
Teton County 
City of Choteau 

Hydrology Meeting

April 30, 2024, 1:00 – 3:00 PM

Agenda
• 1:00 – 1:10 Welcome & Introductions

• 1:10 – 1:30 Meeting Overview & Goals

• 1:30 – 2:40 Flow Calculations

o FEMA Hydrology Process
o Observed Peak Flow Method
o Rainfall-Runoff Method

• 2:40 – 3:00 Next Steps



INTRODUCTIONS 1:00 – 1:10

FLOODPLAIN MAPPING PROGRAM    

• DNRC and Partners
• City of Choteau
• Teton County

• Additional Attendees



OVERVIEW AND GOALS 1:10 – 1:30

FLOODPLAIN MAPPING PROGRAM    

1. Make sure community’s concerns about the flow 
calculations are clear

2. Explain the flow calculations (hydrology) for the new 
floodplain maps
• The delineation of the maps (hydraulics) won’t be the focus of 

today’s meeting
• Any concerns not addressed today can be followed-up later

3. Discuss Next Steps



OVERVIEW AND GOALS 1:10 – 1:30

FLOODPLAIN MAPPING PROGRAM    

Community Concerns
Main concern is that the flows are too high

• How can the Teton river, normally seeing its highest flow of 
the year as less than 1,000 cubic feet per second (cfs), be 
expected to have 23,000 cfs in a flood?

• What kind of assumptions were made in the 23,000 cfs 
calculation?
oType of storm event
oLoss to groundwater



OVERVIEW AND GOALS 1:10 – 1:30

FLOODPLAIN MAPPING PROGRAM    

Community Concerns

Other Concerns?

Presentation will break often for Q&A



OVERVIEW AND GOALS 1:10 – 1:30

FLOODPLAIN MAPPING PROGRAM    

Background
• Role of flood risk mapping

• Based on the 1% chance flood

• DNRC program background

Image from "1964 Flood" (Great Falls Tribune) 
showing flooding in downtown Choteau

Choteau, June 11, 1964 – Great Falls Tribune File Photo



OVERVIEW AND GOALS 1:10 – 1:30

FLOODPLAIN MAPPING PROGRAM    

Background
• 2020  Request and support for new mapping 
• 2020-2023 Data Collection, Model development
• 2023  Draft data available

• Increase in 1% floodplain prompted community concerns
• 10/25/23 Virtual Meeting – “Flood Risk Review”

• Required meeting for floodplain mapping updates
• Community concerns with floodplain increase
• DNRC initiated additional review of studies to ensure accuracy, 

address concerns
• 2/21/23 Virtual Meeting – Results of additional review

• Review determined no change to flow calculations.  
• Several specific concerns about the flow calculation were 

raised, prompted today’s meeting to discuss
• 4/29/23 – Today’s In-Person Meeting on Hydrology
• 5/29/23 – Open house for property owners

• Discussions specific to individual properties



OVERVIEW AND GOALS 1:10 – 1:30

FLOODPLAIN MAPPING PROGRAM    

Question & Answer 
Break



Flow Calculations
1:30 – 2:40

FEMA Hydrology Process 1:30 – 1:50

Observed Peak Flow Method 1:50 – 2:20 

Rainfall-Runoff Method 2:20 – 2:40



FEMA HYDROLOGY PROCESS 1:30 – 1:40

FLOODPLAIN MAPPING PROGRAM    

“For gaged streams, if sufficient stream gaging station data reflecting existing conditions is 
available, and the data is applicable to developing peak flow discharges along the study 

reach, this data should be used to estimate the flood discharge-frequency relations. Gaging 
station data are applicable to all study types if the record length is 10 years or longer.”

FEMA’s Guidelines and Specifications for Flood Hazard Mapping Partners – Appendix C: Guidance for Riverine Flooding 
Analyses and Mapping (2003), Section C.1.2.1 – Preliminary Hydrologic Analysis – Choice of Methodology

“The Mapping Partner performing the hydrologic analysis shall apply frequency 
analysis of flow data at gaging stations, using procedures provided in Bulletin 

17B (Interagency Committee on Water Data, 1982) wherever possible.”

“For ungaged streams, regression equations are recommended for estimating 
existing-conditions flood discharges if a flood hydrograph is not required and 

the regression equations are applicable to the streams.”

Guidance for Flood Risk Analysis and Mapping – General Hydrologic Considerations (2016), Section 4.1- Stream Gage Analysis

FEMA’s Guidelines and Specifications for Flood Hazard Mapping Partners – Appendix C: Guidance for Riverine Flooding 
Analyses and Mapping (2003), Section C.1.2.1 – Preliminary Hydrologic Analysis – Choice of Methodology



OBSERVED PEAK FLOW METHODS 1:40 – 2:20

FLOODPLAIN MAPPING PROGRAM    

• Step one is to 
calculate the 1% 
chance flow in the 
river

• Where does this red 
line come from?

