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• Will be published as a USGS Techniques and 
Methods Report.

• Has had extensive review by 
• NRC staff, 
• academic experts in flood geomorphology and tree rings, 

and 
• a Surface-Water Specialist in the USGS Hydrologic 

Networks Branch

• Currently being edited
• Hope to have it published by end of 2021
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Motivation for Report and Related Workshop

• Paleoflood hydrology studies are an increasingly import tool for 
design and safer operation of critical infrastructure.

• Extending the effective flood record
• Informing estimates of the magnitude and frequency of flooding hazards

• Standards of practice for conducting and reviewing such studies are 
lacking.

• Inhibits effective use in regulatory decision making
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Bulletin 17C

Federal agencies are requested to use these 
Guidelines in all planning activities involving water 
and related land resources. State, local, and private 
organizations are encouraged to use these 
Guidelines to assure uniformity in the flood 
frequency estimates that all agencies concerned 
with flood risk should use for Federal planning 
decisions.

England and others, 2018



ENGLAND AND 
OTHERS, 2018, p. 125



Software
• Software incorporates ability to use 

perception thresholds and interval 
estimates.

• Can account for the inherent greater uncertainty 
in historical and paleofloods.

Veilleux and others, 2014 https://www.hec.usace.army.mil/software/hec-ssp/
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Site Information Level 1: 
location and description of study area, map of area, simplistic description of 

hydrology, geomorphology and geology of study area; stream/river length, slope, 
sinuosity; location (survey or GPS), photo or site sketch, comments. If using 
previously published regional paleoflood information, not all information may be 
available. 

Level 2:
Basin level: location and description of study area, maps, lidar, existing inundation 

maps/models, land use maps, soil maps, general description of hydrology, 
geomorphology and geology of study

Reach Level:  reach location, photos, stream information (width, confined or 
unconfined, slope, etc.), general description of local geomorphology and geology

Site level: location data, surveying of landmark to link to lidar or aerial 
photography, aspect, land cover, photos, site sketch or annotated map, 
comments or observations

Level 3: 
similar to Level 2, except for multiple basins and sites. Documentation may need to 

be standardized across many field teams and simplified for tabulation.
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Stratigraphy Level 1:

Study area: Photos and maps of site locations, major landmarks, etc. 

Sites: locations, schematic diagrams, photos, number of units in the 
stratigraphic sequence, method used to expose stratigraphy; 

Stratigraphic descriptions for each unit: thickness, color, texture grainsize 
estimate, degree of sorting, moisture content, amount of organic 
material, type of fluvial structures (such as laminations or cross 
bedding), dip, degree of bioturbation, nature of contact between the 
units.

Level 2 and 3: 

Similar to Level 1 but includes more sites and basins (Level 3). May 
include samples for grain size or geochemical analyses.
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Botanical Level 1: 
Trees: species, condition, record of locations, scar location and height; may 
include limited cores or slabs at chest height, observations and locations for 
recent HWMs, notes
Level 2 and 3:
Trees: species, condition, sketches, photos or annotated maps and locations of 
geomorphic and geographic positions (distance from trees to locations with 
respect to the thalweg, channel, bank, floodplain; straight reaches, inside or 
outside bend; exposure), equipment and precision for distances and elevation, 
description of geological characteristics, observations and locations for recent 
HWMs, notes
Indicator: scar or damage height, description, description of observed debris 
(boulders, woody), skeleton plots; tilt description, aspect, angle to river; 
wedge, cross-section or core location and elevation, photo, equipment used, 
comments
Burial study information: sediment depth, description, excavation method and 
details, tree species, condition, slab locations, elevations and methods, 
method to link information with stratigraphic exposure, stratigraphic 
information from exposure as above
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Geochronology All Levels: 

All samples: Dating method, sample location, photo, schematic diagram with 
sample location in exposure or core, stratigraphic unit; depth below surface, 
material, key observations and comments, lab results, uncertainty

Soil Development: note characteristic soils and structures similar to nearby 
quantitatively dated studies, record: trimlines, soil characteristics, desert 
pavement, physical weathering of rocks and terraces, and vegetation. Dating 
anthropogenic evidence, unusual geologic evidence.

Tree rings: preparation methods, equipment, techniques, skeleton plots, 
criteria for, description of and measurements of growth anomalies, method 
of statistical evaluation of cross-dating with other samples/trees, software 
version, inputs and outputs, photographs, uncertainty estimates

Radiocarbon: organic material description, photo, sample location and 
sampling collection method and storage, dating technique (AMS or 
conventional), results, corrections, uncertainties
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Also Address 
Levels of 
Review In 
These Areas

• Source Information for Systematic, Historic 
and Paleoflood Data

• Flow Estimation Methods
• Flood-Frequency (Hydraulic Hazard Analysis) 

Methods 
• Uncertainty and Non-Stationarity Records 

and Methods
• Comparison with Other Analyses
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Figure Examples
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