Established

There is no formal process established for Delaware, Kentucky, Maryland or the City of Louisville,
KY. However, the City of Louisville must sign-off on any LOMRs submitted and therefore are
aware of changes associated with engineering models made available on their website.

Summary: The best case scenario is where the floodplain authorities are LOMR Review Partners.
Being LOMR Review Partners ensures that any engineering models approved are consistent with
the engineering models these entities make available for public access. FEMA Region V has
developed a guidance document that helps maintain consistency. However, it could not be
confirmed that this happens in all cases and specific examples were highlighted where the
procedures were not followed. Any proposed LOMRs must be signed-off by the community.
Therefore, the Louisville Metropolitan Sewer District is aware of when engineering models are
updated and provides the most updated model on the web site.

For 3 of the entities there is no formal process in place. For these entities, a significant effort is
needed on their part to monitor federal register notices related to the issuance of LOMRs.

Following are summaries for each entity highlighting the mechanisms in place to ensure that the
state/locally approved flood study models stay in synch with the FEMA approved flood study
models.
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Delaware

http://maps.dnrec.delaware.gov/floodplanning/default.html

0P State of Delaware

Deewee.  The Official Website of the First Stote

Home

Delaware Flood
Planning Tool

Qverview

The Delaware Department of Natural
Resources and Environmental Control
{DNREC) Flood Tool is an intéractive
web map application. This tool is
designed to aid you in researching
wour flood risk in the state of
Delaware. It Is designed to provide
floodplain managers, insurance
agents, developers, real estate
agents, engineers, surveyors, local
planners and citizens with an
effective means by which to make
informed decisions about the degree
of flood risk for a spedific area or
property. Map features are connected

Fo nanEaatal Astahacas that e ha

Search
Legend
Results
Print

Contacts

Getting Started/Heip

The State Floodplain Manager indicates that he believes that their IT group is on a subscription
service to receive a notice when there are updates to an engineering model. However, he was
unsure that this process was actually working. He indicates that it has been difficult to get
confirmation that there have been no changes to effective models that originally developed by
the State of Delaware via a Cooperating Technical Partner agreement.
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Indiana

https://dnrmaps.dnr.in.gov/appsphp/model/index.php

Indiana Hydrology and Hydraulics Model Libr.

Jump to a county

Select your county from below

Region V has developed a “Guidance for Flood Risk analysis and Mapping - State Specific
Preferences” document that is intended to address issues with consistency for states in the
region with higher standards.

The Indiana section of this document states:

Approval required for all LOMRs and CLOMRs. If a project scope changes during the processing
of the request, the requestor will need to obtain re-approval of the project from the state. Any
H&H revision due to a FEMA review requires an amended DNR approval.

Issues with respect to the Indiana Flood Control Act and state Construction in a Floodway
approvals are addressed in a letter from FEMA dated February 5, 1998. Consultation with the
Indiana DNR ahead of a MT-2 review is suggested. The DNR review process is detailed in The
General Guidelines for the Hydrologic-Hydraulic Assessment of Floodplains in Indiana. Also note
that the Indiana Flood Control Act requires the Indiana DNR to review projects based on the
cumulative effects of past, present, and reasonably foreseeable future projects.

However, while the document indicates “Any H&H revision due to a FEMA review requires an
amended DNR approval”, when checking with the States IN could not confirm that it actually
happens in all cases.
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Kentucky

http://watermaps.ky.gov/RiskPortal/

gl [ Rk AP Ghaete [} €7 Courmy bitgele [ OF Wetw bapa Fort. ) Pt

Kentucky Flood Risk Portal: %
CommnTaTng TR CommOnaTaTY § Fow fise g

The Commonwealth of Kentucky indicates that maintaining engineering model consistency is a
challenge. Kentucky is in the process of making their engineering library portal more robust by
offering an opportunity to download, and eventually upload revised engineering models to the
library. This will help make the Commonwealth aware of instances where engineering data and
models have been modified.

