Wise Roads

Weather Information System to Effectively Reduce
Oilfield Delays and Disruption

Western Energy Roundtable | May 12, 2022 | Watford City, North Dakota
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Starting the Project — The Problem

» Weight restrictions are
placed during inclement
weather

* Truck traffic is prohibited
until conditions improve
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tarting the Project — The Solution

Total Rainfall (inch) (2019-09-10 - 2019
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Starting the Project

* Expand existing NDAWN
network

* Use high-density weather
data

* Work with research
partners, agriculture, and
Industry
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Spring 2019 NDAWN Stations

e 8 total weather stations In
“Big Four” Counties

* McKenzie and Dunn each
had 1 station

e >40 miles between some
stations



Current NDAWN Stations

35 additional full-
INnstrumentation weather
stations Installed since

June 2019
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Current NDAWN Stations

35 additional full-
INnstrumentation weather

stations Installed since
June 2019

« 7/ additional rain gauge
only sites

* “Big Four” counties have
a total of 42 stations

« ~12 mile spacing |
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Wise Roads: Phase 4

» Adding additional rain
gauge only sites

* If connected to AC power
can measure snow &



Wise Roads: Phase 4

« 5 Wise Roads stations
connected to AC Power

1 in each Mountrall,
Divide, Williams, Stark,
McKenzie



Road Temperature & Moisture Probes

* Installed at four locations

* Probes installed at 4 depths: 6-87, 24", g
48”, 72" from surface

* Temperature and volumetric water
content (VWC) measured at each depth

» Used for monitoring frost depth anc
moisture Infiltration
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ROAD Temp 08"

269 F

NORMAL
v 1%
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ROAD Temp 24"

31.2 F

NORMAL
v 1%

2021-01-22 15:00:00

Road Temperature & Moisture Probes

* Current Temperature and Moisture Data

ROAD VWC 08"
12.4 %

NORMAL

2021-01-22 15:00:00

ROAD VWC 24"
36.2 %

NORMAL

2021-01-22 15:00:00
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ROAD Temp 48"

349 F

NORMAL
™1%
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ROAD Temp 72"

37.8 F

NORMAL
™ 1%

2021-01-22 15:00:00

ROAD VWC 48"
22.9 %

NORMAL

2021-01-22 15:00:00

ROAD VWC 72"

23.1 %

NORMAL

2021-01-22 15:00:00




Road Temperature & Moisture Probes

 Temperature data charts

Temperature Profile

= 1.00am 11121 = 12000m 120021 - 12.00am 121721 - 1:00ar

7 Day Temperature Chart

Frost Depth: ~30”
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Road Temp Data — Rat Lake, Mountrail County

» 247 depth below 32F April 13 - 27
« 48” depth remained below freezing until May 5t

Road Temp Chart
Hourly Temperature for Last 7 Days

— ROAD Temp 06" — ROAD Temp 24' ROAD Temp 48"




Road Moisture Data — Rat Lake, Mountrail County




Live Video Streaming

* Available on
PC/Mac and
mobile devices

- Live video with  © o
Pan/Tilt/Zoom e
capability




Rainfall Notifications

 Road managers
receive email/text ‘48 NDAWN Center::
notifications when I
daily rainfall thresholds
are reached

Current value is 0.76 in [0.75" Rain]

NDSW Dunn/Hirschville/Campbell PakBus Logger/RG
Active Daily Total

* Each county can set
unique thresholds
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er Missouri River Basin Project Update
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Missouril River Basin Project Update

« 4 additional all-season
precipitation gauges were
Installed in the region




Missouril River Basin Project Update

« 4 additional all-season
precipitation gauges were
Installed in the region

« 2022 Upgrades:

— Grassy Butte
L CENE

— Dickinson

— Beach

— NE Montana




Weather Data Resources
» WiseRoadsND.com _
— Current weather maps of western ND A

— Most recent camera images
— Links to each station’s individual data

 NDAWN.info
« NDAWN Inversion App

« NDDOT Roads Map
— Website & App
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WiseRoadsND.com
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WISE ROADS CURRENT WEATHER COUNTIES STATION PHOTOS LOADPASS NDAWN WDEA
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"WDEA IN PARTNERSHIP WITH NDAWN AND NDLTAP

WEATHER STATION MAP
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WiseRoadsND.com

PARTNERSHIF WITH NOAWN AND NOLTARF

» Weather station map

WEATHER STATION MAP

SUBSURFACE ROAD PROBES

DUNMN COUNTY: MEDMONE HOLE
MORENZIE COUNTY SANKY
MOUNTRAM COUMNTY: RAT LANE

WILLIAMS COUNTY, EFRiNG
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WiseRoadsND.com

