An Introduction to
National Hydrography Dataset Plus (NHDPlus)

Tommy Dewald
USEPA - Office of Water - Office of Wetlands, Oceans and Watersheds
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(http://www.epa.gov/
waters)

NHDPIus is a suite of application-ready geospatial products that build upon and extend the capabilities of the National
Hydrography Dataset (NHD) by integrating it with the National Elevation Dataset and National Watershed Boundary

A National Geospatial Surfacewater Framework

Dataset. NHDPIus provides:
Enhanced NHD \ Value-Added Catchments Flow Direction & Flow Volume and
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Fourteen different Value-
Added Attributes, including
stream order, are derived
from the underlying NHD (topography) with the NHD

feature names enable and enable advanced query,

network enabling landscape travel and pollutant dilution
improved map labeling, analysis and display characteristics, including analysis and modeling.
query-by-name, and linking functionality. temperature, precipitation characterization.
k of water quality data. j k j k and land cover. j k j k j

The National Hydrography Dataset
is a comprehensive set of digital geospatial data that contains information about
surface water features such as streams, rivers and lakes. The NHD provides:

A rich set . A drainage network
. stream addressing syste X
of hydrographic features for linki litv d for supporting up/downstream
for making maps. or linking water quality data uery, analysis and modelin
to the NHD network. ’ ’

Incremental and cumulative
drainage areas for each

stream segment in the NHD
network enable analysis of

associated landscape

relationships enable robust
up/downstream navigation.
Additional hydrographic

Flow direction and
accumulation grids associate
the land surface

Mean annual stream flow
volume and velocity for each
stream segment in the NHD

network enable time-of-







Co-Occurrence of
Impaired Waters and FWS Properties

An EPA, FWS and USGS Joint National Assessment
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EPA National Aquatic Resource Surveys

NHDPlus served as the basis
for

establishing the National Lakes
Assessment sample frame -
from which a representative
set of sample sites (right) were
randomly sv_eecrted

NHDPlus is also being used to
calculate drainage areas for lake
sampling sites (left) to support data
analysis.

(www.epa.gov/owow/lakes/lakessurvey)




USGS NAWQA SPARROW Models
for Major River Basins

[] PANW - Pacific

Study Units:

CCYK  Gantral Columbla
Mataau

WLL  Willamatte River
Basin

PUGT Pugat Sound
Drainagas
Upper Snake
River Basin

[T] cALI-CaliforniaMRB 8

Study Units:

SAM)  San Joaquin-Tulare RiverBasins
SMR  Sacramento River Basin

SOCA  Scutham Gillfomia Badns

Locations of Regional Assessments of Streams and Rivers

[[] COGB - Rio Grande, Colorado, and
Great Basin MRB 6

Study Units:
Las Vegas-Carson-Truckea Rivar Basins
Rio Grandk Vallay
Central Artrona Badns
Great SaltLake Basins
Uppar Colorado Rivar Basin

August 2005

[_] MORI - Missouri MRB 4

Study Units:

CNBR  Ceontral Nebraska Basins

SPLT  South Platte Rivar Basin

OZRK Oxmrk Platcaus

KANS Kansas Riwer Badn
Yallowston Fiver Badn

[] GLMR - Great Lakes, Ohio, Upper Mississippi,
and Souris-Red-Rainy MRB 3
Study Units:
Whita, Graat & Little Miami River Basins
Westarn Lake Michigan Dralnages
Eastam lowa Basins
LaksErla-Laka Saint Clalr Drahages
Lowar Hlinols RivarBasin
Uppar Mississippl Rivar Basin
Uppse lilnols Rivar Bzin

._._a-‘ |
B NS ] NEMA - New England and
AL Sy Mid-Atlantic MRB 1
Study Units:

CONN  Connecticut, Housatoni, &
Thamas Rivar Bazins
Potomac Rivar Basin &
Dalmarva Peninsua
Hudson Rivar Basin
Long Istand-New Xarsay
Coastal Dvainages
Dalawara Rivar Basin
Waw England Coastal Basins

Tennessee MRB 2
Study Units:

[] LMTG - Lower Mississippi, ALBE  AlbsmarksPamiico Dralnages

Study Units: SOFL

TRIN
MISE
SCTX
ACAD
@a

ACFB  Apalachiola-Chattzhoochea-
FlintRivar Basins

Arkansas-White-Red, - GAFL Georgla-Fiorida Coastal Plain Dralnages

and Texas-Gulf MRB § SANT Santes River Badn & Coastal Dralnagas
MOEL MoblkeRiver Bash

Southam Florida Drainages

Trinity Rivar Basin TENN  Tenneszos River Basin

Misdssippl Embayment

South-Central Texas

Acadlan-Pontchartrain Orainages

Canadian-CImarron River Basihs

National Water-Quality Assessment Program




Other Noteworthy NHDPlus
Applications

e First ever spatially-based national
pesticide risk assessment

e Clean Water Act jurisdictional analysis
update

e National Fish Habitat Action Plan

e ESRI Hydro Base Map

e Native American historical migration paths
e Aquatic habitat classification

(Share your NHDPlus applications with

ALI‘ AN WA aEm



WATERS Data
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Data Accessible Through WATERS

