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FLOOD PLAIN MANAGEMENT SERVICES PROGRAM

Authority and Scope: Section 206 of the Flood Control Act of 1960, as amended,
provides authority for the Corps of Engineers to provide a full range of flood risk
information, technical services and planning guidance to support and promote
effective flood risk and floodplain management.

Average Budgets: May range from $20,000 - $150,000. Subject to availability of
funds from Congressional appropriations.

The Flood Plain Management Services (FPMS) program is to advise,
recommend, educate, inform and provide technical support to others, both
external and internal, so that informed decisions with respect to floodplain
management can be made.

Under FPMS, the Corps of Engineers can provide:
* Technical services

* Planning assistance and guides and pamphlets for floodplain management

The FPMS program services are provided
free to communities and to tribal

governments.




MANY PARTNERS, ONE TEAM
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IMPACTS WE SEE

Manhattan, Sept 2018




CHALLENGE - WATERSHED THINKING
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CHALLENGE - WATERSHED THINKING :
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CHALLENGE - EROSION OFF FIELDS 9
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NRCS AND USACE NATIONAL PARTNERSHIP

NRCS/USACE Partnership Agreement signed July 7, 2005 and recently
renewed memorandum of understanding.

Promote working relationship to improve the management of water and related
natural resources under the missions and authorities of NRCS and USACE.

The agencies have pledged to work together in the following areas:
1) watershed planning;
2) wetlands creation, restoration/enhancement
3) natural disaster recovery

Included activities related to Wetlands Conservation and Regulatory Compliance
(The "Swampbuster" Provision of the Farm Bill and Section 404 of the Clean
Water Act).

ONRCS

Natural

Resources US Army Corps
Conservation of Engineers.
Service



WATERSHED PLANNING

« USACE may lead or follow

« USACE Flood Plain Management Services and the e S
Planning Assistance to States programs can support = ... o ap
« Emphasis on systems approach RS

* Focus shifts away from limiting project focus ; &
political boundaries o m@ww 5 P o 7

m:hdfpeudmgﬂlmd authority

b. TJ_\ pm port of this ﬂud."mc p dEath pocedule f hfprep aration and

« Cumulative effects are emphasized

« Common problems shared in basins

2 Angl bﬂrv Tl:u. Regulation pp].l 0 all USACE Headquarters (HQUSACE) elements,
s, distri 11:0:10:1&5 centers of expertise, and fie] lclopern.nn

» Solutions are more interdependent, long-term, and e — w‘"“”mm
holistic solutions rather than piecemeal approaches = =7
w0, L oot
» Blueprint for continued involvement in the 2 e /’wﬂj
watershed, regardless of the entities
« Leveraged resources and shared actions over time

» Integrated Water Resources Management




HOW DOES THE RAINFALL RUNOFF IN WATERSHEDS 14
~REACT TO GOOD LAND PRACTICES?
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rinciples that sustain soil health: o= -] Regenerative Agriculture:
» Least amount of mechanical disturbance ;’ 1 1. Nottill

* Diversity - ‘:“"’ﬂ 2. Cover Crops B,
« Armor on-the soil, living root at all times  [Z2"* 3. Perennials & trees

& Animal integration o

. Compost / mob grazing




CO-BENEFITS OF HEALTHY WATERSHED PRACTICES 15
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BENEFITS TO FARMER Kansas Healthy 16

Watersheds
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SYSTEMS APPROACH IMPROVES OUR EFFORTS 17

HOW WATERSHEDS WORK “CATCHMENTS” Stop shedding!
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Water table
\' Groundwater
flow
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LANE’S RELATIONSHIP ABOUT STABLE STREAMS

Q, D5y and Q S are proportional

Sediment Size Stream Slope
o g (IR
coarse fine flat steep
Sediments Water flow
\______

Q, = Flow to move
D5, = Sediment size
Q = Stream’s flow

S = slope




LANE’S RELATIONSHIP ABOUT STABLE STREAMS

Removed
meanders,
shortened
stream: Results
in a steepened
slope

Res DOINSE. Degradation

Q, = Flow to move
D;s, = Sediment size
Q = Stream’s flow

S = slope



LANE’S RELATIONSHIP ABOUT STABLE STREAMS
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LANE’S RELATIONSHIP ABOUT STABLE STREAMS

Q. = Flow to move
D5, = Sediment size
Q = Stream’s flow

S = slope

d||||Iﬁlll||
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DORIS €. Aggradation

At downstream
end of the
watershed slopes
get flatter
approaching
larger rivers



LANE’S RELATIONSHIP ABOUT STABLE STREAMS
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LANE’S RELATIONSHIP ABOUT STABLE STREAMS