PARTNERSHIF WITH NDAWN AND NOLTAPF

» Weather station map

WEATHER STATION MAP

* Road probe dashboard
links :

Haaraca
MeKenne Couny

SUBSURFACE ROAD PROBES

DUNMN COUNTY: MEDMONE HOLE

RN R — MCRENZIE COUNTY, SANKS
2 AN e
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“' \_ E&R piic DAKOTA
= A 0 ENERGY

WILLIAMS COUNTY, EFRiNG
NORTH DAKOTA AGRICULTURAL WEATHER NETWORK L ASSOCIATION - &



WiseRoadsND.com — Current Weather

1', 2', & 7'Da.y | '-:mse ROADS CURRENT WEATHER c;umlzs ;rnrlonrnoros LOADPASS ” NDAWN
rain totals -’

Current temp &
: CURRENT WEATHER MAPS
WI n d UPDATED EVERY 10 MINUTES

SURFACE OBS WITH WILLIAMS COUNTY RADAR

I I I I n te I l p TODAY'S TOTAL RAIN RAIN SINCE YESTERDAY RAIN PAST 7 DAYS
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WiseRoadsND.com — Counties

o Maps showing all | wseromss  comwenee  comnue crnonmores sonarns s
stations in the = < '
COunty MCKENZIE COUNTY

e Links to weather [
and soil data RSN AT

e Latest camera
Images

* Road probe data
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WiseRoadsND.com — Station Photos

WISEROADS = CURRENTWEATHER  COUNTIES  STATION PHOTOS  LOADPASS  NDAWN  WDEA

e | atest camera
Imag eS SOrted by CURRENT PHOTOS - BOWMAN & SLOPE

county
« All Images are In

HD and
downloadable
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Contact Information

Jonathan Rosencrans
* Phone: 701-715-0236

« Emaill: jonathan.rosencrans@ndsu.edu
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NDAWN.Info
"‘ . CURRENT WEATHEN ETAYION PHOTOS

NORTH DAXOTA AGRICULTURAL WEATHER NETWORK

Current Weather

* Mobile friendly
[

Select Weather Map
Wed May 11 2022 09:41 AM
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NDAWN.org — Current Weather

48 NDAWN Center::

NDSU Agriculiure Natural Rasource Scisnces

NDAWN

Current Weather

HELP

WEATHER DATA Show Information

Current
Table Map

¥ Show data from additional heights
Current

Dew Est. Bare Turf Sea-level
Ag Air  Wind Wind Wind Peak Rel Point Wet-bulb Est. Inversion Inversion Soil Soil Solar Baro

Station District Last Updated Temp Chill Dir Speed Gust Hum Temp Temp AT 915m 31m Temp Temp Rad Press
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Ada 1N MN-NW @ 12 Dec 13:35 CST ’ -3° NW Imph 4 mph X X | =195 33 33° 253 Wim? -
Adams 5N ND-NE @ 12 Dec 13:35 CST 4 * ENE—~ 4mph Smph 85% .2° ¢ W91 03 * 300 288WmY 10291 mb

\

Alamo 28 ND-NW @ 12 Dec 13:35CST g SSE 9mph 12 mph X ’ . x 28° 235 Wim? —

Amidon INE ND-SW @ 12 Dec 13:35 CST : : SSE \ Smph 11 mph o 2 $ R Y33 189Wm* 10166 mb

Soil Moist

APPLICATIONS Amegard SN ND-WC @ 12 Dec 13:30 CST ' \ SE N\ & mph 8 mph ¢ g - N~ 118 Winv?

ACCOUNT Baker 1IN ND-NC @ 12 Dec 13:35 CST : . ESE =y l4mph 17 mph 2 > - : * 180 Wm*  1019.7 mb
Beach 98 ND-SW @ 12 Dec 13:35CST ; A SE \ gmph 12 mph ) ’ » * 28BW/m* 10195 mb
Becker 1W MN.C @ 12 Dec 1335 CST X P N F Smph  Tmph 79% 2 2" # | . 147 Winy?
Berthold SNW ND-NW @ 12 Dec 13:35 CST 5 & SE \ 7mph 10 mph % . : & ¢ 246 Wim? -

Bollingay 14W ND-NC @ 12 Dec 13:35 CST , 5 SE B 13mph 16 mph ) & 0 ' 163 Wim? 1020.7 mb
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NDAWN.org — Current Weather

Current

Yearly

NWS Daily Normals

NWS Monthly Normals

Monthly Report

Deep Soil Temperatures

Soil Moisture
APPLICATIONS

ACCOUNT
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Source: North Dakota Agricultural Weather Network (NDAWN)
https://ndawn.ndsu.nodak.edu
Copyright © North Dakota State University
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