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Contact Information

Orchard Ranch Ditch Co. president
Robert Morris

970 234-3805
rmr@redmountainranches.com

Orchard Ranch Ditch Co. secretary/treasurer
Loree Gutierrez

970 234-3804

gutierrez646@hotmail.com

Orchard Ranch Ditch Co. vice-president/piping project manager
Paul Kehmeier

970 835-3004 (home) 970 779-0723 (cell)
Paul-Kehmeier@msn.com

Engineering firm for the project
J-U-B Engineers Inc.

Tracy Allen P.E.

801 726-5818

tla@jub.com

Person responsible for preparing this feasibility report
Paul Kehmeier
See contact information above




BACKGROUND

Purpose

The proposed project will pipe an earthen canal and several laterals in conjunction
with the U.S. Bureau of Reclamation Salinity Control program. Approximately 90% of
the cost of will be provided by the U.S. Bureau of Reclamation. The Orchard Ranch
Ditch Company is requesting a $150,000 loan from the CWCB to complete the funding
package needed to carry out the project. This project is considered to be rehabilitation of
existing facilities. The piping project will accomplish two main goals:
1) Decrease the amount of salt entering into the Colorado River by an estimated 1004
tons each year over the 50 year lifespan of the project.
2) Modernize the irrigation delivery system for the shareholders of the Orchard Ranch
Ditch. The modernization will result in an increased opportunity for shareholders to
implement water saving irrigation practices such as sprinkling. The project will also
increase the amount of water available for irrigation because of a decrease in canal transit
loss.

The project is needed to keep local agriculture viable as the farmers face pressures
from increased housing development near to the ditch and increased demand for water
from other users of water from Colorado River.

Study Area Description

The study area is located in Delta County near the town of Eckert. The largest nearby
town is Delta which is located about 10 miles south of Eckert. The topography of the
area is dominated my mesas and valleys. The piping project is on the Surface Creek
mesa, a relatively flat mesa which has been farmed for well over 100 years. Currently
about 350 acres served by the ditch are being farmed. In the past over 400 acres have
been farmed and some of that land is expected to resume irrigation when new ownership
takes place. The main crops are hay, pasture, and fruit. Typical alfalfa yields are 4 tons
per acre per year. Typical apple yields are 600 bushels per acre. Cattle are the main
livestock grazed on the pastures.

The main stream in the study area is Surface Creek which originates about 20 miles to
the north on the Grand Mesa. The Gunnison River is located about 8 miles to the south
of the study area. The Gunnison River drains the entire region.

The study area is historically an agricultural area with small towns serving the
agriculture industry. Coal mining has taken place nearby, but is no longer active. Other
important employers are education, health care, and government. No major industry is
located in the study area. In the last 40 years, the mild climate and beauty of the area has
made the area a popular location to retire. Some of the agricultural lands have been
converted to residential developments which are populated mainly by older citizens. The
population of the entire Delta County is currently about 30,000 people.

Appendix A contains maps showing the study area and proposed project.



Previous Studies

The NRCS conducted reconnaissance level studies in 1989-92 to modernize the
Orchard Ranch Ditch 1989-92. Both underground piping and concrete lined ditch were
considered. During that period one cost estimate for piping only the main canal was
$281,000. For various funding reasons both on the part of the NRCS and the ditch
company the project was not implemented.

In the U.S. Bureau of Reclamation’s 2012 funding cycle the Orchard Ranch Ditch
applied for funds to pipe the ditch and several laterals. The application was not funded
because the project cost of $1,479,000 was not competitive with other applicants for the
U.S. Bureau of Reclamation funds.

PROJECT SPONSOR
The sponsor of this project is the Orchard Ranch Ditch Company. The Company’s
ditch was dug in the late 1800’s by a group of early settlers cooperating to get water to
their new farms. The ditch has been in continuous operation since that time. The Orchard
Ranch Ditch Company is a mutual ditch company incorporated in the State of Colorado
on August 8, 1915. A copy of company’s Articles of Incorporation and By-laws are
found in Appendix B.

There are 17280 shares of stock in the Orchard Ranch Ditch Company. There are 34
shareholders, three of which are homeowners’ associations. Natural stream flow water
from the company’s decrees is divided proportional to the number of shares owned by
each shareholder.

Revenue for company comes almost entirely from assessments on shares of stock. A
very small portion of the revenue comes from administrative fees charged to the
shareholders.

The Orchard Ranch Ditch owns a concrete diversion in Surface Creek. It also owns, a
concrete spillway, concrete headgate structure, and 2 Parshall flumes set in concrete. In
the canal itself the ditch company owns 9 concrete division boxes for sending water into
the laterals. The easement for the ditch is prescriptive. The ditch company does not own
any rights of way.

WATER RIGHTS
Water Availability

The Orchard Ranch Ditch owns 3 decrees for natural stream flow water in Surface
Creek. They are listed below:
Court Action 0038 adjudication of 06/17/1889, absolute, Decree #4 5.70 cfs
Court Action 0457 adjudication of 09/28/1907, absolute, Decree # 27  6.45 cfs
Court Action 4808 adjudication of 01/31/1964, absolute, Decree #K46 10.00 cfs

The number 4 decree typically runs April 1 — July 10



The number 27 decree typically runs May 1 — June 10
The number K46 decree typically runs May 10 — May 20, but in years of below normal
snowpack on the Grand Mesa it may not run at all.

Many of the shareholders own storage water rights in private reservoirs on the Grand
Mesa. The ditch delivers water from these reservoirs to the owners of the storage water in
addition to their proportional rights to the natural stream flow decrees.

The annual amount of water the Orchard Ranch Ditch carries varies substantially
depending on the snowpack on the Grand Mesa. A typical year is 2500-3000 acre feet of
water with perhaps three quarters of that being natural stream flow water and one quarter
being storage water.

Water Supply Demands

The availability and demand for water in the project area can be characterized as,
“almost adequate if you do a good job irrigating.” This is typical of the dry mesas of
Delta County. A certain amount of the service area of the Orchard Ranch Ditch will
probably be converted from agriculture to housing and small acreage farming over the 50
year lifespan of this project. However as the house owners and small acreages become
owners of ditch company shares they typically use the water as fully as the farmer
previously did. Currently about ¥ of the farmland is in conservation easement, so at a
minimum this much acreage is expected to continue in production agriculture.

The project will provide a small increase in water availability — probably no more than
5% - from stopping the seepage out of the bottom of the earthen canal. However the
project will go a long ways towards providing water security for the ditch’s service area
in a situation of increasing population in the service area and increasing demand for
Colorado River water.

PROJECT DESCRIPTION

Analysis of Alternatives

The purpose of the project is to rehabilitate and improve existing facilities. Three
alternatives were considered:
1) The no action alternative
2) Piping the ditch and portions of 4 laterals with Polyvinyl chloride plastic (PVC) pipe
3) Piping the ditch and portions of 4 laterals with High density polyethylene (HDPE) pipe

The alternatives were compared to each other using the evaluation factors suggested in
the CWCB Water Project Loan Program Guidelines. In some cases the evaluation factors
were applied in a non quantitative manner. However this technique was sufficient to
highlight differences and choose a preferred alternative. Appendix C shows the analysis
of alternatives.

The evaluation methodology used in choosing a preferred alternative consisted of
reviewing the evaluation table in Appendix C while guided by the following goals:



1) The preferred alternative should modernize water delivery and provide the
opportunity to shareholders to implement more efficient irrigation practices.

2) The preferred alternative should provide long term security of water availability to
shareholders in the face of increased density of local population and increased demand on
Colorado River water

3) The preferred alternative should choose a practice that has long term reliability. A
lifespan of 50 years was considered.

4) The preferred alternative should have the Shareholders’ portion of the cost not be
excessive

5) The preferred alternative should be able to retain a construction grant from the U.S.
Bureau of Reclamation. The grant focuses on decreasing the salt load in the Colorado
River

Alternative 1 was ruled out because it did not achieve the ditch company’s goal of
modernizing the water delivery system. The alternative was also ruled out because it
does not achieve the goals of decreasing salt in the Colorado River nor of improving the
long term ability of the ditch company to deliver water to shareholders.

Alternative 2 was ruled out because our engineering company advised that HDPE would
be a better material for our project.

Alternative 3 was chosen because it was only slightly more expensive that Alternative 2.
This made the shareholders portion of the cost acceptable. In addition alternative 3 did
the best job of achieving the other 4 goals.

Selected Alternative

INarrative Description|

The project will replace approximately 8260 feet of earthen main canal and 2560 feet
of earthen laterals with underground pipe. In some sections multiple pipes lying side by
side will be used instead of a single pipe. This multiple pipe feature will better manage
water distribution to shareholders. In all, approximately 16,660 feet of pipe will be laid.
A new headgate and screening structure will be constructed at the inlet of the piping
system. The existing diversion in the creek and spillway are functioning well, so no new
diversion or spillway are planned.

The project will be operated much the same as at present. Namely the water will be
divided among the shareholders in proportion to the number of shares they own. The
ditch company will continue to employ a ditch rider to do this task.

Map 3 in Appendix A shows existing and proposed components for the entire project.

