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Review – FEMA Floodplain Study Types:Review FEMA Floodplain Study Types:
Know your Floodplain Study Type:

A i tApproximate

Limited Detail

Detailed (Floodway or Fringe)
Because:

Regulations and Development Standards vary according to 
which study type the project is located.  

Encroachment Review – approach, methods, andEncroachment Review approach, methods, and 
requirements are also variable.  



Review – FEMA Floodplain Study Types:Review FEMA Floodplain Study Types:
Detailed/Enhanced Level Study Reach (Zone AE):

FIRM/DFIRM: Boundaries include the SFHA (100-yr), 500-yr, and 
Floodway.  BFEs and Cross Section locations shown.  

FIS Report includes: Floodway Data Table (FWDT) with publishedFIS Report includes: Floodway Data Table (FWDT) with published 
BFEs and Profiles for the 10-, 2-, 1-, & 0.2 % annual-chance flood 
discharges.   Hydrologic Data Summary Table.  

Hydraulic Modeling:  based on accurate topography and surveyed 
structure geometry.  May be HEC-RAS, HEC-2, WSP-2, or other. 



“Detailed” Study “Detailed” Study –– Includes Delineated FloodwayIncludes Delineated Floodwayyy yy
Special Flood Hazard Area (SFHA)

Flood 
Fringe

Flood 
FringeFLOODWAY

0.5 ft. SURCHARGE
BFE BFE

FLOOD FRINGE -- Encroachment Review not necessary

FLOODWAY – Proposed Encroachment activities requires No-Rise Analysis



Review – FEMA Floodplain Study Types:Review FEMA Floodplain Study Types:
Limited Detail/Base Level Study Reach (Zone AE):

FIRM/DFIRM:  Boundaries include the SFHA  (100-yr).  BFEs and 
Cross Section locations shown (sometimes).  

FIS Report includes: Profiles for the 100-year (typically).   Published p y ( yp y)
BFEs (sometimes).  Hydrologic Data Summary Table.  

Hydraulic Modeling:  based on accurate topography and Field 
measured (typically) structure geometrymeasured (typically) structure geometry.  

Approximate Level Study Reach (Zone A):

FIRM/DFIRM B d i i l d th SFHA (100 ) O lFIRM/DFIRM:  Boundaries include the SFHA  (100-yr) Only.  

FIS Report includes: Sometimes mentioned.   

Hydraulic Modeling: None for old Approx StudiesHydraulic Modeling:  None for old Approx. Studies.  



Floodway Encroachment No Rise AnalysisFloodway Encroachment No-Rise Analysis
DETAILED STUDY AREA

Presentation Overview:

Detailed St d T pe• Detailed Study Type 

• Floodway Concept y p

• Regulatory Requirements 

• No-Rise Analysis Process 

Images Courtesy Watershed Sciences, Inc. 



Fl d C tFloodway Concept 
What is a FLOODWAY?

Remember:  The Floodway is a Regulatory Measure [not a 
physical feature] developed to assist communities withphysical feature] developed to assist communities with 
protecting the river corridor where flows are most sensitive 
to encroachment.

44 CFR 59.1 Definitions: “Regulatory Floodway” means the 
channel of a river or watercourse and the adjacent landchannel of a river or watercourse and the adjacent land 
areas that must be reserved in order to discharge the base 
flood without cumulatively increasing the water surface 

( f )elevation more than a designated height ( = 0.5 ft in MT).  



Fl d C tFloodway Concept
How is a Floodway delineated and mapped?  
Perform “Floodway/Encroachment Analysis”

Hydraulic Modeling ProcessHydraulic Modeling Process

Equal Conveyance Reduction

Establish Encroachment Stations

Max Surcharge: < 0.5 ft in MT

Results in FIS Floodway Data Table (FWDT)Results in FIS – Floodway Data Table (FWDT)



Fl d C tFloodway Concept 
Floodway Encroachment Analysis – Typical Section  



Fl d E h t A l iFloodway Encroachment Analysis 
Example Cross Section – Missouri River near Townsend  



Fl d C tFloodway Concept
Reality Check – IMPORTANT

The  “No-Rise Encroachment Analysis” is NOT a Floodway 
Encroachment delineation – that has already been 
completed for a detailed study reach!completed for a detailed study reach!   

Remember: The Encroachment Review is a comparison ofRemember: The Encroachment Review is a comparison of 
the Existing Conditions BFEs to the Proposed Conditions 
BFEs – which must demonstrate 0.00 increase or else a 
CLORM is requiredCLORM is required.  