When the Kentucky Division of Water is aware of a modification via LOMC, they archive the
"authoritative” model from the MIP if the CIP case number is available. Currently, DOW only
learns of cases where engineering and mapping data have changed when they get a notice from
the Map Service Center or when it is published in the federal register.
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Maryland

http://www.mdfloodmaps.net/dfirmimap/index.html

MDE  MDE Firm Outreach

M DFIRM Qutreach Flood Risk Application 5

Legend Zoom To County
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MDE has been a Cooperating Technical Partner since 2006. As a CTP MDE has produced over
2300 Geo-referenced floodplain (HEC-RAS) models based upon LiDAR data and include
information on all bridges and culverts. Following is a summary of issues associated with
maintaining consistency between the engineering models available on the MDfloodmaps
website and the FEMA Engineering Library.

MDEs Waterway Process: Since the 1930's the State has issued permits for activities within a
Nontidal (Riverine) stream and its associated floodplain. Beginning in the 1970’s, due to the
advent of FEMA maps and regulations, that meant a dual process and analysis of activities within
a FEMA mapped floodplain was required. MDE processes approximately 500 permits a year for
activities in a Nontidal stream or its associated floodplain. Approximately 20% of those
applications fall within a FEMA mapped floodplain. When the impact or change warrants a full
floodplain study or analysis, the project is reviewed and analyzed for impacts in the immediate
area to determine impacts on adjacent properties.

FEMA Process: FEMA reviews and addresses changes in their mapping limits via their Letter of
Map Revision (LOMR) process.

NFIP Community: In Maryland there are 140 communities that participate in the National Flood
Insurance Program. As part of their agreements with FEMA, each community is required to
maintain record, and issue permits for activities within their floodplains. Most communities have
the ability to review and issue building permits within their floodplains, but most do not have
the ability to review and approve larger impacts that require a floodplain study. They believe
that the State Waterway Construction Permit process covers them technically and that the FEMA
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LOMR process is the final documentation of any changes. Unfortunately, projects that are
completed using two distinct processes (State and FEMA) have created gaps or mismatched
data for the community to resolve. The current fallback for the community is to always use FEMA
data and approvals to remain in the NFIP program.

Present Status: In checking with the FEMA LOMR review contractor, MDE has learned that there
have been 6 LOMRs approved since MDE has completed the flood study engineering models for
most of the streams in the State. So of the 2300 engineering models developed by MDE, 6 are
likely no longer consistent with what FEMA would identify as being the “authoritative” model.

MSHA and One Combined Process: One State Agency continuously caught in this double
analysis loop is the (MSHA) Maryland State Highway Administration — Bridge Development
Division. Since MDE is updating the floodplain maps, an opportunity exists for FEMA, MDE, and
the community to coordinate and maintain the floodplain study of record. MSHA had an interest
in working with MDE to develop a coordinated process that they could utilize to reduce their
overall costs and when feasible design schedules. To that end - MSDE and MSHA formed a
Hydraulics Panel to document the process for both Agencies to use and prepare a report with
recommendations. Once adopted the report will be distributed for others to use and as a guide
for communities to understand where they stand in the FEMA/MDE review process overall.
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Minnesota

https://arcqgis.dnr.state.mn.us/ewr/hydra_ model download/index.html

m: FEMA HYDRAULIC MODEL DOWNLOAD

=frme Model Downkiad Avalabie

Region V has developed a “Guidance for Flood Risk analysis and Mapping - State Specific
Preferences” document that is intended to address issues with consistency for IN, WI and MN.
The Indiana and Wisconsin sections of this document state:

Approval required for all LOMRs and CLOMRs. If a project scope changes during the processing
of the request, the requestor will need to obtain re-approval of the project from the state. Any
H&H revision due to a FEMA review requires an amended DNR approval.

The Minnesota section of the document does not include this statement. However, the
document does include the following statement: "Email all determination documents for MT-2
cases to the following each month: Ceil Strauss: Ceil.Strauss@state.mn.us.” The State indicates
that when the FEMA MT-2 review contractor receives a MT-2 request that does not include a
copy of the State approval letter they include the following statement in the letter requesting
additional data (the 316-AD letter):

The State of Minnesota requires that any revision request that involves Part 65 of the National
Flood Insurance Program (NFIP) regulations must receive State approval. Please submit a copy of
a letter notifying the Minnesota Department of Natural Resources (MNDNR) of your request and
documentation of MNDNR approval.