Public Access Internal Access Only

o Listed Impaired Waters e Drinking Water Intakes
o Assessed Waters e Source Water Areas

e Beaches o Special Appropriations
o Clean Watershed Needs Projects

o Combined Sewer Overflows

o CWSRE Benefits Reporting

o Permitted Dischargers

o Fish Consumption Advisories
o Fish Tissue Data

o Impaired Waters with TMDLs
o Sewage No Discharge Zones
e Nonpoint Source Projects

e Water Quality Standards

e Water Quality Stations



WATERS Core Data and Tools

e Data
- National Hydrography Dataset Plus (NHDPlus)

- Water program system /inkages (stream
addresses)

eTools
- Linking water program data to NHDP/us
- Forms-based search, analysis and reporting
- Map-based search, display and analysis
- Sharable Web services

o Visit www.epa.gov/waters/tools



Viewing WATERS Data in Google Earth

= Google Earth Pro

¥ Places
= [E] 8 Sufacewater Features

-] & streams
O @ canals
Om Pipelines
0O waterbodies
O coastines
O @ catchments

rologic Units

<
= [J @ EPA Water Program Features
Om 303(d) Listed Impaired Waters
[ @ 305(b) Assessed Waters
O @ seaches
@ clean watersheds Needs Survey
I @ Combined Sewer Overflows
[J B CwsRF Benefits Reporting
OO Facilties that Discharge to Water
O @ rish Consumption Advisories
I @ Fish Tissue Data
'@ 1mpaired Waters with TMDLs
[J @ no Discharge Zones
\point Source Projects
er Quality Standards
Legend
[ epalogo
=0 & Name Service Results
] &, Four Mile Run {(01478084)
= rainage Area Delineation
0 Delineation

Primary Database
¢ Geographic Web
= roads

NHDPlus
Watershed Characterization Report

@ At the watershed outlet:

* Stream Name - Four Mile Run
* Stream Order - 0
* Stream Level - 2

* Mean annual flow volume (UROM) - 23.6 efs

* Mean annual flow volume (Vogel) - 22.2 efs

* Mean annual flow velocity (UROM) - .7 fps

* Mean annual flow velocity (Vogel) - .7 fps
For the whole watershed:

* Drainage area - 53.6 km2

Access to framework
geospatial datasets
stored in the WATERS
Database and to general
purpose interactive
service panels.

Dialog boxes providing
access to tools, services,
and information, such as
NHD feature name
query, total waters, up/
downstream navigation,
watershed reports,
ATTAINS reports, etc.

Access to indexed water
program features, with
hyperlinks to additional
attributes, and context
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xS E =R Google Earth Pro
www.epa.gov/waters/tools

sensitive analysis
services, such as up/
downstream navigation
and watershed reports.

@ posters and flyers Q Mail - Inbox - IBM Lat...

/= WATERS | USEPA - ...




Hydro Network Search
(It's All About the 'Nets ...
the Hydro Net on the Internet)




... with Associated
Observati g

Bl - [V]&3 Facilities trat Discharge to Water
< : M[] vaoozsi43001a9
5 M[] vaoozsi4300189

M[] vaoozsi43001me

MI[] vaoozsi43001P9
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Linear ‘Observations’ Are Also
Linked to the Hydro Network
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stream-Downstream Search Results

=2 E&U
D 3 surfacewater Features
= [5] &9 water Program Features
= [B]&3 303(d) Listed Impaired Waters
CI van-at1ze
- CII van-a126-01-Part2
' VI van-a12R-03

+

L1 ED z05(b) Assessed Waters
[ E2 cwsRF Benefits Reporting
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Enhancements to NHDPlus

- Medium Resolution (1:100,00-scale NHD)
e Complete build/refresh toolset (2010)

e National refresh (2010-2011)
- Latest NHD and National Elevation Dataset (NED)
- Now completed Watershed Boundary Dataset (WBD)
- Monthly flow estimates
- Ability to incorporate water additions and removals

e Future spatial integration of NHD and WBD
through stewardship program

- High Resolution (1:24,000-scale or better NHD)
e State pilots



Proposal for the
Estimation of Streamflow Statistics
for NHDPIus Reaches

. Select gages

1. Delineate drainage area boundaries for all active and
discontinued USGS gages

. Compute basin characteristics for the selected gages.

2

3. Determine regulation status of the gages with 10 or more
years of record

4

. Eliminate regulated gages and gages with drainage areas
from the NWIS database that do not agree with drainage
areas computed from the NHDPlus dataset

. Compute desired flow statistics for selected gages
1. Time series analysis: remove trends

2. Extend gage records with short record lengths by
correlation with gages with longer records

. Re-compute flow statistics for gages using trend-
adjusted and extended-record time series

. Estimation of flow statistics for NHDP/us reaches



Building and applying NHD/
NHDPlus -
along the way we learned ...



Use simple solutions when they exist

3. Find x.
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Complex problems require creative soluti

2. A 3-kg object is released from rest at a height of Sm on a curved
frictionless ramp. At the foot of the ramp is a spring of force
constant k = 100 N/m. The object slides down the ramp and into
the spring, compressing it a distance x before coming to rest.
(a) Find x.
(b) Does the object continue to move after it comes to rest? If yes

, how high will it go up the slope before it comes to rest?




Questions?

Tommy Dewald, USEPA Office of Water
dewald.tommy@epa.gov

(www.epa.gov/waters > NHDP/us Quicklink)



