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Abstract:

The intent of this project was to “Reconcile all past and future mapping
difficulties by attempting to develop a new GIS map of all Truckee Diversion surface
water rights within the City of Fernley”. Section 13 was chosen to be mapped for this
effort because it has the most change applications, is a combination of residential and
agricultural land, and was water righted for 591 acres. Current DWR change
applications, AB-380 retired water rights, and City of Fernley future change applications
were researched and mapped using the City of Fernley APN parcel base and an
AutoCAD program. Based on this effort, the City of Fernley completed and submitted a
change application to DWR to change the manner of use and place of use of the
remaining City of Fernley future change applications. Additionally, this data was
inputted into an ArcGIS program which more easily presents and tracks the data collected
to date.

This effort has shown that the past mapping difficulties can be resolved and that a new
GIS map can be developed. Although only Section 13 was completed, this process can
be applied to the remaining 15 sections of water righted land within the City of Fernley
area.
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1.0 Current Situation and Resulting Mapping Issues

1.1 Background

The City of Fernley is one of the largest growing small cities in the State of
Nevada. In the past, the City of Fernley was predominantly agricultural in nature.
Growth has resulted in a significant numbers of new subdivisions, resulting in the
manner of use of current surface water rights changing from irrigation to
municipal and domestic purposes. The source of surface water used in the City of
Fernley area is the Truckee River [Claim #3 of the Truckee River Decree], with
the Point of Diversion being Derby Dam.

The Truckee Carson Irrigation District [TCID] manages the irrigation in the City
of Fernley area, as well as the ownership of the Water Rights. The State of
Nevada Division of Water Resources [DWR] is responsible for the processing and
approving all “Change Applications”, which are required to change the manner of
use and place of use of appropriated waters in the State of Nevada.

Surface water rights in the City of Fernley area are currently depicted on the
TCID water rights maps. This collection of maps includes 16 sections [640 acres
per section] within the City of Fernley geographic area. The maps are based on
square sections, with each section subdivided into 16 square 40 acres
subdivisions. The following, Table 1, summarizes the initial water righted acres
per Section in the City of Fernley area as listed on the TCID water rights maps.

Section Township Range Water Righted
Acreage

10 20 North 24 East 248.00
11 20 North 24 East 69.00
12 20 North 24 East 332.00
13 20 North 24 East 591.00
14 20 North 24 East 585.00
15 20 North 24 East 135.00
18 20 North 24 East 10.00
23 20 North 24 East 54.70
24 20 North 24 East 253.00
18 20 North 25 East 227.00
19 20 North 25 East 44476
20 20 North 25 East 430.00
21 20 North 25 East 404.00
22 20 North 25 East 299.00
23 20 North 25 East 140.00
24 20 North 25 East 198.00
Total 4420.46

Table 1: Initial Water Righted Acreage in City of Fernley Area



1.2 DWR Change Applications

Change applications and associated maps are submitted to the DWR to change the
manner of use, place of use, and point of diversion of appropriated waters. When
the change applications are submitted, the map includes the location of water to
be changed [existing place of use] by subdivision, acreage, acre-feet, TCID
number, proposed place of use, and point of diversion. For water rights with the
proposed place of use listed as municipal, the proposed place of use map is the
City of Fernley limits. When the change applications are processed, the DWR
overlays the change application maps on the TCID Water Rights maps. This is to
ensure that the change application corresponds to existing water rights and also
that there is no location conflict with previous applications. The TCID Water
Rights maps are then hand annotated in green to depict the location of the acreage
listed in the change application. If a change application is withdrawn, then the
map is annotated in red to reflect the withdrawn acreage. Figure 1 shows an
example of the TCID Water Rights map [SW 4 NE Y4, Section 13, Township
20N., Range 24 E., M.D.B.&M.], annotated by DWR to reflect the current change
applications on file.

o g Sentls |
Figure 1: TCID Water Rights map [SW 4 NE Y, Section 13,
Township 20N., Range 24 E., M.D.B.&M.], annotated
by DWR to reflect the current change applications and
withdrawn applications on file.