• Past floods are 
important, but only 
one source of 
information



OBSERVED PEAK FLOW METHODS 1:40 – 2:20

FLOODPLAIN MAPPING PROGRAM    

• Stream Flow Gaging 
Station

• Measures flow passing 
by a point

• Continuous monitor, 
we only use the highest 
flow each year 



OBSERVED PEAK FLOW METHODS 1:40 – 2:20

FLOODPLAIN MAPPING PROGRAM    

• Example – the 
distribution of 
people’s height

• What are the 
chances a crowd 
includes 
someone over 
6’6”?

• You need to start 
by collecting 
some data on the 
distribution of 
heights



OBSERVED PEAK FLOW METHODS 1:40 – 2:20

FLOODPLAIN MAPPING PROGRAM    

• Even if you haven’t 
measured someone 
over 6’6” in your 
sample, you can use a 
mathematical function 
that is a close match to 
the data you have.

• Depends on age, 
location, why the 
crowd is there.



OBSERVED PEAK FLOW METHODS 1:40 – 2:20

FLOODPLAIN MAPPING PROGRAM    

• The normal distribution is a 
complicated equation, but 
it only has two dials – the 
center and the width

• Depending on the crowd of 
people, you adjust those 
and can answer statistical 
questions, like what is the 
probability of someone 
over 6’6” showing up.



OBSERVED PEAK FLOW METHODS 1:40 – 2:20

FLOODPLAIN MAPPING PROGRAM    

• The normal distribution is 
just one type of these 
statistical tools, it isn’t a 
good fit for flooding

• The “Log-Pearson Type 3” 
distribution is adjusted to 
match observations, like 
with the height example.

• More data is better, but 10 
years is the minimum

• You don’t need to have 
seen a 1% flood to 
estimate it.

𝑓𝑓 𝑥𝑥 =
1

𝑎𝑎 Γ(𝑏𝑏)
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OBSERVED PEAK FLOW METHODS 1:40 – 2:20

FLOODPLAIN MAPPING PROGRAM    

• After fitting the distribution 
function to the data, we extract 
the discharge for the given 
probability

• Can only be used at the gage site, 
or a specific “distance”  
upstream/downstream

• Distance upstream and downstream 
depends on drainage area

• Each of the calculations are 
available for review

• Collaborative effort between 
USGS, DNRC, and project 
contractors



OBSERVED PEAK FLOW METHODS 1:40 – 2:20

FLOODPLAIN MAPPING PROGRAM    

• Without data for a 
specific river, you 
can only make an 
educated guess 
based on similar 
rivers, which is 
much less accurate

• The 1% chance 
flow is the basis for 
the floodplain map



OBSERVED PEAK FLOW METHODS 1:40 – 2:20

FLOODPLAIN MAPPING PROGRAM    

Flow Calculation between gages
• Once the 1% flow has been determined at two gages, the flow 

calculations in-between are adjusted as the drainage area 
increases



OBSERVED PEAK FLOW METHODS 1:40 – 2:20

FLOODPLAIN MAPPING PROGRAM    

Flow Calculation between gages 
https://baker.maps.arcgis.com/apps/instant/interactivelegend/index.html?appid=3a3f2974b7bc
4545bde761f5d50db414 – link to view flow nodes for entire project

https://baker.maps.arcgis.com/apps/instant/interactivelegend/index.html?appid=3a3f2974b7bc4545bde761f5d50db414
https://baker.maps.arcgis.com/apps/instant/interactivelegend/index.html?appid=3a3f2974b7bc4545bde761f5d50db414


OBSERVED PEAK FLOW METHODS 1:40 – 2:20

FLOODPLAIN MAPPING PROGRAM    

Question & Answer 
Break



RAINFALL-RUNOFF METHODS 2:20 – 2:40

FLOODPLAIN MAPPING PROGRAM    

• This is the method being 
assumed given the community’s 
concerns

• While this is an intuitive way to 
understand flow calculations, it 
comes with many challenges



RAINFALL-RUNOFF METHODS 2:20 – 2:40

FLOODPLAIN MAPPING PROGRAM    

• Pros
• Intuitive
• Spatial details
• Good for understanding low flow, 

groundwater

• Cons
• Have to start with determining the 

storm
• Have to calibrate
• A lot of the details in these 

computer models aren’t important 
during a flood event



RAINFALL-RUNOFF METHODS 2:20 – 2:40

FLOODPLAIN MAPPING PROGRAM    

Question & Answer 
Break



Next Steps
2:40 – 3:00



NEXT STEPS 2:40 – 3:00

FLOODPLAIN MAPPING PROGRAM    

• FEMA’s appeal period, estimated 
spring 2025

• 5/29/23 – Open house for property 
owners

• Discussions specific to individual 
properties

• Hydraulics – shape of floodplain
• Survey review complete, no errors but 

will prepare material for public review
• Floodway modifications pending, 

potential for reduced floodway along 
Spring Creek

*Photos From:
Mineral County Open 

Houses
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