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The Washington State Standard National Hydrography Dataset (NHD)

In January 2011, Washington adopted the National Hydrography Dataset (NHD) as the state
standard for surface water hydrography. g e

R o O
Participants in decision: 5 /Fy\\ Wty B
« WA Dept of Ecology, it S Ay
« WA Dept. Natural Resources, f
» WA Dept. Fish and Wildlife,
« WA Dept. Health,
» Information Services, and the
» Northwest Indian Fish Commission

Goals:
*Maintain just one copy of GIS
map layers for rivers, lakes
estuaries (and supported by

USGS)

Attach individual agency
data/business needs through

linear referencing (events)




Water Rights- Problem/Procedure/Solution

* InJanuary 2015 we completed a three year USGS funded project to map Washington’s Surface
Water Diversions and State managed Dams.

* The Water Resources Program and the Information Technology Services Office worked together to
map 37,000 Water Right’s Points of Diversion as events on the National Hydrography Dataset
(NHD).

* The largest of these diversions are currently being uploaded as point events to the

NHDPointEventFC in The National Map.
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Water Rights- Procedure

USGS HEM (Hydro Event Management) Software

Extract source point data from GWIS 115 % |0 B O e v | i
Point to NHDFlowline State data i oA gl e

Inputs: Feature Class and Search Tolerance
Select feature class to import to HEM Events

Snap in 25 foot increments (keep dist as attribute); 7, ;i e
H 'l /) | A | [[] Muiti-route event?
Join new snapped POD table by reachcode | =~ | =i

Compare GNIS name with source name

;J Clipi

Transfering field values

Manually check qa) ¥ i
* Diversions with no name match iy ¥ owres
* Diversions > 1000 feet away , 4 Somch Tojemncs 2siHe
» All lake diversions (artificial path issues) s

Problems (springs)

Lots of research (50% needed manual check)
* Water Rights Legal Documentation
e Aerial Imagery



Water Rights- Solution

h I P,’ Field Value 3
4 ¢ EventDate 7/31/2014 3:19:22PM %
114 ReachCode 17070102009565 =

'. "' f ReachSMDate 2/22/2012
'J ’ Feature_Permanent_Identifier 300140

FeatureClassRef NHDFlowiline

FeatureDetailURL https: //fortress.wa. gov fecy fwaterresources fmap/WaterResourcesExplorer aspx?wr_doc_id=2145310 §

Measure 92.38325

D_Point_ID 300140

Source_FeaturelD CCVOL2PS0

WR_REPORT_STATUS Tio ReporiDy

WR_Doc_NR CCVOL2P507

WR_DOC_ID 2145310

Fill_CD 1

WR_Doc_Typ CcC

Quality_CD G

wr_doc_i_2 2145310

region_cd ERO

wr_doc_fil S3-CV2P307

doc_type_c CertChg

doc_cfs_gt 1.46



Water Rights- Solution
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Fish Distribution
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SalmonScape
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Putting it together- a Riparian Web Map Example

NWIFC/WDFW Combined Fish Distribution
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NHD “FCODE”.
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ReachCode
"17110007000174 0.00
117110007000304 0.00
117110007000942 0.00
1711000700044 0.00

3 ‘v"f.‘. X Y
WAECY - Riparian Buffer Width Map

117110007000820 0.00
nn 16 0.00
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Fishdist Comparison
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o Fishdist NHD Evente
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Riparian Buffer Guidelines for

Water Quality Grant Applicants
&y




Riparian Buffer Width Web Map

* Business Need:

* To clearly and easily derive the minimum riparian buffer
width for applicants of Ecology’s Water Quality grant funding
of riparian BMPs.

* To provide Ecology, EPA, and NWIFC with a consistent way to
determine if a project meets minimum funding guidelines.

* ArcGIS Online was chosen to meet the critical
requirement to quickly and easily develop a web map
for public consumption of the information.



FY 2015 Funding Guidelines for Water Quality Grant Program

Table L- 1: Minimum Buffer Requirements for Surface Waters

—B. Perennial waters that are not
identified as being access
were historically not accessed

by anadromous or ESA listed
fish species

source control and
delivery reduction.