The City of Fernley, as the largest water right owner in the City of Fernley area, has and
will continue to submit change applications to change the manner of use and place of use
of water rights dedicated to the City of Fernley. The point of diversion, Derby Dam, is
not normally changed when the City of Fernley submits change applications. Utilizing
the existing system of mapping water rights has resulted in numerous acreage location
conflicts with previous change applications. The location conflicts can be contributed to
the following:

e TCID Water Rights maps where originally based on square uniform 640
acre sections and square uniform 40 acres subdivisions. Most of the
sections and subdivisions are not square or 640 / 40 acres in size.

e Change applications maps have been signed and submitted by different
Water Rights Surveyors utilizing various reference points for mapping the
locations of the acreage. The 7 and 1/16 section lines are not consistently
mapped on previous change applications.

e The Lyon County Assessor’s Parcel Map has been used for some change
application. This map is based on surveyed locations and actual
dimensions of parcels, which does not correspond accurately with the
square 40 acre subdivisions.

e Change application with numerous and small [0.11 to 0.25] acres have
been submitted.

e (Change application locations have been withdrawn and sometime
resubmitted, resulting in several annotations in the same location.

1.2 AB-380 Program

In addition to acreage of water rights removed from irrigation by DWR change
applications, water rights have been retired through the State of Nevada legislative AB-
380 program. The purpose of the AB-380 program was to purchase and retire Newlands
project water rights in exchange for the Pyramid Lake Paiute Tribe dropping their
remaining challenges to Newland Water Rights prior to April 1, 1999.

Numerous water rights were purchased through the AB380 program and retired
within the City of Fernley area. These rights purchased and retired through the AB-380
program are not shown on the TCID maps which the DWR annotates with the locations
of water removed from irrigation based on change applications.

1.3 City of Fernley — Un-Filed Water Rights

The City of Fernley has acquired approximately 9700 acre-feet (as of June 2008) of
surface water rights through deeds from water rights owners over the previous 30 years.
When deeded, the water rights were primarily listed with a manner of use as irrigation
and place of use as the acreage irrigated. Change applications to change the manner of
use and place of use of these water rights are required in order to use these water rights
for municipal purposes. At the time this project started, approximately 5700 acre feet of



water rights had change applications submitted to the DWR. The remaining deeded
water rights required change application to be submitted.

2.0 Scope of Project

This project has been funded through the State of Nevada SB62 Water Rights
Technical Support Fund. The intent of the project is to “Reconcile all past and future
mapping difficulties by attempting to develop a new GIS map of all Truckee Diversion
surface water rights within the City of Fernley”. The project included the following:

1.

2.

)]

Place all water rights on City of Fernley GIS Parcel Base Map (“real
world” survey-grade datum).

Obtain all existing maps and documents pertaining to water rights on
the Truckee Canal within the City of Fernley.

Place all overlays onto City of Fernley GIS Parcel Base map using
photo-interpretation of boundary lines.

Produce electronic and hardcopy versions of the new mapping system.
Obtain USBOR recognition of mapping system.

Obtain Nevada State Engineer recognition of mapping system.

This technical report is related to above items no. 1 through no. 4. The following
actions were completed in support of this effort.

Collection and analysis of existing City of Fernley Surface Water Rights.
Meetings with City of Fernley and DWR.

Prepare presentations.

Selection of sample section for mapping.

Determination and analysis of existing change applications of selected
section.

Determination and analysis of AB-380 programs retired water rights of
selected section.

Mapping water rights using Excel spreadsheet and Autodesk AutoCAD
2007 Programs.

Mapping water rights using ArcGIS Program.

Prepare summary report.

3.0 Project Mapping Approach and Results

The approach was to select a Section (640 acres) within the City of Fernley area, compile
and map existing change applications, AB-380 retired water rights, City of Fernley “to-be



filed” water rights. After compilation of information and mapping, the information was
to be imported into a GIS program database.

3.1 Selection of Trial Section

The water rights located within the City of Fernley geographic area are within 16 sections
(640 acres per section). Each section includes residential, residential and agricultural,
and agricultural water righted lands. The sections are water righted in the amount of 10
acres to 591 acres. Section 13 was chosen to be mapped for this effort because it has the
most change applications, is a combination of residential and agricultural land, and was
water righted for 591 acres. Section 13, although one of the most complicated water
righted sections in the City of Fernley area, included all the pertinent issues which could
be applicable to mapping the other sections.

3.2 Base Map

The assessors parcel base (APN) was supplied from the City of Fernley and was used as
the base map. The City of Fernley APN database was in an AutoCAD file and is based
on surveyed parcels. Per City of Fernley GIS personnel, this data base is the best
available data currently available. The APN database is reference to the State Plane
Coordinate System NAD 1983.

3.3 Change Application Mapping Process

As noted earlier, the DWR tracks change application submitted to their office by
annotating the areas (existing place of use) on a TCID water rights map. Additionally, a
ledger book is kept with the debits and additions of water rights per 40 acre subdivision
so that a running total of current water rights are documented. This office obtained a
copy of the current the DWR existing place of use maps and ledger books for section 13.
Each 40 acre subdivision was scanned and a reference number was assigned to each
annotation. Files were developed for each annotation. Change applications numbers and
status (active or withdrawn) of those change application were determined. Figure 2
shows an example of the tracking system used.

