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Floodplain Modeling Reports
Guidelines for Submitting to the City of Fort Collins

These guidelines are to be used to assist in thed@fament and review of floodplain modeling repoBg
establishing these guidelines, the City hopesreastline the review process and give consultants a
framework of expectations that need to be met depto gain approval for a project. These guidsliaee
not an attempt to replace the FEMA requirementsfitmitting CLOMRs and LOMRs, but are offered to
assist in the City’'s review of both FEMA Basin ftippain projects and City Basin floodplain projects.
FEMA Basin floodplains include: Dry Creek, Poudrigd®, Boxelder, Cooper Slough, and Spring Creek
floodplains. City Basin floodplains include: OldWwn, West Vine, Canal Importation, Fossil Creek, Mai
Creek, McClelland’s Channel, and Foothills floodpsa If a variance is being requested, please see
Chapter 10 of the City Code for specific requiretsen

A floodplain modeling report is required to enstlre property being developed meets all local and&E

floodplain regulations, upstream or downstream ertgs are not adversely impacted, sufficient clenn

conveyance capacity is maintained, and the chamitidde stable. The Floodplain Modeling Report skiou
be a separate document from the Drainage Report.

Floodplain modeling reports are required for:

1. Attempting to develop in a designated floodway ting needing to meet the no-rise criteria. (See
Chapter 10 of City Code for allowed developmentia floodway and no-rise certification
requirements)

2. Attempting to develop in a FEMA Basin floodplairattdoes not have a floodway and thus a 0.5
ft. floodway must be established. (City Code § 3D.4

3. Conditional Letter of Map Revision (CLOMR) and Leatbf Map Revision (LOMR) submittals,
including channel modifications, corrected effeetoonditions, changes in the floodway or
changes in base flood elevations.

4. Changes to City Basin floodplains including charmelifications, corrected effective conditions,
changes in the floodway or changes in base floedagions.

5. Documenting the proposed impact on the environnhéetth of the watercourse or erosion
buffer zones. The channel stability, 100-year flpodfile, velocities, drainage and flow
characteristics, and the impact on surrounding gnt@s must be assessed.

6. Documenting the proposed alteration of a natucadplain, stream channel or natural protective
barriers which accommodate or channel floodwaigne.impact to stream banks, trees, vegetation
and wildlife habitat must be assessed.

7. Other unique special hazard projects.

The effort necessary for a floodplain modeling medependent on the amount of information presip
generated, the type of project being proposedptitential for impact on adjacent properties, the
magnitude of flow in the channel, the size of theaaaffected, the need for channel stabilizatiod, the
sediment transport and geomorphologic aspectseddtieam.

In addition, for the City to participate in the FBMidministered National Flood Insurance Program
(NFIP), the City must have a floodplain managenpmeagram that complies with FEMA requirements. A
floodplain modeling report for changing a FEMA Bafibodplain must address compliance with the
FEMA requirements for the project. This includeddrl regulations published in 44 CFR Part 65 on
technical submittal requirements for Conditionaltees of Map Revision or Letters of Map Revision.
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Initial Meeting

An initial meeting with the City’s Floodplain Admistrator and Master Planning Engineer concernirg th
proposed project irequired before any modeling work begins. This allows thestgtant and the City to
discuss the project, the required approach, maddie used, available mapping, etc. The City is als
willing to meet with the consultant during the aysé phase to discuss any questions that may ditiés.
will hopefully assist in a streamlined analysis &ity review process.