The MN Floodplain Engineer indicates that while not universal, in most cases the FEMA MT-2
review contractor does reach out to the State when the engineering model is modified. There
have been instances where when someone has requested an engineering model from the Map
Service Center and they do not have it, they have suggested the person “try the MN DNR
because they usually have it".
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North Carolina

http://fris.nc.gov/fris/Home.aspx?ST=NC
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Carolina’s Digital Flood Inzurance Rate Mapz (DFIRM) enable
business leaders and residents to more accurately predict flood
hazards and prepare for flood rizks.

Go to NC Floodmags for more information.

OR select a county
County

In 1999, Hurricane Floyd flooded thousands of square miles of eastern North Carolina. This
disaster highlighted the State’s vulnerability to natural disasters and the need for accurate, up-
to-date floodplain maps. In 2000, the Federal Emergency Management Agency (FEMA)
designated North Carolina a Cooperating Technical Partner State, formalizing an agreement
between FEMA and the State to modernize flood maps. This partnership resulted in creation of
the North Carolina Floodplain Mapping Program (NCFMP). As a CTS, the State assumed primary
ownership and responsibility of the Flood Insurance Rate Maps (FIRMs) for all North Carolina
communities as part of the National Flood Insurance Program (NFIP). This project includes
conducting flood hazard analyses and producing updated, Digital Flood Insurance Rate Maps
(DFIRMs). The North Carolina Floodplain Mapping Program (NCFMP) became a LOMR review
partner on July 1, 2006. The State is responsible for processing and issuance of all North
Carolina MT-2 Letters of Map Change (LOMCs). This ensures that the NC website has the most
up-to-date engineering models available for download.
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Wisconsin

https://dnrmaps.wi.gov/H5/?viewer=SWDV&layerTheme=1
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Region V has developed a “Guidance for Flood Risk analysis and Mapping - State Specific
Preferences” document that is intended to address issues with consistency for states in the
region with higher standards.

The Wisconsin section of this document states:

Approval required for all LOMRs and CLOMRs. If a project scope changes during the processing
of the request, the requestor will need to obtain re-approval of the project from the state. Any
H&H revision due to a FEMA review requires an amended DNR approval.

The WI NFIP coordinator (Michelle Staff) is cced on any review documents that go to
engineering consultants requesting modifications to the engineering model associated with a
LOMR as an FYI. Michelle then passes this information on to the regional engineer that
conducted the initial state review who then should request the revised engineering model from
the engineering consultant to ensure that the revisions meet State standards and upload the
revised model into the State system. It could not be confirmed that this happens in all cases.
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Harris County Flood Control District

http://www.m3models.org/#/Map Note: Access requires Microsoft Silverlight plugin.
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In the aftermath of Tropical Storm Allison, FEMA and the District initiated the Tropical Storm
Allison Recovery Program (TSARP) www.hcfcd.org/tsarp.asp. For TSARP, both agencies updated
the flood hazard data throughout the county's approximate 1,700 square mile area, including 22
major watersheds and 35 communities. The District developed a set of GIS standards, naming
conventions and models standards for providing public access to the updated modeling. The
District requested to become custodian of all models including FEMA models. The District
created MOUs with all communities in which the District agreed to review all models before
allowing into repository ensuring all models met standards they setup for repository.

Once these MOUs were in place, FEMA agreed to have the District become the custodian of the
modeling via the FEMA Cooperating Technical Partners program. They became a FEMA LOMR
review partner. The standards established require HEC-RAS for all models used for LOMR
submittals.

Model Repository site is called the Model & Map Management System (M3). The FEMA MSC
sends anyone that requests Harris County models to the HCFCD M3 site.

The District conducts a community workshop every 6 months. The workshop provides an
opportunity to meet with every community. Workshop topics include: how to do modeling, how
to do mapping and how to do LOMRs and map changes.
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Louisville Metropolitan Sewer District

https://stantecweb.com/swdms/swdmsmain.php

Note: Access is restricted to registered users, but you can register a user to access the models.

MSD STORMWATER
—
Sigred in as. gajssn@oods g ENDMS Main Sl
Surface Water Data Management System
Main Access

Thes is the main page for accessing surlace waler model fes. The colored
tar abave will follow you while signed in

Salect tha SWOMS Main bnk to retum to this mena from any page.

