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Presentation Overview

* Introduction: Ice Roads for Oil & Gas Exploration
 Project Objectives, Team, Plan

o Solution Design Strategy

 Proposed Solution

 Ice Road Planning

« The Role of Natural Systems

 Next Steps
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Project Objectives

« We intend to develop a water resources
management solution in support of oil and gas

exploration that explicitly considers:

— Optimal water use,

— Direct and cumulative environmental impacts, and
— Multiple objectives and values among stakeholders

o Solution will include:
— Information system
— Decision support tools
— Methods for facilitating stakeholder involvement in decision
making processes
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Project Team

Amy Tidwell, UAF
William Schnabel, UAF
Erica Betts, UAF

Technology

Stephen Bourne, PBSJ

Leslie Gowdish, PBSJ
James Haleblian, Algoloma
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Project Plan

* Project will proceed in three one-year phases

— Phase | (Oct 2008 — Sep 2009)
Initial stakeholder input
Rapid prototype development

— Phase |l (Oct 2009 — Sep 2010)
Stakeholder collaborative testing & refinement
Development of full-scale DSS

— Phase lll (Oct 2010 — Sep 2011)
Technology transfer and knowledge building
Application of full-scale system to case studies

Phase One (12 months) Phase Two (12 months) Phase Three (12 months)
Science & WRPM Solution Or~going Research and Solution Development |
Engineerin Cesign Documentation: Papers, Reports & Recommendations
g g
Team T :
Initial Data Collection ‘ Data Collection & _
! i 0 ization i Case s Technology
Coliution | Collab_oratwe rganiza Collab_oratwe - o
Requiremerts |Prototype Developm ent‘ Testing & Testing & Kransl edr
Technology E ot Refinement Solution Refinement = i goyxlrdg ge
Team {15t Stakeholder Documentation: Development SRR LGS
Warkshop) Requirements (2rd Stakeholder (3 Stakeholder Specifications,
k=0 Workshop) Workshop) User Manuals Workshops:
Planning
: Fesearch
Education & Public Forum
Facilitation
Team




Solution Design Strateqgy

The Optimist says the glass is half full,
The Pessimist says the glass is half empty,

The Engineer says the glass is twice as big as it
needs to be...

* Include Stakeholders in the Design Process from the
beginning

o Use existing data sources, research, technologies,

 Adopt existing/proven and standard methodologies

e Partner, Partner, Partner
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Proposed Solution: Schematic

Adaptive
Management
Cycle

v
On-going Data Collection and Organization
Historical Climate
Meteorology Forecast Topography Soil
(50 year)

Data Processing

(Selection, Analysis, Visualization, Input File Preparation)

yearly

Spatial Distribution Model

v v

Hydrology Model Environmental Impact Model
(Snow melt, Lake Storage) (Ecological water demands)

Water Planning and Management Model
(Development Cost, Environmental Costs, Permitting,
Optimal Water Allocation & Scheduling)

!

Risk Assessment Model

v

Decision Support Interface

1) Information
System

2) Natural
System Models

3) Planning &
Management
Model

4) Decision
Support Module




Proposed Solution: Information Solution

NorthSlopeDSS Cyberinfrastructure
Workbench Data, Tools, Reports
GIS-based Catalog
Desktop Tool Service

§ Metadata for all
information


Presenter
Presentation Notes
Our proposed solution is a state-wide cyberinfrastructure for Alaska.  

Existing databases at UAF, Anchorage, the NorthSlope, and in the lower 48 will be federated.  

Since federated databases are all currently maintained by stewarding entities, data in cyberinfrastructure will continue to grow in volume and quality.

NSDSS users across the state will access the cyberinfrastructure automatically through the NSDSS workbench.

The NSDSS workbench will cache data for fast processing and to ensure workstations will work if network connection is lost.


Adding Existing Databases
Database Wrapping and Web Services

Achieving Standardization and Security in one Step

Firewall
Wrapper I
Presents Data .
in national .
standard \A//—\\ I Web SeI’VICGS
Format B S Provide only the data that they
\\_______// I are programmed to provide, to gca),lrl]sfgpq[()e;fa
ublic consumers
Existing _ﬁ P ﬁ throqgh Web
RiabaEy GetLocations () Service
[ GetParameters()
v
w § GetData( )
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Presenter
Presentation Notes
This slides illustrates:

Database wrapping, which is used in federation to standardize existing databases

Security Measures – as the existing database is kept behind a secure firewall.

Web Services – service oriented architecture is used to provide only that data the entity is willing to provide to the outside world
GetLocations – provides places where data was recorded
GetParameters – provides the data recorded at, say, a specified location
GetData – provides the data available for, say, a specified location and parameter



Proposed Solution: Workbench

% NSDSS.mxd| - ArcMap, - Arclnfo
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NSDSS Workbench Software Tool is an ESRI ArcMap Extension.
It enables exploration of data, analysis, and publication of findings
through presenting common workflows for water resources
analysis.
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An example of how will it all Work?

Intent is to Evaluate

Potential Ice Road Ask Dispatcher for Data
Route(s) S Nodes that contain rinfrastructure

suitable data (Terrain, GIS [a, Tools, Reports
— Lakes, Sensitive Areas)

Decide to do Ice Road Central
Planning Study; select Dispatcher
start and end point Metadata for all
4 Dispatcher provides information

names and call methods
and parameters for Nodes

5 Workbench
Requests Data

ser Conducts Analysis —

and documents findings Node Serves

Y b aa
User CompleteS —

Evaluation Report

ser saves findings and
brings into decision process.
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Presenter
Presentation Notes
Our proposed solution is a state-wide cyberinfrastructure for Alaska.  

