
 
 

This is a digital document from the collections of the Wyoming Water 
Resources Data System (WRDS) Library. 

 
 

For additional information about this document and the document conversion 
process, please contact WRDS at wrds@uwyo.edu and include the phrase 

“Digital Documents” in your subject heading. 
 

To view other documents please visit the WRDS Library online at: 
http://library.wrds.uwyo.edu 

 
 

Mailing Address: 
Water Resources Data System 

University of Wyoming, Dept 3943 
1000 E University Avenue 

Laramie, WY 82071 

Physical Address: 
Wyoming Hall, Room 249 
 University of Wyoming 

Laramie, WY 82071 

Phone: (307) 766-6651 
Fax: (307) 766-3785 

 
 
 

Funding for WRDS and the creation of this electronic document was 
provided by the Wyoming Water Development Commission 

(http://wwdc.state.wy.us) 
 



Final Report for 
SSHHOOSSHHOONNEE  IIRRRRIIGGAATTIIOONN  DDIISSTTRRIICCTT  

RREEHHAABBIILLIITTAATTIIOONN  

AANNDD  GGIISS,,  LLEEVVEELL  IIII  SSTTUUDDYY  

  

To: WWYYOOMMIINNGG  WWAATTEERR  DDEEVVEELLOOPPMMEENNTT  
CCOOMMMMIISSSSIIOONN  

                      
 

Submitted by:

2824 Big Horn Ave.    
 Cody, WY 82414 

Phone: (307) 527-0915   
 Fax:  (307) 527-0916 

sce@sagecivilengineering.com 

November 2008 

 



 
 
 

FINAL REPORT 
 
 

SHOSHONE IRRIGATION DISTRICT REHABILITATION AND 
GIS, LEVEL II  

 
 

Prepared for: 
Wyoming Water Development Commission 

6920 Yellowtail Road 
Cheyenne, WY 82002 

 
 
 
 
 

Prepared by: 

 
2824 Big Horn Ave. 
Cody, WY 82414 

 
November 2008 

 



Final Report:  Shoshone Irrigation District Rehabilitation and GIS, Level II 

Table of Contents 
 

1 Introduction ............................................................................................................... 1 
Project History .........................................................................................................................1 
General .....................................................................................................................................3 
Purpose ....................................................................................................................................3 

2 Creation of GIS.......................................................................................................... 5 
2.1 Base Mapping.................................................................................................................5 
2.2 Development of the GIS Structure..................................................................................7 
2.3 Attribute Definition ..........................................................................................................9 
2.3.1 Numbering System................................................................................................... 10 
2.3.2 Creation of Data Dictionary ...................................................................................... 11 
2.3.3 Irrigation Feature Classes and Tables ..................................................................... 13 
2.3.4 Closed Drains Feature Classes................................................................................ 19 
2.3.5 Land Classification Mapping .................................................................................... 19 

3 Mapping ................................................................................................................... 20 
3.1 Field Mapping ...............................................................................................................20 
3.1.1 Field Mapping - Irrigation System............................................................................. 21 
3.1.2 Field Mapping - Closed Drains Mapping .................................................................. 22 
3.2 Digitized Mapping .........................................................................................................22 
3.2.1 Digitizing – Irrigation System.................................................................................... 22 
3.2.2 Digitizing – Closed Drains Mapping ......................................................................... 23 
3.2.3 Digitizing – Land Classification Mapping.................................................................. 23 
3.2.4 One Call of Wyoming Registration ........................................................................... 25 

4 Creation of GIS Search Tool .................................................................................. 26 
5 GIS Training............................................................................................................. 28 
6 Map Books............................................................................................................... 28 
7 Structure Inventory and Evaluation ...................................................................... 30 

7.1 Previously Identified Structures ....................................................................................30 
7.1.1 Corbett Tunnel.......................................................................................................... 30 
7.1.2 Corbett Dam ............................................................................................................. 32 
7.1.3 Buck Springs Undershot........................................................................................... 34 
7.2 Newly Identified Structures ...........................................................................................35 

8 Conceptual Designs and Cost Estimates ............................................................. 36 
8.1 Conceptual Level Designs ............................................................................................36 

 i



Final Report:  Shoshone Irrigation District Rehabilitation and GIS, Level II 

 ii

8.1.1 Corbett Tunnel.......................................................................................................... 36 
8.1.2 Corbett Dam ............................................................................................................. 37 
8.1.3 Buck Springs Undershot........................................................................................... 40 
8.1.4 Newly Identified Structures....................................................................................... 41 

9 Summary.................................................................................................................. 47 
Appendix A – Data Dictionary 
Appendix B – Data Viewer Manuals 
Appendix C – Conceptual Design 

 



Final Report:  Shoshone Irrigation District Rehabilitation and GIS, Level II 

List of Figures 
 

 

Figure 1.1 Shoshone Irrigation District....................................................................................................................2 

Figure 2.1:  GIS Structure .......................................................................................................................................8 

Figure 2.2:  Feature Class – Data Table Relationship............................................................................................9 

Figure 2.3:  Naming Convention Example ............................................................................................................10 

Figure 2.4:  ClosedDrains_point Data Dictionary Page ........................................................................................11 

Figure 2.5:  Control Structure Data Attributes Schematic.....................................................................................18 

Figure 3.1 Field Mapping ......................................................................................................................................21 

Figure 3.2 Original Mylar Overlay .........................................................................................................................24 

Figure 3.3 Original Mylar Overlay With Aerial Photo ............................................................................................24 

Figure 3.4 Digitized Land Classifications ..............................................................................................................25 

Figure 4.1 Illustration of GIS Search Tool Function..............................................................................................26 

Figure 4.2 Details Dialog Box ...............................................................................................................................27 

Figure 4.3 Document Tab – Details Dialog Box....................................................................................................28 

Figure 6.1 Map Book Page ...................................................................................................................................29 

Figure 7.1 End of Previous Tunnel Floor Topping Project....................................................................................31 

Figure 7.2 Tunnel Floor Erosion ...........................................................................................................................32 

Figure 7.3 Tunnel Apron Deterioration..................................................................................................................32 

Figure 7.4 Various Pictures Corbett Dam Erosion................................................................................................33 

Figure 7.5 Undershot Deterioration.......................................................................................................................34 

Figure 7.6 Canal Lining Deterioration ...................................................................................................................35 

 iii



Final Report:  Shoshone Irrigation District Rehabilitation and GIS, Level II 

List of Tables 
 

 

Table 2.1:  GIS Information Sources.......................................................................................................................6 

Table 2.2:  Feature Designators……………………………………………………………………………………........11 

Table 2.3:  Attribute Types....................................................................................................................................12 
Table 2.4 Structure Evaluation Rating Scale ........................................................................................................15 
Table 2.5 Pipeline/Open Ditch Evaluation Rating Scale.......................................................................................16 
Table 8.1 Corbett Tunnel Estimate .......................................................................................................................37 
Table 8.2 Corbett Dam Estimate...........................................................................................................................40 
Table 8.3 Buck Springs Undershot  and Canal Lining Estimates .........................................................................41 
Table 8.4 275-358 cfs Drop...................................................................................................................................42 
Table 8.5 20 cfs Check Estimate ..........................................................................................................................43 
Table 8.6 40 cfs Check Estimate ..........................................................................................................................43 
Table 8.7 80 cfs Check Estimate ..........................................................................................................................44 
Table 8.8 100 cfs Check Estimate ........................................................................................................................44 
Table 8.9 20 cfs Drop Estimate.............................................................................................................................45 
Table 8.10 Project Summary Estimate .................................................................................................................46 

 iv



Final Report:  Shoshone Rehabilitation and GIS, Level II Study 

 

1 Introduction 
Project History 
The Shoshone Project was born in 1904 when the Secretary of the 
Interior authorized the project.  As authorized, the project was to 
include a storage reservoir on the North Fork of the Shoshone 
River west of Cody.  Water would then be delivered to four 
divisions – Garland, Frannie, Willwood and Heart Mountain 
Divisions.  Buffalo Bill Dam was constructed and ready for 
operation by 1910.  The Garland Division was first to be 
constructed and consisted of lands near the Town of Powell, WY.   
The Garland Division began delivering water in 1908.  Completion 
of the Garland Division occurred in 1918.  Once irrigation was 
established, the Shoshone Irrigation District (SID, Sponsor) was 
formed and operation responsibilities were transferred from the 
Bureau of Reclamation to SID.  The District delivers water to over 
36,000 acres near the City of Powell (see map next page).  
The District’s facilities begin at Corbett Dam located approximately 
16 miles downstream of Buffalo Bill Reservoir.  The structure is a 
large weir approximately 400 ft long, with water diverted from the 
river and into the Corbett Tunnel.  The diversion capacity is slightly 
greater than 1,000 cfs.   The Garland Canal begins at the outlet of 
the Corbett Tunnel and continues northeasterly and splits at the 
Frannie Canal.  Approximately 550 cfs is diverted into the Frannie 
Canal at this point.  The remainder continues on in the Garland 
Canal to its last delivery point east of Powell.  Multiple Laterals are 
fed by the Garland and Frannie Canals. 
The Frannie Division also receives its water from the Garland and 
Frannie Canals.  The upper 14 miles of the Frannie Canal are 
operated and maintained by the SID and deliver water to lands 
under its service area.  The remainder of the Frannie Canal 
delivers water to the Frannie, WY and Deaver, WY area and is 
maintained by the Deaver Irrigation District.  This district supplies 
water to approximately 15,000 acres.  Maintenance costs for the 
portions of the Garland and Frannie Canals used to deliver water 
to this area are borne by both districts with a cost sharing 
agreement.   
Improvements are being made continuously to SID infrastructure.  
In the spring of 1982, a large Rehabilitation and Betterment 
Program was completed.  Under this project, many laterals were 
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Figure 1.1 Shoshone Irrigation District 
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placed into pipe or lined with concrete.  Since that time another 
Rehabilitation and Betterment Project, funded partially through the 
Bureau of Reclamation and partially through the WWDC was 
completed.  Funding by the Bureau has ceased, however projects 
utilizing WWDC money and in kind matching by the SID are 
ongoing.  Most major structures have been rehabilitated and work 
continues converting open channel laterals into pipelines to 
reduce maintenance and seepage losses throughout the system.  
The result of these efforts is a fully functional and efficient water 
delivery system.   
General 
In May of 2006 Sage Civil Engineering (SCE) was chosen to 
complete the Shoshone Rehabilitation and GIS, Level II Study.  
The notice to proceed was issued in June of 2006.  This project 
had two main purposes.  The first was to produce a Geographic 
Information System (GIS) for use by the District in their everyday 
operations.  The second was to evaluate the Buck Springs 
Undershot, Corbett Tunnel,  Corbett Dam and other miscellaneous 
structures as deemed necessary for existing condition and 
possible rehabilitation actions.   
Initial scoping meetings were conducted with representatives of 
the WWDC, Shoshone Irrigation District and Sage Civil 
Engineering.  The overall plan for the GIS was reviewed at that 
time and input from all parties was obtained.  Based on these 
meetings and subsequent conversations, the GIS format was 
determined and the conceptual designs completed. 
 Purpose 
Several goals were identified for this project.  These goals involve 
different aspects of the system and are listed below. 
Irrigation System Mapping – Map the Shoshone Irrigation system 
including the delivery system, underground and open drains, and 
Bureau of Reclamation Land Classification Maps for inclusion in a 
GIS. 
Structure Inventory and Evaluation – Study the entire system for 
structures to evaluate the condition of all structures with special 
attention given to the Corbett Dam intake, the floor of the Corbett 
tunnel and the Buck Springs Undershot.  Conceptual Designs and 
Cost estimates have been prepared for those structures or 
portions of structures found to require major repairs. 
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Creation of GIS – Create a GIS system based on the mapping and 
structural evaluation of the system.  The GIS includes 
georeferenced Land Classification maps, land ownerships and 
water rights. 
GIS Training – Training of District personnel in how to utilize the 
GIS.  
Deliverables – Deliverable items will include:  Map Books, GIS, 
“One Call of Wyoming” Registration, Conceptual Designs Cost 
Estimates and Report. 
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2 Creation of GIS  
The first step in any GIS project is to identify the design 
constraints and create the database structure for the 
project.  This structure will form the foundation for the 
data collection and field mapping.  Several components 
of the District were identified by the WWDC and the 
Sponsor for inclusion in the GIS.  These are: 

o Irrigation System  
o Closed Drains 
o Land Classification Maps 

Each component has unique data associated with it that 
is incorporated into the database. 