Sencch for Modeks

Find models to download,

W Usload Data

% It you have trouble accessing the system please Bl out this form or call Ray
Rush at (502) 212-5038

W Batum to Sutace Water Modebng main pags

Any proposed LOMRs must be signed-off by the community. Therefore, the Louisville
Metropolitan Sewer District is aware of when engineering models are updated and provides the
most updated model on the web site.
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San Antonio River Authority

http://qis.sara-tx.orq/D2MR/

Note: Access is restricted to registered users, but you can register a user to access the models.
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SARA produced updated, digital floodplain maps and hydraulic and hydrology models for the
San Antonio River Watershed and has the responsibility to keep the maps and models updated
to reflect changes in the watershed. SARA is a FEMA LOMC review partner so all revisions are
reviewed and approved by SARA staff and then provided to FEMA.
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Task 3: Ensuring consistency between State/local approved
engineering models and the FEMA authoritative flood model
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Evaluating NHD and CNMS as a method for enabling
access to the authoritative flood models

Fourth Task: Evaluate the potential of using the National Hydrography Dataset (NHD) in
conjunction with the FEMA Coordinated Need Management Strategy (CNMS) data layer to index
the engineering models and enable access.

Results: ASFPM provided background information on the NHD and CNMS datasets. Three states
that are data stewards of CNMS (Indiana, Minnesota and Kentucky) were interviewed to
document how each state mapping partner utilizes the NHD when making updates to stream
segments in CNMS. ASFPM recommends as a best practice to update the NHD and CNMS
datasets when new riverine studies redelineate stream network lines. ASFPM also recommends
an upgrade to the CNMS map viewer that would incorporate the ability to provide access to
download the authoritative models.

The National Hydrography Dataset

The National Hydrography Dataset represents the water drainage network of the United States
with features such as rivers, streams, canals, lakes, ponds, coastline, dams, and streamgages. The
NHD is used to represent surface water on maps and is also used to perform geospatial analysis.
The current version of NHD has evolved through a number of incarnations. A brief overview of
each version is provided in the subsections below. See Making the Digital Water Flow: The
Evolution of Geospatial Surfacewater Frameworks for a detailed history of NHD.

The First NHD and the Origins of NHDPlus and NHDPIlus High Resolution

The first medium scale NHD dataset was finished in 1998 after US EPA and USGS

initiated a project in 1994 to fully integrate the 1:100,000-scale EPA Reach File Version 3
(RF3) stream network and names with the latest USGS 1:100,000-scale hydrography. The
goal of the initial NHD project was to develop an application-ready, maintainable stream
network. In support of the project, a Memorandum of Understanding was signed by the
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EPA Office of Water, the EPA Office of Information Resources Management, the USGS
Water Division and the USGS National Mapping Division. Ultimately, this collaboration,
which leveraged EPA’s water applications expertise with USGS’s geospatial data
production and maintenance infrastructure, yielded what we now know as the medium-
resolution National Hydrography Dataset.?

In the early 2000s, EPA assumed the role of primary custodian for the NHD Medium
Resolution to support their applications and those of other medium resolution users.
Around that same time, the USGS, U.S. Forest Service, and additional partners initiated
the production of a version of NHD at a 1:24,000 scale or better.? This initiative to create
a higher resolution hydrography dataset resulted in the creation of the NHDPlus HR
dataset that is described in a later section.

While USGS and USFS were developing the higher resolution dataset, what would later
become NHDPIlus HR, EPA embarked on a joint effort with the USGS Water Division to
develop streamflow estimates for the medium-resolution NHD. A fundamental
requirement of this effort was to delineate the local drainage area, or catchment, for
each NHD stream segment so that ingredient data for estimating streamflow, such as
precipitation and temperature, could be associated with each segment.* This effort
resulted in the creation of a geospatial product suite known as NHDPlus, described next.