Must simply know where the floodway is located to 
determine if you are proposing encroachment activitiesdetermine if you are proposing encroachment activities 
inside the floodway. 



Fl d C tFloodway Concept
Reality Check – IMPORTANT

Floodway surcharge values (from FWDT) are meaningless 
for purposes of the No-Rise Encroachment Analysis 
because we are comparing the effect to BFEs (not thebecause we are comparing the effect to BFEs (not the 
Floodway Surcharge or “With Floodway” Elevations)

Not using the Encroachment Tool in HEC-RAS for the No-
Rise analysis.

Proposed Encroachment is represented by cross sectional 
differences between the Existing & Proposed Conditionsdifferences between the Existing & Proposed Conditions 
Geometries.  



What Matters for a No-Rise Analysis? (Regulatory BFE)
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R l t R i t

Floodplain Regulations: Community Ordinances

Regulatory Requirements

Floodplain Regulations:  Community Ordinances

Must meet or exceed Federal requirements specified in 
44 CFR 60 344 CFR 60.3. 

Must also meet or exceed State requirements of the 
Montana Administrative Rules.  



R l t R i t FEMARegulatory Requirements – FEMA
No-Rise
44 CFR 60.3(d)(3):

[In the regulatory floodway, communities must] Prohibit 
encroachments including fill new construction substantialencroachments, including fill, new construction, substantial 
improvements, and other development within the adopted 
regulatory FLOODWAY unless it has been demonstrated 
through hydrologic and hydraulic analyses performed in 
accordance with standard engineering practice that the 
proposed encroachment would not result in any increase inproposed encroachment would not result in any increase in 
flood levels within the community during the occurrence of 
the base flood discharge.  

This is the “No-Rise” requirement = Zero Increase (0.00)  



Straight Talk..
Just what does this mean?Just what does this mean?

Communities shall not approve permits for Floodway 
Encroachment development activities withoutEncroachment  development activities without 
demonstrating Zero (0.00) increase in the 100-year water 
surface profile (i.e. the BFE). 

Permit Applications must include an Encroachment review 
“No-Rise Analysis”

The “No-Rise Analysis” is a Hydraulic Analysis that is:
Based on the Effective Hydraulic Model used for the study
M t b l t d d tifi d/ l d b MT P EMust be completed and certified/sealed by a MT P.E.
(ARM 24.183.2203 – Must be competent in subject matter)



Straight Talk..
Just what does this mean to Applicants?Just what does this mean to Applicants?

Planning – Budget and Schedule accordingly

Design may be iterative to avoid any BFE increase

Community is required to review & approve these, but they 
have options:  

Request DNRC Technical Assistance review
Require applicant complete CLOMR form and submit to FEMA forRequire applicant complete CLOMR form and submit to FEMA for 
review
Perform in-house or hire a consultant to perform the review



Straight Talk..
Just what does this mean to Applicants?Just what does this mean to Applicants?

So you (the Applicant/Engineer) successfully demonstrate 
No-Rise and the analysis is approved by Community nowNo-Rise and the analysis is approved by Community, now 
what?

Permit Approved & your work proceeds…
Note that a LOMR may still be necessary (more later) – if this is the 
case, FEMA will review your No-Rise when LOMR submitted. 

(Possible violation if the analysis is in error)(Possible violation if the analysis is in error)

But what if you (the Applicant/Engineer) can’t demonstrate 
No-Rise? Is it all or nothing??No Rise?  Is it all or nothing??  



Regulatory Requirements FEMARegulatory Requirements – FEMA
CLOMR
44 CFR 60.3(d)(4):

Notwithstanding any other provisions of 60.3, a community 
may permit encroachments within the adopted regulatorymay permit encroachments within the adopted regulatory 
floodway that would result in an increase in base flood 
elevations, provided that the community first applies for a 
conditional FIRM [CLOMR] and floodway revision, fulfills 
the requirements for such revisions as established under 
the provisions of 65.12 and receives the approval of thethe provisions of 65.12 and receives the approval of the 
Administrator.  

This is the “CLOMR” requirement: Any proposed BFE 
increase (>0.00 ft) requires CLOMR submittal.    



Straight Talk..
Just what does this mean to Applicants?Just what does this mean to Applicants?