2.1 Base Mapping 
Based on discussions with the Sponsor and WWDC, the 
potential uses of the GIS were reviewed.  The potential 
uses of the database are component dependent.  
However, the main use common to all of the components 
is to quickly create maps for use by District personnel.    
Certain “base” data will be desired for all the maps 
created.   
The GIS functions require not only the data and mapping 
collected during SCE field surveys, but also data 
available from other sources.  This data can be used in 
all of the mapping as the base map to be underlain 
beneath the system mapping completed by SCE.  In our 
opinion the following were necessary for inclusion in the 
mapping: 

o Aerial Photography  
o 7.5 Minute USGS Quadrangle Maps  
o Roads  
o County Parcel Data 

Aerial photography was considered necessary for several 
reasons.  The primary reason is that it is a useful tool to 
provide a reference of a structures location in relation to 
various landmarks.  The photography is also useful in 
quickly identifying areas of land under agricultural use.   
The 7.5 Minute USGS Quadrangle Maps (Quads) are 
also useful as a base layer for use in creating various 
maps.  As with the aerial photography, the Quad maps 
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provide a reference for determining the location of 
facilities on the ground.  They provide additional 
information not included on aerial photos.  
Additional information not included (or not to the detail 
desired) on the Quads or the Aerial photos is the road 
mapping or “coverage”.  The aerial photography and 
quadrangle maps are in a raster format.  Since it is in an 
ArcGIS format rather than a raster format the display on 
the road mapping can be easily modified.  There are also 
many roads labeled in the road mapping that are not 
labeled on the quadrangle mapping.  By including the 
road coverage, the local roads can be identified and 
labeled making route planning much easier. 
County parcel data is obtained from Park County.  We 
anticipate that the County Parcel Data will primarily be 
used by the District when analyzing and using the Land 
Classification Maps.  However, they are useful in 
resolving questions regarding land ownership, property 
line locations.   
The mapping discussed above came from outside 
sources.  The aerials (2006 True Color NAIP) included in 
the GIS were supplied by the Sponsor.  The 7.5 minute 
quadrangles were obtained as Digital Ortho Quads from 
the Wyoming Spatial Data Clearinghouse website.  The 
parcel data was obtained from Park County.   The Park 
County Data are updated every year.  The roads were 
also obtained from the Wyoming Spatial Data 
Clearinghouse website.  Below is a summary of the some 
of the sources for GIS data that are readily available.  
Other sources exist but we have found these to be the 
most useful. 

Table 2.1:  GIS Information Sources 

Common Sources of  GIS Information 

Wyoming Spatial Data Clearinghouse http://wgiac2.state.

Park County Contact Park County

USDA-NRCS Geospatial Data Gateway http://datagateway.n

Wyoming Water Resources Data System (WRDS) http://wgiac2.state.

All of the data uses some sort of projected coordinate 
system to convert the three dimensional data to two 
dimensions for use in the map.  For this project UTM 
Zone 12 was used for the SCE mapping.  Most of the 
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mapping obtained from other sources was already 
projected onto this coordinate system, however ArcMap 
will project data with other coordinate system “on the fly” 
so data downloaded from other sources can be used 
without changing the coordinate system.   

2.2 Development of the GIS Structure 
With the base mapping requirements identified, the basic 
structure of the remainder of the GIS needed to be 
created.  As mentioned previously, this structure is 
dependent upon the types of features that make up each 
component and the amount of data the District needs on 
each feature to effectively meet their needs.  The 
irrigation system was the most involved as this is the 
component that receives the majority of the District’s 
maintenance energies throughout the year.  The 
georeferencing and digitizing of the land classification 
maps was the second most data intensive portion of the 
project, while the closed drains simply involved obtaining 
horizontal positions for use in the mapping.   
All of the mapping data generated by SCE is stored in the 
“ShoshoneGIS” database, which consists of three 
separate components. 

1. Irrigation System GIS 
2. Closed Drains GIS 
3. Land Classification GIS 

This project could have been configured either with a 
single database containing all of the data and mapping 
for the project, or separated into three databases.  This 
would have resulted in one for the irrigation system, one 
for the closed drains and one for the land classification 
maps.  There are pros and cons to either configuration.  
We ultimately felt that the single database file worked the 
best.  The display features included with ArcView allow 
us to group feature classes by component.   
The GIS structure is comprised of Feature Classes and 
Data Tables.  Each component of the system has certain 
feature classes associated with it.  The basic database 
structure is shown below.  

7 
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Figure 2.1:  GIS Structure 

The relationship between the different database 
components is illustrated by this drawing.  The GIS 
database is made up of the three components of the SID.  
The three components are each made up of the different 
types of features (feature classes) that make up that 
portion of the system.  Each feature class is made up of 
the attributes to be stored for that particular feature.  The 
final components of the database are the Data Tables.  
These are made up of data that is not an actual feature in 
the mapping.  In the case of the Shoshone GIS database 
they are used to store data related to the one or more of 
the various feature classes and include a one to many 
relationship.  For example, a Control Structure could 
have several site visits, photos or record drawings 
associated with it.  The information about each site visit is 
stored in the SiteVisits Table.  Similarly, the information 
and file paths for each photo or document associated 
with a particular structure are stored in the Documents 
Table.  
Each document or site visit in the data tables is 
catalogued by its associated features identification 
number, which is found in the FEATURE_ID field for the 
Control Structure feature.  The example illustrates the 
relationship between the feature class and the 
Documents data table.  The feature class consists of the 
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mapped feature and its associated data which are shown 
in the Control Structure Attribute table. 

 
Figure 2.2:  Feature Class – Data Table Relationship 

The entry for Structure S10A014 is highlighted in the 
Control Structure attribute table.  This structure has five 
documents associated with it which are highlighted in the 
Documents data table.  In this way, the documents for 
each structure can be related to the structures in the 
mapping.  The other data tables used in this GIS all have 
similar relationships to their feature classes.  The 
numbering system is described in more detail below. 

2.3 Attribute Definition 
As illustrated by the data table discussion above, many 
different attributes for each feature class were identified.  
One of the most important of these is the identification 
number.  Each feature has this number.   

9 
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2.3.1 Numbering System 

One of the first steps prior to collecting data and mapping 
was to develop a numbering system or ID for each 
feature class.  The numbering system chosen has the 
format shown below. 

 

R50F004

R-Feature Class Designator 50F – Lateral Name 004 – Reach Number 

Figure 2.3:  Naming Convention Example 

The example shown is for the reach R50F004 but is 
similar to the system used for the other feature classes in 
the project.  The irrigation system has seven feature 
classes, the closed drain system has two feature classes 
and the land classification has one feature class.  The 
land classification map polygons do not have a special 
numbering system.  They are simply numbered 
consecutively.   
The feature class designators are shown below at the 
left.  For the feature classes within the irrigation system, 
the number consisted of a one letter identifier to indicate 
the feature class.  For example, control structures are 
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delineated with an S, bridges a B, etc.   The next few 
letters contained the lateral or canal designation.  The 
next three characters indicate the structure number.  
Reaches have an extra character on the end to indicate 
sub- reaches.   The reaches and structures were Table 2.2:  Feature Designators 

numbered from upstream to 
downstream.  If a reach is to be broken 
into two sub-reaches the two new sub-
reaches would be designated as ###A 
and ###B. 

2.3.2 Creation of Data Dictionary 
After finalizing the basic structure of the 
database, details were determined for 
the data to be recorded, the format of 
that data and how that data would be 
obtained.  The product of this process is 
the Data Dictionary.  This process is 
discussed below.  

The Data Dictionary is used to organize each piece of 
information and its specific characteristics.  An example 
of the data dictionary page for the “ClosedDrains_point” 
(Underground Drain Manhole) feature class is shown 
below. 
ClosedDrains_point
Alias: Closed Drains_point

Description:

Attribute Alias Description Key Field Type Domain Size Null Default
    
ClosedDrains_point   

OBJECTID Object ID; 
dataless key

Integer n/a N <null>

SHAPE Graphic Geometry n/a N <null>
NodeID NodeID Unique 

identifer
PK String n/a N <null>

DrainName DrainName Name of the 
drain

String 25 N <null>

NodeType Type of Node The type of 
node

String d_DrainNodeType 25 N <null>

Material Lid Material Type of 
material that 
this node's 
lid Is made 
from

String d_DrainNodeMaterial 25 N <null>

Notes Notes General 
comments 
collected in 
the field

String 255 Y <null>

This point feature class represents a node in the drain system

 
Figure 2.4:  ClosedDrains_point Data Dictionary Page 

This sheet contains all of the information about the 
feature class and the data to be recorded.  The top row of 

Irrigation Feature Class Designator
Bridge B 
Control_Structure S 
DrainInlet D
Measurement_Structure S 
OpenDitch R 
Pipeline R 
SimpleNode N
Undershot U
Vent V
Closed Drains Feature Class Designator
ClosedDrain_Line CDL
ClosedDrain_Point CDP

11 
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the sheet contains the name of the feature class.  In this 
case ClosedDrains_point.  Immediately below the name 
is the Alias.  ArcView identifies each feature based on the 
feature class name, in this case ClosedDrains_point.  
The alias provides an optional, more user friendly name 
for display in the mapping.  The alias allows the use of 
spaces and other characters that cannot be used in the 
feature class name.   After the description, each attribute 
is listed on the left.  OBJECTID is a required field that 
ArcMap requires for every feature.  The SHAPE attribute 
is also required for each feature.  This indicates that the 
feature is associated with a geometric element to be 
included in the map.   
The remaining attributes were identified by SCE, based 
on the conversations with the Sponsor and WWDC, as 
being needed for each structure.  Important 
characteristics about the data types of each attribute are 
entered in the table under the appropriate columns.  The 
alias is similar to the feature class alias discussed above.  
The descriptions column is self explanatory.  The key 
column is used to indicate which attribute contains the 
unique identifier by which the feature will be described.  
In this case it is the NodeID attribute as indicated by the 
PK value in the key column.  At least one attribute for 
each feature has to contain a number or name that is 
unique to that feature.  It is by this attribute that each 
feature will be identified.  Its importance will be discussed 
further below.  The field type tells the user what type of 
data it is.  This is determined based on the end use of the 
data.  The entries in this column used for this project are 
listed below. 

Table 2.3:  Attribute Types 

Value Description 
Integer Data is an integer number
String Data is some sort of text
Date Date value 
Single Single precision decimal number
Double Double precision decimal number

The next column is the domain name.  If the attribute is 
defined by a domain, the domain name is listed here.  If 
not then this column is left blank.  A domain is simply a 
list of possible values.  For instance, in the case of this 
feature the domain d_DrainNodeType is used to define 
the attribute DrainNodeType.  This allows us to use drop 
down lists when field mapping and when entering data in 

12 
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ArcView.  The only values possible for defining this 
attribute are: 

o Manhole 

o Outlet 

o Unknown 

Not only does it make for faster data entry by allowing the 
user to point and click the correct entry, but it also allows 
the database designer to restrict the user from entering 
just any value.   
Size indicates the number of characters allowed for entry.  
All the NodeID’s are less than 25 characters in length so 
25 was used to limit the size of the attribute entry.  
Twenty-five characters is the default value set arbitrarily 
determined by SCE.  The notes attribute length was set 
at 255 characters to allow longer notes to be entered.  
The Null column indicates whether or not data is required 
for that attribute or not.  “N” indicates data must be 
entered into that attribute.  “Y” indicates that the user can 
leave that particular attribute blank if desired.  The final 
column, “Default”, is used to indicate whether or not an 
initial default value will be used.  For instance, since the 
vast majority of Drain Nodes will be manholes and 
Outlets or Unknown, the default value of Manhole could 
be used for the attribute DrainNodeType.  This way the 
user can continue entering data without having to type or 
even select a value.  In the case of this feature, we did 
not define any default values. 
These sheets were created for every feature class within 
the irrigation system and they are included in Appendix 
A.  They are useful tools for planning the GIS and 
organizing the data to be collected.  While the user will 
normally not be concerned with the data within these 
sheets, we have included them in this report as they may 
be useful when modifications to the GIS are desired or 
for reference.  The different features and their data 
comprising each component (Irrigation System, Closed 
Drains and Land Classification Maps) will be discussed in 
more detail below.  

2.3.3 Irrigation Feature Classes and Tables 
The irrigation system GIS was determined to be the most 
involved of the three main components.  The Irrigation 
System is composed of many different feature classes 
with different types of data to be collected for each.  The 

13 
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main uses of the GIS were outlined in the proposal 
stages of the project and include: 

o Creating Hard Copy Maps 
o Creating an Interactive Digital Map 
o Maintaining Records 
o Maintenance Planning 
o Replacement Planning 

These are listed in order of SCE’s perception of the 
importance placed on them by the District.   The most 
useful feature of the GIS seemed to be the ability to 
quickly generate maps for use in the field and to give to 
other interested parties.   
The GIS needs to contain enough detail to fulfill the 
District’s needs, but not be too cumbersome.  It is 
important to put a lot of thought into determining how 
each entity will be mapped, what data was required and 
in what format the data would be.  The feature classes 
used for the irrigation system component are: 

o Control Structure 
o Simple Turnout 
o DrainInlet 
o Measurement_Location 
o OpenDitch 
o Pipeline 
o SimpleNode 
o Undershot 
o Vent 
o Bridge 

The irrigation system is made up of a network of line and 
point features.  Linear features can be thought of as the 
conduits that carry water and the point features can be 
thought of as points where linear features are connected.  
The GIS also contains objects that are not necessarily 
included as part of the distribution network.  Examples of 
these are Vents, Bridges, Undershots, and Drain Inlets – 
all mapped as point features.  These are features that are 
important to map but really are not part of the system as 
far as the flow network is concerned.  The linear features 
used to map the irrigation system network are Open 

14 
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Ditches and Pipelines.  The point features that act as 
junctions are Control Structures, Measurement Locations 
and Simple Nodes.  Most of the attributes are fairly self 
explanatory and are explained in detail in the Appendix.  
Condition ratings were common to several different types 
of features with the rating system discussed below.  

Condition Rating 
One of the main goals for this study was to evaluate the 
SID system and catalogue deficient structures.  To 
accomplish this goal, the various features within the 
district needed to be evaluated and rated.  This required 
a rating system that could be used when the feature was 
visited and mapped.  We felt that the rating system 
needed to meet three criteria.  