Land Use
Policies

Watershed
changes land use
to a more
impervious type
(roof tops,
parking lots, tile-
drained
agriculture)

Res DOINSE. Degradation

Q, = Flow to move
D;s, = Sediment size
Q = Stream’s flow

S = slope



LANE’S RELATIONSHIP ABOUT STABLE STREAMS
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KANSAS HEALTHY WATERSHEDS

A project done using the USACE Flood Plain Management
Services Program

25
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» Partnerships are necessary to address increased
flooding, yet few agencies offer the means for staff
flexibility for those roles

« Many are unaware of the full menu of flood risk
management measures

 Few understand how to implement a watershed approach

« Many are unaware of the benefits of regenerative
agriculture

« Better describe alternatives including the with and without
conditions
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ACTION — MAP THE AREAS ABLE TO Kansas Healthy

Watersheds

MPLEMENT THE PRACTICE

Regenerative Agriculture land use practices:

1. No till

2. Cover crops
3. Perennials & trees

4. Compost / mob grazing

These practices may be partially of fully adopted by farmers or range managers
on Grazing Land or Crop Land within a watershed.

The Area Affected is uncertain, depending on the level of adoption of the land
use practices.

The team assumes two levels of adoption: 50% or 100% of the land
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ACTION — NEW HEC-HMS MODEL Kansas Healthy
HYDROLOGIC ANALYSIS

Watersheds

0 SOLDIER CREEK NR CORNING, KS

g Ci a3
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HEC-HMS WORK, 3-NOV-21
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SOUND SCIENCE Kansas Healthy

Watersheds

May 2019 near Topeka, KS
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ACTION — MAP THE AREAS ABLE TO Kansas Healthy

Watersheds

MPLEMENT THE PRACTICE

Geospatial analysis
The team collected geographic data for land uses in each subbasin.
Grazing Land - including Pasture, Grassland, etc

Crop Land - varying between Corn, Soybeans, Wheat, etc




ACTION - THE SCENARIOS Kansas Healthy

Watersheds

For the first 3 scenarios, these values were used:
Organic Matter content of the soil is 5 or 10%.
Each subbasin has a value porosity.

Next, 3 scenarios more scenarios evaluate saturated
hydraulic conductivity increases of 50 and 100%.

Finally, 2 scenarios acknowledge how both Organic Matter
and hydraulic conductivity for a 5% OM and a Ksat
iIncrease of 50%.




Kansas Healthy
Watersheds

SOIL IS LIKE A SPONGE

The analysis is centered on a sensitivity analysis of two
variables in the hydrologic model that can characterize the
soil that develops from regenerative agriculture.
— air pockets in soil, which can be affected by
Organic Matter (OM%)
o
pathways for water ey
ANES =2
.;“;::.:I .:"".,, ) 'j""l' _.'E:}_».

flow using the air pockets (Ksat), which are air pockets

created by plants and animals in soil
The values vary based on how much organic matter, the ;
plants and animals in the soil, and the type of soils. Sl

The team established various scenarios. Scenarios were set
i

up to represent the possible uncertainty in OM% and
variation to the increase in Ksat based on land use that is

under regenerative agriculture.
The changes to these soil characteristics tested how much
affect is possible to the runoff and downstream flood peaks.

Organic carbon and aggregate stability are behind that

porosity.



ACTION - THE SCENARIOS Kansas Healthy

Watersheds

For the first 3 scenarios, these values were used:
Organic Matter content of the soil is 5 or 10%.
Each subbasin has a value porosity.

Next, 3 scenarios more scenarios evaluate saturated
hydraulic conductivity increases of 50 and 100%.

Finally, 2 scenarios acknowledge how both Organic Matter
and hydraulic conductivity for a 5% OM and a Ksat
iIncrease of 50%.




ACTION — THE ALTERNATIVES Kansas Healthy

Watersheds

Scenarios, such as Scenario #8, capture varying degrees of implementation of
the land use practices.

Research from previous studies provides supporting evidence on the effect of
various levels of adoption of regenerative agriculture on both the Organic
Matter content and the possible increases to the Saturated Hydraulic
Conductivity.