If proposing BFE increase, then must prepare & submit 
CLOMR application to FEMA Note that:CLOMR application to FEMA.  Note that:

The Community must endorse and sign the CLOMR application
The Permit Application cannot be approved until the CLOMR is 

d b FEMA [i th j t k t d ith tapproved by FEMA.  [i.e. the project work cannot proceed without 
the CLOMR approval].  

Must satisfy the requirements of 44 CFR 65.12 which include:y q
CLOMR Application Fee ($4,400 for bridge/culvert/channel)

An Alternatives Evaluation; legal notice; no structures impacted; BFE & 
floodway revisions; follow-up LOMR (Fee $5,300).  y p ( )

FEMA to respond within 90 days of receiving application.  



Regulatory Requirements MontanaRegulatory Requirements – Montana
BFE Increase

ARM 36.15.604:  Minimum Criteria for Permits [in 
Floodway]  
I dditi t th i t f ARM 3615 602 d 36 15 603In addition to the requirements of ARM 3615.602 and 36.15.603, a 
permit shall not be approved for new construction, substantial 
improvement, or alteration of an artificial obstruction under this rule if it 
will increase the upstream elevation of the base flood by 0 5 of a footwill increase the upstream elevation of the base flood by 0.5 of a foot 
or as otherwise determined by the permit issuing authority or 
significantly increase flood velocities.  



Straight Talk..
Just what does this mean to Applicants?Just what does this mean to Applicants?

State Standard:  Intended to limit BFE increases [resulting 
from floodway encroachment] to maximum of 0 5 footfrom floodway encroachment] to maximum of 0.5 foot.  
Therefore, if proposing > 0.5’, must get Variance.  

Must satisfy both FEMA and State Standards
FEMA:  Satisfy No-Rise or else need CLOMR
State/DNRC: < 0 5 foot increase or else VarianceState/DNRC:  < 0.5 foot increase or else Variance

Do these standards contradict each other? 
No, the State Standard is in addition to that of FEMA’s 
requirements.  [But we understand the confusion!]



In Summary..
Just what does this mean to Applicants?Just what does this mean to Applicants?

EXAMPLES:

Proposing increase of up to 2.3 feet in BFE:
Need CLOMR (per FEMA Standards)
Need Variance (per State Standards)Need Variance (per State Standards) 

Proposing increase of 0.4 foot in BFE:p g
Need CLOMR (per FEMA Standards)

Demonstrate 0.00 increase in BFE: 
Permit Issued (LOMR may still be needed after construction)
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No-Rise Analysis Process
Typical projects that usually require Encroachment y j y

Review & No-Rise analysis:

Includes new construction, replacement or removal of , p
existing structures:

Stream crossing structures:  bridges, culverts
Flood control structures: dams, levees, flood walls, etc.
Roadway/RR embankments

Fill

Channel modifications – stream restoration &Channel modifications stream restoration & 
stabilization projects



No Rise Analysis ProcessNo-Rise Analysis Process

How to determine if your projectHow to determine if your project 
encroaches on Floodway?
Flood Insurance Rate Map (FIRM/DFIRM)p ( )

GIS files for DFIRMs 

Flood Insurance Study (FIS) – Floodway Data 
T blTables

Effective Hydraulic Model at Cross Sections

Use Effective FIS/FIRMs –
Available at FEMA Map Service Center 
http://msc.fema.gov/webapp/wcs/stores/servlet/FemaWelcomep g pp
View?storeId=10001&catalogId=10001&langId=-1



Example – DFIRM



Example – Floodway Data Table



No-Rise Analysis Process
Encroachment Review required supplement with the 

Floodplain Development Permit Application
Applicant must demonstrate that 44 CFR 60.3(d)(3) has been satisfied 
– i.e. complete a No-Rise Hydraulic Analysis OR provide explanation of 
why a hydraulic analysis is not necessary OR Submit CLOMR.

(Possible exceptions - minor projects, conveyance shadow)  

Encroachment Analysis Certification:  sealed/certified by MT PE

The analysis must be supported by technical data, and be based onThe analysis must be supported by technical data, and be based on 
the Effective hydraulic model utilized to develop the Effective FIRM 
floodway and BFEs.  

Must submit electronic model files with application (i e HEC-RAS etc )Must submit electronic model files with application (i.e. HEC-RAS, etc.)



No-Rise Analysis Process
Encroachment Review required supplement with the 

Floodplain Development Permit Application
Effective Model: The Hydraulic analysis for the Effective FIS

Duplicate Effective Model:  reproduction of the Effective model

Corrected Effective Model:  Corrects modeling errors in Effective 
(example: bridge not incorporated into Eff model)

Existing/Pre-Project Conditions Model: reflects any modifications since 
the Effective model i e the current existing conditionsthe Effective model – i.e. the current existing conditions. 