IConceptual Plan/Cross-Section|
A diagram of typical trench excavation, pipe bedding and back fill is found in
Appendix D. A detailed survey has been done of the project. It is not yet available for




inclusion in this feasibility study. It will show profile and hydraulic gradeline.

IConceptual Design Features

The U.S. Bureau of Reclamation grant which the ditch company received for this
project states that at a minimum all projects must meet NRCS construction standards. A
sample standards sheet is found in Appendix E

Field Investigationg|
This project is to rehabilitate an existing facility. It is anticipated that minimal field
investigations will be needed.

Right-of-Way/Land|
A tabulation of land ownership and easement requirements is found in Appendix F.

Cost estimate
A detailed cost estimate for the project is found in Appendix G

Implementation Schedule
The project implementation schedule is found in Appendix H

Impacts
The terms of the ditch company’s grant from the U.S. Bureau of Reclamation include

requirements for compliance with NEPA, cultural resource regulations, and
paleontological protection regulations. An environmental analysis will be conducted. A
cultural study will be conducted to determine historical and paleontological impacts. A
wildlife habit replacement plan will be implemented during the same time the piping
project is being implemented.

The U.S. Bureau of Reclamation will be the lead Federal agency for NEPA
compliance and will be responsible for evaluating technical information and ensuring that
natural, and cultural, and socioeconomic concerns are appropriately addressed.

Impacts on local and/or regional plans for water resource development, land use,
recreation, and economic development will likely be minimal since this project
rehabilitates facilities that are already existing and in use. The ability to manage water
quality will be greatly upgraded. The project will cause an estimated decrease of 1004
tons of salt entering the Colorado River every year for the next 50 years.

Two of the three decrees for natural stream flow water are pre 1922 decrees. The
proposed project should help insure the continued use of those decrees and thus safeguard
water rights for the state of Colorado.

Funds to study and mitigate impacts of the project are included in the detailed cost
estimate shown in Appendix G.

Institutional Feasibility




The U.S. Bureau of Reclamation will oversee obtaining compliance with Federal and
State agencies. Local permits for such things as road crossings will be obtained by the
ditch company.

FINANCIAL FEASIBILITY ANALYSIS
Loan Amount
The project is expected to cost $1,430,720. The Orchard Ranch Ditch Company is
requesting a loan of $150,000 from the CWCB with a 30 year term and a hybrid
agricultural - municipal interest rate of 1.95%

Financing Sources
Grant currently being processed by U.S. Bureau of Reclamation ~ $1,280,720
Loan from CWCB $ 150,000

Revenue and Expenditure Projections

The Orchard Ranch Ditch schedule of revenue and expenditures for the 30 year life of
the loan is found in Appendix I. The schedule is built on the assumption that when the
piping project is completed operation, maintenance, and replacement costs will be
approximately 50% higher than they are a present.

Loan Repayment Sources

The funds for loan payment will come from shareholder assessments. Current
assessments are $.40 per share plus $75 per shareholder. Increase in assessments for
servicing the CWCB loan is expected to be approximately $0.39 per share for 30 years.

Financial Impacts

Currently the Orchard Ranch Company has no debt. The total assessment for
operations, maintenance, replacement and debt repayment is expected to be about $1.15
per share before inflation during the 30 year life of the CWCB loan. It is unknown if any
financial savings will result from this project.

TABOR

The Orchard Ranch Ditch is a private mutual ditch corporation. It has tax exempt status
with the Internal Revenue Service. The Orchard Ranch Ditch Company is not subject to
the provisions of TABOR

Collateral

The Orchard Ranch Ditch Company will provide the following collateral:

1) A pledge of assessment revenues backed by a rate covenant that guarantees the
assessment rates will be adequate to cover all of debt obligations

2) A pledge of the company’s water distribution facilities

Sponsor Creditworthiness
The 2015 assessment is $.40 per share and the administration fee is $75.00 per
shareholder.




Copies of the three most recent annual financial statements are found in Appendix I.
CONCLUSIONS AND RECOMMENDATION
The Orchard Ranch Ditch piping project is a rehabilitation project that is technically
feasible. Approximately 90% of the funding for the project is being provided by the U.S.
Bureau of Reclamation. The funding from the U.S. Bureau of Reclamation makes the
project financially feasible for the ditch company.

The project will help protect natural stream flow decrees that predate the 1922
Colorado River Compact.
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COLORADO

Colorado Water
i Conservation Board

Department of Natural Resources
Application Type

Water Project Loan Program

Agency/Company Information

U] Prequalification (Attach 3 years of financial statements) DX Loan Approval (Attach Loan Feasibility Study)

Company / Borrower Name: Orchard Ranch Ditch Company

Authorized Agent &Title: Paul Kehmeier, Vice president and manager of piping project

Address: 20490 North Road, Eckert CO 81418

Phone: (970) 835-3004, 779-0723

Email: Paul-Kehmeier@msn.com

O other:

Organization Type: [IX Ditch Co, [ District, [] Municipality

OX YES
0 NO

Incorporated?

County: Delta

Number of Shares/Taps: 17280 shares

Water District: 40

Avg. Water Diverted/Yr__3000___ acre-feet

Number of Shareholders/Customers Served:

34
Contact Information

Curr Assess per Share $0.40 (+ $75 per shareholder)

Average monthly water bill $ (Municipality)

Project Representative: Paul Kehmeier

Phone:970-835-3004, 779-0723 cel

Email: Paul-Kehmeier@msn.com

Engineer: J-U-B Engineers Inc., Tracy Allen

Phone:801-547-0393, 726-5818 cel

Email: tla@jub.com

Attorney: none at this time

Phone: ( )
Project Information
Project Name: Orchard Ranch Ditch Pipe Project

Email:

Brief Description of Project: (Attach separate sheets if needed)

-- Please refer to page 2 of this application --

General Location: (Attach Map of Area) -- Please refer to the map on page 3 of this application --

Estimated Engineering Costs: $143,670

Estimated Construction Costs: $1,197,243

Other Costs (Describe Above): $89,807 (see pg 2)

Estimated Total Project Costs: $1,430,720

Requested Loan Amount: $150,000
(Limit 90% of Total Project Costs)

Pl Mohmaisn

___Vice_President
Signature / Title

11/25/15
Date

Project Start Date(s)
Design: Jan., 2016 Construction: Sept 2016

Finance Section Attn: Anna Mauss
1313 Sherman St #718

Denver, CO 80203

Ph. 303/866.3449

e-mail: anna.mauss@state.co.us

Return to:




COLORADO

Colorado Water Water Project Loan Program
Conservation Board

Department of Natural Resources

The Orchard Ranch Ditch is located on the south side of Grand Mesa about 10 miles north of
Delta Colorado. The ditch has natural stream flow decrees for 22.17 cfs from Surface Creek, a
tributary of the Gunnison River. The ditch also delivers water which comes from privately
owned reservoirs on Grand Mesa. The Orchard Ranch Ditch has been in continuous operation for
approximately 120 years. The ditch currently serves about 400 acres of farmland and 3
subdivisions. The proposed project will pipe the 1.6 mile long main earthen canal and portions
of 4 laterals. The project will be done in conjunction with the U.S. Bureau of Reclamation
Salinity Control program. Approximately 90% of the cost of the project will be provided by the
U.S. Bureau of Reclamation. Of the 30 or more ditches in the Surface Creek area, the Gunnison
Roundtable has listed the Orchard Ranch Ditch as number 3 in priority for piping.

Description of Other Costs

NEPA and Cultural compliance $23,945
Implementation of habitat mitigation $59,862
Required audits $ 6,000

TOTAL $89,807



COLORADO

Colorado Water Water Project Loan Program
Conservation Board

Department of Natural Resources

General location of the proposed project
 Collbran
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Appendix A — Maps

Map 1 — General area of project
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Appendix A — Maps

Map 2 — Land irrigated by the Orchard Ranch Ditch




Map 3
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Appendix C - Analysis of alternatives

Analysis of Alernatives for the Orchard Ranch Ditch Improvement Project

Evaluation Factors

Impacts to man-made

Impacts to natural

Institutional

Alternative Change in water yield | Cost to shareholders ) ) Economic feasibility )
environment environment requirements
No change in cost in
the short term.
Assessments for High in short term, in
maintenance of open longterm may become
canal may increase costly to maintain
No action 0% over time. none none open canal none

Pipe ditch and
portions of 4 laterals
with PVC

5% increase

Total project cost is
about 2.2% less with
PVC compared to
HDPE

Approximately 5 acres
disturbed during
construction. Few man
made structures
impacted. Disturbed
fences will be rebuilt.
Bridges across canal
become unnecessary.

Approximatley 5 acres
disturbed during
construction.
Disturbed lands will be
reclaimed. Loss of
wildlife habitat will be
mitigated off site.

High due to Bureau of
Reclamation cost
share funds already
allocated

Approximately 5 new
easements and 3
adjustments of
existing easements. 3
road crossing permits

Pipe ditch and
portions of 4 laterals
with HDPE

5% increase

Total project cost is
about 2.2% less with
PVC compared to
HDPE

Approximately 5 acres
disturbed during
construction. Few man
made structures
impacted. Disturbed
fences will be rebuilt.
Bridges across canal
become unnecessary.