1. The rating system must be simple and easy to 
understand.   

2. The rating system should be objective. 
3. The rating system needs to be fast and efficient. 

The rating number needs to be intuitive so that at a 
glance it tells the owner something about the structure 
without the owner having to research the number more in 
depth.  
Due to the large number of facilities to be rated (nearly 
3000), a totally objective rating is probably not possible.    
However, it is important to include as many quantitative 
measurements as possible to try to make the ratings as 
objective as possible.  The more objective the rating 
system can be made, the more valid it will be as a tool for 
comparison of structure conditions.  
A fast and efficient rating system as defined here means 
that the structures can be rated very quickly.  The 
number of features required that they be able to be 
mapped quickly.  In our opinion, the simplest way to 
accomplish this was to set up a rating system of 1-5, as 
shown below. 

Table 2.4 Structure Evaluation Rating Scale 

Structure Evaluation Rating Scale 
# Description 

1 NEW or like new condition. 
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2 

Small amount of concrete degradation on inside and/or outside.  Concrete 

degradation to a depth of 1/2± inch.  If a steel structure, portions of steel or steel 

members could be slightly deformed.  Structure classified as in GOOD condition.

3 

Portions of structure showing large amounts of concrete degradation.  Some 

rebar may be exposed.  Concrete degradation appears to be at a depth of ½” to 

2 inches.  Structure may have cracks and small portions breaking off, usually in 

the floor.  If a steel structure, considerable deformation of the steel members is 

evident.  Structure classified as in FAIR condition. 

4 

Portions of structure showing excessive amounts of concrete degradation and/or 

portions of rebar showing.  Concrete degradation to a depth of 2-3 inches.  

Structure may have cracks and portions of floor and walls missing.  If a steel 

structure, steel is mangled and/or members have large bends that deform walls.  

Structure performance is affected.  Structure classified as in POOR condition. 

5 

Large portions of structure showing excessive amounts of concrete degradation 

and large portions of rebar showing.  Concrete degradation at a depth of greater 

than 3 inches.  Structure may have severe cracking and many portions missing.  

If a steel structure, steel is severely mangled and severe bends.  Structure 

performance is questionable.  Structure classified as in VERY POOR condition. 

Because reaches are generally constructed of natural 
channel, pipe or concrete, different descriptions were 
used for reach rating number.  The Open Ditch and 
Pipeline rating scale is shown below. 
 

Table 2.5 Pipeline/Open Ditch Evaluation Rating Scale 

Pipeline/Open Ditch Evaluation Rating Scale 

# Description 

1 NEW or like new condition – usually referring to natural channel 

2 Concrete channel – may have cracks but in good condition.  The condition of 
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this channel is GOOD.     

3 
Concrete channel – lots of cracks, portions may be breaking up, but concrete 

channel remains in its original form.  The condition of this channel is FAIR.     

4 

Concrete channel – concrete has severe breaking and small sections of 

concrete channel missing leaving ground exposed.  The condition of this 

channel is POOR.     

5 

Concrete channel – concrete has severe breaking and large sections (entire 

channel cross section) of concrete channel missing leaving ground exposed.  

The condition of this channel is VERY POOR. 

Each feature class and its remaining attributes are 
described in more detail in Appendix A.  The Control 
Structure feature class is described in more detail below 
to illustrate the types of data collected for each feature. 

Control Structures – Point Feature, Network Junction 
The Control Structure feature class was created to map 
the majority of the largest structures in the system.  
Control structures can be located in pipelines or open 
channels and are used as junctions within the irrigation 
system network.  When this feature class was defined, 
much thought had to go into how it would be mapped.  
Control structures within the system can have as many 
as four turnouts distributing water from one structure.  
Control structures were determined to be the most data 
intensive of all of the parts making up the Irrigation 
System.  The data collected on each structure had 
allowed the GIS to provide the district with several types 
of info. 

1. The basic design of the structure; 
2. The number and size of measurement structures 

and turnout sizes; 
3. Overall dimensions to classify the structure’s 

relative size to other structures as a basis of 
importance; 

4. The condition of the structure.
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After some thought and discussion it was decided to 
include the attributes of all of the attached turnouts within 
the attributes of the control structure.  This adds 
additional attributes to those already recorded for a 
control structure but significantly reduces the amount of 
mapping and the complexity of the GIS.  Two other 
alternatives were considered.  One was to map the 
center of the control structure, then map each turnout 
separately entering data for each.  For the example of a 
structure with four turnouts, what is one point feature 
under the scenario chosen would be mapped as five 
features- one control structure and four simple turnouts 
under the alternative scenario.  Additionally, some sort of 
linear feature would be required to connect all of these 
point features resulting in four additional linear features.  
The second alternative was to add a data table and store 
the turnout data within this table similarly to the way the 
documents and site visits are stored.  The turnout would 
then be related to control structure by the control 
structure’s ID number.  This was also rejected because 
we felt the benefits did not warrant the additional 
complexity. 

 

Turnout 1 
• CAP1_CFS 
• MEASTYPE1 
• ReachID1 
• GATEW1_FT 
• GATEHT1_FT 
• Width1_FT 
• LENGTH1_FT 
• FarmUnit1 

Drain Inlet 1 
• DrainName1 
• PIPESZ1 IN 

Control Structure Attributes 
• ObjectID 
• Shape 
• StrucID 
• ReachID 
• Constdate 
• TurnoutTyp 
• Material 
• StrucCap_CFS 
• InletW_FT 
• InletHT_FT 
• OutletW_FT 
• OutletHT_FT 
• Condition 
• StrucW_FT 
• StrucHT_FT 
• NumofTRNOut 
• Notes 

Turnout 3 
• CAP3_CFS 
• MEASTYPE3 
• ReachID3 
• GATEW3_FT 
• GATEHT3_FT 
• Width3_FT 
• LENGTH3_FT 
• FarmUnit3 

Turnout 2 
• CAP2_CFS 
• MEASTYPE2 
• ReachID2 
• GATEW2_FT 
• GATEHT2_FT 
• Width2_FT 
• LENGTH2_FT 
• FarmUnit2

Turnout 4 
• CAP4_CFS 
• MEASTYPE4 
• ReachID4 
• GATEW4_FT 
• GATEHT4_FT 
• Width4_FT 
• LENGTH4_FT 
• FarmUnit4

Drain Inlet 2 
• DrainName2 
• PIPESZ2_IN 

CONTROL STRUCTURE

Figure 2.5:  Control Structure Data Attributes Schematic 
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Since this feature class was going to be used for all of 
the control structures in the system, the format had to be 
flexible and able to accommodate multiple turnouts (from 
one to four).  It also needed to be able to accommodate 
multiple drain inlets.  Drain inlets are used to indicate a 
location where a wasteway or underground drain enters a 
lateral.  Many times these enter at a control structure.  To 
accommodate this situation, the ability to describe up to 
two drain inlets was included in the attributes.  Figure 2.5 
summarizes the control structure feature and its data.  
Each attribute is described in detail in Appendix A. 

2.3.4 Closed Drains Feature Classes 
The second subpart of the GIS was the Closed Drains.  
The closed drains consist of buried clay tile piping with 
access manholes placed periodically throughout their 
length.   
The existing maps of these drain lines are old and do not 
reflect modifications that have been made.  SCE was 
tasked with mapping the locations of known manholes 
and drain outlets.  Two different feature classes were 
created.     

o ClosedDrains_line 
o ClosedDrains_point 

The data collected was minimal and detail on the data 
collected for these features is contained in Appendix A.   

Georeferencing of Existing Maps 
Several maps of the existing drains exist.  These had 
been previously scanned by the District and were 
supplied in electronic format to SCE.  SCE then overlaid 
them on the same base mapping discussed above and 
they were georeferenced to the coordinate system of the 
rest of the GIS.  These maps were then digitized to 
provide field personnel maps to use in finding the 
drains/manholes in the field.  These maps became a 
layer in the GIS.  The District can now not only see the 
feature classes mapped and created by SCE, but also all 
of the historic data they had previously. 

2.3.5  Land Classification Mapping 
The third subpart of the GIS was the Land Classification 
Mapping.  One polygon feature class was created and 
the required data was determined.  The data required 
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was based on the data currently contained on the mylars.  
Mylars are the maps currently used by the district for 
recording the land classification of irrigated acres.  They 
were created by overlaying blank mylar sheets over 
aerial photos and tracing the irrigated lands.  A 
planimeter was then used to measure the area of 
irrigated acres.  Other attributes were also added to 
potentially allow the district to correlate the land 
classification mapping to the Park County GIS containing 
ownerships and property boundaries.   
One of the most important pieces of data associated with 
the Land classification mapping is the acreage 
associated with each class of land.  Two areas were 
recorded.  The first is the area that had been calculated 
previously using a planimeter and the mylars.  The 
second is the area as digitized by SCE and automatically 
calculated by ArcGIS.  The District’s billing is based on 
the area calculations.  Both areas were included to 
provide continuity between historic billing rates and future 
rates.  A reclassification is planned in the near future but 
was outside the scope of this project.  The second area 
calculation will provide the District with a more accurate 
measurement and can be used to resolve billing 
discrepancies.          

3 Mapping  
Once the GIS structure was determined, the actual 
mapping tasks could begin.  The mapping can be split 
into two categories, field mapping and digitizing.  The 
field mapping was used where we felt that a physical 
mapped location in the field was required.  These 
features included the various structures and point 
features in the irrigation system and the closed drain 
manholes.  The linear features such as pipelines, open 
ditches and closed drain pipelines were digitized based 
on the aerial photos and the location of the structures 
acquired during the field mapping.  

3.1 Field Mapping 
The field work was completed by SCE using a Trimble 
ProXH GPS receiver and Ranger data collector.  The 
data dictionary discussed above was entered into the 
data collector to prompt the field personnel to enter the 
correct data.  This method provides the capability of 
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mapping quickly and efficiently while providing sub-meter 
accuracy.   
Regardless of the features being mapped (Irrigation or 
Closed Drains), the field data was collected in the same 
manner.  The position of the structure was taken by 
placing the GPS receiver on the center of the structure.  
While the position data is being acquired, the mapper is 
making measurements and entering the other data about 
the feature being mapped.  Once all of this data is stored, 
photos were taken and recorded so that they could be 
correlated in the office.   

 
Figure 3.1 Field Mapping 

After returning from the field, the data is processed by 
applying differential correction routines.  An appropriate 
base station maintained by the National Geodetic Survey 
is used to improve the accuracy of the position data.  
Once this post processing was completed the mapping 
data was added to the database.   

3.1.1 Field Mapping - Irrigation System 
Beginning at Corbett Dam, the irrigation infrastructure 
was surveyed working eastward towards Powell.  The 
main canal and each lateral were driven and each 
structure mapped along the way.  Extra care was taken 
on all structures and facilities directly used for delivery of 
water.  Ancillary features such as bridges, drain inlets, 
etc. were mapped but less data was recorded.  They 
were not considered part of the delivery network, 
however they can affect operation and were included.  
The difficulty in the irrigation mapping was mainly a 
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logistical one.  With nearly 3,000 features mapped and 
multiple photos per feature organization was very 
important.  The flip cards in the photo above illustrate one 
of the methods we used to ensure that the photos are 
linked to the correct structure.   

3.1.2 Field Mapping - Closed Drains Mapping 
The Closed Drains mapping proved to be the most 
difficult of the field mapping tasks.  As mentioned 
previously, many of the original manholes have been 
buried and may be several feet below the ground 
surface.  Initially, SCE personnel attempted to locate this 
infrastructure based on the original maps.  However, the 
most efficient method of locating this infrastructure was 
by utilizing District personnel.  Many of these locations 
are known only to landowners and/or District employees.  
The manholes that could be identified were field mapped. 

3.2 Digitized Mapping 
Concurrent with the field mapping, SCE digitized certain 
features within the project.  This process involved using a 
combination of existing maps and aerial photos.  This 
process is outlined in more detail below.  

3.2.1 Digitizing – Irrigation System 
The features of the irrigation system digitized were 
primarily the open ditches and pipelines.  This process 
involved a couple of different data sources and methods. 
The open channel portions of the project were relatively 
easy to digitize as they are visible on the aerial photos.  
The canals were traced from the aerial photos to map 
their alignment.  After they were drawn graphically, the 
data fields were populated.  This was accomplished 
based on field data by using the data collected in the 
reach point feature discussed above.  This provided an 
efficient method of mapping these features.   
The locations of changes in canal shape or lining material 
were mapped in the field as simple nodes.  Each pipeline 
or open channel reach will be bounded by a point feature 
such as a control or measurement structure or a simple 
node.  These point features allowed the digitized 
mapping to be corrected at various points along the 
length of the canal or lateral.   
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Buried pipelines were difficult to map.  The structures 
used to control water were mapped in the field, and  
bends and curves in the piping were determined from the 
record drawings or visible evidence of trenches on the 
aerial photos.  The pipelines were digitized using this 
combination of mapped data, photo data and record 
drawing data. 

3.2.2 Digitizing – Closed Drains Mapping 
As discussed above, the manholes were mapped in the 
field where they could be found.  Over the years, many of 
these manholes have been cut off and buried to put the 
land into production.  The remaining manholes are few 
and far between and are not always visible at the angle 
points or changes in direction.  The only logical way to 
map these features was to locate the manholes and 
assume they are connected by pipe. 
Several resources were available to aid in this task.  The 
first were the original drain maps initially georeferenced 
for use in the field.  These provided the best record of 
bend locations, pipeline locations, etc.  Also available 
were aerial photos from different dates throughout the life 
of the project.  SCE georeferenced these for future use 
by the District as an additional data layer.  In many of 
these the trench locations were still visible.  Based on 
this data, the drain system was mapped and correlated to 
the manholes found in the field.   