NHDPIus Version 1 and Version 2

NHDPIus is an integrated suite of application-ready geospatial data sets that incorporate
many of the best features of the National Hydrography Dataset (NHD), the National
Elevation Dataset (NED), the National Land Cover Dataset (NLDC), and the Watershed
Boundary Dataset (WBD).>

NHDPIlus Version 1, release in 2006, was developed by the EPA and maintained in
partnership with the U.S. Geological Survey. In addition to the stream network,
catchments and streamflow estimates, NHDPIlus includes other value-added attributes

2 Making the Digital Water Flow: The Evolution of Geospatial Surfacewater Frameworks, T.Dewald, USEPA, Office

of Water, Washington, DC. June, 2015. Revised June, 2017.
3 “National Hydrography Dataset,” USGS, accessed September 2018, https://www.usgs.gov/core-science-
systems/ngp/national-hydrography/national-hydrography-dataset.

4 Making the Digital Water Flow: The Evolution of Geospatial Surfacewater Frameworks, T.Dewald, USEPA, Office

of Water, Washington, DC. June, 2015. Revised June, 2017.
5 “Use of the National Hydrography Dataset and NHDPIlus,” US EPA, accessed September 2018,
https://cfpub.epa.gov/watertrain/module.cfm?module id=38&object id=747.
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that enable rapid stream network navigation, many of which drew on concepts from the
original EPA Reach Files.® NHDPIlusV1 consisted of ten components:’

e 2006 version of the 1:100K National .
Hydrography Dataset (NHD) o
e 2004 version of the 30 meter National .
Elevation Dataset (NED)
e A set of value added attributes to .
enhance stream network navigation,
analysis and display o
e An elevation-based catchment for each .

flowline in the stream network

Catchment characteristics

Headwater node areas

Cumulative drainage area
characteristics

Flow direction and flow accumulation
grids

Flowline min/max elevations and slopes
Flow volume & velocity estimates for
each flowline in the stream network

The widespread positive response to NHDPlus Version 1 is what prompted the NHDPlus
team to pursue an improved NHDPIus Version 2 that was released in 2012. NHDPlusV2

consists of the following components:®

e Greatly improved 1:100K National o
Hydrography Dataset (NHD) o
e Greatly improved 1 arc-second .
(approximately 30 meter ground .
spacing) National Elevation Dataset
(NED) .
¢ Nationally complete Watershed J
Boundary Dataset (WBD)
o A set of value added attributes to o
enhance stream network navigation,
analysis and display .

e An elevation-based catchment for each
flowline in the stream network

NHDPIus Version 2 was used as the basis to create
next.

Catchment characteristics

Headwater node areas

Cumulative drainage area characteristics
Flow direction, flow accumulation and
elevation grids

Flowline min/max elevations and slopes
Flow volume & velocity estimates for
each flowline in the stream network
Catchment attributes and network
accumulated attributes

Various grids from the hydro-
enforcement process including the
hydro-enforced DEM.

NHDPIus High Resolution, described

6 Making the Digital Water Flow: The Evolution of Geospatial Surfacewater Frameworks, T.Dewald, USEPA, Office

of Water, Washington, DC. June, 2015. Revised June, 2017.

7 “NHD Plus - NHDPIlus Version 1 (Archive),” Horizon Systems, accessed September 2018, http://www.horizon-

systems.com/nhdplus/nhdplusvl home.php

8 “NHD Plus - NHDPIlus Version 2,” Horizon Systems, accessed September 2018, http://www.horizon-

systems.com/NHDPlus/NHDPlusV2 home.php
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NHDPIlus High Resolution

The most current version of the National Hydrography Dataset, the NHD High
Resolution, is mapped at a scale of 1:24,000 or higher (the exception is Alaska where the
scale is 1:63,360 or higher). This higher resolution NHD, along with the Watershed
Boundary Dataset (WBD) and 3D Elevation Program (3DEP) data, is used to create the
NHDPIus High Resolution.” Like the NHDPlusV2, the NHDPIlus HR is comprised of a
nationally seamless network of stream reaches, elevation-based catchment areas, flow
surfaces, and value-added attributes that enhance stream network navigation, analysis,
and data display. Users will find that the NHDPlus HR, which increases the number of
features nationally from about three million in the NHDPlusV2 to over 30 million,
provides richer, more current content that also can be used at a variety of scales.
However, due to the richness of the high resolution data, it should be noted that
increased computational power and storage capacity is necessary for those working with
the NHDPIlus HR dataset as compared to NHDPlusV2.