Proposed/Post-Project Conditions Model: reflects changes of 
proposed project.   



No-Rise Analysis Process
G & S fGuidelines & Specifications

FEMA Instructions for completing MT-2 Forms 
(LOMR/CLOMR application forms)(LOMR/CLOMR application forms)
http://www.fema.gov/plan/prevent/fhm/dl_mt-2.shtm

Summary of MT-2 Forms:
Form 1 – Overview & Concurrence Form (Community must Sign)

Form 2 – Riverine Hydrology & Hydraulics Form **(REVIEW THESEForm 2 Riverine Hydrology & Hydraulics Form (REVIEW THESE 
INSTRUCTIONS)**

Form 3 – Riverine Structures Form

Form 4 & 5 – Coastal Analysis/Structures Forms
Form  6 – Alluvial Fan Flooding Form



No-Rise Analysis Process
S C /Step 1 – Contact/Discuss Project with Floodplain 

Administrator, DNRC, and other permitting authorities.

Site visit may be beneficial
Determine if any new studies are in process that include the y p
project area.  
Any LOMCs for the project area? 
The State community or others may have copies of effectiveThe State, community, or others may have copies of effective 
hydraulic model for project site.  



No-Rise Analysis Process
S ffStep 2 – Acquire Effective Hydraulic Model

This takes time so plan accordingly!This takes time – so plan accordingly!  

Request & obtain from FEMA Engineering Library:Request & obtain from FEMA Engineering Library:  
Involves Fees ($150 +)
Takes 2-6 weeks to receive data
Receive microfiche copies of input/output hydraulic model 
files or the model files (if available).  

http://www fema gov/plan/prevent/fhm/st order shtmhttp://www.fema.gov/plan/prevent/fhm/st_order.shtm



No-Rise Hydraulic Analysis Process
S ffStep 3 – Develop Duplicate Effective Model

This is a reproduction of the Effective model for the specificThis is a reproduction of the Effective model for the specific 
project area.  

Various scenarios based on date of the Effective modelVarious scenarios based on date of the Effective model 
and the hydraulic software used (i.e. HEC-2, WSP-2, etc.)

Duplicate the effective model results in the hydraulic modelDuplicate the effective model results in the hydraulic model 
that you have selected (HEC-RAS most common)…

Must be FEAM approved model: 
http://www.fema.gov/plan/prevent/fhm/en_hydra.shtm



No Rise Hydraulic Analysis ProcessNo-Rise Hydraulic Analysis Process
Step 3 – Develop Duplicate Effective Model

Example – New Bridge 
crossing Swan River

Between cross 
sections K and L

Stream
FlowFlow





Example – New Bridge 
crossing Swan Rivercrossing Swan River

Between cross 
sections K and Lsections K and L



No-Rise Hydraulic Analysis Process
S ffStep 3 – Develop Duplicate Effective Model

Example – Using HEC-RAS hydraulic model

Define Project Area

Go downstream from Project to first FIRM cross section and 
begin the model here (i.e. Cross Section K for example) 

Upstream – recommend including 2-3 cross sections above 
project area (choose Cross Section N for example)project area (choose Cross Section N for example)  

Duplicate Effective Model – has 4 cross sections (K, L, 
M N) and any others not shown on FIRM maps but inM, N) and any others not shown on FIRM maps but in 
eff model.  



No Rise Hydraulic Analysis ProcessNo-Rise Hydraulic Analysis Process
Step 3 – Develop Duplicate Effective Model

Example – New Bridge 
crossing Swan River
Between cross

Project 
LimitsBetween cross 

sections K and L

ModelModel 
Limits –
Revision 
Area



No-Rise Hydraulic Analysis Process
S ffStep 3 – Develop Duplicate Effective Model

Boundary Conditions – use Known Water Surface at 
downstream cross section (BFE @ K = 3056 3) notdownstream cross section (BFE @ K = 3056.3), not 
Normal Depth.  

Essentially creating a truncated version of the EffectiveEssentially creating a truncated version of the Effective 
hydraulic model for the project reach - using all the same 
data (geometry, friction values, channel & overbank reach 
l th ) f th Eff ti d l t d li t th ltlengths) from the Effective model to duplicate the results.  