Existing databases at UAF, Anchorage, the NorthSlope, and in the lower 48 will be federated.  

Since federated databases are all currently maintained by stewarding entities, data in cyberinfrastructure will continue to grow in volume and quality.

NSDSS users across the state will access the cyberinfrastructure automatically through the NSDSS workbench.

The NSDSS workbench will cache data for fast processing and to ensure workstations will work if network connection is lost.
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Using the Ice Road Planning Workbench

= NSDSS.mxd - ArcMap - ArcView

File Edit View Boolmarks Insert Selection Tools Window Help
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' Stream Layer:
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Start Pont:
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i# Planning Inputs
Road Type: Standard
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Construction Equipment Available:
Obijectives:
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1. Click on NSDSS

WorkBench tab in Table of
Contents

Click on Conduct Analysis
tab

Select Design an Ice Road
from pull down menu and
click Run (arrow)




Set Start and End Point

= NSDSS.mxd - ArcMap - ArcView E|E|FX|
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Set Planning Inputs

Explore Data | Conduct Analysis
| 1

What would you like to do? Design anIce Road - :Ie.:

Expand Planning
Inputs (click ‘+)

: j g;itjl_jjy&e;tims Property Information =
@ ;-* Planning nputs -; 2. EXpand ObjeCtiveS
Road Type: Standard . 7 40 .
: Earliest}llipunstructinn Date: 1/1/42009 : @ (C“Ck + ) i C“Ck on
Tundra Opening Date: 1/2/2009 1000000 .
I Enﬁstryct::u;n Ec?uipr;ent.ﬁ.vailable: | = Apply '. Travel Tlme
Lo ' B @ ' Monetization
I @ ConstructionCost Monetization Factor [$/0ollars): 1 | Factor
I ConztructionDuration kMonetization Factor [$/0ays]: 15000 |
B P pa i el _ _
+ (1) Results 3. Type desired input
in Property
Information
window
4. Click Apply
5. Repeat for all

Planning Inputs
|
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Run Processor

| Eile Edit Yiew Bookmarks Insert Zelection Tools Window Help |
EBHS 1 BB e [EEnr 2 &0k
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2. Click on Find Leading Ice Routes in Property
Information window
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View Results & Discuss (Lakes)

= NSDSS.mxd - Arciap - Arc¥iew

| Eile Edit ‘iew Bookmarks Insert Zelection Tools Window Help |

DSHS  =dr o ezmm oL Se0R |
| Editng'| S ‘:{:'J Task | Mew Featirs :_] | Taraet | | E

Spatial Settings
Planning Inputs
Processing

| Findleadinglce Routes

@ - _Numki — Length &?\:ﬁl Gt Eﬁ?:j;"iﬁe
»L v ] Geng_Rouels |41 5721 k! *
™ | Genl0_Routel 41 5796 K]
[~ | Genfi_Roue? 40 5888 3
[~ |Gen9_Rowe20 |41 5901 3
[ | Genl_Route29 |40 5963 k!
[ | GenB_Routed 42 5993 k]
™ | GenG_Route1s 42 5993 k]
[~ |GenS_Rouwe2d |43 6004 3
[~ | Gen_Route? 43 6012 3
[~ |Genz_Route20 |43 B012 3
[ | Gen2_Route? 44 6017 k!
™ | Genll_Roue2 42 E.051 k]
™ | Gen? Routed MI F.057 ] ﬂ
L ATESTook NSDSSWorkBench | ARCToos |
Display | Source | Selection | 143 Workbench |
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1. Select (check) route in Table
2. Lakes associated with route are highlighted in Red o
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The Role of Natural Systems

 What is the natural variability of net basin supply for a tundra
watershed?

 How does net basin supply compare with potential water
withdrawal?

 How will net basin supply change under future climate scenarios;
what are the implications for future water supply?

 How will the tundra travel season change under future climate
scenarios?

» How does winter water withdrawal affect tundra lake dissolved
oxygen?
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Presenter
Presentation Notes
Our proposed solution is a state-wide cyberinfrastructure for Alaska.  

Existing databases at UAF, Anchorage, the NorthSlope, and in the lower 48 will be federated.  

Since federated databases are all currently maintained by stewarding entities, data in cyberinfrastructure will continue to grow in volume and quality.

NSDSS users across the state will access the cyberinfrastructure automatically through the NSDSS workbench.

The NSDSS workbench will cache data for fast processing and to ensure workstations will work if network connection is lost.


Next Steps

Implement Suggestions from Second Stakeholder Workshop

Ice Road Planning — Interface & Data
 Remove/Clear for GIS Layers
 DEM - higher detalil
» Higher Detail Lakes — from NHD
* \egetation Layer

 Manually Draw Route to Assess Efficiency

Ice Road Planning - Algorithm
» Allow range of start points (e.g. along a stretch of Dalton Hwy)
» Use Past Crossing Locations
» Assessment of Efficiency of Historic Routes
» Synthetic River Cross Section
* Work with Finer Detail Features (eg. Lakes)
« If Algorithm can’t proceed, provide explanation

e Grid too coarse

* No valid routes
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Presenter
Presentation Notes
Our proposed solution is a state-wide cyberinfrastructure for Alaska.  

Existing databases at UAF, Anchorage, the NorthSlope, and in the lower 48 will be federated.  

Since federated databases are all currently maintained by stewarding entities, data in cyberinfrastructure will continue to grow in volume and quality.

NSDSS users across the state will access the cyberinfrastructure automatically through the NSDSS workbench.

The NSDSS workbench will cache data for fast processing and to ensure workstations will work if network connection is lost.
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