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Data Collection from FEMA Download FIS Report

Step by Step process for 
obtaining regulatory 
information, like the Flood 
Insurance Study, from FEMA:

https://scribehow.com/shared/Flood_Insurance_Studies_from_FEMA__4qgsaHD6Q8OgbqH9kTAc2Q
https://scribehow.com/shared/Flood_Insurance_Studies_from_FEMA__4qgsaHD6Q8OgbqH9kTAc2Q
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https://scribehow.com/shared/Flood_Insurance_Studies_from_FEMA__4qgsaHD6Q8OgbqH9kTAc2Q


Data Collection from FEMA Download FIS Report



Data Collection from FEMA Which waterways are 
mapped using FEQ



https://www.fema.gov/sites/default/files/documents/fema_flood-insurance-study-data-request-form.pdf

Data Collection from FEMA
Request Regulatory 

Hydraulic Model

https://www.fema.gov/sites/default/files/documents/fema_flood-insurance-study-data-request-form.pdf


Data Collection from FEMA
FIS Data Request 

Form



Data Collection from DuPage County FEQ Documentation

St. Joseph Creek                       Crabtree Creek



Workshop Activity: FIS Report
Identifying FEQ as the 

regulatory model.
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WHERE ARE YOU IN THIS MODEL?

General Info on FEQ Schematics

• FEQ schematics are manually created to graphically represent the FEQ 

model.  Most schematics share the same, basic legend.

• Schematics, if not regularly updated with changes to an FEQ model, may 

have some incorrect information, but on the whole is a good guide to the 

FEQ model.

• There is a lot of creativity in the format of schematics – as you will see...



WHERE ARE YOU IN THIS MODEL? Looking for Springside Avenue

First: Orient yourself!Downstream-most 

point in the tributary 

watershed

Identify the reaches 

and the mainstem 

(reach 1)



WHERE ARE YOU IN THIS MODEL? Looking for Springside Avenue

Second: Using what you know 

about the area, find your 

project site.

Common Problem: 

Multiple Crossing 

Locations!  Be sure 

you are now checking 

the upstream and 

downstream structures 

to properly identify the 

project site
ONCE YOU HAVE POSITIVELY 

LOCATED YOUR PROJECT SITE, 

TAKE NOTE OF THE BRANCH 

NUMBERS UPSTREAM AND 

DOWNSTREAM, OR OTHER 

IMPORTANT FEATURES AS 

SPELLED OUT IN THE LEGEND



EXAMPLE OF A TRIBUTARY 

WATERSHED MODEL WITH 

A MAINSTEM STUB

Tributary Watershed Flow...

Salt Creek Mainstem Flow...

IF YOU REALIZE THAT YOUR 

PROJECT LOCATION IS IN 

THIS ZONE, YOU MAY NEED 

TO RECONSIDER USING 

THE TRIBUTARY FEQ 

MODEL IN FAVOR OF THE 

MAIN STEM MODEL. 



EXAMPLE OF A TRIBUTARY WATERSHED MODEL SCHEMATIC ROUGHLY 

MATCHING THE GEOGRAPHICAL CHARACTERISTICS OF THE WATERSHED

The Village of Westmont

The Village of Downers Grove

The Village of Lisle



EXAMPLE OF A MAINSTEM RIVER MODEL SCHEMATIC

THE MAINSTEM RIVER FEQ 

MODELS WILL INCLUDE A STUB 

FROM TRIBUTARY MODELS.  IN 

CASES WHERE RIVER BACKWATER 

REIGNS, USE THE RIVERINE 

MODEL, NOT THE TRIBUTARY 

MODEL. CHECK FEMA FIRM MAPS 

AND PROFILES TO ASSIST.



Workshop Activity: Schematic What am I?



Goal: 
Locate a project area on an FEQ 
schematic.