Since Floodway – also have encroached/unencroached 
conditions with matching stations accordinglyconditions with matching stations accordingly.  



No-Rise Hydraulic Analysis Process
S ffStep 3 – Develop Duplicate Effective Model

Using same model program, i.e., HEC-2 to HEC-2:  must 
duplicate FIS profiles and elevations in floodway data tableduplicate FIS profiles and elevations in floodway data table 
to within 0.1 foot.  

Effective model not available: then new model mustEffective model not available:  then new model must 
reproduce FIS profiles to within 0.5 foot.  

Using alternate model, i.e., HEC-2 to HEC-RAS: mustUsing alternate model, i.e., HEC 2 to HEC RAS:  must 
reproduce FIS profiles to within 0.5 foot.  



No-Rise Hydraulic Analysis Process
S C ffStep 4 – Develop Corrected Effective Model

This is the Duplicate Effective model with the following 
modifications:modifications:

Corrections to any errors (technical error or construction in 
the floodplain that occurred prior to date of Eff. model).  p p )

Addition of cross sections (i.e. new cross section locations for 
new bridge) reflecting conditions at time of Eff. model.  
(Usually don’t have this type of historical data)

Must NOT reflect any man-made physical changes 
since the date of the effective model



No-Rise Hydraulic Analysis Process
S ( ) CStep 5 – Develop Pre-Project (Existing) Conditions 

Model
Update with new/supplemental cross sections added toUpdate with new/supplemental cross sections added to 
model to reflect current existing topographic conditions.  

Modifications apply to new cross sections as well as thoseModifications apply to new cross sections as well as those 
in the original Effective model

However – FIRM cross sections upstream (N) andHowever FIRM cross sections upstream (N) and 
downstream (K) of the revised reach (at effective tie-in) 
should be identical to those in the Effective model.  





No-Rise Hydraulic Analysis Process
S ( ) CStep 6 – Develop Post-Project (Revised) Conditions 

Model

Modify Existing Conditions Model to reflect the 
revised/proposed conditions – i.e. addition of the Bridge in 
this example.

This model incorporates any physical changes to the 
floodplain since the Effective model was produced.     



No-Rise Hydraulic Analysis Process
Requirements

The area of revision is defined by an effective tie in at theThe area of revision is defined by an effective tie-in at the 
upstream and downstream limits.  

Detailed Study Effective tie in obtained when revisedDetailed Study – Effective tie-in obtained when revised 
base flood and floodway elevations are within 0.5 ft of the 
effective elevations, 

and the revised floodway encroachment stations match the 
effective floodway stations at both the upstream and 
d li idownstream limits.  





No-Rise Hydraulic Analysis Process
Requirements

If the revised model does not tie in to the Effective study atIf the revised model does not tie-in to the Effective study at 
the project limits, the model must be extended upstream 
and downstream until it ties-in to the Effective study.  



No-Rise Hydraulic Analysis Process
CNo-Rise Condition

Comparison between pre-project (existing) conditions and post-project 
(proposed) conditions models.  

Some projects may still require a LOMR even thought they satisfied the 
No-Rise condition: Floodway widths revised per 44 CFR 65.7.No Rise condition:  Floodway widths revised per 44 CFR 65.7.  



N Ri H d li A l i PNo-Rise Hydraulic Analysis Process
No-Rise Condition

Applicant/Engineer should include a comparison table summarizing allApplicant/Engineer should include a comparison table summarizing all 
the models and water surface elevations (BFEs) at each cross section 
within the model.  This table must substantiate  0.00 increases at every 
cross section, otherwise a CLOMR will be required for the project.cross section, otherwise a CLOMR will be required for the project.  

Based on the table results, is a CLOMR required ?  



LOMR/CLOMR Requirements

Key points:
How do you know if your project is going to require a 
LOMR or CLOMR without a hydraulic analysis?LOMR or CLOMR without a hydraulic analysis? 

Is professional judgment adequate? 

To avoid these requirements must design projectTo avoid these requirements, must design project 
accordingly – may be an iterative process… 

Project Scoping is extremely important –j p g y p
Scheduling – Hydraulic model acquisition; Floodplain 

permitting; CLOMR Review; etc.  

Project Costs – LOMR/CLOMR fees; surveying; design 
iterations; permit & FEMA form preparation; etc.  



Thank You
Steve Story, PE, CFM
State Floodplain Engineer
sestory@mt.gov
406 444 6664406.444.6664

Image Courtesy Watershed Sciences, Inc. 