Approximatley 5 acres
disturbed during
construction.
Disturbed lands will be
reclaimed. Loss of
wildlife habitat will be
mitigated off site.

High due to Bureau of
Reclamation cost
share funds already
allocated

Approximately 5 new
easements and 3
adjustments of
existing easements. 3
road crossing permits




Appendix D — Conceptual plan and cross section
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Appendix E - design standards 430-1

NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

IRRIGATION PIPELINE

CODE 430

DEFINITION

A pipeline and appurtenances installed to convey
water for storage or application, as part of an
irrigation water system.

PURPOSE

This practice may be applied as part of a
resource management system to achieve one or
more of the following purposes:

e Conveyance of water from a source of supply
to an irrigation system or storage reservoir.

e Reduce energy use.

e Develop renewable energy systems (i.e., in-
pipe hydropower).

CONDITIONS WHERE PRACTICE APPLIES

This standard applies to water conveyance and
distribution pipelines installed above or below
ground.

This standard does not apply to multiple outlet
irrigation system components (e.g., surface gated
pipes, sprinkler lines, or micro irrigation tubing).

CRITERIA

General Criteria Applicable to All Purposes

The water supply, quality, and rate of irrigation
delivery for the area served by the pipeline shall
be sufficient to make irrigation practical and
feasible, for the crops to be grown and the
irrigation water application methods to be used.

Pipelines shall be placed only in soils and
environmental conditions suitable for the material
type being selected.

Pipelines shall be designed to meet all service
requirements such that internal pressure,
including hydraulic transients or static pressure at
any point is less than the pressure rating of the

pipe.

Capacity. Capacity shall be sufficient to convey
the design delivery flow rate for the planned
conservation practices.

Design capacity of the pipeline conveyance or
distribution system for irrigation systems shall be
sufficient to meet the requirements for efficient
application based on one of the following:

o Adequate to meet the moisture demands of
all crops to be irrigated in the design area.

o Sufficient to meet the requirements of
selected irrigation events during critical crop
growth periods when less than full irrigation
is planned.

e For special-purpose irrigation systems,
sufficient to apply a specified amount of
water to the design area in a specified
operating period.

In computing the above capacity requirements,
allowance must be made for reasonable water
losses during application or use.

Friction and Other Losses. For design
purposes, head loss for hydraulic grade line
computations shall be computed using one of the
following equations: Manning’'s, Hazen-Williams,
or Darcy-Weisbach.

Except where joints, connections, or condition of
the pipe indicate that a more conservative value
is required, the following equations and
roughness coefficient are recommended:

State Office or visit the Field Office Technical Guide.

Conservation practice standards are reviewed periodically and updated if needed. To obtain
the current version of this standard, contact your Natural Resources Conservation Service

Recommended
Material Equation Roughness | Source
Coefficient
Hazen
Williams | 150
PVC ‘C 1
Manning’s | .009 (clean
‘n” water)
Aluminum Marl:!pg 51 0.010 2
NRCS, CO

September 2011



http://www.nrcs.usda.gov/about/organization/regions.html�
http://www.nrcs.usda.gov/technical/efotg�
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430-2
0.011 Gasket
Manning’s | 0.012 Mortar
Concrete “n’ 0.014 Castin 3
Place
Hazen
Williams | 130 Smooth 4
i wall
Polyethylene — 0,009
e | 0,012 Bel 4
Ends
Corrugated/Profile | Manning's :ssor:igt?g;acturers
Wall Plastic Pipe “n" )
recommended values;
Manning's | 0.010 Lined
Steel, Smooth - 0.012 Unlined 5
Manning’s Varies w/diameter and/or
Steel, Corrugated et g shape of corrugation.
See reference 6 or 7

Reference Sources:

1. Unibell. 2001. Handbook of PVC Pipe Design and
Construction, 4™ Ed.. Unibell PVC Pipe Assn.
Dallas, TX.

2. SCS. 1972. Practice Standard 430-A
Underground Irrigation Tubing.

3. ACPA. 2000. Concrete Pipe Design Manual.
American Concrete Pipe Association. Irving, TX.

4. PPI. Handbook of Polyethylene Pipe. Plastic Pipe
Institute. www.plasticpipe.org

5. SCS. 1972. Practice Standard 430-F Irrigation
Pipe, Steel. (AWWA M-11 recommends n =
0.011)

6. Brater, et.al.. 1996. Handbook of Hydraulics, 7
Ed. McGraw-Hill. New York, NY.

7. AISI. 1999. Handbook of Steel Drainage &
Highway Construction Products, 4" ed. American
Iron and Steel Institute. Washington, D.C.

Equation selection shall be based on the given
flow conditions and the pipe materials used.
Other head losses (also called minor losses) from
change in velocity and direction of flow due to
inlet type, valves, bends, enlargements or
contractions can be significant and shall be
evaluated as appropriate. For closed, pressurized
systems, the hydraulic grade line for all pipelines
shall be maintained above the top of the pipeline
at all locations for all flows unless specifically
designed for negative internal pressures.

Flexible Conduit Design. Flexible conduits
such as plastic pipe, steel pipe, aluminum pipe,
corrugated metal pipe, or ductile iron pipe, shall
be designed using NRCS National Engineering
Handbook (NEH) Part 636, Chapter 52,
Structural Design of Flexible Conduits, and the
following criteria:

NRCS, CO
September 2011

Appendix E - design standards

Smooth Wall Plastic Pipe. When operating at
design capacity, the full-pipe flow velocity should
not exceed 5 feet per second in pipelines with
valves or some other flow control appurtenances
placed within the pipeline or at the downstream
end. As a safety factor against surge, the
working pressure at all locations and under all
anticipated flow conditions should not exceed 72
percent of the pressure rating of the pipe. If
either of these limits is exceeded, special design
consideration must be given to the flow
conditions, and measures must be taken to
adequately protect the pipeline against transient
pressures. In all cases, the effects of surge
pressures should be considered in the design of
the pipeline. Design considerations for PVC pipe
are contained in the Handbook of PVC Pipe, and
considerations for polyethylene (PE) and high
density polyethylene (HDPE) pipe are outlined in
the Handbook of PE Pipe.

Corrugated or Profile Wall Plastic Pipe. When
operating at design capacity, the full-pipe flow
velocity should not exceed 5 feet per second in
pipelines with valves or some other flow control
appurtenance placed within the pipeline or at the
downstream end. As a safety factor against
surge, the working pressure at any point should
not exceed 72 percent of the pressure rating of
the pipe. If the pipe is not pressure rated, the
maximum allowable pressure shall be 25 feet of
head, or the maximum pressure as specified by
the manufacturer for the pipe and connecting
joints used.

Smooth Wall Steel Pipe. The specified maximum
allowable pressure shall be determined using the
hoop stress formula, limiting the allowable tensile
stress to 50 percent of the yield-point stress for
the material selected. The hoop stress formula
and design stresses for commonly used steel and
steel pipe are shown in the NEH Part 636,
Chapter 52.

The minimum wall thickness for steel pipe shall
be as follows:

Nominal Diameter .
Wall Thickness

(inches)
4-12 14 ga.
14-18 12 ga.
20-24 10 ga.
26-36 3/16 inch
38-48 1/4 inch
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Corrugated Metal Pipe. Maximum allowable
pressure for the pipe shall be:

e 20 feet of head for annular and helical pipe
with sealed seams and watertight coupling
bands.

o 30 feet of head for helical pipe with welded
seams, annular ends, and watertight
couplings.

Smooth Wall Aluminum Pipe. The maximum
allowable pressure of the pipe shall be
determined using the hoop stress formula limiting
the allowed tensile stress to 7,500 psi. Refer to
the procedures shown in NEH Part 636, Chapter
52.

Rigid Conduit Design. Rigid conduits such as
concrete pipe or plastic mortar pipe shall be
designed using the following criteria:

Non-reinforced Concrete Pipe with Mortar Joints.
The maximum allowable pressure for pipe with
mortar joints shall not exceed one-fourth of the
certified hydrostatic test pressure as determined
by the test procedure described in ASTM C118.
Nor shall they exceed the following:

Diameter Maximum Allowable
(inches) Pressure (feet)

6 through 8 40

10 and greater 35

Non-reinforced Concrete Pipe with Rubber
Gasket Joints. The maximum allowable pressure
for non-reinforced concrete pipe with rubber
gasket joints shall not exceed one-third the
certified hydrostatic test pressure as determined
by the test procedure described in ASTM C505.
Nor shall they exceed the following:

Diameter Maximum Allowable
(inches) Pressure (feet)
6 through 12 50
15 through 18 40
21 and greater 30

Cast-in-Place Concrete Pipe. Maximum working
pressure for cast-in-place concrete pipe shall be
15 feet above the centerline of pipe. Cast-in-
place concrete pipe shall be used only in stable
soils that are capable of being used as the
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outside form for approximately the bottom half of
the conduit.

Reinforced Concrete Pipe with Gasket Joints.
The maximum allowable pressure for reinforced
concrete pipe with rubber gasket joints shall not
exceed the rated hydrostatic pressure for the
specified pipe according to appropriate ASTM or
AWWA standards.