Activity: 
Reference one large schematic (Crabtree 
Creek) and a google map. Ask workshop 
participants to find themselves on the 
schematic.
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Workshop Activity: Schematic
Location Services 

Requested







GENERAL FEQ MODEL INFO & SETUP

A model is in your possession and 

now it is time to figure it out.  

Where to begin?

• Take a deep breath, a moment 

of meditation, then get to it!

• Open the FEQ input file.  This file 

is commonly found in the FEQ 

folder and has a *.feq, *.inp or 

*.in nomenclature.



GENERAL FEQ MODEL INFO & SETUP

THE FEQ MODEL FEATURES CREATIVE MODELING STYLES, such as:

• Incorporating logical statements “IF, THEN, ELSE” to perform iterative 

analysis on various scenarios

• Ordering sections in various ways

• Relying on table file references to supply inverts and stations

• Copious annotation may be found in some inputs, and others contain 

very little

• Some models have long lists of table files to reference, while others are 

rather short.



GENERAL FEQ MODEL INFO & SETUP

OPEN THE FEQ INPUT FILE AND DO THESE THINGS FIRST

• Read all comments at the top of the file.  This is a very common 

place to see modeling update descriptions, gage designations, 

what type of model this input represents (floodplain mapping, 

calibration).

• If there is a README file in the same folder, take the time to open 

it and read it.  Sometimes the README will specifically call out 

the various FEQ input files and generally describe their uses.

FEQ HEADER

3 DEDICATED 

LINES OF 

COMMENTS 

AND IS 

PRESENT ON 

EVERY FEQ 

MODEL

MOST MODELS INCLUDE ADDITIONAL 

NOTES DISCUSSING UPDATES AND WHO 

PERFORMED THE UPDATES.



GENERAL FEQ MODEL INFO & SETUP

TYPICAL FEQ BLOCKS & GENERAL ORDER IN THE INPUT

RUN CONTROL BLOCK

BRANCH DESCRIPTION TABLES

TRIBUTARY AREA BLOCK

NEW NETWORK MATRIX CONTROL

SPECIAL OUTPUT LOCATIONS BLOCK

INPUT FILE SPECIFICATIONS BLOCK

OUTPUT FILE SPECIFICATIONS BLOCK

FUNCTION TABLES BLOCK

FREE NODE INITIAL CONDITIONS BLOCK

BACKWATER ANALYSIS BLOCK



GENERAL FEQ MODEL INFO & SETUP

TYPICAL FEQ BLOCKS & GENERAL ORDER IN THE INPUT

RUN CONTROL BLOCK

BRANCH DESCRIPTION TABLES

TRIBUTARY AREA BLOCK

NEW NETWORK MATRIX CONTROL

SPECIAL OUTPUT LOCATIONS BLOCK

INPUT FILE SPECIFICATIONS BLOCK

OUTPUT FILE SPECIFICATIONS BLOCK

FUNCTION TABLES BLOCK

FREE NODE INITIAL CONDITIONS BLOCK

BACKWATER ANALYSIS BLOCK



GENERAL FEQ MODEL INFO & SETUP

BRANCH DESCRIPTION - Defines the segments between ratings and /or 

points of cut-off. Each branch is capable of assigning varying inertia 

factors and losses due to acceleration to assist in unsteady flow 

computations.  This is particularly helpful with steep branches or those 

branches in complex situations. 

SPRINGSIDE AVENUE IS BETWEEN 

BRANCHES 56 AND 55.  TAKE DOWN 

NOTES INCLUDING XNUM, STATION AND 

ELEVATION FOR APPROACH AND 

DEPARTURE



GENERAL FEQ MODEL INFO & SETUP

TRIBUTARY AREA BLOCK – All hydrology input is placed here including time 

series file, peaks output file name and location, gage description and 

assignment, and tributary area allocation in branches and nodes.