Each referenced annotation file included the following:

e Copy of all associated change applications and map,

e Determination of Active versus withdrawn change applications [withdrawn
change applications were not mapped]

e Determination of acreage / acre-feet / APN / location / TCID no.,

e Deeds if City of Fernley change application, and

e Tracking sheet



Ref No. Agg‘ No.

50011[REV]
19  50011[REV]
20 47807
21 S0011[REV]
22 61893
23 61893
24 50011|REV]
25 57555
26 57555
47807

pp No.
50011[REV] 38 47807
49286 39 50011[REV]
50011|REV] 40 61893
70031 41 47807
50011|REV] 42 50011|REV]
50011|REV| 43 50011|REV]
70031 44 61893
63277 45 50011[REV]
61893 46 47807
47807 47 47807

RefNo. App No.
48  50011|REV)

49 61893
50 50011|REV)
51 63277
52 50011|REV]
53 63277
54 50011|REV]
55 47807

56 50011[REV]

SW i NE Y%

Section 13, # Township 20

DNR Water Rights Map

M

North, Range 24 E. M.D.B.&M

Stanka Consulting,
LTD
4/2/21/2007

Figure 2: Tracking System Map




After all available information was collected, the pertinent date was included into a excel
spreadsheet. Table 2, Section 13 Change Applications, is a spreadsheet of the change
applications relating to Section 13, Township 12 North, Range 24 East, M.D.B.&M.

Based on the information included in Table 2, the acreage depicted in the change
applications was mapped. The change application were mapped based on referenced
APN numbers. Figure 3, Section 13 DWR Change Applications, is the AutoCAD map of
Section 13 to include current change applications. During the mapping process, conflicts
to be resolved at a later date where identified. The majority of these conflicts involved
slight (.1 acres) differences between the acreage actually mapped and the acreage listed in
the change applications.
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3.4 AB-380 Program “retired water rights’ Mapping Process

Numerous water rights were purchased through the AB380 program and retired
within the City of Fernley area. These rights purchased and retired through the AB-380
program are not shown on the TCID maps which the DWR annotates with the locations
of water removed from irrigation based on change applications.

An Excel spreadsheet of water rights deeded to the AB-380 program and
subsequently retired was obtained from a representative of the Bureau of Reclamation.
This spreadsheet included the APN numbers, TCID numbers, Deed recording numbers
and acreage of the retired water rights in Lyon County. The spreadsheet was reviewed
and pertinent deeds obtained. Only the deeds where partial water rights transferred where
obtained as part of this effort. The deeds included a map showing the location of the
water rights that were retired.

The spreadsheet was then sorted to identify AB-380 parcels within section 13.
Table 3: Section 13 AB-380 Parcels, is a spreadsheet which lists the TCID number, APN
number, Deed recording number, and acreage of the AB-380 parcels.

Based on the information included in Table 3 the acreage depicted in the AB-380 deeds
was mapped. Figure 4, Section 13 AB-380 Program Parcels, is the AutoCAD map of
Section 13 AB-380 retired areas of irrigation. During the mapping process, conflicts to
be resolved at a later date where identified.
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3.5 City of Fernley “Unfiled” Water Rights

The City of Fernley has acquired approximately 9700 acre-feet (as of June 2008) of
surface water rights through deeds from water rights owners over the previous 30 years.
The City of Fernley deed files were obtained and compiled in a Access database. The
deeds were cross referenced against current change applications, and those deeds without
current change applications were identified. The deeds relating to section 13 without
active change applications were sorted out.

Table 4: City of Fernley Un-Filed Water Rights lists the parcels which did not have
active change application submitted to DWR to change the place of use and manner of
use of the water rights.

Based on the information included in Table 4 the acreage depicted in the “Un-Filed” City
of Fernley Water rights was mapped. Figure 5, Section 13 City of Fernley “Un-filed”
Water Rights, is the AutoCAD map of Section 13 depicting the location of un-filed water
rights.
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3.6 Combined Mapping

A critical element in this mapping effort was to ensure that the locations of all water
rights removed from irrigation in Section 13 do not conflict or overlap with each other.
Figure 6, DWR change application locations, AB-380 retired water rights locations, and
City of Fernley “unfiled” water rights are shown mapped on the same AutoCAD
database.
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3.7 Resulting Change Applications