Reinforced Plastic Mortar Pipe. The pipeline
shall be designed to meet all service
requirements without a static or working pressure
at any point greater than the maximum allowable
working pressure of the pipe used. The static or
working pressure of pipelines open to the
atmosphere shall include free board. The
minimum acceptable pipe pressure rating shall
be 50 psi.

Support of Pipe. Irrigation pipelines both below
and above ground shall be supported, where
needed, to provide stability against external and
internal forces. Pipe support shall be designed
using NEH Part 636, Chapter 52.

Joints and Connections. All connections shall
be designed and constructed to withstand the
pipeline working pressure without leakage and
leave the inside of the pipeline free of any
obstruction that would reduce capacity.

Permissible joint deflection shall be obtained from
the manufacturer for the joint type and pipe
material used.

For sloping steel pipe, expansion joints shall be
placed adjacent to and downhill from anchors or
thrust blocks.

For welded pipe joints, expansion joints shall be
installed, as needed, to limit pipeline stresses to
the allowable values.

For suspended pipelines, joints shall be designed
for pipe loading including the water in the pipe,
wind, ice, and the effects of thermal expansion
and contraction.

Joints and connections for metal pipes should be
of similar materials whenever possible. If
dissimilar materials are used, the joints or
connections shall be protected against galvanic
corrosion.

Depth of Cover. Buried pipe shall be installed at
sufficient depth below the ground surface to
provide protection from hazards imposed by
traffic loads, farming operations, freezing
temperatures, or soil cracking, as applicable.
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Pipelines shall have sufficient strength to
withstand all external loads on the pipe for the
given installation conditions. Appropriate live
loads shall be used for the anticipated traffic
conditions. Refer to NEH Part 636, Chapter 52
for procedures to analyze external loads on
buried pipe.

Shallow buried or above ground pipe installations
require special consideration for protection from
physical and environmental hazards. Refer to
NEH Part 636, Chapter 52 for guidance when the
depth of cover is less than the minimums
specified below.

The minimum depth of cover for pipe susceptible
to any of these hazards shall be:

Diameter (inches) Dept_h of Cover
(inches)
% through 2% 18
3 through 5 24
6 or more 30
All sizes in soils subject to 36
cracking

In areas where pipe is not be susceptible to
freezing, vehicular, or cultivation hazards, and
the soils do not crack appreciably when dry, the
minimum depth of cover may be reduced to:

Diameter (inches) Dep(ti?mc;:e(s:;wef
¥ through 1% 6
2 through 5 12
4 through 6 18
6 or more 24

At low places on the ground surface, extra fill
may be placed over the pipeline to provide the
minimum depth of cover. The top width of the fill
shall be no less than 10 feet and the side slopes
no steeper than 6:1.

Where it is not possible to achieve sufficient
cover or sufficient strength, a carrier
(encasement) pipe or other mechanical
measures shall be used.

Pressure Reduction. Pressure reduction shall
be incorporated in circumstances such as head
gain exceeding pressure loss by a significant
amount, excessive line pressures for the type of
irrigation system supplied, or excessive static
pressures.

NRCS, CO
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Inlets. Inlets shall be of adequate size for the
type of entrance condition to ensure design flow
capacity without excessive head losses.

Provision shall be made to prevent the inflow of
trash or other materials into the pipeline if these
materials would be detrimental to the pipe
capacity or performance of the irrigation
application system.

For gravity flow inlets with square-edged or gated
orifices, the nappe created by inflow at the orifice
entrance shall be vented.

Water control structures, stands, Z-pipes and
dog-legs are all acceptable inlet devices. Water
control structures are commonly used for gravity
flow pipelines, but do not account for removal of
entrained air. Therefore, pipelines using these
inlets must also meet the requirements listed
under Vents.

Check Valves and Backflow Prevention. A
check valve shall be installed between the pump
discharge and the pipeline if detrimental backflow
may occur. Check valves can cause extreme
internal pressures, due to water hammer; if they
close too fast as flow reversal occurs. “Non
slam” type check valves or solenoid operated
valves may be required.

Approved backflow prevention devices
(chemigation valves) shall be used on all
pipelines in which fertilizer, liquid manure, waste
water, pesticides, acids, or other chemicals are
added to the water supply and where back flow
may contaminate the source water supply or
groundwater.

Valves and Other Appurtenances. Pressure
ratings of valves and other appurtenances shall
equal or exceed the pipeline working pressure.
When lever operated valves are used, an
analysis shall be performed to evaluate potential
surge/water hammer assuming an instantaneous
valve closure.

Stands Open to the Atmosphere. Stands shall
be used when water enters the pipeline to avoid
entrapment of air; to prevent surge pressures and
collapse because of vacuum failure; and to
prevent pressure from exceeding the design
working stress of the pipe. The stand shall be
designed to:

e Allow a minimum of 1 foot of freeboard. The
maximum height of the stand above the
centerline of the mainline pipeline must not
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exceed the maximum working head of the
pipe.

e Have the top of each stand at least 4 feet
above the ground surface except for surface
gravity inlets or where visibility is not a factor.
Gravity inlets and stands shall be equipped
with trash racks and covers.

e Have a downward water velocity in stands
not in excess of 2 feet per second. The
inside diameter of the stand shall not be less
than the inside diameter of the pipeline.

The cross sectional area of stands may be
reduced above a point 1 foot above the top of the
upper inlet, but the reduced cross section shall
not be such that it would produce an average
velocity of more than 10 feet per second if the
entire flow were discharging through it.

If the water velocity of an inlet pipe exceeds three
times the velocity of the outlet, the centerline of
the inlet shall have a minimum vertical offset from
the centerline of the outlet at least equal to the
sum of the diameters of the inlet and outlet pipes.

Stands shall be constructed of steel pipe or other
approved material and be supported on a base
adequate to support the stand and prevent
movement or undue stress on the pipeline.

Sand traps, when combined with a stand, shall
have a minimum inside dimension of 30 inches
and shall be constructed so the bottom is at least
24 inches below the invert of the outlet pipeline.
The downward velocity of flow of the water in a
sand trap shall not exceed 0.25 feet per second.
Suitable provisions shall be made for cleaning
sand traps.

The dimensions of gate stands shall be adequate
to accommodate the gate or gates required, and
shall be large enough to make the gates
accessible for repair.

The size of float valve stands shall be adequate
to provide accessibility for maintenance.

Stands must be constructed in a manner to
insure vibration from the pump discharge pipe is
not carried to the stand.

Pressure-relief valves can be used as an
alternative to stands open to the atmosphere. A
pressure-relief valve shall serve the pressure-
relief function of the open stand or vent for which
it is an alternative.

Stands Closed to the Atmosphere. If pressure-
relief valves and air-and-vacuum valves are used
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instead of open stands, all requirements detailed
in “Stands Open to the Atmosphere” shall apply
except as modified below.

The inside diameter of the closed stand shall be
equal to or greater than that of the pipeline for at
least 1 foot above the top of the uppermost inlet
or outlet pipe. To facilitate attaching the
pressure-relief valve and the air-and-vacuum
valve, the stand may be capped at this point, or if
additional height is required, the stand may be
extended to the desired elevation by using the
same inside diameter or a reduced cross section.
If a reduced section is used, the cross-sectional
area shall be such that it would produce an
average velocity of no more than 10 feet per
second if the entire flow were discharged though
it. If no vertical offset is required between the
pump discharge pipe and the outlet pipeline and
the discharge pipe is “dog-legged” below ground,
the stand shall extend at least 1 foot above the
highest part of the pump discharge pipe.

An acceptable alternative design for stands
requiring no vertical inlet offset (when inlet
velocity is less than three times that of the
outletting pipeline) shall be:

e Construct the dog-leg section of the pump
discharge pipe with the same nominal pipe
diameter as that of the pipeline.

e Install the pressure-relief valve and the air-
and-vacuum valve on top of the upper
horizontal section of the dog-leg.

Pressure-relief and air-and-vacuum valves shall
be installed on stands with the nominal size pipe
required to fit the valves’ threaded inlets.

Surge Tanks and Air Chambers. If surge tanks
and/or air chambers are required for control of
hydraulic transients or water column separation,
they shall have adequate size to ensure the
water volume needs of the pipeline are met
without the tank/chamber being emptied, and that
the required flow into the pipeline for the
calculated pressure drop is met.

Pressure Relief Valves. A pressure relief (PR)
valve shall be installed between the pump
discharge and the pipeline if excessive pressure
can build up when all valves are closed. If
needed to protect the pipeline against pressure
reducing valve malfunction or failure, PR valves
shall be installed downstream of pressure
reducing valves. Pressure relief should be
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provided upstream from valves and at the
downstream end of pipeline sections as needed.

Manufacturers of PR valves marketed for use
under this standard shall provide capacity tables
that give the discharge capacities of the valves at
the maximum permissible pressure and
differential pressure settings. These tables shall
be based on performance tests, and shall be the
basis for acceptance of these valves and
selection of the design pressure setting.