FOR MOST CULVERT REPLACEMENT 

PROJECTS, HYDROLOGY IS LARGELY 

UNCHANGED, BUT TAKE NOTE OF THE 

PEAK FILE NAME.  IF YOU WANT 

SPECIFIC RUN INFORMATION AT YOUR 

PROJECT LOCATION, THIS FILE IS YOUR 

GO-TO.



GENERAL FEQ MODEL INFO & SETUP

NETWORK MATRIX

The heart of the model, basically defines: 

▪ The branch or reservoir  (CODE 1, 7 or 15), 

▪ The connections and boundary conditions (CODE 2 or 6), 

▪ How these branches or reservoirs are connected (CODE 3, 4, 5, 11, and 

13 primarily),

▪ CODE 5 type 6 is primarily used for rating connections defining culverts, 

embankments, expansion/contractions and channel routing. 

▪ Some model matrices are heavily documented, others not so much.

BRANCH 90 

(STORM SEWER) 

IS A BALANCE OF 

EQUAL WATER 

SURFACE – NO 

RATING TABLE

SPRINGSIDE 

RATING TABLES 

BETWEEN 

BRANCHES 56 

AND 55

RATING TABLES CALLED OUT FOR 

SPRINGSIDE AND ACTIVATION ELEVATIONS

CHECK F124 & 

F126.  

CONNECTED TO 

MODEL AT 

SPRINGSIDE TOO.



GENERAL FEQ MODEL INFO & SETUP

FUNCTION TABLE BLOCK 

• Lists actual, individual tables to be used in the model, whether they are 

called out in the BRANCH DESCRIPTION BLOCK or the NETWORK MATRIX

• List file locations for tables to be used in the model 

ALL OUR CROSS SECTION 

AND STRUCTURE RATING 

FILES WILL BE IN ONE OR 

MORE OF THESE TABLE FILES 

LISTED IN THE FUNCTION 

TABLES BLOCK



GENERAL FEQ MODEL INFO & SETUP

FREE NODE INITIAL CONDITIONS BLOCK - Identifies all free nodes that are 

not attached to a branch (i.e. dummy branch and reservoirs) 

THE ONLY FREE NODES TIED IN AT SPRINGSIDE ARE CALLED 

OUT AS F124 AND F126.  ACCORDING TO THE SCHEMATIC BOTH 

ARE LEVEL-POOL RESERVOIRS. NOT LIKELY AN ISSUE FOR THE 

PROJECT AT THIS TIME. 



Workshop Activity: FEQ
NETWORK-MATRIX 

CONTROL INPUT



Workshop Activity: FEQ
Branch Description 

Tables







FEQUTL BASICS

General FEQUTL Information 

• FEQUTL is responsible for creating most table files used in the 

FEQ model.

• This software is still “card” based in that most of the functions 

within FEQUTL are column dependent. 

• It is highly recommended to use the template approach where 

appropriate.



FEQUTL BASICS

FEQ Table Types

▪ Type 2 and 3 – very 

simple tables 

usually describing 

linear reservoirs, 

level-pool reservoirs 

and 1-d flow 

ratings.



FEQUTL BASICS

FEQ Table Types

Type 22, 23, 24, and 25 – x-section table file numbers.  The floodplain 

mapping versions should be in this table type range.

THE CROSS-SECTION ID, AS 

REFERENCED IN THE FEQ MODEL IS 

CALLED OUT HERE, AS WELL AS THE 

LOWEST INVERT ELEVATION.  

UNLESS CHANGED IN THE BRANCH 

DESCRIPTION, THIS SHOULD BE THE 

RATING TABLE ACTIVATION ELEVATION.



FEQUTL BASICS

Table Types

Type 6 and 13 - These tables are 2-d generated tables  - table output for 

CULVERT, CHANRAT and EMBANKQ.

THESE TABLES ARE USED FOR CODE 5 

TYPE 6 IN THE MATRIX, OR THE “HEART” 

OF THE FEQ MODEL.

THE H-DATUM IS THE ACTIVATION 

ELEVATION FOR THIS RATING TABLE.