Minimum Buffer Minimum Buffer
Category Functions Width West of Width East of
L Cascades Cascades
. Constructed Ditches, Intermittent ater quality, shade, 35" minimum 35" minimum
Streams and Ephemeral ource control and
eams that are not identifi delivery reduction.
as being were e U cdlTl dft S€d>50fc
historically not accessed by c de and e 3 hute
anadromous or Endangered
Species Act (ESA) listed fish
_species
Water quality, shade, 50" minimum 50" minimum

C. Perennial, intermittent and
ephemeral waters that are
identified as being accessed or
were historically accessed by
anadromous or ESA listed fish

Water quality, large
wood debris (LWD) for
cover, complexity and
shade and microclimate
cooling, source control

100" minimum

75" minimum

Salmonid/ESA

Distribution on NHD

species and delivery reduction.
D. Intertidal and estuarine streams | Water quality, habitat 35'-75'minimum, or N/A
and channels that are identified | complexity more as necessary
as being accessed or were to meet water
historically accessed by quality standards
anadromous or ESA listed fish
species
The final buffer width category can be found in the funding guidelines at this link: 13

https://fortress.wa.gov/ecy/publications/SummaryPages/1318641 . html







¥ (% WAECY - Riparian Buffer Width Map

Mapping

h 4 d
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ArcGIS Explorer Online Link
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|
Dashboard

AV
jo7

Instructions for using this map
Grant applicants for the Washington
State Department of Ecology's water
quality financial assistance programs
should use this web map to help
determine the minimum riparian buffer
widths that will be funded by Ecology’s:
Centennial Clean Water Program, Clean
Water Act Section 319 Program, and the
Washington State Water Pollution
Control Revolving Fund Program.

Tips to use this map:

-Streams will only show when you zoom
into the county level or smaller.

-To identify the buffer width
requirement for a particular river/
stream, left-click the stream and a pop-
up box will open to show you
information about that stream segment.
-Enter the physical address of your
project location to zoom to your
location.

-To Pan the Map, left-click and hold the
mouse button anywhere over the
basemap and drag the mouse. Use your
mouse wheel to zoom infout of the map.
-To open the Legend and turn other
layers on/off, left-click on the vertically
grouped boxes floating over the top left
corner of the map.

Use Disclaimer

Information provided on Ecology’s Web
sites is accurate to the best of Ecology's
knowledge and is subject to change on a
regular basis, without notice. Ecology,
the Washington Department of Fish and
Wildlife (WDFW), and the Northwest
Indian Fisheries Commission (NWIFC)
cannot and does not warrant that the

e ki o &b 88 L _ci_ o

—
&8 Organize

Fln



http://www.arcgis.com/explorer/?open=d5478a4aaf704d81bac63ffc934e1549

¥ (% WAECY - Riparian Buffer Width Map Mapping Signin  (?) Help~
u-2 o @ v |

g|

]
-

Minimum Riparian Buffer Width: Deschutes Q
River

Buffer Width | 100
River/Stream Name | Deschutes River
3

ReachCode 17110016000012
17110016

HUC 8 Name | Deschutes
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Stream Order- Strahler

Can | delete the black lines? Can | delete the red x lines?

166150642
-.-117.875 47.35

........

S
change- B % ,é;"% )

& 1 Z
‘r’ ) It / Zis 7
R oo ﬁ‘ﬁ% \;’» D VR
44 l m\\vn\“\\ "“ .

W s S
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How do we code
NHDFlowline to
accommodate
user’s needs to
see different
density levels?
incorporate lidar?

v =
g@ﬂyg

&
LN
P //, Q\ ﬁﬁ :,% /;
= M#w‘%
;; PN

intermittent to B " i» g

{\m 3.\ {

perennial \\’\,l) '\\\ 'g;\\\VQ / /{/,
5‘\“ \. M,&;{f

“Canl add th “blue lidar generated lines? aquatic habitat streams.
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Stream Order- Strahler
Stream Density: Pacific NW Hydro

Framework Needs and Strategies (Fall 2012

Meet’ng TOpIC) How do we code NHDflowlines to
accommodate user’s needs to see

different density levels/incorporate
lidar?