PR valves shall be set to open at a pressure as
low as practical, but no greater than 5 psi above
the pressure rating or maximum allowable
pressure of the pipe. The valves shall have
sufficient flow capacity to reduce the excessive
pressures in the pipeline. In lieu, of a detailed
surge/pressure analysis, the minimum size of PR
valve shall be ¥ inch nominal valve size per inch
of the nominal pipeline diameter.

The pressure at which the valves start to open
shall be marked on each PR valve. Adjustable
PR valves shall be sealed or otherwise altered to
prevent changing the adjustment from that
marked on the valve.

Air Release Valves. Five types of air
vents/valves commonly used on irrigation
pipelines are continuous acting air release valves
(CAV), vacuum-relief valves (VR), air release and
vacuum relief valves (AVR), combination air
valves (COMB), and open vents. Open vents are
described in the “Vents” section of this standard.

If accumulation of air during operation may occur
CAV shall be used to release air from the filled
pipeline while under pressure. Normal orifice
venting diameter is 1/16 to 3/8 inch.

VR valves shall be used for relief of vacuum
pressures (i.e., negative pressures) due to
sudden gate or valve closure, pump shutoff, or
drainage of the pipeline.

AVR valves may be used for the same
requirements described for VR valves. These
valves shall also be used to release air from the
pipeline on filling prior to the pipe being
pressurized. They shall be used to alleviate flow
restrictions, air locks, and water surging due to
the presence of air within pipelines.

COMB valves have the combined function of all
three valves (CAV, VR, and AVR) in one body.
COMB valves may be used for any of the
conditions in which a CAV, VR, or AVR is
required.

NRCS, CO
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If needed to provide positive means for air
escape during filling and air entry while emptying,
an AVR, VR, or COMB valve shall be installed at
all summits, upstream and downstream of all in-
line valves as needed, at the entrance, and at the
downstream end(s) of the pipelines. Such valves
are needed at these locations if the pipeline is
closed to the atmosphere. However, they may
not be needed if other features of the pipe
system, such as permanently located sprinkler
nozzles or other unclosed service outlets,
adequately vent the particular location during
filling and emptying operations. The use of these
system features must be analyzed for air flow
rate and the proper use of such features
described in the Operation and Maintenance
plan. High points in the pipeline require a CAV
unless an outlet is located at that point.

In addition to the locations described above, an
AVR or COMB valve shall be located at changes
of grade in downward direction of flow in excess
of 10 degrees, to ensure adequate air release
during filling. On long pipelines, additional AVR
or COMB valves may be required to adequately
vent the pipe during filling.

For air release, the AVR or COMB valve shall be
sized to exhaust air from the pipeline at the rate
needed to prevent operational problems with the
pipeline, while maintaining the proper operation
of the valve. For design purposes, the exhaust
pressure differential shall be limited to 2 psi.
Long pipelines may require CAV (in addition to
AVR) or COMB valves spaced in the range of
1,200 to 3,000 feet. Without some site specific
analysis a spacing of ¥2 mile is recommended.

For vacuum relief, the AVR, VR, or COMB valves
shall be sized for air entry into the pipeline,
ensuring the pipeline does not collapse due to
vacuum created during drainage of the pipeline.
For design purposes, the vacuum pressure
differential shall be limited to the computed pipe
collapse pressure or 5 psi, whichever is smaller.

If the required vacuum relief orifice diameter is
significantly larger than the required air release
orifice diameter, separate valves may be required
to help eliminate excessive water hammer
caused when the air is released too fast from the
pipeline.

CAV or COMB valves shall be used as needed to
permit air to escape while the line is at working
pressure. Small orifices of these valve types
shall be sized according to the design working
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pressure and venting requirements
recommended by the valve manufacturer.

The location of the CAV or COMB valves shall be
sufficient distance downstream from the
introduction of air into the system (under
pressure conditions) to allow the air to be
collected at the top of the pipe. Under some
circumstances (e.g., pumped system with low
pressure or velocity) consideration should be
given to installing vent chambers for CAV or
COMB valves. The vent chamber should be
constructed according to the requirements under
the second criterion in the “Vents” section of this
standard.

Air vent size shall be based on pipeline size, pipe
slope towards drains, and filling requirements.
For pipeline size up to 3-inch diameter, 1/2-inch
valves are generally adequate for filling
operations, or preventing a vacuum from forming
during emptying. For other pipe sizes, guidance
for sizing air valves may be found in various
valve manufacturers’ literature (e.g., Val-Matic
Valve Corp. or Crispin Valve) or in Appendix B of
the AgPipe User Manual.

In lieu of a detailed design, for the corresponding
pipe material below, the following size air valves
shall be used:

e For Plastic < 50 psi - 0.22 x pipe diameter
e For Plastic > 50 psi - 0.10 x pipe diameter
e For Metal - 0.125 x pipe diameter

e For Concrete - 0.125 x pipe diameter

e For Aluminum: < 6" Dia. Pipe - 2-inch dia.
8" to 10" - 3-inch dia.
12" - 4-inch dia.

Manufacturers of air valves marketed for use
under this standard shall provide dimensional
data or a capacity table based on performance
tests, which shall be the basis for selection and
acceptance of these valves.

Vents. Venting must be designed into systems
open to the atmosphere to provide for the
removal and entry of air and protection from
surge. The following criteria shall apply:

e Vents shall have a minimum freeboard of 1
foot above the hydraulic gradeline at design
capacity. The maximum height of the vent
above the centerline of the pipeline must not
exceed the maximum allowable working
pressure of the pipe.
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e Avent chamber shall be constructed to
intercept and/or capture air within the
pipeline. The chamber shall intercept the
circumference arc of 75 degrees at the top of
the pipe (i.e., a vent chamber diameter of 2/3
the diameter of the pipeline). The chamber
shall extend vertically at least one pipeline
diameter up from the centerline of the
pipeline. Above this elevation, the vent
chamber may be reduced to minimum
diameter of 2 inches.

e When an AVR or COMB valve is used
instead of a vent, the above requirements
shall apply except that the reduced section
shall be sized to meet the nominal pipe size
required to fit the valve’s threaded inlet. An
acceptable alternative is to install the valve(s)
in the side of a service outlet, provided that
the service outlet riser is properly located and
adequately sized. If both AVR and PR
valves are required at the location, the 10
feet per second velocity criteria given under
the “Stands Open to the Atmosphere” section
of this standard, shall apply to the reduced
section.

e Vent chambers shall be installed on all open
vents and closed vents with air valves, when
the normal operating pressure of the pipe is
10 psi or less.

e Avent shall be located at the downstream
end of laterals, at summits in the line, and at
points where the grade changes more than
10 degrees in a downward direction of flow.

e A study of irrigation pipeline venting
observed that individual bubbles, in general,
rise to the top of the pipe and are carried by
flowing water until released by a vent. The
distance for the bubbles to rise to the surface
is a function of pipeline velocity and
diameter. The following equation gives
general guidance regarding the distance from
a pipeline inlet to an air vent:

L=176VD

Where: L = Distance from inlet to vent (ft)
V = Average velocity (ft/sec)
D = Inside diameter of pipe (ft)

Outlets. Appurtenances to deliver water from
the pipe system to the field, ditch, reservoir, or
surface pipe system, are known as outlets.
Outlets shall have adequate capacity and
pressure rating to deliver the required flow to:
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e The hydraulic gradeline of a pipe or ditch,

e A point at least 6 inches above the field
surface,

e The design surface elevation in a reservoir,
or

e Anindividual sprinkler, lateral line, hydrant,
or other device at the required operating
pressure.

Outlets shall be designed to minimize erosion,
physical damage, or deterioration due to
exposure.

Filling. The pipe system shall have a means of
controlling the filling of the pipeline to prevent
entrapped air and excessive transient pressures.

Filling velocities greater than 1 foot per second in
a closed-to-the-atmosphere pipe system (i.e., all
outlets closed) requires special evaluation and
provisions to remove entrapped air and prevent
transient pressures.

If filling at a low flow rate is not possible, the
system shall be open to the atmosphere (outlets
open) prior to pressurizing. The valves to
supplied irrigation system components (gated
pipe, wheel line, pivot, etc.) should be opened to
release entrapped air and minimize transient
pressures in the system. The system shall be
designed for air removal and excessive transient
pressures that may develop at higher filling rates.

Flushing. If the sediment load in the water is
significant, the pipeline shall have adequate
velocity to ensure that sediment is moved
through and flushed out of the pipeline.

If provisions are needed for flushing sediment or
other foreign material, a suitable valve shall be
installed at the downstream end(s) or low point(s)
of the pipeline.

Draining. Provisions shall be made for the
complete removal of water from the pipeline by
gravity or other means when:

e Freezing temperatures are a hazard.

e Draining is required by the pipe
manufacturer.

e Draining of the pipeline is otherwise
specified.

The water drained from pipelines shall not cause
water quality, soil erosion, or safety problems
upon release.
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Safe Discharge of Water. Provisions shall be
made for water being discharged from valves,
especially air valves and pressure relief valves.
Such valves shall be located such that flows are
directed away from system operators, livestock,
electrical equipment, and other control valves or
hook-ups.