General Report Outline

The following is considered to be th@nimum information necessary to be included in teet of any
floodplain modeling report submitted to the Cityadh item listed should be addressed. If the itenots
applicable, please simply state “not applicablg@&g@fic projects may require additional information

Chapter 1 — Background

l. Project Area Description
® Floodplain — name, description, FIS map panel & d&FIS, etc.
= City Stormwater Basin — state applicable masten,plate
® | ocation — nearby streets
® Characteristics of study area — vegetation, chaplaeform, banks, channel stability, etc.
= Map of area — vicinity map

I. Flooding History- Describe basin as well as site-specific floodimgjory, if information is
available. The City of Fort Collins website, httft¢jov.com/stormwater/flood-history.phpas a
brief description of historic flooding for each ookthe basins and can be used as a reference. The
City also has high water mark information (photod &eld forms) for many areas impacted by the
1997 flood that can be used for site-specific imfation. Property owners are also a good reference
for site-specific information.

lll.  Previous Studies discuss any previous Master Planning reportsiéiddan updates, Flood
Insurance Studies, Map Revisions, other pertineméldpment reports, etc.

IV.  Project Descriptior describe all aspects of the project in detaikdibe the land-use (i.e.,
commercial, residential, and/or critical facilitysehool, hospital, nursing home, gas station, quick
lube, police station, fire station, hazardous malestorage, etc.). Do not include detailed madgli
description of proposed condition.

Chapter 2 — Analysis

l. Purpose and Scopéescribe the purpose and scope of the studyallishsks associated with the
analysis.

II.  Methods and ApproachDescribe methods/approach for modeling all caoolét
® Duplicate effective — use the exact parametersateincluded in the effective model using
current software. If the Duplicate effective outgoes not match the Effective output, contact the
city before proceeding.
= Corrected effective — Explain why a corrected dffecmodel is needed and the techniques used.
A meeting with the City upon completion of this nebdun is required.
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® Existing condition — Explain the purpose of theséixig condition model and why it is needed, as
well as the differences between it and the corddigplicate condition.

® Proposed project - Explain how the proposed prageictcorporated into the model. Include an
explanation of all modeling techniques that havaenged from the effective model.

Definitions of duplicate effective, corrected effge, existing condition, and proposed project
conditions are included at the back of these giridsl|

[ll.  Vertical Datum - Use City's current Vertical Cortlmsed on NGVD 192®%ithout the 1984
correction (July 14, 2003). Please state benchmamber used, its approximate location and the
elevation of that benchmark on the City’s datumFEMA floodplains, include a note that the FIS
and FIRMS are published in NAVD 88. The conversoNGVD29 + 3.0 ft = NAVD88.

IV. Models Used- Discuss the model version, date of model, etsci¥s the hydrology including the
model used, from where it was obtained, any madlificis to the model, provide a copy of the
SWMM output in the appendix; discuss the dischatgd® used in the hydraulic model. Correlate
the location of the discharges developed in SWMNhtocross-sections at which they will be
applied in the hydraulic model (i.e., HEC-2 or HB@S) and provide a drawing/figure with cross-
sections. Also include a discussion on the stastiater surface elevation used in the hydraulic
analysis.

V.  Additional Cross-Sectionslf the proposed project is between cross-sectibwes cross-sections will
need to be added to accurately reflect the proppssgdct (i.e. new buildings, bridge, etc.). New
cross-sections should be added to the correctedte# model if a corrected effective model is
created for other reasons (i.e. better topograiaigping or correcting errors in original modeling).
If a corrected effective model is not done, thenWater Surface Elevation (WSEL) for the new
cross-section for the effective condition can hierpolated from the Duplicate Effective model.
There should be a WSEL for all cross-sections @ihthe effective or corrected effective condition
and proposed project condition unless the projeshipits determining a WSEL at a particular
cross-section. Discuss methods and include all VéSElodeled or interpolated) in the results.

VI. Changes in Modeling Parameters and Why Chandidcuss any changes in modeling parameters
and explain why they were changed. (i.e. n-valaesroachments, contraction/expansion
coefficients, etc.)

VII. Discharges and Modeled Frequencies
A. DischargesProvide a table showing discharges for 10, 50, &0d 500-year flows at all cross-
sections. Include a table for existing and modifiestharges if applicable. (This is for
documentation purposes only.)
B. Frequencies The frequencies to be modeled are as follows:yH20 at a minimum, 500-year if
the project is a critical facility, and 10- and $@ar if it is determined there is an adverse impact
caused by the project.