Density Independent
*Mean Annual Flow (NHDPlus)-

Density Dependent

*Stream Order ¥ ) *Flow = weighted area,
* Requested by many users. " o, precipitation, air temperature,
*VAA Field 1/ ? 31 32 z ! regional correction factor
«Jay Stevens (BLM-Oregon) has 3 * Horizon Systems using
process in place ! \ regression against gage data to
*Stream Level improve estimates.
*Lower numbers at mouth of
stream *Periodicity-perennial, intermittent,
*Set up for NHDplus processing ephemeral (rules for?)
*Most people recommend not
using *National Map generalization project
*Field populated until a few eLarry S. (will a flag be returned
years ago? to the VAA table to show which

Flowlines are selected for
inclusion into the 1:24K national
map?)



Stream Order project- January-April 2013

NHDFlowlineVAA

OBJECTID* Permanent_ldentifier * I Streaml.evelJ StreamOrder [ From"odeJ ToNodel
] 6 2 | <Null> <Nult>
K} 129645532 IC 7/2008 7.5 | 7 | “:lull; .-'NL:;
314 | 129645538 | 61772008 7:52:41 PN ' 2 | <Null> [<Nuls
2 ' 3 | <Null> <Nuk>
1 | <Null [<Nut>
[<Null> <Nul>
1 [ <Null> <Nult>
[ <Null>
: [ <Null» <Nul>
49,05 PM ' 1 [ <Null» [ <Nul>
47:29 PM ‘ ' 1| <Null> <Nulb>
11 PM ' 2 [ <Null>
' ' 2 | <Null>
1 | <Null»




Stream Order- Strahler

Procedure: By HUC4 Subregion

Copy NHDFlow table to server

2. Run QAQC python script to make sure network ends
and pour points are valid

3. Run StreamOrder python script

4. In ArcMap Join the output table to Flowline with
Permanent Identifier

5. Draw NHDflowline using st_order symbols

QC-

1. Insome irrigated basins, canals crossing each other can
artificially make the stream order too large. These are
obvious

2. Make a copy of the NHD .gdb. And delete Flowlines that
cause manmade features to create incorrect stream
orders. (keep a list deleted permanent IDs so that you don’t

need to do this process over the next time you run stream order) ~

3. Run the BuildFlow NHDUtility from USGS.
4. REPEAT Procedure fron@above.

Finalize-

1. When stream order is complete, Run python script to
transfer orders to NHDFlowline and the VAA Table

2. Share with Oregon and USGS

Lookin: |3 NHDH1710.gdb v] :
P Hydrography EZIMHDPrc

WED EEINHDRe:
==| MHDFeatureTolMetadata E=MHDRe:
=] NHDMetadata E=INHD5ta
=S| NHDSourceCitation ESNHDVea
== External Crosswalk HYDRO
5| NHDFCode ZXNHDPo
=5 NHDFlow 2 NHDFlo
=5 NHDFlowlineVAA 2% NHDLin

= B9 StreamOrder

=i
=k
=.

it

= DropQAaQc
=" RunQAaQClc
=0 StreamOrde_orig

1" Stream Orderto2Flow _VAATABR

Table
- B- B

NHD1703st_ord

OBJECTID * st_order

PERMAMNENT_IDENTIFIER *

»

163672576

163672575

183872572

163672573

163672578

163672579

[ | b f
IS

149326081

149325024

149328087

149326089

{86498610-3309-464C-8167-60TB2B31TET1}

149322259

4992ecfd-chf5-4435-3831-24ac22b18c9e

149322252

uuuuuuuuuuuuuuuuuuuuuuuuuuu

NHDUtilities
F) BuildFlow

149322255

@k NetworkBuilder
@ NHDMValuesUtil

a5 PGDB2Shp
@i Shp2GDB
&5 XML2GDB

&5 XMLExtract

NVIDIA Corporation

PyScripter

1 Back
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Questions?
Puttingthe NHD to workin the State of Washington
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