Thrust Control. Abrupt changes in pipeline
grade, horizontal alignment, tees, or reduction in
pipe size, normally require an anchor or thrust
blocks to absorb pipeline axial thrust. Thrust
control is typically needed at the end of the
pipeline, at in-line control valves, at reducers, and
at wyes, tees, and elbows.

The pipe manufacturer’'s recommendations for
thrust control shall be followed. In absence of
manufacturer’s data, thrust blocks shall be
designed using NEH Part 636, Chapter 52.

Longitudinal Bending and Joint Deflection.
For plastic pipe, the allowable longitudinal
bending for the pipeline shall be based on
material type and the pressure rating, and shall
be in accordance with industry standards, or as
described in NEH Part 636 Chapter 52.

Industry standards for PVC pipe generally
recommend a maximum joint deflection of one
degree for gasketed pipe joints only. For a 20
foot piece of pipe, this is a four inch offset per
joint. The minimum radius of curvature for 20’
joints is 1,146 feet. The following equation can
be used to determine joint deflection angles or
curve radii for various lengths of pipe.

180
Joint Deflection Angle (degrees) =
Rxm
L
Where:
R = Curve Radius in ft.
m=3.1416

L = Pipe Length in ft.

Thermal Effects. For plastic pipe, thermal
effects must be properly factored into system
design. Pressure ratings for pipes are normally
based on a pipe temperature of 73.4°F. When
operating temperature is higher the effective
pressure rating of the pipe shall be reduced
accordingly.

Values and procedures for pressure rating
reduction shall follow information described in the
NEH Part 636, Chapter 52.
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The pipe pressure rating shall be reduced where
the pipe environment or fluid temperatures
exceed 73.4° F using the factors in the following
table, or factors obtained from the manufacturer.

Strength Reduction Factors for High

Temperatures
Temperature, °F Psgnlgi(:)e PE Pipe
<734 1.0 1.0
80 0.88 0.92
90 0.75 0.81
100 0.62 0.72
110 0.50 0.63
120 0.40 0.60
130 0.30 0.55
140 0.22 0.50

Physical Protection. Steel pipe installed above
ground shall be galvanized or shall be protected
with a suitable protective paint coating, including
a primer coat and a minimum of two final coats.

Plastic pipe installed above ground shall be
resistant to ultraviolet light throughout the
intended life of the pipe or measures taken to
protect the pipe from damage due to ultraviolet
light. PVC pipe and fittings installed above
ground shall be protected from ultraviolet
oxidation by painting with a heavy pigmented,
exterior water-based latex paint.

All pipes shall be protected from hazards
presented by traffic loads, farm operations,
freezing temperatures, fire, thermal expansion
and contraction. Reasonable measures shall be
taken to protect the pipe from potential
vandalism.

Corrosion Protection. All metal to metal fittings,
such as risers, bends, tees, and reducers, should
be of similar metals. If dissimilar metals are
used, the fittings shall be protected against
galvanic corrosion (e.g., separate dissimilar
metals with rubber or plastic insulator).

Bolts used to join galvanized steel shall be
galvanized; plastic coated, stainless steel, or
otherwise protected to prevent galvanic
corrosion. Bolts used to join aluminum, other
than aluminum alloy bolts, must be plastic coated
or otherwise protected to prevent galvanic
corrosion.
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Interior Linings. Interior protective lining shall be
provided when the pH of the water falls outside
the ranges shown in the following table.

Material Water pH

Less than 5 or
greater than 9

Aluminized Steel

Less than 6 or
greater than 10

Galvanized Steel

Less than 4 or
greater than 10

Aluminum Alloy

Unlined steel pipelines can experience corrosion
from very pure water (e.g., snow melt). If the
Langelier Saturation Index (LSI) is less than -1.0,
interior corrosion protection shall be provided.
LSl values less than 0 indicate corrosive
conditions. An LSI number equal to zero
indicates a balanced condition. Calcium
Carbonate will tend to form with LSl numbers
greater than 0.

To calculate the LSI, it is necessary to know the
alkalinity (mg/l as CaC03), the calcium hardness
(mg/l Ca+2 as CaCO03), the total dissolved solids
(mg/l TDS), the actual pH, and the temperature of
the water (°C). These values are used in the
following equations:

LSl = pH - pHs
pHs = (9.3+A+B)-(C +D)
Where:

A= (Log10 [TDS] - 1) / 10

B =-13.12 x Log10 (°C + 273) + 34.55
C = Log10 [Ca"® as CaCO3] - 0.4

D = Log10 [alkalinity as CaCO3]

Interior pipe coatings can be selected from one of
the following methods if the applied coating
meets the requirements of the applicable
reference specification:

Accepted Interior Coating Reference Specification
Coal Tar Enamel Coating AWWA C203
Cement Mortar Lining AWWA C205
Liquid Epoxy AWWA C210
NRCS, CO

September 2011
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Exterior Protective Coatings. All buried steel
pipelines shall have a Class A or Class B Coating
as follows: (1). A Class A coating shall be
provided if the Resistivity Survey shows that
either (a) 20 percent or more of the total surface
area of the pipeline will be in soil having a
resistivity of 1,500 ohm-cm or less or (b) 10
percent or more of the total surface area of the
pipeline will be in soil having a resistivity of 750
ohm-cm or less; (2) A Class B coating shall be
provided for pipe to be installed in uniform soils
having a resistivity greater than 1,500 ohm-cm.

A Class A coating method shall be selected
based on consideration of the on-site physical,
chemical, and biological conditions that may
contribute to exterior corrosion of the pipeline,
using procedures described in one or more of the
design references listed in the Reference Section
of this standard.

A Class A Coating can be selected from one of
the following methods if the applied coating
meets the requirements of the applicable
reference specification:

Accepted Type A Coating | Reference Specification

Coal Tar Enamel Coating

(Including asbestos felt or AWWA C203
inert outer wrap)

Tape Coating System AWWA C214
(80 mil min. thickness)

Polyurethane Coating AWWA C222

(25 mil min. thickness)

A Class B Coating can be selected from one of
the following methods if the applied coating
meets the requirements of the applicable
reference specification: (Note: Class A coatings
are also acceptable for Class B)

Accepted Type B Coating Reference Specification

Coal Tar Enamel Coating
(Excluding asbestos felt
or inert outer wrap)

AWWA C203

Epoxy Coating

S ) AWWA C210 or 213
(16 mil min. thickness)

Tape Coating System

AWWA C214
(50 mil min. thickness)

Prefabricated Tape
Coating, 20 mil min.

AWWA C209

Coatings on all fittings shall provide equal
protection to the specified coating.
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Supplementary cathodic protection shall be
provided if the soil resistivity survey shows that
any part of the pipeline will be in soil whose
resistivity is less than 10,000 ohm-cm unless
galvanized pipe is used. Pipe to soil potential
shall be not less than 0.85 V negative, referred to
as a copper/copper sulfate reference electrode,
with the cathodic protection installed. The initial
anode installation shall be sufficient to provide
protection for a minimum of 15 years.

Galvanized steel pipe may be used when the soil
resistivity is greater than 4000 ohm-cm.

Hot-dipped asphalt or polymeric-coated,
galvanized steel pipe shall be provided if the soil
resistivity along any part of the pipeline is
between 3000 and 4000 ohm-cm. In addition to
the above coatings, cathodic protection shall be
provided for galvanized steel pipe if the soll
resistivity is less than 3000 ohm-cm.

Aluminized steel pipe may be used when the soll
resistivity is greater than 1500 ohm-cm and the
soil pH is between 5 and 9.

Aluminum alloy pipe may be used when the soil
resistivity is greater than 500 ohm-cm and the
soil pH is between 4 and 10.

When cathodic protection is required, joints and
connecting bands shall be electrically bridged to
ensure continuous flow of current. A dielectric
connection shall be placed between the pump
and the pipeline and between pipes with different
coatings.

The total current required, kind and number of
anodes needed, and life expectancy for the
cathodic protection shall be designed in
accordance with NRCS Design Note 12, Control
of Underground Corrosion.

Resistivity Measurement Requirements for
Metal Pipe. If risk of corrosion is “high” based on
the Cooperative Soil Survey’s Soil Features
Report, soil-resistivity measurements shall be
conducted to determine corrosion protection
requirements. For this purpose, field resistivity
measurements shall be made or samples for
laboratory analysis shall be taken at least every
400 feet along the proposed pipeline and at
points where a visible change in soil
characteristics occurs. If adjacent readings differ
markedly, additional measurements shall be
taken to locate the point of change. Resistivity
determinations shall be made at two or more


PaulNK
Text Box
Appendix E - design standards


depths in the soil profile at each sampling station;
with the lowest depth at the stratum in which the
pipe will be laid. The lowest value of soil
resistivity found at each sampling station shall be
used as the design value for that station.

After the pipe trench is excavated, a detailed soil
resistivity survey shall be made as a verification
of the final required cathodic protection. At this
time, resistivity measurements shall be made in
each exposed soil horizon at intervals not
exceeding 200 feet. The lowest value of soil
resistivity found at each sampling station shall be
used as the design value for that station. If
design values for adjacent stations differ
significantly, additional intermediate
measurements shall be made.