3.2.3 Digitizing – Land Classification Mapping 
The land classification mapping was entirely done in the 
office by digitizing the existing mylar maps.  The series of 
screen captures below illustrate the process. First the 
mylars were georeferenced so that they could be viewed 
in conjunction with the aerial photo and the rest of the 
mapping.   
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Figure 3.2 Original Mylar Overlay 

The land classes and acreages calculated with the  

 
Figure 3.3 Original Mylar Overlay With Aerial Photo 
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original mylars are visible in the drawing.  The next figure 
shows how these drawings overlay on the photo.   

 
Figure 3.4 Digitized Land Classifications 

The red lines below illustrate the digitized polygons.  One 
of the polygons is highlighted and the data table is 
shown.  Many of the land classification polygons have 
more than one parcel within their boundaries.  The 
county parcel number for the parcel with the most area 
within the land class polygon was input into the table.   
The result of the land classification mapping effort was a 
set of maps the District can easily overlay on all of the 
other mapping to create new maps and verify the existing 
data.  As areas are developed, the land classification 
maps can be updated to reflect the new conditions in the 
field. 

3.2.4 One Call of Wyoming Registration 
The mapping of the various components will provide the 
District with an effective management tool.  At the time of 
this report, the District was already utilizing the mapping 
in a variety of ways.  One very important use not 
discussed previously, was registering with One Call of 
Wyoming.  
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SCE provided the mapping of the various linear features 
(pipelines, underground drains, etc.) to One Call of 
Wyoming.  In the past the District has relied on 
notification by contractors or their own personnel for 
information about projects crossing their facilities.  Now 
they are being notified through One Call and are able to 
at a minimum stay more informed about activities in and 
around their buried utilities.   

4 Creation of GIS Search Tool 
To aid the District in the use of the GIS a GIS search tool 
was created.  The User’s Manual and Installation Manual 
are included in Appendix B.   
The code is supplied in C# and included on the CD.   
The search tool incorporates a few simple buttons to 
graphically search for, display and modify structure data.  
The figures below illustrate how this tool works.   
 
 

 

Details Window

Toolbar

Search & Results 
Window 

Figure 4.1 Illustration of GIS Search Tool Function 

 
The tool bar allows the user to access the display 
window.  The user can then define a search area to 
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select different features in the map.  The features within 
the window area are displayed in the Search Results 
Window.   

 
Figure 4.2 Details Dialog Box 

From here the user can pan, zoom, create reports and 
access the data by pressing the details button.  The 
details button opens a second dialog box (above) 
displaying all of the details for the specific feature 
selected.   
The data can be viewed and edited from this box, and 
pressing the tabs at the top accesses linked documents 
and lists the site visit records for the feature.  All of the 
Bureau of Reclamation Record Drawings had been 
previously scanned and were supplied in electronic 
format by the District.  These drawings and the photos 
collected in the field were linked to the feature.  A 
preview of these documents can be seen by pressing the 
Documents tab at the top of the box. 
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Figure 4.3 Document Tab – Details Dialog Box 

From this view, the linked documents can be cycled 
through using the arrows or by pressing the full button, 
the file is opened in the software as specified in Windows 
for the file extension. 

5 GIS Training 
SCE provided training to the District on an as needed 
basis.  Our personnel met with the District on several 
occasions to illustrate basic tasks and how best the GIS 
could benefit them.  Since the on-site meetings, we have 
provided support and answers to questions over the 
phone, and will continue to aid the District if required. 

6 Map Books 
One of the deliverables required by SCE’s agreement 
was a map book.  Two of these books have been 
provided.  They consist of three-ring binders with plastic 
slip sleeves containing the 11X17 maps.  Substitute 
maps in the books can be reprinted from Adobe pdf files 
contained with the project files.  These map book pages 
can also be accessed using ArcGIS.  An example of a 
map book page is included on the following page.   



Final Report:  Shoshone Rehabilitation and GIS, Level II Study 

29 

 
Figure 6.1 Map Book Page
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7 Structure Inventory and Evaluation 
In general, the District’s past maintenance and 
rehabilitation efforts have been successful.  The District 
has been proactive in structure replacement and facility 
upgrades.  Previous projects have replaced or repaired 
the majority of the large structures within the system.   
Many miles of open ditch have been converted to 
pipelines for reduced maintenance and increased 
efficiency.  Consequently, the irrigation system is overall 
in very good condition. 
The structure inventory and evaluation was separated 
into two categories.  These were:  1) Previously identified 
structures and 2) Newly identified structures.  The 
previously identified structures were those items 
specifically identified in the Scope of Services.  The 
newly identified structures were those structures that, 
after the mapping was complete, were determined to be 
in need of rehabilitation. 

7.1 Previously Identified Structures 
The structures identified by the District and included in 
the scope were:   

o Corbett Tunnel 

o Corbett Dam 

o Buck Springs Undershot and Canal Lining 

These structures were determined to be deficient during 
previous evaluations.  These are all structures that were 
some of the first constructed on the project.  They were 
first put into service in 1908.  As this report is being 
written, they are completing their 100th season in service.   
For the most part they are functioning quite well, however 
some degradation is beginning to appear.   

7.1.1 Corbett Tunnel 
An evaluation of the Corbett Tunnel was conducted in 
February of 2007.  Two components of the Corbett 
Tunnel – a portion of the tunnel floor and the entrance 
apron were evaluated for rehabilitation.   
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Corbett Tunnel Floor 
A previous project had been undertaken in 1985 to cap 
the floor of the tunnel.  This work was completed for 
either end of the tunnel.  Approximately one mile in the 
middle has not been repaired, and is the focus of this 
report.  
As part of the review portion of this structure, SCE 
reviewed the available documents from the original 
project.  This gave us insight to the extent and activities 
of the original tunnel project.  During that project, the 
entire tunnel was evaluated for voids behind the lining.  
These voids were grouted and repaired.  The cap on the 
floor (invert) of the tunnel was also placed on either end 
at that time.  The scope of this project included 
evaluating the center mile for erosion of the invert. 
During the inventory and evaluation the tunnel was 
inspected, photos taken and deficiencies noted.  The 
photo below was taken at the end 

 
Figure 7.1 End of Previous Tunnel Floor Topping Project 

of the previous project.  The success of the previous 
project can be seen.  Also illustrated by this photo is the 
erosion that has taken place along the bottom of the 
tunnel (See photo below).  The view in this photo 
includes the majority of the bottom of the tunnel, and 
shows the exposed aggregate caused by erosion of the 
concrete.   
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Figure 7.2 Tunnel Floor Erosion 

In most cases, our assessment determined that the walls 
and roof of the tunnel were in good condition.  The 
erosion has taken place in center of the bottom of the 
tunnel.  Rehabilitation is recommended to protect the 
concrete from further erosion and to a lesser extent 
improve the hydraulic characteristics of the tunnel.  

Corbett Tunnel Entrance Apron 
The tunnel apron is showing significant degradation.  The 
pictures below are examples of the types of problems 
seen at this location.   

 
Figure 7.3 Tunnel Apron Deterioration 

The left hand picture of the entrance apron illustrates the 
overall visible damage.  The picture on the right was 
taken at a different time and shows seepage entering 
through a substantial hole in the floor. 

7.1.2 Corbett Dam 
Corbett Dam was evaluated in conjunction by SCE, 
District personnel and Prospector Engineering.  Several 
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areas of concern were identified during the inspection 
process.  The photos below are illustrative of the types of 
damage found on the Corbett Dam.  

 

 

 
Figure 7.4 Various Pictures Corbett Dam Erosion 

Erosion is evident around the water line in many 
locations and the original reinforcement is visible.  The 
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consensus is the diversion dam is structurally sound and 
that the deficiencies could be remedied.    

7.1.3 Buck Springs Undershot 
The Buck Springs Undershot consists of two different 
subparts 1.) the undershot and 2.) the canal lining above 
the undershot.  These facilities were also evaluated by 
SCE, the District and Prospector Engineering.  As with 
the Corbett Dam, the deficiencies are clearly evident. 

Undershot 

 
Figure 7.5 Undershot Deterioration 

The undershot conveys water via two 72-inch circular 
concrete conduits.  These conduits are in relatively good 
shape in the inner portions.  The portions within an area 
approximately twenty feet from either end however were 
substantially deteriorated.  A large amount of erosion has 
occurred in these locations and has compromised the 
structural integrity of the pipe.        

Canal Lining 
The undershot embankment is approximately 90 ft deep 
from the top of the canal embankment to the invert of the 
undershot pipe.  The canal has an existing concrete 
lining through this section, we assume to prevent 
excessive seepage into the embankment and the 
consequent saturation of the embankment material.  This 
lining is substantially deteriorated. 
During the mapping and subsequent inspections the 
cracking of this lining was noted.  Based on the amount 
of deterioration evident, it can be concluded that the 
current lining is not functioning as originally intended.  
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The photo below illustrates the condition of this portion of 
the canal lining. 

 
Figure 7.6 Canal Lining Deterioration 

7.2 Newly Identified Structures 
During the field survey process, all structures (checks, 
drops, turnouts, measurement devices, undershots, and 
drains) were evaluated and assigned a condition rating 
ranging from 1 to 5, with a 5 indicating the poorest 
condition.  All structures receiving a rating of 4 or 5 were 
considered to be nearing the replacement stage, with 
checks and drops receiving this rating included in the 
overall cost estimate.  Turnouts, measurement devices, 
minor undershots, and drains were not included in the 
rehabilitation estimate regardless of rating.  Undershots 
and drains with poor ratings were rated such because of 
plugged inlets and outlets.  Replacement of the pipes is 
not anticipated for these features.  The best option for 
poorly-rated turnouts and measurement devices is to 
simply correct them as part of routine maintenance by the 
District. 
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8 Conceptual Designs and Cost 
Estimates 

8.1 Conceptual Level Designs 
Specific structures were included in the scope of work for 
this study for evaluation: the Corbett Tunnel, Corbett 
Dam, and the Buck Springs Undershot.  Additional 
structures as detailed above were also included.  
Conceptual drawings for the proposed rehabilitation 
actions are contained in Appendix C.     

8.1.1 Corbett Tunnel  
Several maintenance projects have occurred in the 
17,255 ft-long Corbett Tunnel over the past 30 years, 
including resurfacing of the tunnel floor.  The last 
resurfacing project occurred in the mid-1980’s, and all 
indications are that the work has been successful.  
Although we investigated another proprietary method of 
concrete repair, we do not believe it is necessary to 
deviate from the strategy or specifications of the past due 
to the cost of the new product and the success of the 
previous repairs.  Previous resurfacing work involved a 
process of preparing the tunnel floor by sand-blasting 
and cleaning, followed by application of a bonding agent 
and topping material consisting of a high-strength 
cement/sand concrete.  To date, the tunnel floor has 
been repaired along all but approximately one mile of its 
length.   
The estimate for this work is shown below.  It includes 
the cost to resurface the remaining one-mile segment of 
the tunnel beginning at a point approximately 3,850 feet 
from the tunnel entrance.  This work will be very labor 
intensive and somewhat difficult due to its location within 
the tunnel.  These factors combine to increase the 
difficulty of the project.    
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Table 8.1 Corbett Tunnel Estimate 

7,000.00$    
-$             

500.00$       
-$            

Project Components

Item Unit
Estimated 
Quantity Estimated Unit Price

Estimated Total 
Price

Mobilization LS 1 $10,000.00 $10,000.00
Dewatering LS 1 $2,500.00 $2,500.00
Surface Preparation (Cleaning) SF 52000 $1.50 $78,000.00
Bonding Agent SF 52000 $1.00 $52,000.00
Topping Application CF 4500 $16.00 $72,000.00

Construction Cost Subtotal $214,500.00
Engineering Costs $21,450.00
Subtotal #2 $235,950.00
Contingency $35,392.50

$271,342.50
$278,842.50

Corbett Tunnel - Level III

Acquisition of Access and Rights of Way

Construction Cost Total
Project Cost Total

Preparation of Final Designs and Specifications
Permitting and Mitigation

Legal Fees

 