Scenario Subbasin Grazing Land Crop Land Porosity| Ksat
1) 1)

% Adoption (OO/I‘:/)I | rﬁ’aetaﬁe % Adoption (OO/I{\)/)I | r;Kj’aetaﬁe
1 o0 3 50 o0 3 50 0.498 (0.029
2 50 5 50 50 5 50 0.498 (0.028
3 50 5 50 50 5 50 0.487 |0.061
08 5%OM 50%incr 4 50 5) 50 o0 5) 50 0.480 (0.060
Ks 50% Area S) 90 ) 50 20 5 50 0.486 (0.020
6 50 5) 50 o0 5) 50 0.488 |0.051
7 50 5 50 50 5 50 0.491 |0.051
8 50 3 50 o0 3 50 0.490 |0.051
9 50 5 50 50 5 50 0.499 (0.045




U ad=D U 4
Delia Outlet (near Topeka)

Results % Reduction Results % Reduction

Peak Flow | Volume |Peak Flow| Volume |Peak Flow| Volume |Peak Flow| Volume
Scenarios (cfs) (in) (cfs) (in) (cfs) (in) (cfs) (in)

Baseline 01 11,790 4.44 - - 23,579 3.85 - -
02 11,671 4.39 1.01% 1.13% 23,337 3.8 1.03% 1.30%
OM% 03 11,559 4.35 1.96% 2.03% 23,108 3.75 2.00% 2.60%
04 11,265 4.24 4.45% 4.50% 22,520 3.63 4.49% 5.71%
05 11,427 4.31 3.08% 2.93% 22,824 3.71 3.20% 3.64%
Ksat 06 11,070 418 6.11% 5.86% 22,087 3.57 6.33% 71.27%
07 10,356 3.93 12.16% | 11.49% 20,702 3.31 12.20% | 14.03%
Both 08 11,303 4.27 4.13% 3.83% 22,572 3.66 4.27% i 4.94%
09 10,813 4.09 8.29% 7.88% 21,582 3.46 8.47% 10.13%




FUTURE CONDITION: RAINFALL INTENSITY INCREASE = =«

Climate change sensitivity analysis, NOAA Atlas-14 rainfall intensity factors for
uture flow projections. Existing conditions 1% AEP=47,568 cubic feet / second

EC-HMS Results for the 1% annual exceedance probability.

205 min) |
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2085 min) |
2085max) | | 67,123

—m
| o3 | 54121 | 9%
| 04@®) | 52761 | @ 44%
| 05(9) | 53716 | = 27%
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RESULT — TECHNICAL REPORT

KANSAS HEALTHY WATERSHED Study
Hydrologic Modeling  Sensitivity to
Parameters

Soldier Creek Watershed

September 2021

Soil

Kansas Healthy
Watersheds
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CHALLENGE - WHAT’S NEXT

* Add climate change analysis for rainfall intensity
projections

« Silver Jackets proposal
« Soills versus Structures: Tradeoff Analysis
» Watershed planning

« USACE Engineering Research and Design Center
request for soil analysis on long-term effects of soil health
practices on variables used in hydrologic models

« FEMA Direct Technical Assistance for a BRIC grant in the
Big Blue Watershed (spans KS and NE)



CONCLUSION
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WATERSHEDS OFFER A SYSTEM APPROACH
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'CLIMATE CHANGE — CO-BENEFIT OF LAND USE
PRACTICES (NO TILL FARMING, COVER CROPS, ETC)

Earth’s atmosphere stores 880 gigatons of carbon

= Plants and R

S:')) respiration
CARBON DEPOSITION

Top 1 meter of Earth’s soil stores 2,500 gigatons of carbon




BETTER TOGETHER
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RES' Ll ENCY STE PS Help communities thrive

To achieve
the highest
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Qutreach resilience
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Flood Proofing
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RES' Ll ENCY STE PS Help communities thrive

Local

Local
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better
together.
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you
achieve
the most
resilient
state.
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and Individual
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FOR MORE INFORMATION

Kansas Dept of Health and Environment
— https://www.kdhe.ks.gov/

Kansas Natural Resources Conservation Service
— https://www.nrcs.usda.gov/wps/portal/nrcs/site/ks/home/
Kansas Watershed Restoration and Protection Strategy (WRAPS)
— https://kswraps.org/links/
USACE, Kansas Recent Projects
— https://silverjackets.nfrmp.us/State- Teams/Kansas/Kansas-Recent-Projects
USACE, Kansas River Basin Study (Section 729 authority)
— http://tba
USACE, Hydrologic Engineering Center, HEC-HMS software
— https://www.hec.usace.army.mil/software/hec-hms/

A EE = EE (L. . 2y 1 _Fr 1

QUi VER INNKETS

i E W B VYA hEAEs B
Many partners, one team


https://www.kdhe.ks.gov/
https://www.nrcs.usda.gov/wps/portal/nrcs/site/ks/home/
https://kswraps.org/links/
https://silverjackets.nfrmp.us/State-Teams/Kansas/Kansas-Recent-Projects
http:///
https://www.hec.usace.army.mil/software/hec-hms/
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