Electric Fields. An electric field can develop
where a metal pipeline is installed adjacent to an
existing metal pipeline. This situation can
adversely affect the new pipeline. The new
pipeline shall be adequately protected from this
condition.

Environmental Constraints for Aluminum
Pipe. Water quality shall be considered for
aluminum pipeline installations. A copper content
in excess of 0.02 ppm produces nodular pitting
and rapid deterioration of the pipe if water is
allowed to become stagnant. When the copper
content exceeds this limit, the pipeline shall be
designed to allow draining after each use.

Protection from corrosion shall be provided for
aluminum pipe installed in contact with concrete.

Environmental Constraints for Concrete Pipe.
Concrete pipelines shall not be installed on sites
where the sulfate-salt concentration in the soil or
soil water exceeds 1.0 percent. On sites where
the sulfate concentration is more than 0.1 percent
but not more than 1.0 percent, concrete pipe may
be used only if the pipe is made with Type V or
Type Il cement, with tricalcium aluminate content
not exceeding 5.5 percent.

Additional Criteria Applicable to Reduce
Energy Use

Provide analysis to demonstrate reduction of
energy use from practice implementation.

Reduction of energy use is calculated as average
annual or seasonal energy reduction compared
to previous operating conditions.

430 - 11
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Additional Criteria Applicable to Develop
Renewable Energy Systems

Renewable energy systems shall meet applicable
design criteria in NRCS and/or industry
standards, and shall be in accordance with
manufacturer’'s recommendations. Hydropower
systems shall be designed, operated, and
maintained in accordance with the
Microhydropower Handbook, Sections 4 and 5,
as appropriate.

CONSIDERATIONS

General. Limiting the working pressure of
pipelines to 72% of the pressure rating of the
pipe or limiting the velocity to 5 feet per second
does not necessarily eliminate the need to
evaluate the effects of surge pressure. The
effects of surge pressure on the pipeline should
be evaluated in all situations.

Careful consideration should be given to
determining the “working pressure” of pipelines.
For example, for pipelines with downstream
controls or in-line valves, consider the working
pressure to be the static head on the pipeline at
that point, rather than the pressure in the pipe
under flowing conditions. Consider, also, the
possibility of in-line valves being installed in
open-flow pipelines in the future. For gravity
flow, static head could be defined as the pressure
in the pipeline based on the distance between
the static water level and the pipe centerline. For
pumped systems, the static head could be
determined by the distance between the
centerline of the pipe and the hydraulic grade line
created by the pump “shutoff head”.

Pump shutoff head data can be obtained from the
pump manufacturer. If this data is not available,
the shutoff head for centrifugal pumps can be
estimated by using the formula:

Ps = (d n /1840)°

Where:
Ps = shutoff head in feet of water
d = pump impeller diameter in inches
n = speed of impeller, rpm

Hydraulic transients (surge pressures) due to
valve closures can be minimized by closing the
valve slowly. Consider the following:

e Avoid the use of quick closing, quarter-turn
valves such as lever-operated butterfly
valves, if possible.

NRCS, CO
September 2011
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e Specify slow closing valves, geared valve
operators, “anti-slam” air valves, or other
similar devices.

Safety. Pipelines may present a threat to the
safety of people and property, during both
installation and operation. Consider safety as
follows:

e Address trench safety in design and during
construction.

e Provide protection for people from inlets of
pipelines and open stands.

e Provide protection for people from water
blowing from pressure-relief, air-release, and
other valves.

e Determine the existence or non-existence of
underground utilities prior to construction.

Protection of Pipeline and Appurtenances.
Consider protection of the pipeline and all
appurtenances from potential damage:

e Locate the pipeline and above-ground
appurtenances and control structures to
minimize potential damage from equipment
and tillage practices.

Protect all above-ground appurtenances and
control structures from possible damage by
livestock and wildlife.

Economic. Economics can be a major factor in
pipeline design, as follows:

e Select pipe based on lifetime energy
requirements, as well as initial costs of
materials.

e Select pipe material based upon expected
life of practice.

o Consider hydropower applications as
alternatives to use of pressure reduction
valves or reduced pipe diameter to induce
friction loss.

Water Quality and Quantity. The effects of an
irrigation pipeline on water quality and quantity
should be considered when designing an
irrigation pipeline. Consider the effects:

¢ On the water budget, especially on infiltration
and evaporation,

e On downstream flows or aquifers that would
affect other water uses or users,

e On potential use for irrigation management,

NRCS, CO
September 2011
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e Of installing a pipeline in vegetation that may
have been located next to the original
conveyance,

e Ofinstalling the pipeline (replacing other
types of conveyance) on channel erosion or
the movement of sediment and soluble and
sediment-attached substances carried by
water,

e On the movement of dissolved substances
into the soil and on percolation below the root
zone or to ground water recharge,

e Of controlled water delivery on the
temperatures of water resources that could
cause undesirable effects on aquatic and
wildlife communities,

e On wetlands or water-related wildlife
habitats, and

e On the visual quality of water resources.

Environment. Base pipe material selection on
exposure considerations (such as soil resistivity,
pH, sunlight, and traffic). Soil texture, resistivity,
pH, moisture content, redox potential and depth
are important soil properties to be aware of for
pipelines and in reducing soil limitations related
to corrosivity, or packing of soil material. Refer to
soil survey information of the area and on-site
soil investigations should be considered during
planning and design processes.

The Langelier Saturation Index and related
indices may be a factor in determining type of
material to use for a pipeline.

Pipelines installed below the ground surface
should have a soil plan describing soil
reconstruction of disturbed soil during and after
pipeline installation so original soil productivity is
restored after pipeline installation. Appropriate
vegetation should be established to stabilize
disturbed areas that will not be cropped.

Follow State and Federal laws and regulations
regarding cultural resources.
PLANS AND SPECIFICATIONS

Prepare plans and specifications for irrigation
pipelines that describe the requirements for
applying the practice according to this standard.
As a minimum the plans and specifications shall
include:

e A plan view of the layout of the pipeline.

e Profile of the irrigation pipeline.
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e Pipe material and sizes.
e Pipe joint requirements.

e Locations and details for all appurtenances
and control structures.

e Locations and specifications for all thrust
blocks.

e Site specific construction specifications that
describe in writing the installation of the
irrigation pipeline. Include the specification
for pressure testing of the irrigation pipeline.

e Depth of cover and backfill requirements.

e Disposal requirements for excess soil
material.

e Vegetative establishment requirements.

OPERATION AND MAINTENANCE

An Operation and Maintenance (O&M) Plan shall
be developed for each pipeline system installed.
The plan should document needed actions to
ensure that practices perform adequately
throughout their expected life.

O&M requirements shall be included as an
identifiable part of the design. Depending on the
scope of the project, this may be accomplished
by brief statements in the plans and
specifications, the conservation plan narrative, or
as a separate O&M Plan.

Other aspects of O&M, such as draining
procedures for the pipeline and all valves and
appurtenances, marking crossing locations, valve
operation to prevent pipe or appurtenant
damage, appurtenance or pipe maintenance, and
recommended operating procedures, should be
described as needed within the O&M Plan.

Monitoring of any cathodic protection systems
shall be performed as specified in the O&M Plan.

A filling procedure shall be developed, which
details allowable flow rates and appurtenance
operation at the various phases of the filling
process, required to assure safe filling of the
pipeline. Flow measuring appurtenances such as
flow meters or weirs, or other means (e.g.,
number of turns of a gate valve) should be used
to determine the rate of flow into the pipeline
system. This information shall be provided to the

430 - 13
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operator, and shall be incorporated into the
Operation and Management Plan as appropriate.
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Appendix G — Cost estimate