8.1.2 Corbett Dam 
The Corbett Dam is a reinforced concrete flat-slab and 
buttress weir with a short embankment wing.  Concrete 
repairs at the dam are described according to the major 
areas of concern: the spillway (weir), the diversion wall, 
the sluiceway and gates, and the tunnel inlet structure.  
Work on the dam will require installation of cofferdams to 
divert the river flow followed by de-watering to provide a 
dry environment for the concrete repair efforts.  
Generally, the concrete appears to be stable without any 
major structural failures, but further evaluation will be 
necessary once cofferdams are installed and dewatering 
is complete.  It is assumed the worst surface damage is 
that which is at or above waterline observed during low-
water conditions.  The contingency figure in the estimates 
for the Corbett Dam work is slightly greater than that for 
other estimates to cover potential unknown/unseen 
repairs. 
Because most of the work will require access to the 
upstream side of the diversion dam structure, temporary 
road construction will be necessary.  North side access 
will be required for heavy equipment and service vehicles 
for repairs to the diversion dam, the drop structure, and 
the tunnel inlet.  The estimates include costs for 
construction of a temporary access road and installation 
of a temporary cofferdam to dewater the work area.  
Providing access and a dry work area will be a significant 
expense, so it is recommended that all work requiring 
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dewatering be completed at the same time so as to take 
advantage of a single dewatering operation.  If taking on 
this work at one time is not possible, it must be 
considered that certain mobilization costs, along with the 
access road and dewatering costs would be repeated for 
each separate project. 
Pneumatically applied concrete was deemed to be the 
most applicable and effective repair method for spalled 
areas of concrete.  This procedure, typically referred to 
as “shotcrete,” will allow the deteriorated concrete to be 
effectively restored to its original shape.  The procedure 
is used in structural applications, but for this project it will 
be used solely for maintenance of spalled areas and to 
restore cover over existing exposed reinforcing steel.   
The material is applied at the lowest possible 
water/cement ratio maximizing the strength of the repair 
and will result in a sound concrete surface. 
Spillway 
The south end of the dam consists of a weir 
approximately 400 feet long. The water level upstream of 
the dam is controlled by the sluiceway and gates to 
provide flow into the tunnel inlet while excess flow caps 
the spillway.  There is spalling and deterioration of the 
concrete on the downstream side of the weir, beneath the 
buttresses, most prevalent near the sluiceway.  The 
same is occurring on the downstream ends of the 
sluiceways below the gates.   
Diversion Wall 
A large vertical buttressed wall divides the river flow 
between the spillway and the tunnel inlet structure.  
Severe deterioration on the concrete surface is apparent 
at the low flow water line exposed during the winter.  
Several locations of exposed reinforcement are evident; 
however, these sections seem to be fairly localized.   
Sluiceway and Gates 
Several localized areas on the diversion wall within the 
sluiceway show evidence of spalling.  The floor of the 
sluiceway as well as the walls downstream of the gates 
also show signs of significant deterioration.  More 
extensive surface damage may be encountered within 
the sluiceway considering the high turbulence, and more 
extensive repairs should be anticipated.  However, the 
exact extent of the deterioration will not be known until 
the area is dewatered. 
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It is not anticipated that it will be necessary to replace the 
gate sections.  However, extensive maintenance of the 
drive mechanisms should be anticipated.  The 
northernmost gate is completely non-functional, and 
repairs and maintenance will be easiest when the 
sluiceway is dewatered. 
Tunnel Inlet Structure 
The inlet structure consists of a concrete basin enclosed 
by concrete walls and two large gates which open flow to 
the Corbett tunnel.  Just as with the sluiceway gates, full 
replacement is not anticipated, however, extensive 
reconditioning and updating of the drive mechanisms 
should be performed. 
The concrete floor slab of the inlet basin is severely 
deteriorated and will require complete replacement.  The 
retaining walls surrounding the inlet basin are assumed 
to be stable and should only require resurfacing similar to 
the other portions of the dam.   
Cost Estimates 
The cost estimates for all of the work included in the 
Corbett Dam Rehabilitation are shown below. 

39 



Final Report:  Shoshone Rehabilitation and GIS, Level II Study 

Table 8.2 Corbett Dam Estimate 

44,000.00$          
2,000.00$            
4,000.00$            
4,000.00$           

Project Components

Item Unit
Estimated 
Quantity Estimated Unit Price

Estimated Total 
Price

Mobilization LS 1 5,992.59$                5,992.59$               
Surface Preparation Upper Wall SF 2360 2.91$                       6,873.44$               
Surface Preparation Lower Wall SF 5502 2.33$                       12,819.55$             
Gunnite Grout Application CF 1035 24.46$                     25,321.06$             
Localized Rebar Repairs EA 8 1,863.98$               14,911.87$            

Mobilization LS 1 6,439.83$                6,439.83$               
Surface Preparation - Vertical and Sloped Walls SF 3336 2.91$                       9,716.02$               
Surface Preparation - Floor SF 600 2.33$                       1,397.99$               
Gunnite Grout Application CF 378 24.46$                     9,247.69$               
Sluice Gate Removal EA 3 2,562.98$                7,688.93$               
Sluice Gate Refurbish/Repair EA 3 5,824.95$                17,474.85$             
Sluice Gate Re-Install EA 3 2,562.98$                7,688.93$               
Localized Rebar Repairs EA 6 1,863.98$               11,183.90$            

Mobilization LS 1 10,796.31$              10,796.31$             
Existing Slab Demolition SF 1640 0.28$                       466.00$                  
Remove and Dispose of Debris CF 2000 2.33$                       4,659.96$               
Prepare Subgrade SF 1640 2.61$                       4,287.16$               
Replace Fill Material CY 14 176.41$                   2,469.78$               
12" Slab CY 61 744.83$                   45,434.61$             
Surface Preparation - Floor SF 1200 2.33$                       2,795.98$               
Surface Preparation - Vertical and Sloped Walls 1050 2.91$                       3,058.10$               
Gunnite Grout Application CF 288 24.46$                     7,045.86$               
Gate Removal EA 2 3,727.97$                7,455.94$               
Gate Refurbish/Repair EA 2 5,824.95$                11,649.90$             
Gate Re-Install EA 2 3,727.97$                7,455.94$               
Localized Rebar Repairs EA 6 1,863.98$               11,183.90$            

Mobilization LS 1 2,254.00$                2,254.00$               
Excavation/Inspection SF 21200 0.47$                       4,240.00$               
Surface Preparation SF 7200 2.33$                       7,200.00$               
Gunnite Grout Application CF 600 24.46$                     6,300.00$               
Localized Rebar Repairs EA 6 1,863.98$               4,800.00$              

Mobilization LS 1 13,300.00$              13,300.00$             
Sheet Piling SF 5862 21.32$                     125,000.00$           
Temporary Road LS 1 8,000.00$               8,000.00$              

Construction Cost Subtotal $426,610.09
Engineering Costs $42,661.01
Subtotal #2 $469,271.10
Contingency $70,390.67

$539,661.77
$593,661.77

Construction Cost Total
Project Cost Total

Preparation of Final Designs and Specifications
Permitting and Mitigation

Legal Fees

Cofferdam and Temporary Road

Weir / Spillway 400 FT

Corbett Dam - Level III

Diversion Dam

Gate Structure

Tunnel Inlet Structure

Acquisition of Access and Rights of Way

 

8.1.3 Buck Springs Undershot 
The Garland Canal crosses the Buck Springs drainage 
about a mile downstream from the end of the Corbett 
Tunnel.  About 260 feet of the canal is concrete-lined and 
the canal channel is about 75 feet above the flow line of 
the drainage.  This lining is in poor condition and is in 
need of complete replacement.  An estimate for lining the 
canal with concrete is included in this report.   
Buck Springs is carried by two 72-inch diameter concrete 
pipes approximately 300 feet in length.  Although both 
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the upstream and downstream ends of the pipes are 
extensively deteriorated, the remaining pipe seems to be 
in good condition.  Replacement of approximately 20 feet 
of each end of each pipe should be accomplished in the 
near future.  However, replacement or treatment of the 
remainder of the buried pipe does not appear to be 
imminently necessary.   
 

Table 8.3 Buck Springs Undershot  and Canal Lining Estimates 

9,000.00$      
1,000.00$      

500.00$         
500.00$        

Project Components

Item Unit
Estimated 
Quantity

Estimated 
Unit Price Estimated Total Price

Mobilization LS 1 $10,000.00 $10,000.00
Unclassified Excavation CY 3600 $8.00 $28,800.00
Removal of Wingwalls, Headwalls, & Pipe LS 1 $4,000.00 $4,000.00
RCP - 72 inch LF 80 $400.00 $32,000.00
Pipe Bedding CY 60 $25.00 $1,500.00
Wing/Headwalls (Class B Concrete) CY 45 $500.00 $22,500.00
Reinforcing Steel LB 3900 $1.75 $6,825.00
Cofferdam & Pump LS 1 $2,500.00 $2,500.00

Construction Cost Subtotal $108,125.00
Engineering Costs $10,812.50
Subtotal #2 $118,937.50
Contingency $17,840.63

$136,778.13
$147,778.13

Acquisition of Access and Rights of Way

Construction Cost Total
Project Cost Total

Buck Springs Undershot - Level III
Preparation of Final Designs and Specifications

Permitting and Mitigation
Legal Fees

 

5,000.00$       
-$                

500.00$          
-$               

Project Components

Item Unit
Estimated 
Quantity

Estimated 
Unit Price Estimated Total Price

Mobilization LS 1 $10,000.00 $10,000.00
Removal of Existing Concrete LS 1 $5,000.00 $5,000.00
Scarify/Recompact Subgrade incl. Cr. Base LS 1 $6,500.00 $6,500.00
Class B Concrete CY 265 $300.00 $79,500.00
Reinforcing Steel LB 14500 $1.25 $18,125.00
Underdrain LS 1 $3,000.00 $3,000.00

Construction Cost Subtotal $122,125.00
Engineering Costs $12,212.50
Subtotal #2 $134,337.50
Contingency $20,150.63

$154,488.13
$159,988.13

Acquisition of Access and Rights of Way

Construction Cost Total
Project Cost Total

Buck Springs Canal Lining - Level III
Preparation of Final Designs and Specifications

Permitting and Mitigation
Legal Fees

 

8.1.4 Newly Identified Structures 
Generic designs were prepared for the various sizes of 
check and drop structures identified as deficient.  Much 
of the design information came from Design of Small 
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Canal Structures published by the Bureau of 
Reclamation.  The Drop and Check structures are 
separated by size.  Conceptual designs and cost 
estimates were prepared for each. 
275-358 CFS Drop Structure 
The District has been updating the larger structures 
located upstream of the Frannie Canal for the past 
several years.  Several of the drop structures remain to 
be replaced downstream of the Frannie Canal turnout.  
These structures range for 275 cfs to 358 cfs.  The 
differences between the estimates for these two 
structures are negligible, therefore one estimate was 
completed and used for both and is shown below. 

Table 8.4 275-358 cfs Drop 

10,000.00$            
-$                      

200.00$                 
-$                     

Project Components

Item Unit
Estimated 
Quantity

Estimated Unit 
Price Estimated Total Price

Mobilization LS 1 $10,000.00 $10,000.00
Excavation/Backfill LS 1 $15,000.00 $15,000.00
Class 4000 Concrete CY 110 $450.00 $49,500.00
Reinforcing Steel LB 8000 $2.00 $16,000.00
Dewatering LS 1 $5,000.00 $5,000.00
Riprap CY 180 $20.00 $3,600.00

Construction Cost Subtotal $99,100.00
Engineering Costs $9,910.00
Subtotal #2 $109,010.00
Contingency $16,351.50

$125,361.50
$135,561.50

Acquisition of Access and Rights of Way

Construction Cost Total
Project Cost Total

275-358 CFS Drop - Level III
Preparation of Final Designs and Specifications

Permitting and Mitigation
Legal Fees

 

Check Structures 
Several different sizes of check structures were identified 
for replacement.  Conceptual designs and cost estimates 
were prepared for the following sizes of check structures. 

1. 20 cfs 

2. 40 cfs 

3. 80 cfs 

4. 100 cfs 

The cost estimates for each are shown below. 
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Table 8.5 20 cfs Check Estimate 

2,000.00$    
-$             

200.00$       
-$            

Project Components

Item Unit
Estimated 
Quantity

Estimated Unit 
Price

Estimated Total 
Price

Mobilization LS 1 $1,500.00 $1,500.00
Excavation/Backfill LS 1 $1,000.00 $1,000.00
Class B Concrete CY 4.5 $300.00 $1,350.00
Reinforcing Steel LB 425 $2.00 $850.00
Channel & Catwalk LS 1 $1,000.00 $1,000.00

Construction Cost Subtotal $5,700.00
Engineering Costs $570.00
Subtotal #2 $6,270.00
Contingency $940.50

$7,210.50
$9,410.50

Acquisition of Access and Rights of Way

Construction Cost Total
Project Cost Total

20 CFS Check - Level III
Preparation of Final Designs and Specifications

Permitting and Mitigation
Legal Fees

 
Table 8.6 40 cfs Check Estimate 

2,000.00$          
-$                   

200.00$             
-$                  

Project Components

Item Unit
Estimated 
Quantity

Estimated Unit 
Price Estimated Total Price

Mobilization LS 1 $1,500.00 $1,500.00
Excavation/Backfill LS 1 $1,000.00 $1,000.00
Class B Concrete CY 7.5 $300.00 $2,250.00
Reinforcing Steel LB 800 $2.00 $1,600.00
Channel & Catwalk LS 1 $1,000.00 $1,000.00

Construction Cost Subtotal $7,350.00
Engineering Costs $735.00
Subtotal #2 $8,085.00
Contingency $1,212.75

$9,297.75
$11,497.75

40 CFS Check - Level III
Preparation of Final Designs and Specifications

Permitting and Mitigation
Legal Fees

Construction Cost Total
Project Cost Total

Acquisition of Access and Rights of Way
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Table 8.7 80 cfs Check Estimate 

2,000.00$    
-$             

200.00$       
-$            

Project Components

Item Unit
Estimated 
Quantity

Estimated Unit 
Price

Estimated Total 
Price

Mobilization LS 1 $1,500.00 $1,500.00
Excavation/Backfill LS 1 $1,000.00 $1,000.00
Class B Concrete CY 10 $300.00 $3,000.00
Reinforcing Steel LB 1125 $2.00 $2,250.00
Channel & Catwalk LS 1 $1,000.00 $1,000.00