Chapter 3 - Results/Discussion

l. Effective vs. Duplicate Effective Condition
A. Text- Compare the two conditions even if there is hange.
B. Tables- Include a table (or multiple tables if necessarighin the text comparing WSELs
between effective and duplicate effective model$SBAs should be rounded to the nearest 0.1
ft), floodway, velocities for all cross-sectionst st published cross-sections, and include a
column with the calculated difference in WSEL betweffective and duplicate effective
models (i.e., Floodway Data Table).
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C. Model Input and Output Include a copy of the duplicate effective moalit and output in
Appendix A (both hydrologic and hydraulic models).

D. Figures- Include for the duplicate effective condition,terasurface profiles and cross-section
plots for all cross-sections in the study area ppéndix A.

E. Maps- Include a copy of the effective condition mapa@ter Plan or FEMA Work Map) in
back pocket of report. Map should be 24" x 36" ionikar size based on original mapping
(linch = 400 ft. minimum). Include the followingformation on the map when producing new
maps:
= Topographic contours (existing contours)
® Spot elevations used to develop cross-sections
® Floodplain and floodway delineations
= All cross-sections shown in hydraulic model (asle@ane cross-section upstream and

downstream of the affected area) with cross-sectionbering
= Base flood elevations (rounded to nearest foot)
® Property boundaries
= All structures and roads including names of roads
= Stream names
® Vertical datum, benchmark number, and elevatioml use
® Scale and north arrow

Il. Duplicate Effective vs. Corrected Effective Conaliti
A. Text- Compare the two conditions and explain the diffiees
B. Tables- Include a table (or multiple tables if necessaighin the text comparing WSELSs
between duplicate effective and corrected effeatieglels (WSELs should be rounded to the
nearest 0.1 ft), floodway, velocities for all cresections not just published cross-sections, and
include a column with the calculated differenc®BEL between effective and duplicate
effective models (i.e., Floodway Data Table).

Also, if cross-sections were added as part of treected effective condition, an interpolated
WSEL (or pull the WSEL off the profile if developeshould be included for the same cross-
section in the duplicate effective model. See EiSekample of format — HEC-2 Summary
Table 200 or FIA Table 1.
C. Model Input and Output Include a copy of the corrected effective madput and output in
Appendix B (both hydrologic and hydraulic modelsappropriate). An echo of the input and
the individual cross-section output display shduddncluded in the output printout and
electronic file.
D. Figure- Include for the corrected effective condition terasurface profiles and cross-section
plots for all cross-sections in the study area jppéndix B.
E. Maps- Include a copy of the corrected effective conditin back pocket of report. Map should
be 24" x 36" or similar size based on original miagp(linch = 400 ft. minimum). Include the
following information on the map when producing neaps:
= Topographic contours (existing contours — use thesrdetailed topographic data if that is the
reason for doing a corrected effective model)

® Spot elevations used to develop cross-sections

® Floodplain and floodway delineations

= All cross-sections shown in hydraulic model (asteane cross-section upstream and
downstream of the affected area) with cross-sectionbering

= Base flood elevations (rounded to nearest foot)

® Property boundaries

= All structures and roads including names of roads

= Stream names

Updated August 2011 Page 4 of 9



City of
F L]

Services

= Vertical datum, benchmark number, and elevatioml use
= Scale and north arrow

Ill.  Duplicate Effective vs. Existing Conditions or Geeted Effective Condition vs. Existing Conditions

(Select the appropriate comparison used in theysisal

A. Text- Compare the two conditions and explain the diffiees.

B. Tables- Include a table (or multiple tables if necessavighin the text comparing WSELs
between duplicate effective/corrected effective sl@ihd the existing conditions model
(WSELSs should be rounded to the nearest 0.1 &dilvay, velocities for all cross-sections not
just published cross-sections, and include a colwitinthe calculated difference in WSEL
between effective and duplicate effective modets,(Floodway Data Table).