Based on the mapping initiative addressed in this report, the City of Fernley requested
that a change application and associated map be prepared and submitted to DWR to
change the place of use and manner of use of the “un-filed” water rights in Section 13.
Figure 7, Change application 76292 Map, was filed September 18, 2007 [not part of SB-
62 funded project]. The change application map utilized the researched data and base
map to indentify locations of previous applications and AB-380 parcels. The change
application and map have been processed by the DWR and is currently “Ready for Action
— Protested”
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3.8 GIS database

Completing the mapping using AutoCAD programs and using the City of Fernley APN
parcel base map was the most accurate method for mapping the DWR change
applications, AB-380 retired water rights, and future City of Fernley change applications.
Approximately 265 polygons with associated spreadsheet files where generated for
Section 13. Based on discussions with DWR, it was requested that the areas removed
from irrigation be balanced back to the original farm contracts. It was decided at this
point to input the polygons of locations removed from irrigation into an ArcGIS data base
and reference those to original farm contracts.

Original Farm Contracts, TCID maps, the Criddle Report, and the Chilton Report were
used to define the locations and initial water rights for each Farm Contract. Farm
Contracts are listed as water rights per quarter / quarter section. The AutoCAD database
of DWR change applications, AB-380 retired water rights, and City of Fernley future
application, as well as the City of Fernley APN database were inputted into the ArcGIS
9.0 program. Additionally, all the attributes of the associated excel files were referenced
to the areas removed from irrigation as well as there base Farm Contract number.

Figure 8§ through 11 are printouts of the GIS database per Farm Contracts with associated
tables. Due to the quantity of data involved in section 13, four sheets where included
instead of one to present the GIS database. There is a table for each farm contract which
shows the initial water acreages and the acreage removed from irrigation through DWR
change applications, AB-380 program retired water rights, and City of Fernley future
applications. All data was reviewed and updated during the transformation from an
AutoCAD platform to an ArcGIS platform and was updated accordingly. Of particular
note is that almost all of the City of Fernley “To-Be filed” parcels have been updated and
are included with the DWR change application parcels because the change applications
had been submitted.
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4.0 Conclusions and Recommendations

4.1 Conclusions

The intent of this project was to “Reconcile all past and future mapping
difficulties by attempting to develop a new GIS map of all Truckee Diversion surface
water rights within the City of Fernley”. Section 13 was chosen to be mapped for this
effort because it has the most change applications, is a combination of residential and
agricultural land, and was water righted for 591 acres. Current DWR change
applications, AB-380 retired water rights, and City of Fernley future change applications
were researched and mapped using the City of Fernley APN parcel base and an
AutoCAD program. Based on this effort, the City of Fernley completed and submitted a
change application to DWR to change the manner of use and place of use of the
remaining City of Fernley future change applications. Additionally, this data was
inputted into an ArcGIS program which more easily presents and tracks the data collected
to date.

This effort has shown that the past mapping difficulties can be resolved and that a
new GIS map can be developed. Although only Section 13 was completed, this process
can be applied to the remaining 15 sections of water righted land within the City of
Fernley area.

4.2 Recommendations

Recommendations for future actions regarding this initiative include the
following:

1. Due to sensitivity of data relating to water rights not owned by the City of
Fernley, limited information regarding existing water rights and previous
water rights was obtained from TCID. In order to validate the mapping
process, cross verification with TCID database would be required.
Recommend this information be requested from TCID in order to verify
and validate mapping effort.

2. To ensure final acceptance of the mapping effort of section 13 and
additional sections within the City of Fernley area, acceptance and
approval of the completed maps will need to be obtained. Recommend a
review team to include representative from the City of Fernley, DWR,
TCID, and BOR to complete the following:

= The specific water righted locations within each quarter / quarter

(TCID water rights maps) was not mapped as part of this project.
Although the TCID maps, which are based on square forties, could be
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geo-referenced to the City of Fernley APN parcel base, this would
only be an approximation of the water righted acreage and location.
The TCID information listing the specific breakdown of original farm
contracts would need to be obtained and analysis of this information
would be required in order to properly define the location of current
water rights. Team would analyze the information and re-define the
water righted locations.

* Team would review and recommend acceptance of final maps of each
section to include: define water rights areas, verify areas removed
from irrigation, and determine remaining areas of water rights per
APN. These “Base Maps” could eventually be used reference to
change applications within the City of Fernley area of the Newlands
project. Future change applications could reference these base maps
for mapping of the Existing Place of Use.

This mapping effort has shown that the water rights within the City of
Fernley area can be mapped and presented in a GIS database system.
Recommend the mapping of the remaining 15 sections within the City of
Fernley area using the process described in this technical memo.
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