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OHWM
REGULATION

“The term ordinary high water mark
means that Iline on the shore
established by the fluctuations of
water and indicated by physical
characteristics such as clear, natural
line impressed on the bank, shelving,
changes in the character of soll,
destruction of terrestrial vegetation,
the presence of litter and debris, or
other appropriate means that
consider the characteristics of the
surrounding areas.”

33 CFR 328.3(¢)
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GUIDANCE

Natural line impressed on the bank

Shelving

Changes in the character of soil

Destruction of terrestrial vegetation

Presence of litter and debris

Wracking

Vegetation matted down, bent, or absent

Sediment sorting

Leaf litter disturbed or washed away

Scour

Deposition

Multiple observed flow events

Water staining

Change in plant community

*Physical characteristics listed in
USACE RGL 05-05

Cold Regions Research

ERDC/CRREL TR-22-26
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What Is the Ordinary High Water Mark?

TECHNICAL MANUAL
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Publication of the Interim Draft National OHWM Manual on November 29, 2022

Cold Regions Research

ERDC/CRREL TR-22-26
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National Ordinary High Water Mark
Field Delineation Manual for Rivers and

Streams
intarim Version

Gabrielle C L David, Ken M Fritz, Tracie-Lynn Nadeaua, Brian Novembes 2022
J Tappeng, daran O, Allen, Palrick H Trier, Stewven |

Kichefexi, L. Allan James, Elen Wahl, anz Daniel Hami
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Joint public notice from USACE and EPA requests feedback
from USACE districts, other practitioners, and public through
December 1, 2023.

Link to public notice:
https://www.usace.army.mil/Media/Announcements/Article/3233308/1 -
december-2022-release-of-the-interim-draft-of-the-national-ordinary-high-wate/

Link to Interim Draft National OHWM Manual:
https://hdl.handle.net/11681/46102

US Army Corps of Engineers e Engineer Research and Development Center
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Why do we need a national OHWM field delineation manual?

One definition that is being applied to many different systems.

US Army Corps of Engineers e Engineer Research and Development Center
UNCLASSIFIED
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Why do we need a national OHWM field dellneatlon manual?

We need:

1) a standardized language for communication
among scientists, regulators, and the public

2) to focus on identifying characteristics of high
flow rather than low flow

LLow. Flow

3) consistent OHWM identification despite
differences in land use, season, or impacts -

from natural disturbances.

) N A
v 5 :

Assabett River, Massachusetts

US Army Corps of Engineers e Engineer Research and Development Center
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Goals of the OHWM National Manual

1) Provide consistent, science-based definitions of OHWM
indicators

2) Outline a clear decision-making process using the
Weight-of-Evidence approach

3) Provide a form for rapid and consistent field data
collection

4) Describe landscape-scale considerations for OHWM

Interpretation
3
I 1 Y = Shelvin
5) Provide examples of case studies for difficult OHWM = ‘c’:,'::“.';‘:“‘::?‘
delineations
o Break in slopa along channe! banks {1] ";“ Graminoid 1 (terrastrial} Q Boulders
1 Vegetation transition paint (2] Graminoid 2 (terrestrial) (777) ~ Cobbles
&' Sediment transitian (3) ﬁ\ Graminoid 3 (hydrophytic) &  Gravel
Water level during day of FF Forbs & Sand
o #Woody shrubs © Cu

US Army Corps of Engineers e Engineer Research and Development Center
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Case Study locations included in the OHWM National Manual
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Goal 1|Science of OHWM: What are high flows?

River right

Extreme flows
(extreme flood flows)

S
— - Mowed field
Ry ( >
@ :G-J and
A=) —
S = Clay
3 ) || High flows
2l (small flood flows
c
D | |2
= =
K S I3 Al
E ross section:location ™
® 2| Moderate flows
=
o/ K
E Mean annual flow (boundary ;'—‘{ _ / Grasses
between moderate and low [ Deciduous trees
© flows) fj < Moss
W/ Woody shrubs ® Gravel
Low and base flows ¥  Forbs Sand

Y¢ Same location on photo and cross section

US Army Corps of Engineers e Engineer Research and Development Center
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Goal 1|Science of OHWM: What are high flows?

River right

Extreme flows
(extreme flood flows)

5
t ‘§ Mowed field
@ ( ’q—J and
= —
© c Clay
3 ) || High flows
S (small flood flows
c
) o Flow direction
[ ] s (al
S =
K = I3 K
E ross section:location
® 2| Moderate flows
=
[ | e K
1S Mean annual flow (boundary ;'—‘{ / Grasses
% between moderate and low [ T,.J Deciduous trees o Moss
flows)
W/ Woody shrubs ® Gravel
Low and base flows ¥  Forbs Sand

Y¢ Same location on photo and cross section
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Goal 1|Science of OHWM: What are the scientific counterparts?