Also, if cross-sections were added as part of disting condition, an interpolated WSEL (or
pull the WSEL off the profile if developed) sholdd included for the same cross-section in the
duplicate/corrected effective model. See FIS famegle of format — HEC-2 Summary Table
200 or FIA Table 1.

C. Model Input and Output Include a copy of the existing conditions moaiut and output in
Appendix C (both hydrologic and hydraulic modelsappropriate). An echo of the input and
the individual cross-section output display shduddncluded in the output printout and
electronic file.

D. Figures- Include for the existing condition, water surfaefiles and cross-section plots for all
cross-sections in the study area in Appendix C.

E. Maps- Include a copy of the existing condition in baccket of report. Map should be 24” x
36” or similar size based on original mapping (¢hir- 400 feet minimum). Include the
following information on the map when producing neaps:
® Topographic contours (existing contours)
® Spot elevations used to develop cross-sections
® Floodplain and floodway delineations
= All cross-sections shown in hydraulic model (asteane cross-section upstream and

downstream of the affected area) with cross-sectionbering
= Base flood elevations (rounded to nearest foot)
® Property boundaries
= All structures and roads including names of roads
= Stream names
= Vertical datum, benchmark number, and elevatiom use
= Scale and north arrow

IV.  Existing Conditions vs. Proposed Project or Corddffective vs. Proposed Project or Duplicate

Effective vs. Proposed Project (Select the appat@iiomparison used in the analysis)

A. Text- Compare the two conditions and explain the diffiees.

B. Tables— Include a table (or multiple tables if necesyarnghin the text comparing WSELSs
between duplicate effective/corrected effectivedtmg conditions and proposed project models
(WSELs should be rounded to the nearest 0.1 &divay, velocities for all cross-sections not
just published cross-sections, and include a colwitinthe calculated difference in WSEL
between effective and duplicate models (i.e., RlemylData Table).

Also, if cross-sections were added as part of topgsed condition, an interpolated WSEL (or
pull the WSEL off the profile if developed) shouldd included for the same cross-section in the
duplicate/corrected/existing condition model. S& fler example of format — HEC-2 Summary
Table 200 or FIA Table 1.
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C. Model Input and Output Include a copy of the proposed project modalirgmd output in
Appendix D (both hydrologic and hydraulic modelsappropriate). An echo of the input and
the individual cross-section output display shduddncluded in the output printout and
electronic file.

D. Figures - Include for the proposed project conditiontplaf the water surface profiles and
cross-section for all cross-sections in the studg @ Appendix D.

E. Maps- Include a copy of the proposed project conditiohack pocket of report. Map should
be 24" x 36" or similar size based on original miagp(linch = 400 ft. minimum). Include the
following information on the map when producing neaps:
® Topographic contours (proposed contours)
® 5pot elevations used to develop cross-sections
® Floodplain and floodway delineations
= All cross-sections shown in hydraulic model (asteane cross-section upstream and

downstream of the affected area) with cross-sectionbering
= Base flood elevations (rounded to nearest foot)
® Property boundaries
® Proposed project
= All structures and roads including names of roads
= Minimum opening elevation for proposed structureamy potentially impacted structures
= Stream names
® Vertical datum, benchmark number, and elevatiom use
® Scale and north arrow

Digital Files for Changes to the Floodplain Mappiri§ithere are changes to the floodplain as a
result of the project or as a result of a correetifeictive condition, then a digital copy
(ARC/INFO or AutoCAD) of the floodplain map must peoduced that ties in with the existing
digital floodplain map.

Emergency Response/Worst-Case Scendbiescribe the worst-case scenario for this pta@ed
surrounding areas (emergency response componitti. project includes a bridge, assume
the bridge is completely blocked, and answer irryammst judgment “Where does the water
go?”. This should include, at a minimum, a quaktanalysis if a quantitative analysis can
not be provided. Each project will need to be eatdd by City staff to determine if there
are any emergency response or worst-case scengstians that need to be answered.