Construction Cost Subtotal $8,750.00
Engineering Costs $875.00
Subtotal #2 $9,625.00
Contingency $1,443.75

$11,068.75
$13,268.75

80 CFS Check - Level III
Preparation of Final Designs and Specifications

Permitting and Mitigation
Legal Fees

Acquisition of Access and Rights of Way

Construction Cost Total
Project Cost Total  

 
Table 8.8 100 cfs Check Estimate 

2,000.00$          
-$                   

200.00$             
-$                  

Project Components

Item Unit
Estimated 
Quantity

Estimated Unit 
Price Estimated Total Price

Mobilization LS 1 $1,500.00 $1,500.00
Excavation/Backfill LS 1 $1,000.00 $1,000.00
Class B Concrete CY 10 $300.00 $3,000.00
Reinforcing Steel LB 1200 $2.00 $2,400.00
Channel & Catwalk LS 1 $1,000.00 $1,000.00

Construction Cost Subtotal $8,900.00
Engineering Costs $890.00
Subtotal #2 $9,790.00
Contingency $1,468.50

$11,258.50
$13,458.50

Preparation of Final Designs and Specifications

Construction Cost Total
Project Cost Total

Permitting and Mitigation
Legal Fees

Acquisition of Access and Rights of Way

100 CFS Check - Level III

 
 

20 cfs Drop Structures 
A second size of drop was identified as requiring 
replacement.  Two smaller 20 cfs drop structures were 
determined to be in need of replacement.  Cost estimates 
for these structures are shown below. 
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Table 8.9 20 cfs Drop Estimate 

4,000.00$   
-$           

200.00$      
-$          

Project Components

Item Unit
Estimated 
Quantity

Estimated Unit 
Price Estimated Total Price

Mobilization LS 1 $1,500.00 $1,500.00
Excavation/Backfill LS 1 $1,000.00 $1,000.00
Class 4000 Concrete CY 10 $400.00 $4,000.00
Reinforcing Steel LB 1400 $2.00 $2,800.00
Riprap CY 10 $30.00 $300.00

Construction Cost Subtotal $9,600.00
Engineering Costs $960.00
Subtotal #2 $10,560.00
Contingency $1,584.00

$12,144.00
$16,344.00

Legal Fees
Acquisition of Access and Rights of Way

Construction Cost Total
Project Cost Total

20 CFS Drop - Level III
Preparation of Final Designs and Specifications

Permitting and Mitigation

 

Cost Estimate Summary 
The newly identified structures were listed by structure 
number so that the District could easily identify their 
locations.  The following summary table summarizes the 
costs detailed above and includes inflation calculations.  
The total of all projects is $2,473,000.  Using an annual 
percentage rate of 6% for inflation, the 5 year cost 
estimate is $3,310,000.  
The summary table below lists the projects in order of 
priority for replacement.  The determining factor in setting 
the priority of each structure was the flow rate that 
passes through the structure.  Of course physical 
condition would factor greatly into prioritizing a 
replacement schedule, but since all the structures shown 
were considered to be nearing the same condition rating, 
the principal factor in determining priority is its flow rate.   
The Buck Springs Undershot, Buck Springs Canal Lining, 
Corbett Tunnel and Corbett Dam projects are listed as 
the highest priority for two reasons.  1)They have been 
identified by the District as being a high priority and 2) 
they affect the entire system.  The remaining, smaller 
structures are listed below the District identified 
structures in order of priority.    
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Table 8.10 Project Summary Estimate 

Structure Name Location Structure Type

Preparation of 
Final Designs 

& 
Specifications

Permitting & 
Mitigation Legal Fees

Acquisition of 
Access & Rights-

of-Way

Cost of Project 
Components 
(Construction 

Estimate)

Construction 
Engineering 

(10%)
Subtotal Contingency 

(15%)
Construction 
Cost Total

Total Project Cost 
at Year One

Total Project 
Cost at Year 5 

(6% 
Inflation/year)

Buck Springs Undershot Garland Canal Sta. 265 Concrete Pipe/Headwalls $9,000 $1,000 $500 $500 $108,125 $10,813 $118,938 $17,841 $136,778 $147,778 $197,760
Buck Springs Canal Lining (Concrete) Garland Canal Sta. 265 Concrete $5,000 $0 $500 $0 $122,125 $12,213 $134,338 $20,151 $154,488 $159,988 $214,100
Corbett Tunnel Sta. 38+55 - Sta. 91+35 Concrete $7,000 $0 $500 $0 $214,500 $21,450 $235,950 $35,393 $271,343 $278,843 $373,154
Corbett Dam Concrete $44,000 $2,000 $4,000 $4,000 $426,610 $42,661 $469,271 $70,391 $539,662 $593,662 $794,453

SG021 Garland Canal 358 cfs Drop $10,000 $0 $200 $0 $99,100 $9,910 $109,010 $16,352 $125,362 $135,562 $181,412
SG027 Garland Canal 358 cfs Drop $10,000 $0 $200 $0 $99,100 $9,910 $109,010 $16,352 $125,362 $135,562 $181,412
SG028 Garland Canal 358 cfs Drop $10,000 $0 $200 $0 $99,100 $9,910 $109,010 $16,352 $125,362 $135,562 $181,412
SG031 Garland Canal 358 cfs Drop $10,000 $0 $200 $0 $99,100 $9,910 $109,010 $16,352 $125,362 $135,562 $181,412
SG032 Garland Canal 275 cfs Drop $10,000 $0 $200 $0 $99,100 $9,910 $109,010 $16,352 $125,362 $135,562 $181,412
SG034 Garland Canal 275 cfs Drop $10,000 $0 $200 $0 $99,100 $9,910 $109,010 $16,352 $125,362 $135,562 $181,412
SG036 Garland Canal 275 cfs Drop $10,000 $0 $200 $0 $99,100 $9,910 $109,010 $16,352 $125,362 $135,562 $181,412
SG037 Garland Canal 275 cfs Drop $10,000 $0 $200 $0 $99,100 $9,910 $109,010 $16,352 $125,362 $135,562 $181,412
SA003 Lateral A 100 cfs Check $2,000 $0 $200 $0 $8,900 $890 $9,790 $1,469 $11,259 $13,459 $18,011
SA009 Lateral A 100 cfs Check $2,000 $0 $200 $0 $8,900 $890 $9,790 $1,469 $11,259 $13,459 $18,011
SA015 Lateral A 100 cfs Check $2,000 $0 $200 $0 $8,900 $890 $9,790 $1,469 $11,259 $13,459 $18,011
SA016 Lateral A 100 cfs Check $2,000 $0 $200 $0 $8,900 $890 $9,790 $1,469 $11,259 $13,459 $18,011
SA021 Lateral A 100 cfs Check $2,000 $0 $200 $0 $8,900 $890 $9,790 $1,469 $11,259 $13,459 $18,011
SUV005 Lateral UV 80 cfs Check $2,000 $0 $200 $0 $8,750 $875 $9,625 $1,444 $11,069 $13,269 $17,757
S10A013 Lateral 10A 20 cfs Drop $4,000 $0 $200 $0 $9,600 $960 $10,560 $1,584 $12,144 $16,344 $21,872
S10A014 Lateral 10A 20 cfs Drop $4,000 $0 $200 $0 $9,600 $960 $10,560 $1,584 $12,144 $16,344 $21,872
S50F004 Lateral 50F 20 cfs Drop $4,000 $0 $200 $0 $9,600 $960 $10,560 $1,584 $12,144 $16,344 $21,872
ST008 Lateral T 40 cfs Check $2,000 $0 $200 $0 $7,350 $735 $8,085 $1,213 $9,298 $11,498 $15,387
SV003 Lateral V 40 cfs Check $2,000 $0 $200 $0 $7,350 $735 $8,085 $1,213 $9,298 $11,498 $15,387
S11U011 Lateral 11U 20 cfs Check $2,000 $0 $200 $0 $5,700 $570 $6,270 $941 $7,211 $9,411 $12,593
S1W013 Lateral 1W 20 cfs Check $2,000 $0 $200 $0 $5,700 $570 $6,270 $941 $7,211 $9,411 $12,593

Total $2,473,000 $3,310,000  
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9 Summary 
The Shoshone Rehabilitation and GIS, Level II Study 
resulted in a combination of products and conclusions for 
consideration by the District and the WWDC. 

• A Geographic Information System (GIS) 
consisting of three distinct parts was created 
for use by the District.  These parts were:  
Irrigation System, Closed Drains and Land 
Classification Map. 

• The GIS includes a variety of base mapping 
such as USGS Quadrangles, aerial 
photography from various years obtained by 
SCE, or provided by the District and 
georeferenced by SCE. 

• An interface tool was provided to facilitate 
use of the GIS.   

• Map Books were provided for use by the 
District. 

• In addition to the Buck Springs Undershot, 
Corbett Dam and Corbett Tunnel lining, other 
structures throughout the system were 
evaluated.  Several of these were identified 
as in need of rehabilitation. 

• Conceptual designs and cost estimates were 
prepared for each identified structure.  

• The replacement of structures was prioritized 
based on their relative importance and 
project condition.   

The GIS created through this project will aid the District in 
their ongoing operation.  It will be a useful tool for 
determining: 

• Maintenance activities 

• Water conservation measures 

• Long term planning for future management of 
the District. 

Maintenance activities can be optimized with the 
mapping and record keeping capabilities of the GIS.  This 
will result in better planning for off-season maintenance, 
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weed spraying, etc.  It will also help with identifying 
problem areas subject to moss buildup, silt deposition or 
other maintenance problems. 
For some of the same reasons, the GIS will help the 
District with water conservation planning and 
implementation.  Currently, the District is taking several 
steps to conserve water including:  water user education, 
installation of measurement structures and replacement 
of open laterals with pipelines to prevent seepage losses 
and reduce maintenance costs.  The capability of the GIS 
to produce high quality maps and track infrastructure will 
aid in all of these activities.   
As with most other irrigation districts, the Shoshone 
Irrigation District is coping with increased development 
within the District boundaries resulting in a transition from 
agricultural land use to other uses.  Long term planning 
to address this and other issues facing the District will 
require accurate and up-to-date information.   
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Appendix A – Data Dictionary
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Control Structure – Point Feature, Network Junction 
Structure Attributes 

Attribute Description 
ObjectID ArcView assigned identification number. 
Shape Used by ArcGIS to access geometric information. 
StrucID Unique ID assigned by SCE during mapping. 
ReachID Unique ID assigned by SCE to the upstream reach.  

Constdate Construction Date as written on the structure.  Dates were not entered for structures where dates were not visible 
on the structure.  

TurnoutTyp Type of turnout – open, pressure or unknown. 
Material Material the structure is constructed out of. 

StrucCap_CFS Estimated structural capacity based on record drawings.  If not known this field was left blank for population by 
the District. 

InletW_FT Width of the inlet of the structure.  If the inlet is a pipe, width=height. 
InletHT_FT Height of the inlet of the structure. 
OutletW_FT Width of the outlet of the structure.  If the inlet is a pipe, width=height. 
OutletHT_FT Width of the outlet of the structure.  If the inlet is a pipe, width=height. 
Condition Condition rating of the structure. 
StrucW_FT Overall width of the structure.   
StrucHT_FT Overall height of the structure. 
NumofTRNOut Number of turnouts from the structure.  0-4. 
Notes Notes about the structure. 

Turnout Attributes 
Cap1_CFS Capacity of the first turnout.  Left blank if no NumofTRNOut is zero. 
MEASTYPE1 Type of measurement used for the turnout, i.e. Cipoletti, Rectangular, none, etc. 
ReachID1 Downstream reach identification number. 
GATEW1_FT Outlet width.  Width equals height for round openings. 
GATEHT1_FT Outlet height. 
Width1_FT Width of the measurement structure in feet. 
LENGTH1_FT Length of the measurement structure in feet. 
FarmUnit1 Farm unit served by the turnout. 

Drain Inlet Attributes 
DrainName1 Name of the drain entering the structure. 
PIPESZ1_IN Size of the drain pipe entering the structure. 

The Control Structure feature class was created to map 
the majority of the largest structures in the system.  
Control structures can be located in pipelines or open 
channels and are used as junctions within the irrigation 
system network.  When this feature class was defined, 
much thought had to go into how it would be mapped.  
Control structures within the system can have as many 
as four turnouts distributing water from one structure.  A 
dilemma arose about how to map this situation.   
Control structures were determined to be the most data 
intensive of all of the parts making up the Irrigation 
System.  The data collected on each structure had to be 
capable of accomplishing a few goals. 

1. SID needs to be able to determine the basic 
design of the structure. 

2. The number and size of measurement structures 
and turnout sizes need to be cataloged.  

50 



Final Report:  Shoshone Rehabilitation and GIS, Level II Study 

51 

3. Overall dimensions are required to classify the 
structure’s relative size to other structures as a 
basis of importance. 