FEQUTL BASICS

Table Types

Another 2-D table type.  This table is incompatible with type 6 or 13 tables 

and must be made part of a separate link in the model.  



NOW THAT WE 

KNOW WHAT 

THE RATING 

TABLE FILES 

LOOK LIKE, 

ITS TIME TO 

CHECK OUT 

THE INPUT 

FILES THAT 

MAKE THOSE 

RATING TABLE 

FILES.

HERE’S OUR 

LIST.

LET’S TRY TO 

FIND 

APPROACH XS 

4059



THE MOST COMMON FEQUTL COMMAND INPUTS

FEQX – defines all cross-

section features

• Stream Station –
assigned location on 
watercourse in ft.

• Offset – 0.00 offset is at 
thalweg of channel.  Left 
hand side (looking d/s) 

• Elevation – taken to the 
hundredths place if 
possible

• Mannings – given for 

each segment

• Coordinates, survey notes 

and signs of manual 

extensions - options



WE HAD 

GREAT 

SUCCESS 

LOCATING THE 

CROSS 

SECTIONS, 

ONTO THE 

STRUCTURE 

RATING TABLE 

FILES

HERE’S OUR 

LIST.

LET’S TRY TO 

FIND CULVERT 

INPUT RATING 

3541 AND 

OTHER 

ASSOCIATED 

RATINGS...



CULVERT 

RATING TABLE# 

AND GENERAL 

DESCRIPTION

UPSTREAM 

CHANNEL INFO

STRUCTURE 

LENGTH, 

OPENING 

REFERENCE 

AND U/S & D/S 

INVERTS

DOWNSTREAM

CHANNEL INFO

ADDITIONAL 

FEATURES LIKE 

ROUNDING, 

BEVELING AND 

WINGWALLS



THE MOST COMMON FEQUTL COMMAND INPUTS

MULCON – Similar to FEQX, used in 

describing conduits

• Table is called out in the structure 

description of the CULVERT 

routine.

• Multiple pipes shapes may be 

assigned with different inverts 

and roughnesses.

• Additional variables can assign a 

mudline and the associated 

Manning’s roughness coefficients



THE MOST COMMON FEQUTL COMMAND INPUTS

• EMBANKQ – Flow over 
roads, dams and other 
embankments

• Compares the crest 
against an approach 
section. The rating 
activation elevation is 
the lowest point on the 
CREST.

• The width is described 
by “L” in this figure and 
can be different from 
the length of the 
conduit.



THE MOST COMMON FEQUTL COMMAND INPUTS

CHANRAT – Channel 

Routing 

• Used primarily for very 

long overflow routes, as 

EMBANKQ is not 

appropriate in these 

cases 

• Heavily used for 

overbank areas to 

supplement CULVERT 

routines 



THE MOST COMMON FEQUTL COMMAND INPUTS

EXPCON – Expansion / 

Contraction 

• Used when difficulties arise 

in model runs where a x-

sections transition is too 

challenging to  converge the 

FEQ model.

• Commonly used for 

entrances and exits to 

conduits. 



THE MOST COMMON FEQUTL COMMAND INPUTS

WSPRO Bridge Routine

• The bridge routine  in FEQ is supplanted by the WSPRO Bridge 

method

• Use WSPROQZ to develop stage and flow runs through WSPRO so 

as to create a 2-D table version (using WSPRO14 to create a type 

14 table)

• Flow over the Bridge should not be completed in the WSPRO 

Bridge routine, but using the EMBANKQ command.

• In connecting with the FEQ model, two distinct connections are 

made for the two distinct table types.

If you believe you are looking at a 

WSPRO Bridge on a schematic, you will 

most likely come across the 

corresponding files under a WSPRO 

folder.  Look for the WSPRO input 

(*.dat) to gather details on the design



Workshop Activity: FEQUTL MULCON



Workshop Activity: FEQUTL FEQX
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