NHDPlus High Resolution
(NHDPlus HR)

The NHDPlus High Resolution (NHDPlus HR) is a
scalable geospatial hydrography framework built
from the high resolution National Hydrography
Dataset, nationally complete Watershed Boundary
Dataset, 3D Elevation Program data.

Learn More

National Hydrography
Dataset

The National Hydrography Dataset (NHD), a
component of The National Map, represents the
water drainage network of the United States with
features such as rivers, streams, canals, lakes,
ponds, coastline, dams, and streamgages. The
NHD is the surface water component on the US
Topo map product produced by the USGS. These
data, in digital vector geographic information
system (GIS) format, are designed to be used in
general mapping and in the analysis of surface
water systems.

Watershed Boundary
Dataset

180% - Nothers Majeve
Mzac Lake 1 -

<l

"
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-
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The Watershed Boundary Dataset (WBD) defines
the areal extent of surface water drainage toa
point, accounting for all land and surface areas.
Watershed Boundaries are determined solely upon
science-based hydrologic principles, not favoring
any administrative boundaries or special projects,
nor particular program or agency.

Screenshot of NHDPlus HR, NHD and WBD overview.!"

% “National Hydrography Dataset,” USGS, accessed September 2018, https://www.usgs.gov/core-science-
systems/ngp/national-hydrography/national-hydrography-dataset.

10 “NHDPIus High Resolution,” USGS, accessed September 2018, https://www.usgs.gov/core-science-
systems/ngp/national-hydrography/nhdplus-high-resolution.

11 “About National Hydrography Products,” USGS, accessed September 2018, https://www.usgs.gov/core-science-

systems/ngp/national-hydrography/about-national-hydrography-products.
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FEMA'’s Coordinated Needs Management Strategy

FEMA is the official custodian of the Coordinated Needs Management Strategy, a geospatial
inventory system comprised of a geodatabase for each FEMA region. CNMS was created to
provide FEMA a process and database to organize, store, and analyze flood hazard mapping
needs information for communities, along with the validity of flood studies in its flood hazard
mapping inventory.'> Through CNMS, FEMA identifies and tracks the lifecycle of mapping needs
of the FEMA flood hazard mapping program by classifying stream segments as New, Valid, or
Updated Engineering (NVUE) and updating the validation statuses of flood hazard studies near
streamline flooding sources. Users access the data in the CNMS geodatabase through FEMA's
CNMS Viewer. FEMA mapping partners have access to and can submit changes to CNMS
through their FEMA region and CNMS updates are published quarterly.

While the CNMS geospatial database contains much more than just the information described in
this section, it does not contain the hydraulic models used to create the flood studies nor does it
contain links to access the authoritative models. FEMA stores the flood models in the Mapping
Information Platform (MIP) and provides access through the Flood Risk Study Engineering
Library (FRISEL). See the FEMA FRISEL subsection of the Accessing flood models from
authoritative entities section of this report for instructions on downloading models from the
MIP.

CNMS is useful at providing the base streamline data as it existed at the time that the hydraulic
modeling was produced. CNMS contains a lot of historical linework that is required to verify
older hydraulic modeling. Engineers cannot use newer stream lines to validate an older study
because the resulting flood extents would not match the original study.

Each CNMS regional geodatabase lists the source of the hydrography linework in the [SOURCE]
field. All sources are listed in the table below:

SOURCE DESCRIPTION
DFIRM County DFIRM database
DFIRM_PRELIM County DFIRM database acquired during study period
DIGITIZED Digitized
NFHL National Flood Hazard Layer
NHD-HIGH National Hydrography Dataset High Resolution
NHD-LOW National Hydrography Dataset Low Resolution
NHD-MEDIUM National Hydrography Dataset Medium Resolution
RFHL Regional Flood Hazard Layer
COAST FEMA Coastal CNMS Nov2016

Table 1: Sources of stream segment linework in the regional CNMS geodatabases.