4. The condition of the structure needs to be rated.   
 
After some thought and discussion it was decided to 
include the attributes of all of the attached turnouts within 
the attributes of the control structure.  This will add 
additional attributes to those already recorded for a 
control structure but would significantly reduce the 
amount of mapping and the complexity of the GIS.  Two 
other alternatives were considered.  One was to map the 
center of the control structure, then map each turnout 
separately entering data for each.  For the example of a 
structure with four turnouts, what is one point feature 
under the scenario chosen would be mapped as five 
features- one control structure and four simple turnouts 
under the alternative scenario.  Additionally, some sort of 
linear feature would be required to connect all of these 
point features resulting in four additional linear features.  
The second alternative was to add a data table and store 
the turnout data within this table similarly to the way the 
documents and site visits are stored.  The turnout would 
then be related to control structure by the control 
structure’s ID number.  This was also rejected because 
we felt the benefits did not warrant the additional 
complexity. 
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Simple Turnout – Point Feature, Network Junction 
 

 

Attribute Description 
ObjectID ArcView assigned identification number. 
Shape Used by ArcGIS to access geometric information. 
Struc_ID Unique ID assigned by SCE during mapping. 

CANALID Unique ID assigned by SCE to the downstream reach. 

Cap_CFS Estimated structural capacity based on record drawings.  If not known this field was left blank for population by 
the District. 

MEASTYPE Type of measurement. 
Condition Condition rating of the structure. 
REACHID Name of the downstream reach. 
Condition Condition rating of the structure. 
GATEW_IN Width of the gate in inches. 
GATEHT_IN Height of the gate in inches. 
WIDTH Overall Width of the measurement structure.   
Length_ft Overall Length of the measurement. 
FarmUnit The farm unit served by the turnout. 
Notes Notes about the feature. 

The Simple Turnout feature class was created to map 
those features that consisted only of a headgate in the 
side of the canal and did not have a Control Structure 
associated with it to control the canal.  Rather than use 
the Control Structure feature class and leave the majority 
of the data blank, we used the Simple Turnout to record 
the limited data required to describe this feature.  Simple 
Turnouts also serve as junctions for the linear feature 
classes.  The figure below shows these attributes.   
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Drain Inlet – Point Feature, Ancillary 
 

Attribute Description 
ObjectID ArcView assigned identification number. 
Shape Used by ArcGIS to access geometric information. 
INLETID Unique ID assigned by SCE during mapping. 

REACHID Unique ID assigned by SCE to the upstream reach. 
INLETTYPE Type of inlet.  i.e. Drain, Stormwater.   
CONFIG Configuration of the inlet.  i.e. Ditch, Concrete Apron, Pipe, Unknown 
SIZE_FT Width of the channel or diameter of conduit in feet. 
NAME Common name is known. 
Condition Condition rating of the structure. 
Notes Notes about the feature. 

 
The Drain Inlet point feature is used to map and describe 
places where drains or waste ditches may enter the 
canal.  Aside from a few exceptions, any location where 
water enters the system would be mapped using this 
feature.  The exceptions are major diversions such as 
Corbett Dam.  These were mapped as control structures.    
Drain Inlets do not serve as junctions.  These are 
ancillary features not connected to the irrigation network.  
They are generally so minor that inflows are not 
significant.  Due to the nature of storm drainage inlets 
and waste inlets, the flows are intermittent.  As discussed 
above, major diversions where water was being added to 
the system were mapped as Control Structures. 
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Measurement Location – Point Feature, Network 
Junction 

Attribute Description 
ObjectID ArcView assigned identification number. 
Shape Used by ArcGIS to access geometric information. 
STRUCID Unique ID assigned by SCE during mapping. 

REACHID Unique ID assigned by SCE to the downstream reach. 
MEASTYPE Type of measurement. 

CONSTDATE Construction Date as written on the structure.  Dates were not entered for structures where dates were not visible 
on the structure. 

LENGTH_FT Overall length of the structure.   
WIDTH_FT Overall width of the structure. 
HEIGHT_FT Overall height of the structure. 
CONDITION Condition rating of the structure. 
NOTES Notes about the feature. 

 

 

Measurement Locations are similar to Control Structures 
but different enough that different data attributes were 
required to adequately describe it.  Measurement 
Locations also act as junctions for the irrigation network.  
The attributes for Measurement Locations are shown in 
the figure below.     
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Open Ditch – Linear Feature, Reach 

Attribute Description 
ObjectID ArcView assigned identification number. 
Shape Used by ArcGIS to access geometric information. 
REACHID Unique identifier for the reach. 

LATNAME Name of the Canal or lateral. 
UPSTRSTRUC Identification number of the upstream structure. 
DNSTRSTRUC Identification number of the downstream structure. 
TW_ft Top width of the channel in feet. 
BW_ft Bottom width of the channel in feet. 
DEPTH_FT Depth of the channel in feet. 
LENGTH_FT Length of this portion of the open ditch. 
CAP_CFS Capacity of the reach. 
LNGMAT Type of lining. 
CONSTDATE Date of construction. 
CONDITION Condition of the ditch. 
NOTES General comments. 

 

The Open Ditch is one of two linear feature types 
mapped for the district.  The other is Pipeline feature.  
These features provide the connection between the point 
features used as junctions.  The main characteristics of 
each ditch were recorded in the field.     
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Pipeline – Linear Feature, Reach 

Attribute Description 
ObjectID ArcView assigned identification number. 
Shape Used by ArcGIS to access geometric information. 
REACHID Unique identifier for the reach. 

LATNAME Name of the Canal or lateral. 
UPSTRSTRUC Identification number of the upstream structure. 
DNSTRSTRUC Identification number of the downstream structure. 
HEIGHT_FT Height of Conduit in feet. 
WIDTH_FT Width of Conduit in feet. 
LENGTH_FT Length of this portion of the open ditch. 
CAP_CFS Capacity of the reach. 
PIPEMAT Conduit Material. 
CONSTDATE Date of construction. 
CONDITION Condition of the ditch. 
NOTES General comments. 

 

 

The second linear feature is the Pipeline.  In some 
respects, they are very similar to the Open Ditch.  The 
attributes and the feature were enough different that we 
felt that a separate feature class was warranted.  The 
conduit openings are delineated by the height and width.  
A circular pipe would have equal heights and widths.  
Nearly all of the pipelines were circular pipe with a few 
incidents of rectangular box culverts which would be 
indicated by varying heights and widths.  Other, more 
unique conduits were described with the notes.  In nearly 
every case, record drawings are available for the 
pipelines and contain exact specifications on the type of 
conduit.  Any openings for gates, etc. are delineated in 
the same manner.  Circular openings will have matching 
heights and widths.  
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Simple Node – Point Feature, Network Junction 

Attribute Description 
ObjectID ArcView assigned identification number. 
Shape Used by ArcGIS to access geometric information. 
STRUCID Unique ID assigned by SCE during mapping. 

CANALID Unique ID assigned by SCE to the downstream reach. 
NODETYPE Type of turnout – open, pressure or unknown. 
Notes General Comments 

 

 

The Simple Node was used for those locations in a reach 
where there was a change in material, size, lining, 
channel type, etc.   For instance, a simple node would be 
used to delineate a change from an Open Ditch to a 
Pipeline where a culvert went under a road.  A Simple 
Node would also be used to separate two Open Ditches 
where a transition from concrete lining to natural earth 
lining may occur.  These are locations where a structure 
or other junction feature does not exist.  Flared ends or 
end treatments at a culvert were not considered 
structures.  The conduit between them was considered a 
pipeline.  Simple Nodes were placed at these locations 
also.  Very minimal data is required to describe a Simple 
Node.  Most of the important information is shown when 
the reach attributes on either side of the node are 
reviewed.  The Simple Node attributes are shown below. 
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Undershot – Point Feature, Ancillary 

Attribute Description 
ObjectID ArcView assigned identification number. 
Shape Used by ArcGIS to access geometric information. 
STRUCID Unique ID assigned by SCE during mapping. 

REACHID Identifier of the canal or lateral portion this undershot crosses. 
DRAINNAME Name of drain or drainage. 
CONDUITTYP Type of conduit crossing the canal or lateral. 
HEIGHT_FT Height of Conduit in feet. 
WIDTH_FT Width of Conduit in feet. 
LENGTH_FT Length of this portion of the Undershot. 
MATERIAL Constuction Material. 
Condition Condition rating of the structure. 
Notes General Comments. 

 
Undershots were mapped as ancillary points.  They are 
have no connectivity to the irrigation system network but 
are maintained by the District.  There locations were 
mapped and a minimal amount of data recorded.  The 
DRAINNAME attribute should not be confused with 
underground drain names.  Undershots are locations 
where a surface drainage crosses a lateral.  The 
DRAINNAME attribute is used to record the drainage 
name i.e. Bitter Creek.  Many of the drains and drainages 
are not named.  In these locations, this field is left blank.   
The other basic attributes are related to physical 
characteristics such as material and size.   
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Vent – Point Feature, Ancillary 
Attribute Description 
ObjectID ArcView assigned identification number. 
Shape Used by ArcGIS to access geometric information. 
STRUCTUREID Unique ID assigned by SCE during mapping. 

REACHID Unique ID assigned by SCE to the adjacent reach. 
CONDITION Condition rating of the structure. 
Notes General Comments. 

 

Vents are also ancillary data.  Although they are 
physically part of the system, they are minor features so 
were not included in the network.  The data collected for 
these facilities was minimal.  The most important 
information was considered to be the location.  Vents 
immediately downstream of a structure were considered 
part of the structure and were not mapped.   
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Bridge – Point Feature, Ancillary 
 

Attribute Description 
ObjectID ArcView assigned identification number. 
Shape Used by ArcGIS to access geometric information. 
BRIDGEID Unique ID assigned by SCE during mapping. 

REACHID Unique ID assigned by SCE to the adjacent reach. 
ROADNAME Road name of crossing, if designated. 
OWNER Owner of road. 
SPAN_FT Free span of the bridge. 
Condition Condition rating of the structure. 
Notes General Comments 

Bridges are ancillary features.  Minimal data was 
collected on these features.  Many of the bridges are not 
owned or maintained by the District, however, we thought 
locations would be useful information and thus the 
bridges were mapped.  When known, information about 
ownership was included in the database.  
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Closed Drains Point – Point Feature 
 

Attribute Description 
ObjectID ArcView assigned identification number. 
Shape Used by ArcGIS to access geometric information. 
NODEID Unique ID assigned by SCE during mapping. 

DRAINNAME Drain name of the drain line the node is part of, if available. 
NODETYPE The type of drain node.  Generally, either Manhole, Outlet or unknown. 
MATERIAL Material of the manhole lid.  
NOTES General Comments. 

The Closed Drain Mapping portion of the GIS consisted 
of only two features – Point and Line features.  The 
Closed Drain Point feature was used to map manholes 
and outlets to open drains.  If the node does not fit into 
one of these types it is coded as unknown.  The material 
was included to record the material of the lids of the 
manholes.  Generally, these are wood or concrete.
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Closed Drains Line – Line Feature 
 

Attribute Description 
ObjectID ArcView assigned identification number. 
Shape Used by ArcGIS to access geometric information. 
SEGMENTID Unique ID assigned by SCE during mapping. 

DRAINNAME Drain name of the drain line, if available. 
NOTES General Comments. 
LENGTH_FT Length of the drain line segment. 

The Closed Drain Line feature was used to map the 
pipeline portions of the closed drains.  Again, since the 
mapping is the main purpose of the data collection for 
closed drains, minimal amounts of data were collected.  
The drain name and length of the line were the only data 
recorded other than the unique identifier and notes.
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Land Classification Polygon – Shape 
 

 

Attribute Description 
ObjectID ArcView assigned identification number. 
Shape Used by ArcGIS to access geometric information. 
ID Unique ID assigned by SCE during mapping. 

G_Number G Number associated with the polygon. 
Classification The classification of the land within the polygon. 

COUNTYPARCELNUMBER Parcel number associated with the largest county parcel within the polygon.  Small parcels were not 
included. 

AREA_PREV_AC Area calculated by the District as shown on the Land Classification mylars. 
AREA_CALC_AC Calculated area based on the ArcView polygon. 
Mylar Mylar number the information came from. 
Notes General Comments. 
STRUCID Structure Identification number that supplies water to the land. 
LOT_NUMBER Lot number of the polygon as shown on the Land Classification Mylars. 

The Land Classification feature was used to map the land 
classification polygons.  The most important information 
collected was the areas of the land classification polygon.  
This is the value used by the District for billing purposes.  
The StructID data field was added to allow the District to 
determine what lands are irrigated by certain structures 
(something they may find useful in the future). 
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Installing the Extension 

Step 1: Navigate to the installation files and double-click the setup.exe file. 

 

Step 2: The Setup Wizard will be displayed. Click the Next > button 

 



Step 3: Select an installation folder for the extension. Click the Next > button. 

 

Step 4: Click the Next > button to start the installation. 

 



Step 5: Click the Close button to dismiss the Setup Wizard. 

 

Step 6: Using Windows Explorer, confirm that the files were created. 

 



Step 7: Modify the values in the PGDB and DOCUMENT_ROOT_DIRECTORY keys.  

Open the file {app dir}\bin\ Shoshone.Extensions.Dataviewer.dll.config in a text editor or 
VisualStudio and modify the values to meet your configuration. Save the file and 
exit the editor. 

 



Removing the Extension 

Step 1: Click in the Windows Start menu, then Control Panel then  
Add or Remove Programs to display the Add or Remove Programs dialog. Scroll to 
find Shoshone DataViewer Extension. 

 

 

Step 2: Click the Remove button to uninstall the Shoshone DataViewer Extension. 
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1. Introduction 

1.1 What is the Shoshone DataViewer Extension? 
The Shoshone DataViewer Extension is an ArcMap extension that enables a casual GIS user 
to quickly view and edit the data related to their irrigation system. Tools are also included 
to create new point features and generate maps. 