Floodplain

Significant Terrace

Woody (Former Floodplain)
Vegetation

—

Active Channel

Bankfull Elevation

Bankfull
Depth

What is the floodplain? " \?L
A relatively flat sedimentary " -

surface adjacent to the active Sporadio Vegetation _"""”ﬂ" /

channel that is built by river _ Thaiwed

processes and inundated W

frequently. P —
Bankfull Width

Point Bar
i

I .
= Shelf 5, —e

US Army Corps of Engineers e Engineer Research and Development Center
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Goal 1|Science of OHWM: What are the scientific counterparts?

What is the floodplain?
A relatively flat sedimentary
surface adjacent to the active
channel that is built by river
processes and inundated
frequently.

Floodplain

Significant
Woody
Vegetation

3

, .-.\

Active Channel

Bankfull Elevation
Point Bar
i

i

Terrace
(Former Floodplain)

—

Bankfull
Depth

WW\ -

Sporadic Vegetation

“a\\ueg
Hyporheic Zone 1

—>
< Bankfull Width

What is the active channel?

any portion of a valley bottom within channels
defined by erosional and depositional features
created by ongoing river processes with the
exception of overbank sedimentation and as
opposed to upland processes such as sheet flow
or debris flow

US Army Corps of Engineers e
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Goal 1|Science of OHWM: What are the scientific counterparts?

Floodplain

Significant
Woody
Vegetation

] m

What is the floodplain?
A relatively flat sedimentary
surface adjacent to the active
channel that is built by river
processes and inundated
frequently.

Bench/Shelf

What is bankfull?

Active Channel

<€

Bankfull Elevation

\ Point Bar
Wl i

i

Terrace
(Former Floodplain)

-
— =

Bankfull
Depth

w?}’ﬁ#x -

Sporadic Vegetation

“a\\ueg
Hyporheic Zone )

—>
< Bankfull Width

The boundary between the active channel and floodplain
commonly exists as a clear, natural line impressed on the
bank of a river (Wolman and Leopold 1957).

What is the active channel?

any portion of a valley bottom within channels
defined by erosional and depositional features
created by ongoing river processes with the
exception of overbank sedimentation and as
opposed to upland processes such as sheet flow
or debris flow

US Army Corps of Engineers e
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[a] clear, natural line impressed on the

The boundary between the active channel and floodplain commonly
bank, shelving i

exists as a clear, natural line impressed on the bank of a river £ 23
(Wolman and Leopold 1957). e

The boundary between the active channel and surrounding
floodplain creates hydraulic conditions what will cause a
transition between river sediment and soils on an adjacent
floodplain (Leopold and Skibitzke 1967).

“...changes in the character of soil”

-
28 7 Terrestrial vegetation is commonly destroyed by the hydraulic
“...destruction of terrestrial vegetation” & » * forces associated with frequent flows below bankfull discharge
{m.‘ * (Leopold and Skibitzke 1967)).

Litter and debris will likely be deposited and persist above
bankfull discharge (Leopold and Skibitzke 1967).
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Goal 1|Science of OHWM: What are the scientific counterparts?

Floodplain

Significant
Woody
Vegetation

Active Channel > 4

i

! F L e Af
(A0 OHWM  Bankiull EIevation ;

Terrace
(Former Floodplain)

—

Bankfull
Depth

“a\weg
Hyporheic Zone b

>
< Bankfull Width

Point Bar B
= I
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Sporadic Vegetation E /
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Goal 1|Science of OHWM: What are the scientific counterparts?

Oyl bankfull, and active channel in same

location

Anastomosing

O -1y and bankfull in same location; active channel

in different locations

m Deciduous trees

“  Woody shrubs /)1 Ry

¢ Grasses ' - - e

Forbs R e

/| Y & W :. W . %t
) v

Depositional
hedload indicators
Erosional
bedload indicators
= Organic litter

. LW

~ # Ponded water

xa|dwod pueam-weans
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Goal 1 ‘ Science of OHWM: identifying stream characteristics

OHWM Indicators — physical and vegetative indicators
consistent with recurring high flows:

= Geomorphic Indicators:

» Break in bank slope (i.e., “top of bank”) — limited to relatively stable
systems with active floodplain

» Upper limit of point bars/lateral bars

= Vegetation Indicators:
« Transition in vegetation type and/or density
» Exposed roots below intact soil layer

= Sediment Indicators:

+ Change in sediment texture and/or soil development
« Change in character of solil

= Ancillary Indicators: @ Broakin siope
on the bank (boftom)
: T @ Breakin slope o
« Woracking/presence of organic litter . on the bank top) ® Changes lm;:‘lf:sgzgﬁlstnbuhon
. i i Yy Change in vegetation type andfor density Cha in particle-sized distributi
Leaf litter disturbed or washed away epeloton sheent o fafs md it & hanges i particle-sizeddsbtor

@ Change in vegetation type andior density @) | aaf jiter disturbed o washed away
forks to woody shrubs and deciduous lrees

US Army Corps of Engineers e Engineer Research and Development Center
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Goal 1 \ Key points about science of OHWM

Linking regulatory concept of OHWM to science of streams provides common
language for communication about OHWM between practitioners and public.

v Bankfull stage and the active channel limits are scientific counterparts
to the regulatory concept of the OHWM

v River and stream morphologies are shaped by relatively infrequent
flows that typically occur on the order of several times per year to
several times per decade.

v The relationships between streamflow and stream characteristics are
highly variable in time and space.

OHWM delineations should utilize robust indicators of e 2
recurring high flows. g 2

g L
Headwater stream inrArizona \\_;

US Army Corps of Engineers e Engineer Research and Development Center
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Goal 2 | Weight-of-Evidence Procedure

= Assemble = gather evidence at the site

= What are the surrounding landscape characteristics
that may influence both observations and
interpretation of flow indicators?

= Weight

= Relevance - Is the indicator left by low, high, or
extreme flows?

= Strength — Is the indicator persistent at the same
elevation across multiple locations of the reach?

20m

Flow directlan

= Reliability — Will the indicator persist over time? i@ Geomorphic indicators
1 Vegetation indicators

2 Sediment indicators

US Army Corps of Engineers e Engineer Research and Development Center
UNCLASSIFIED
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Goal 2 | Weight-of-Evidence Procedure

[ Weigh Body of Evidence ]

= Weigh = arrive at a final decision

) = What combination of high flow indicators represent the OHWM? )
Schematic of Schematic

site on day of showing
field visit hypothetical

high flow that
connects
OHWM
indicatorsv

457

‘r Deciduous tree
wi

A

A

Woody shrubs Deciduous Tree
/' Forbs i Woody Shrubs
. Graminoids /' Herbaceous Vegetation
Mosses I e Graminoids
N Flome dirwstion ‘
\ )] & Mosses

US Army Corps of Engineers e Engineer Research and Development Center
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Goal 3| OHWM Delineation Data Sheet and Field Procedure

UNCLASSIFIED

1 ] ] e )

| Frint Farm | | Sava fa || E-mail | patrorm || Save A3 [ E-tal
L3, Army Corps of Enginears (USACE] Form Approved - CHWM Field ldentification Datashest Instructions and Field Procedure
INTERIM DRAFT RAPID ORDINARY HIGH WATER MARK {OHWM) FIELD AME Mo, 0T10-0025
he areea DENTIFICATION DATA SHEET & Expires: 01:31:2025 Stop 1 Bite overview from ramete and onling FesGUrCEs Somplets Btep 1 priar o sie visi,
& Braparant 2gEncy 18 Headquamars LaA- it anline Resaurees: ldentity what infarmation is available for the site. Sheek baxes an datasheet next 1 the resourees psed o
AGEMCY DISCLOSURE HOTICE

Step 1 Zibe overview from remote and online resources
Check boxes Tor anline resounces wsed 10 evaluate site:

gage data Loas geokgc mans
cimedic dala satellie imagery land u=e maps
aana phahos topographic maps Crhar:

The puklic reparting kurden far thi= zallection of infarmation, 07 13-0HWA, = astimated 1o average 30 MiNUES per respanzs, induding the time for
ravigwing instructiars, searching ewstng data sources. gatharng ard mairtairing the data neadad, and caompletng ard reviesing the collacton of
rifamiadiar. Sand commands regarding e burdan estrmate ar burden raduchon suggashons 2 the Daparmant of Dafansa, Washngtan Fasdguartars
Serdoes, @ wha me-ale sac nvae dd-god-infarmatizn-calacionefmall vl Rsspandents shauid B awars mat nabwithasarding any othar provisien of
v, no person shall ba subjsct 1o any panaty for failing 1o comiply with 2 callaction of infarmation if it doas not display 2 curranty walid SME cormral

numbar
Projec: D &: Siha Mama: Diata and Tima:
Lozahon (latfargi: Ireeashigatorys i

Oescribe land use and flow conditions from anline resaurces.
Wers there any recent sxireme sveate (fioads or drought)?