12 “CNMS - Coordinated Needs Management Strategy,” FEMA, accessed September 2018,
https://msc.fema.gov/cnms/.
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Each CNMS regional geodatabase lists the validation status
of the hydrography linework in the [VALIDATION_STATUS]
field and the status type in the [STATUS_TYPE] field. The
combination of these two fields results in each stream
segment falling into one of the categories below:

|} Interactive Tools:

|P NVUE Reports by Type:
|P Search Map by:

P Requests
¥ Studies
VALIDATION_STATUS STATUS_TYPE _ B o
Being Studied L] Exshe Sudes (the
Assessed Deferred* — NVUE complant
To be Studied* ”"";’2:;’;_;;&};; """""""""
Being Assessed - fFailix sced
Unknown Being Studied B el acidied
Deferred =
To be Assessed e
- Being Studied — Being studied.
u fied )
nverine To be Studied
Valid Being Studlec?l
NVUE Compliant

b NFHL

Table 2: CNMS validation status and status type.
* Layer not displayed in CNMS Viewer

Validation status and status type in the
online CNMS Viewer legend

The validation statuses and status types listed in the table above are the categories used in the
legend of FEMA's online CNMS Viewer, which is discussed in the next section.

Coordinated Needs Management Strategy

NV feports TR o Gwoilstionn. el

CNMS Viewer CNMS

—— ng, tuh*

FEMA also maintains a public version of the
CNMS dataset as an online mapping
application, the CNMS Viewer, which displays
the validation status of the stream segments in
the geodatabase. Users can use the “Identify”
tool to click on the stream segments and
access the data in the underlying database,
such as stream name, flood zone, validation
status, line source, miles, study type, etc.

Screenshot of CNMS Viewer application.3

13 “CNMS Viewer,” FEMA, accessed March 2019, https://msc.fema.gov/cnms/.
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The CNMS viewer also allows users select a RS 5

region, county, state or HUC8 to get a
New, Valid, or Updated Engineering

(®) miles () percent Detailed Approxmate Total
(NVUE) report that aggregates the total T
stream miles for the geography selected Inventory
broken out by detailed and approximate e
studies. The report is interactive so users 7 :ij "
can choose to display the totals by miles or = 5, fuentony oy
percent and allows users to include paper Unknown
inventory in the totals as well as unknown || Unverifie

V] Valid 4,361 mi

or unverified validation statuses.

&2 Print Report

Discussion

The NHD exists to maintain accurate data on the locational and network
connectivity of streams in the U.S. and provides a rich dataset for engineers to
leverage when producing floodplain maps. When new data is collected during
a floodplain study that can support an upgrade to the NHD, those data should
be mandated to be shared in furtherance of federal interagency cooperation
goals. The best path forward for improved floodplain mapping is to have
states, mapping partners and the federal government focus on continually
updating NHD and pushing those changes into CNMS.

ASFPM recommends workflows that include interagency or
interdepartmental communication to help facilitate investment in
updates to the NHD when flood mapping efforts by FEMA and state
mapping partners occurs. If flood modeling produces hydrology data of a
higher quality than currently available in the NHD, workflows should
ensure that the NHD is updated accordingly.

CNMS is an inventory and tracking system for FEMA flood mapping studies.
The hydrologic linework from various sources and vintages found in the CNMS
geodatabase are useful to engineers as a snapshot of the stream at the time of
flood modeling. CNMS serves as an important tool for determining the status
of floodplain mapping across the nation but does not directly link users to the
underlying models. The streamlines feature class in the CNMS geodatabase
consists of many NHD stream segments merged in one segment with lengths
that can be modified to match the extent of the flood models. The data table
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for the stream linework contain a [MILES] data field that holds segment
lengths. This field's accuracy is essential for reporting regional and national
totals for stream miles mapped.

The CNMS Viewer application requires the Adobe Flash browser plugin that is
set to deprecate in 2020.™ The CNMS Viewer application should be migrated
to the FEMA GeoPlatform ArcGIS Online framework as soon as possible.
During migration to a new platform would be the optimal time to add
functionality to the viewer to allow access to the hydrologic and hydraulic
models used to create the effective flood maps.

ASFPM strongly recommends the CNMS Viewer application be migrated
to another mapping platform as soon as possible because the underlying
display technology is obsolete. The application should also be modified
to provide download access to the hydrologic and hydraulic models using
a clickable map like many of the states and entities identified in this
report.

14 “Flash & The Future of Interactive Content,” Adobe Blog, accessed September 2018,
https://theblog.adobe.com/adobe-flash-update/.
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