Changes in WSEE Discuss in the text any changes in the 100-yeaEWfor both the with
floodway and without floodway conditions. Discule best interpretation of why the change is
occurring. Also confirm that any rise is allowabler the regulations. If other frequencies are
modeled, and there is a significant change in themsurface elevation due to the project, these
changes should also be discussed.

Floodway— Does this floodplain have a mapped floodway?dflifying a FEMA floodway, either a
0.00-rise criteria must be met and there are nagdmto the floodplain or floodway boundaries or a
CLOMR must be submitted to FEMA. If modifying a didway, any impacts to upstream or
downstream property owners will require easem@&ues the project meet this criterion? Please
document the notification and that easements watiareed.

Impact on StructuresThere cannot be any increase in WSEL on strusturéhe 100-year FEMA
Basin floodplain if modifying a FEMA floodway. Anynpact to a structure in a City Basin
floodplain when the floodway is modified will reqaian easement from the impacted property
owner. Please provide a copy of the notificatiod e easements that were obtained.
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IX. Upstream or Downstream Impacts to Properthes there any upstream or downstream impacts to
other properties? (Applies when modifying the flaag) If so, property owners must be notified
and easements obtained. Please document the atitifiand that easements were obtained.

X.  Mitigation - Are there any mitigation measures being incorg@at#n the project? Please describe.

XI.  Flood proofing- If flood proofing a building, describe and shorawings of flood proofing
technique, catalog cuts, manufacturer specs, etcinglude any necessary calculations. If the flood
proofing is not permanent (i.e. requires humarruietion) describe: Where will closures, shields,
etc. be stored? Whose responsibility is it to iestlosure? What kind of maintenance is required?

XIl. Bed and Bank Stabilization Describe any bed and bank stabilization meashed¢svere used in the
project (i.e., riprap, drop structures, grade adntvank protection fabric, etc.). Sediment tramspo
and/or fluvial geomorphologic analyses may be nexglii

XIll. Compliance with Criteria Is all criteria being met? — elevation, flood @fiag, critical facilities, tie-
in of upstream and downstream WSEL, no impactrigctires in FEMA floodplains when
modifying a floodway, easements from all affectedperty owners in FEMA and City Basin
floodplains, floodway criteria, street criteriapbkage criteria, etc. See Chapter 10 of City Cadk a
44 CFR for complete regulations.

Appendices

Appendix A — Duplicate Effective Condition

=  Model Input/Output (HEC and SWMM with cross-seci@nd schematic/basin maps).
=  Water Surface Profiles

= Cross-Section Plots

Appendix B — Corrected Effective Condition (if ajgalble)

=  Model Input/Output (HEC and SWMM with cross-seci@nd schematic/basin maps), HEC output
should include the individual cross-section oufgigplay and an echo of the input.

= Water Surface Profiles

= Cross-Section Plots

Appendix C — Existing Condition (if applicable)

= Model Input/Output (HEC and SWMM with cross-seci@nd schematic/basin maps), HEC output
should include the individual cross-section oufgigplay and an echo of the input.

= Water Surface Profiles

= Cross-Section Plots

Appendix D — Proposed Project Condition

= Model Input/Output (HEC and SWMM with cross-seci@nd schematic/basin maps), HEC output
should include the individual cross-section oufgigplay and an echo of the input.

= Water Surface Profiles

= Cross-Section Plots

Back Pocket of Report
Maps : All Maps 24" X 36" (duplicate effective, gected effective, existing, and proposed projeas —
applicable). Maps should use the following colodiog whenever possible:

= Green = 500-year floodplain
= Green = moderate risk 100-year floodplain (<1Heet flow)

Updated August 2011 Page 7 of 9



City of

F "

Services

= Light Blue = high risk 100-year floodplain
= Dark Blue = floodway
Electronic Files: Computer disks with all model&=E SWMM, Extran, Digital Floodplain Map, etc.)