This document will help you understand, use and configure the DataViewer tools. Topics 
covered in this guide assume that you are familiar with Geographic Information System 
(GIS) concepts and that you have a basic understanding of ArcGIS. If you are new to these 
concepts, you are encouraged to read ESRI’s Getting Started with ArcGIS and Using ArcMap. 
Although it is not necessary to read these books to continue with this guide, these books 
should be used as reference material. For additional support on the use of ESRI’s products, 
please visit their website at http://www.esri.com. 

1.2 System Requirements 
The Shoshone DataViewer Extension was written for ESRI’s ArcGIS 9.2 platform (with 
service pack 3), as a custom set of tools for ArcMap. 

The following minimum system configuration is expected: 

• ESRI: ArcMap 9.2, service pack 3 

• OS: Window XP, service pack 2 

• .NET 2.0 Framework 
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2. Displaying the Shoshone Tools Toolbar 

Step 1: Start a new or existing ArcMap session. 

Step 2: If the Shoshone Tools toolbar is not visible, you can display it by performing the 
following actions: 
 
i) Using the main menu in ArcMap, select View then Toolbars then 
Customize… . The Customize window will be displayed. 

 

FIGURE 2.1.1: DISPLAY THE CUSTOMIZE DIALOG 
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 ii) Select the Toolbars tab (if not selected) and scroll through the list of available 
toolbars until you see Shoshone Tools. Place a checkmark adjacent to it. 

 

FIGURE 2.1.2: CHECK THE SHOSHONE TOOLS TOOLBAR 

 If the Shoshone Tools toolbar is not present in the list, then the installation of the 
tool failed. Please consult the Appendix A: Installing the Extension. 

 iii) Click the Close button to dismiss the Customize window. 

 

 

FIGURE 2.1.3: THE SHOSHONE TOOLS TOOLBAR 
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3. Using the Shoshone DataViewer Tools 

3.1 Search Irrigation Features Tool 
Step 1: Click the Toggle Search Window tool    from the toolbar. 

Step 2: The Feature Search window will be displayed. This dockable window may appear 
as a floating window (Figure 3.1.1) or in its docked state (Figure 3.1.2). 

 

FIGURE 3.1.1: FEATURE SEARCH WINDOW (FLOATING) 
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FIGURE 3.1.2: FEATURE SEARCH WINDOW (DOCKED) 

Step 3: Users can search for irrigation features by entering one or more values in the 
controls at the top of this window. 
a) Name: The unique name of a feature to find. 
b) Lateral: The name of the lateral that the feature is on. 
c) Type: The type of feature to find. 
d) Condition: The condition of the feature to find. 
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Step 4: After the appropriate values have been entered, click the Find button, as in Figure 
3.1.3. 

 

FIGURE 3.1.3: SEARCH CRITERIA 
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Step 5: The first 100 irrigation features matching the specified criterion will be displayed 
in the lower portion of the Feature Search window, as illustrated in Figure 3.1.4. 

 

FIGURE 3.1.4: SEARCH RESULTS 

Step 6: Each row in the grid represents one feature. The layer and unique feature identifier 
are displayed in the grid, along with several options for each feature. 
a) Report: Rows with a checkmark will be included in the Feature Report 
b) Details: View details about the corresponding feature 
c) Pan: Pan to the corresponding feature in the map. 
d) Zoom: Zoom to the corresponding feature in the map. 
e) Flash: Flash the corresponding feature in the map. 
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3.2 Select Irrigation Features Tool 
Step 1: Select the Select Irrigation Features tool    from the toolbar. 

Step 2: Click on an irrigation feature in the map, or click and drag a rectangle in the map. 

Step 3a: If one feature was selected, the appropriate Data Viewer window will be 
displayed. 

 

FIGURE 3.2.1: SELECTED FEATURE SHOWN IN DATA VIEWER WINDOW 
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Step 3b: If more than one feature was selected, the first 100 will be listed in the Feature 
Search window. If the window is not visible, it can be displayed by clicking the 

Toggle search window tool    in the Shoshone Tools toolbar. 

 

FIGURE 3.2.2: SELECTED FEATURES SHOWN IN FEATURE SEARCH WINDOW 
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 3.3 View and Edit Feature Data 
Step 1: Using the methods described in the two previous sections, display the 

Data Viewer window. As shown in Figure 3.3.1, it has data organized into three 
tabs, Feature Attributes, Documents, and Site Visits. 

 

FIGURE 3.3.1: DATA VIEWER WINDOW 

Step 2: The content displayed on the Feature Attributes tab will vary, depending on the 
type of feature that was selected. For each type of feature, its corresponding 
attribute values are displayed. A user can edit any attribute by either typing in a 
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textbox, or making a selection from a dropdown list. 
 
When the data has been edited, the Save and Discard buttons will be displayed. 

 

FIGURE 3.3.2: FEATURE ATTRIBUTE TAB 

 If the Save button is clicked, the feature’s attribute data will be updated according 
to the values displayed in this Data Viewer window. 
 
If the Discard button is clicked, the changes will be discarded, and the values will 
be reset to their original values. 
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Step 3: The Documents tab is shown in Figure 3.3.3. 

 

FIGURE 3.3.3: DOCUMENTS TAB 

 Users can page through previews of the documents by clicking the Next Document 

and Previous Document buttons   . 
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 Users can add a new document by clicking the Add Document button . The 
Add Document dialog shown in Figure 3.3.4 will be displayed to collect the 
relevant information. 

 

FIGURE 3.3.4: ADD DOCUMENT REFERENCE DIALOG 

 Users can remove the current document by clicking the  

Remove Document button  . 

 Clicking the Full button will launch the current document in its native application 
in a separate window. 
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Step 4: The Site Visits tab is shown in Figure 3.3.5. Any visits recorded for this feature are 
listed in the grid at the top of this tab. By selecting a row in the grid, any notes 
recorded for the visit will be displayed in the text box at the bottom of the tab. 

 

FIGURE 3.3.5: SITE VISITS TAB 
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 Users can add a new site visit record by clicking the Add Visit button . The 
dialog displayed in Figure 3.3.6 will be displayed to collect the relevant 
information. 

 

FIGURE 3.3.6: ADD SITE VISITS DIALOG 

 Users can remove the selected site visit record by clicking the  

Remove Visit button . 
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3.4 Generate Feature Report 
Step 1: Using the methods described in the first two sections, select irrigation features 

from the map. 

 

FIGURE 3.4.1: FEATURE SEARCH WINDOW 

Step 2: Place a checkmark adjacent to the features that should be included in the report. 
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Step 3: Click the Report button in the Search Window. An HTML report will be generated 
and displayed. 

 

 

FIGURE 3.4.2: FEATURE REPORT 
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3.5 Assign Structure ID 
Step 1: Click the Assign Structure ID tool    in the toolbar to activate the tool. 

The pointer will look like this: , indicating to the user that neither the land 
classification nor the structure have been selected. 

Step 2: While holding down the CTRL key on the keyboard, select a land classification 
feature. 

Step 3:  While holding down the ALT key on the keyboard, select the structure feature 
who’s ID should be transferred to the selected land classification polygon. 

Step 4: When each feature has been selected, the tool will transfer the structure’s ID to the 
land classification feature. 

 

Steps 2 and 3 can be reversed. The pointer will change to indicate which items have been 
selected. 

 Neither land classification nor the structure have been selected. 

 The land classification feature has been selected. 

 The structure feature has been selected. 

Steps 2 and 3 can be repeated until both a land classification feature and a structure feature 
have been selected. For example, the user can select a structure, then another structure then 
the land classification feature. In this case the ID of the second structure will be transferred 
to the land classification polygon. 
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3.6 Generate Map 
Step 1: Click the Make Map tool    in the toolbar, and the Map Maker window in 

Figure 3.6.1 will be displayed. 

 

FIGURE 3.6.1: MAP MAKER WINDOW 

Step 2: On the Map Information tab, select the Data Frame that contains the data that will 
be used to define your map. The selected frame will affect the contents of the Maps 
to Create tab and the Layers to Include tab. 

Step 3: If the map template has text elements that are properly identified, they can be 
automatically updated when the maps are generated. Place a checkmark beside the 
element that you want to update. If an element is not enabled, the tool could not 
locate the appropriate text element in the template. 

 Title: replaces text in element identified with %TITLE% with this text 
Grid: replaces text in element identified with %GRID% with this text and  
  appends the Grid identifier 
Footer: replaces text in element identified with %FOOTER%. If the replacement 
  text has the addition tag of %FILE%, it will be replaced with the name of 
  the file that is created by the tool. 



SHOSHONE DATAVIEWER EXTENSION USER'S GUIDE 

20 

Step 4: Select the Maps to Create tab. The checklist contains a list of all the unique grid 
identifiers from the Map Grid feature class in the selected data frame. The tool will 
zoom to the extent of each selected grid and export the map in PDF format. 

 

FIGURE 3.6.2: MAPS TO CREATE TAB 

Step 5: Select the Layers to Include tab. The checklist contains a list of all the layers in the 
selected data frame. Check the layers that you want to display in the map. 

 

FIGURE 3.6.3: LAYERS TO INCLUDE TAB 
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Step 6: Click the OK button to create the maps. 

Step 7: You will be prompted for the name of the directory to save the maps. If you click 
the Cancel button, the maps will not be exported. If you click the OK button, the 
maps will be created and save to the selected directory. 

 

FIGURE 3.6.4: SELECT DIRECTORY FOR THE MAPS 

Step 8: The maps will be created in the selected directory. 

 

FIGURE 3.6.5: SELECT DIRECTORY FOR THE MAPS 
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Step 9: The text in each map will be updated as specified in the Map Maker window. 

 

FIGURE 3.6.6: UPDATED TEXT IN MAP 
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3.7 Add Point Feature 
Step 1: Click the Add a Point tool   in the toolbar to display the Add a Point Feature 

window shown in Figure 3.7.1. 

 

FIGURE 3.7.1: ADD A POINT FEATURE WINDOW 

Step 2: Select the type of feature that you want to create. 

Step 3: Enter a unique identifier for the new point feature. 

Step 4: Enter the coordinates of the new feature, or click the Digitize button. When the 
Digitize button has been clicked, you can click a location in the map to transfer the 
coordinates into the Add a Point Feature window. 

 

FIGURE 3.7.2: ENTER OR DIGITIZE COORDINATES 
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Step 5: Click the OK button to create the new point feature and display the appropriate 
Data Viewer window to edit its data. 

 

FIGURE 3.7.3: ENTER FEATURE INFORMATION IN DATA VIEWER 
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4 Configuring the Shoshone Extension 

4.1 Shoshone DataViewer Extension Files 
If you accepted the default directory that was provided by the installation program, the 
application’s root directory is C:\Program Files\ShoshoneDataViewer. 

 

XFIGURE 4.1.1: THE SHOSHONE DATAVIEWER EXTENSION DIRECTORY 

4.1.1 bin Subdirectory 
The bin subdirectory contains the files associated with the Shoshone DataViewer Extension 
tools, including the Shoshone.Extensions.Dataviewer.dll.config file that is used to configure the 
tools. 

4.1.2 docs Subdirectory 
The docs subdirectory contains this User’s Guide. 
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4.2 Shoshone DataViewer Extension Configuration 
4.2.1 Shoshone.Extensions.Dataviewer.dll.config 

• The configuration file (Shoshone.Extensions.Dataviewer.dll.config) is stored in the 
DataViewer extension’s bin directory. It contains all of the settings used by the tool. 
This XML file can be edited with VisualStudio or any text editor like Notepad. 

Configuration Items in appSettings Section 
The appSettings section identifies information used by the Shoshone DataViewer extension, 
including file paths and field names. The complete listing of this file is provided in 
Appendix C of this Guide. 

The path to the geodatabase must be modified for the tools to function properly. 

 

FIGURE 4.2.1: EDIT THE GEODATABASE VALUE 

Documents are stored in the geodatabase as relative paths. The root directory for all 
documents is stored in the configuration file. Edit the value to match the settings of your 
system. 

 

FIGURE 4.2.2: EDIT THE DOCUMENT ROOT DIRECTORY VALUE 
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Appendix A: Installing the Extension 

Step 1: Navigate to the installation files and double-click the setup.exe file. 

 

Step 2: The Setup Wizard will be displayed. Click the Next > button 
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Step 3: Select an installation folder for the extension. Click the Next > button. 

 

Step 4: Click the Next > button to start the installation. 
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Step 5: Click the Close button to dismiss the Setup Wizard. 

 

Step 6: Using Windows Explorer, confirm that the files were created. 

 

Step 7: Modify the values in the PGDB and DOCUMENT_ROOT_DIRECTORY keys.  

Open the file {app dir}\bin\ Shoshone.Extensions.Dataviewer.dll.config in a text editor or 
VisualStudio and modify the values to meet your configuration. Save the file and 
exit the editor. 
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Appendix B: Removing the Extension 

Step 1: Click in the Windows Start menu, then Control Panel then  
Add or Remove Programs to display the Add or Remove Programs dialog. Scroll to 
find Shoshone DataViewer Extension. 

 

 

Step 2: Click the Remove button to uninstall the Shoshone DataViewer Extension. 
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Appendix C: Settings in Configuration File 

 



Final Report:  Shoshone Rehabilitation and GIS, Level II Study 

Appendix C – Conceptual Design
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