Data Sheet: St

https://www.erdc.usace.army.mil/ohwm/

epl

aszess Lhis sile,

&, gege dabs &. bapagraphic mege

b aerial phioloe T. gacloghc maps

c satellite imagary p. land usa maps

d. LiDw&R h. elimatic data precpitation and amparaturs)

Landscaps contaxt; Use tha online resources 10 put the ste In the context of the surrcunding lndscape.
&, Mote on the datasheet under Step 10

i. Ovarall land usa and changa if krawn

il. Recent exirame avants if known je.g., Teod. droughs, lancslides, detris Toss, wilkdtires)
b, Consder the folkewing i infomm weighling of evidence shasrmd durng lield wisit

i. What physical characieristcs are lizaly to be chservad in specific @nvronments?

ii. Was tiera a racant flocd or drought? Ars wau expacting tz zae recanily farmad or abscured indicatars?

il Horee will lared ues affecl specific sream characberstics? Bow netund i the ydnelegic regime? How stable las the landsoase boen

over the fael year, decads, cenluny?

Field Procedure: Step 1

US Army Corps of Engineers e

UNCLASSIFIED

Engineer Research and Development Center
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Goal 3| Summary: Field Procedure for the OHWM

When faced with multiple possibilities for OHWM, apply the WoE method to draw a logical
conclusion

Step 1: Site overview from remote and :
: Provides landscape context
B I online resources
r 2

: " ﬁ
"v Q 4
1. &
y/
N o

US Army Corps of Engineers e Engineer Research and Development Center
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Goal 3| Summary: Field Procedure for the OHWM

When faced with multiple possibilities for OHWM, apply the WoE method to draw a logical
conclusion

Step 1: Site overview from remote and :
: Provides landscape context
online resources

Step 2: Describe site conditions during : :
: Assembling evidence
field assessment

US Army Corps of Engineers e Engineer Research and Development Center
UNCLASSIFIED 22
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Goal 3| Summary: Field Procedure for the OHWM

When faced with multiple possibilities for OHWM, apply the WoE method to draw a logical
conclusion

Why?

Step 1: Site overview from remote and :
Provides landscape context

online resources

Step 2: Describe site conditions during ‘ Assembling evidence

field assessment

Step 3a: Check boxes next to indicators ‘

used to identify the OHWM. Assembling evidence

Step 3b: Weight each line of evidence and Eliminate lines of evidence that are not
weigh body of evidence. relevant

US Army Corps of Engineers e Engineer Research and Development Center
UNCLASSIFIED 23
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Goal 3| Summary: Field Procedure for the OHWM

When faced with multiple possibilities for OHWM, apply the WoE method to draw a logical
conclusion

Why?

Step 1: Site overview from remote and :
Provides landscape context

online resources

Step 2: Describe site conditions during ‘

: Assembling evidence
field assessment

Step 3a: Check boxes next to indicators ‘

used to identify the OHWM. Assembling evidence

Step 3b: Weight each line of evidence and Eliminate lines of evidence that are not
weigh body of evidence. relevant

Step 4: Determine if additional
information is needed.

Other resources such as remote/online
‘ tools can help support information
observed on the ground.

US Army Corps of Engineers e Engineer Research and Development Center
UNCLASSIFIED 24
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Goal 3| Summary: Field Procedure for the OHWM

When faced with multiple possibilities for OHWM, apply the WoE method to draw a logical
conclusion

Why?

Step 1: Site overview from remote and :
Provides landscape context

online resources

Step 2: Describe site conditions during ‘

: Assembling evidence
field assessment

Step 3a: Check boxes next to indicators ‘

used to identify the OHWM. Assembling evidence

Step 3b: Weight each line of evidence and Eliminate lines of evidence that are not
weigh body of evidence. relevant

Step 4: Determine if additional
information is needed.

Other resources such as remote/online
‘ tools can help support information
observed on the ground.

Step 5: Describe rationale for location Weigh the strength and reliability of the
of OHWM |:> relevant indicators to identify the location
of the OHWM.