Additional Requirements

FEMA Submittals

The City of Fort Collins is required to make suliaig for floodplain map revisions to FEMA for proje
which propose floodway revisions, changes in th& B¥ changes using a corrected effective model. As
part of the Floodplain Modeling report submittathe City, the applicant will submit all appropgat
FEMA submittal forms for review. Once the floodplanodeling report is approved by the City, the City
will sign the FEMA submittal application and produa cover-letter to go along with the FEMA subnhitta
It is the responsibility of the applicant to méiketsubmittal package to FEMA and ensure the prep&tA
application fees are mailed and received by FEMA.

Overlot grading or other construction cannot bégitne floodway until a CLOMR is issued by FEMA.
Any other work done in the flood fringe prior teetlssuance of the CLOMR is done at the applicaitls
of possibly needing to make changes based on FEN@isments. A floodplain use permit must be
obtained from the City of Fort Collins befcaiay work can be done in a floodplain.

The LOMR submittal is required immediately aftguraject is completed. The floodplain modeling repor
should be revised to include as-built informatidrcomplete submittal package is required to beevseid

by the City. Once the floodplain modeling reporapgproved by the City, the City will sign the FEMA
submittal application and produce a cover-lettegdalong with the FEMA submittal. It is the
responsibility of the applicant to mail the subalippackage to FEMA and to ensure that the propMAE
application fees are mailed and received by FEM@&mBmber the FEMA maps are not changed until the
LOMR is issued by FEMA.

Floodplain Use Permit
A floodplain use permit is required fany work done in the floodplain. A floodplain use permiust be

submitted and approved prior to the start of comtion. Please see Chapter 10 of City Code fordfbbain
use permit requirements.

Updated August 2011 Page 8 of 9



Cityo
F:

rt fCollins

O
/’“\§==‘__—1EE>\\

Services

CLOMR

LOMR

Effective Model

Definitions

Conditional Letter of Map Revision, required byMA& to gain approval for a
project before construction.

Letter of Map Revision, required by FEMA to charnlge Flood Insurance
Rate Maps based on a completed project or new egdaformation.

The model that is currently in use by the Citgd/an FEMA and from which
the published values have been obtained.

Duplicate Effective Model This model is developed by the consultant frormimg the effective model

on the consultant’'s computer without any changdakdaffective modeling
parameters (i.e. n-values, encroachments, expdosidraction coefficients,
topography, etc.). There should be no differenea/den the effective model
and the duplicate effective model results. Thig iilsure that this is the
correct version of the model. If there are discrgjes, the consultant must
contact the City to determine if the discrepaneiesvalid and if so, provide
explanations of the differences in the report text.

Corrected Effective Model This model builds on the duplicate effective maated includes only those

changes for which there were errors in the modalirihe effective condition
or if better (i.e. more detailed) topographic maygypis available. Changes as a
result of the proposed project should not be inetlish the model. However,

if cross-sections need to be added for the proppsgdct model in order to
accurately represent the proposed project, thesetbmss-sections should be
added to the corrected effective model. A correefiéetctive model that is
approved by either the City or FEMA becomes the eéfective model (base-
line condition). Therefore, the proposed projedt ke compared to the
corrected effective model to determine compliandé writeria.

Existing Conditions Model This model builds on either the duplicate effeztinodel or the corrected

Proposed Project Model
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effective model and includes only those changeishthige occurred due to
man since the date of the Effective Model. Thesngbks are not part of the
proposed project. However, if cross-sections nedsktadded for the
proposed project model in order to accurately regmethe proposed project,
then these cross-sections should be added to istingxcondition model. An
existing condition model that is approved by eitther City or FEMA
becomes the new effective model (base-line conditibherefore, the
proposed project will be compared to the existiogdition model to
determine compliance with criteria.

The model that incorporates alanges due to the proposed project. This

includes any new structures, bridges, streetsedsyparking lots, berms,
modeling parameter changes, grading changes, etc.
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