US Army Corps of Engineers e Engineer Research and Development Center
UNCLASSIFIED 25
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Goal 3 ‘ Key points about field procedure for the OHWM

Low or Moderate Flow High Flow

v Assemble and list evidence

Braided Channel

v'Consider the following types of indicators:
Geomorphic, Vegetation, Sediment, Ancillary

v'Look for a “signature” of recurring fluvial action

Anastomosing Channel

v'Consider relevance, strength, and reliability of
each indicator (weight evidence and weigh
body of evidence)

v Remember stream channels are in a constant
state of flux

Meandering Channel

US Army Corps of Engineers e Engineer Research and Development Center
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Goal 4 |Landscape-scale considerations for interpreting OHWM indicators

Landscape
Characteristics

¥

Stream Form

Sediment, Water, Sbils, and Vegetation

Watershed \ g ! , eyl ‘
Characteristics ' ' § /
. High Flow
(e.g., ecoregions) {e.g., geomorphic provinces) Indicators
Watersheds 4t
e Unconfined
Sediment Regimes ;

X i 5.,-_-:
Flow Regimes

{e.g., major US watersheds)

US Army Corps of Engineers e Engineer Research and Development Center
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Goal 4 ‘ Key points about OHWM and surrounding landscape

v’ Satellite imagery, lidar, and other spatial data
can aid in recognizing significant controls on
channel form both before and after a site visit.

o Anthropogenic controls on channel form include dams,

culverts, bridges, and other significant land use
changes.

o Natural controls on channel form include underlying
geologic characteristics

Supporting material: Technical note recently released on “Remote
Sensing Tools to support OHWM?”, Haring, C. Gordon, K., Darby, T.,
2023, ERDC/TN WRAP-23-1, https://hdl.handle.net/11681/46448

US Army Corps of Engineers e Engineer Research and Development Center
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Goal 5| Case studies for difficult OHWM delineations

Posslbls secondsry channsls A

N - -
Raa v/l \ Southwest: San Antonio River
Tributary + {

Area to Include
in OHWM 6
investigation

Elevation
High : 276

US Army Corps of Engineers e Engineer Research and Development Center
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UNCLASSIFIED

Goal 5| Case studies for difficult OHWM delineations

Low or Moderate Flow High Flow

m DazdNE Tocs

« Wioody sheucs

Stream-wetland complex

N Baewdn
2N
&
a

Buwear e

Beaver meadow complex

BET
“ sedzad rebalye

' Evuar growve:
. arurpe

U Seed e

US Army Corps of Engineers e Engineer Research and Development Center
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Goal 5 \ Key points about case studies o) Louisiana
v Provide examples for how disturbance from either human- Old border shows
induced or natural causes can affect observation of OHWM e ggesvt'r‘;:‘z]"mf”
v Provide discussion of complex channel types including , Ll " Y .vvg.ém,a,,(,l_wg,r.a,,‘emm i

stream-wetland complexes and beaver-meadow complex | 1 ; ;;A:‘?l erN ¢

v" Human-induced disturbances include:

* Flow regulation ,
« Culverts Rl
* Mining

 Agriculture and livestock o Valley fil

* Urbanization

v" Natural disturbances include:

“Mining location

* Fires and debris flows

Unnamed Tributary

 Extreme flood flows

US Army Corps of Engineers e Engineer Research and Development Center
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Supporting documents
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Additional research available at; www.erdc.usace.army.mil/ohwm

Background literature

US Ammy Corps

of Engineers,
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Synthesizing the Sc’entmc Foundation for
Ordinary High Water Mark Delineation in
Fluvial Systems
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Hydrologic analysis

Vrotherds Roguatorny Assistanoe Arogram (WRAP)

Hydrologic Analysis of Field Delineated
Ordinary High Water Marks for Rivers and

Desrawl Hyondlsrws Gabeislis G L Cwaid

Other field
guides
&ERDC

Upper extent field

Mgl 2021

Flobd Guide to Idantifying the Upper
Extent of Stream Channels

SRR P Foaw Wt e L et

Western Mountains
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A
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A Flold Guido to the Mentification of the
Ordinary High Wuter Mark (OHWM) in the Ard
Wast Region of the Wastam United States
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Arid West

US Army Corps of Engineers e

Engineer Research and Development Center
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Summary

Goal 1: Provides a better scientific understanding of OHWM.
Goal 2: The Draft Manual provides a decision-making process through the WoE procedure.

Goal 3: Provides details on applying the WoE procedure with accompanying field procedure and
data sheet.

Goal 4: Provides information on interpreting OHWM indicators based on landscape context of the
site.

Goal 5: Provides case studies to better understand how to interpret indicators at difficult sites.

US Army Corps of Engineers e Engineer Research and Development Center
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I h an k yo u ' ; ,é WRAp Wetlands Regulatory Assistance Program
[ ] w US. Army Erglneer Research & Davelopment Canter
~——

Joint public notice from USACE and EPA requests feedback from
USACE districts, other practitioners, and public through
December 1, 2023.

www.erdc.usace.army.mil/ohwm

g

Steven
Kichefski

Academics

US Army Corps of Engineers e Engineer Research and Development Center
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