DETAILED COST ESTIMATE
Orchard Ranch Ditch Piping Project

Number

Number of Units *

Salinity Program

Units of Units Cost Cost ST Other Funding Basis of Cost Estimates

PROJECT DESIGN $ 95,779.53 | $ 95,779.53 8% of Construction
gﬁi‘?UCR(/)ATPRIEQSSECASg $ 23,944.88 | $ 23,944.88 2% of Construction
L e o i e o 0 o
SUBTOTAL $ 11972441 |$ 11972441 |$ -
5 | dsswnls emals wms e e e oo
Screening Structure LS 1{ $100,000.00 | $ 100,000.00 | $ 100,000.00 :;i;age Bid - 2014 Forked Tongue Piping Project + Inflation 3% to
24" HDPE DR 41 PIPE LF 4220($  5145|$ 21713860 |$  217,138.69 ?gf;igg 4§gjl's)sfﬁiﬁafigieg‘zczg‘ggﬁley Piping Project
18"HDPE DR 325 PIPE  |LF 2100($ 4196 % 88,105.92 | $ 88,105.92 Qfgf%?p?rig 'Prz(gé;Tgﬁg:zzﬂgggs\)’vfﬁl;;f;ﬂ“g‘j}ﬂ":g ggi(;da“o” :
16" HDPE DR 325 PIPE  |LF 5020($  40.11|$  201,338.14 |$  201,338.14 é‘gfgzz:gr;irfgo;ﬁo'?:g‘?;slg”:éiovgg;rf’:;ﬁgzg‘ri";vﬁzo;ﬁ‘;o” ;
e i I LT e T A 0. 90 g W s Dty ot
12"HDPE DR 325 PIPE  |LF 1820 28.34|$% 51,576.13 | $ 51,576.13 é}fgs%?p?gg 'pff,-l;TE?EZZZ?S&W.?ESffn"gﬁ/??z :gi‘;da“"” :
6"HDPEDR32.5PIPE  |LF 1350|$ 1486 | $ 20,061.00 | $ 20,061.00 g}fgﬁ%ﬁpﬁg 'Przé}iitTgﬁg;sczﬂ(fggs‘)'vfﬁl;22‘:2‘:/‘:'12 Qgi‘;cmon ;
Fittings Ls 1]'s 60,000.00 | $ 60,000.00 | $ 60,000.00 10% of Pipe Costs
Meters EA 1ls 7.000.00 | s 77.000.00 | $ 77.000.00 ,:E)/i;age Bid - 2014 Forked Tongue Piping Project + Inflation 3% to
Turmouts EA 11'$ 12,000.00 | $ 132,000.00 | $ 132,000.00 :;i;age Bid - 2014 Forked Tongue Piping Project + Inflation 3% to
Easements Ls 1| s 10,000.00 | $ 10,000.00 | $ 10,000.00 ﬁ]‘;gt?grf;zj t'0220011278hee” Creek Cedar Hollow Piping Project +
Fill Ditch LF 16370| $ 2.00($ 32,740.00 | $ 32,740.00 f\n‘gt?gne;f ‘;22001127%89'3 Creek Cedar Hollow Piping Project +
E:rr]r;zi)[:/; and Replace LF 200] $ 700]|$ 1,400.00 | $ 1,400.00 ﬁ]\f/le;t?gr?;/izjtf;)ollz?Sheep Creek Cedar Hollow Piping Project +
Imported Fil cy 4900[$  15.00 | $ 73,500.00 | $ 4478197 |$ 2871803 ﬁ‘;f;gifgl;if;1,‘:0?;09:9(;51?:220\’33;‘;r)f'?fﬁggﬁ:";ﬁ;‘;%‘f;"” ;
Reseeding LF 13530| $ 1.00|$ 13,530.00 $  13,530.00 ﬁ]‘;gl?g:fﬂf t-0220011273h66p Creek Cedar Hollow Piping Project +
Road Crossings LF 150($  50.00 (% 7,500.00 | $ 7,500.00 ﬁ]\g‘?{?ﬁ;f t'0220011273hee” Creek Cedar Hollow Piping Project +
SUBTOTAL $  1,107,244.00|$  1,154,996.06 |5 42,248.03
::Aizigil:ﬂcl;\lj?’\‘ $ 47,889.76 $ 47,889.76 |4% of Construction
SUBTOTAL $ 47,889.76 | $ - s 4788976
HABITAT REPLACEMENT $ 59,862.20 $  59,862.20 |5% of Construction
A-133 AUDIT EA 3a[s 200000 |$ 6,000.00 | $ 6,000.00 Eden Valley Irrigation & Drainage District - (RO9AP40880)
SUBTOTAL $ 65,862.20 | $ 6,000.00 |$  59,862.20
TOTAL $ 1,430,720.47 | $ 1,280,720.47 | $ 150,000.00

Notes:

1) This cost estimate was submitted to the U.S. Bureau of Reclamation in the ditch company’s successful grant

application.

2) The “other funding” column currently shows where the $150,000 CWCB loan will be used, however in practice
the loan may be used to pay a percentage (10.5%) of each line item.
3) The cost of financing is estimated to be $1,500 (1% of $150,000) loan. This cost is not included in the document

above.

4) The line for 6” HDPE pipe is no longer current and should include an additional 290 feet. The affect of this
addition on the overall budget is considered negligible.
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Appendix H — Orchard Ranch Ditch piping project Implementation Schedule

Orchard Ranch Ditch Piping Project
Construction & Funding Schedule

|Mllut|:me Required Funding |2016 Q1 (201602 (201603 (201604 (201701 (201702
|F¥ 2006 salinity Program Funding 5 155,412.07

|F¥ 2006 Colorade Water Conservation Board Fu nding 5 18,202.11

fcooperatvie Agresment Signed

[Engineering Design

INEPA/Cultural Resource Processes/Habitat Replacement

508 Design Review wLUSER

IHEPA Report submitted to USBR

lcultural Resource Report to USSR

foose Design Review w/USER

lcultural Resources Repart to SHPO

[Ervironmental Clearances

|Habitat Replacement Plan Adopted

|D5|En Complete/Advertice Project

|Elddln5 & Selection of Contractor
|Habitat Replacement Plan Implemention

IF‘r’ 2017 Fund mE 5 1,025,308 40
|F'|r 2017 Colorado Water Conservation Board Funding 5 131,797.89
kconstruction

Substantial Completion of Construction
|Habitat Replacement Plan Implemeanted




Water Source Q10 Q40 | Q160

DIV | WD 1D Water Right Name

NE SE SW
NE SE SW

NE SE SW

SURFACE CREEK
SURFACE CREEK
SURFACE CREEK

4 40 774 |ORCHARD RANCH DITCH
40 774 |ORCHARD RANCH DITCH
4 40 774 |ORCHARD RANCH DITCH

IN




Sect

Twshp

Range

PM

County

Adj Date

Padj Date

Appr Date

Admin No

Priority #

(decree?)
12 14S 95w S DEL 6/17/1889 5/9/1883 12182.00000 4
12 14S 95w S DEL 9/28/1907 2/17/1906 6/17/1889 20501.14413 27
12 14S 95w S DEL 1/31/1964 3/20/1954 6/1/1920 38064.25719 K46




Rate

Volume

Amount Amount Case No Action Comment Action Update
(CFS) (ACFT)
CA0038 |P30 1/1/1986
6.45 CA0457 |NO LOC IN DECREE P582 1/1/1986
10 CA4808 |SEE STIP IN DECREE. P2571 11/15/1989

N



10T ‘9] JoqUIdAON

Auedwo) yo231q uewjoH/onbuoj po)y.104
opeiojos) ‘113393

joaloag Buidid
yo3ia uewjoH/anbuo ] po)i04

PE00PASTIT 'ON VYOI
[esodo.aq 393foad VOAI 7107

we.Iso.1d [0.puo)) Ayuljeg
SJ)B)S UISBY 2 IPIMUISEY
JIATY OpBIO[0))
UOI)RWIR[IIY JO ned.ang

1SIM Y1 Ul LIV SULSDUDI

NOILVINVIOTY




FE00PASETYE HHdWOAN Y04

()ALVINLLSA NOLLONAAA AVOT L'IVS — 4 XIANAddV
(SYALVINLLSA LSOD AA'TIV.LAG — H XIANAddV
AOVIADV WHVA-NO AATIVNA 10 ALVINLLSH — d XIANAddV

(QALVTIA NOLLVOTIHEI NON) TOYLNOD ALINI'TVS 40 SHdAL
UAHLO 304 VIVA JO/ANV STTIV.L VLVA TVININHTIAAS — I XIANAddV

LAAHS VIVA SHILI'TID VA AATAITAA NOLLVOTIEI ONILSIXT — 9 XIANAddV
SAVIA LDHIOUd — V XIANHAdd VY

""" NVId ONIANNA ANV SLSOD LOHIOUd — T LIVvd

""" ONIANNA 404 d3S0d0dd LOArodd — 11 Ladvd

""" AAVINIANOS LJDHACOUd — 1. LYVd

SINALNOD 40 A TIV.L

|esodoud 129(0id YO4 ZT0T
weusoud |01uo) Alluljes S81e1S UlIseg pue apimuiseg JOAIY Opelo|o)
uoljewe|day Jo nesing



7e00PASETE HHIWNN YOI

NOILONATE AVOT ITVS dHL ‘SHLYINILSE NOILONATY AV0OT LTVS NIVLEOD OL d4ad0 NI

(VALuom2s vOod 295) INOLLINAAY AVOT L'TVS AALVINLLSA 4

"asodund Jey) 10§ painoss uaaq oAey s)yBL1 1sjem pue adid oy} woiy
papraoid aq [[im sSunuerd oyy Jog sorep -odid oy 03 Jusoelpe SI y2IyMm [[Ijpue| Aunod
oy 1e ssunueyd Aq pajesniw oq 0) peuueyd s 1oafoid oty £q pesnes 1B1IqQRY JO SSO[ 9y ],

"padid aq [1s pue Fuof syt "¢ Ajejeuwnxoadde aq fjim [riote|

SIYL "BaIe UONEINIW JE)IqeY SU) JAIDS [[1M YOLYM [RIAJE] MAU OUO 10§ 1dooxa sjeIate|
Aue 10§ paau oy seyeurtun}o adid oy jo sjnor Ay |, -o1Ep Imng e je siopjuLds 01 LoAuod
O} SIM SISUMOPUR] dY) JI PUBJULIE) 3]} JO |8 UO SI3[uLids dUI[ [99UM 2AIIS 0] paudisap
st adid ay) wouy wesAs noaye) oy pue ‘spjay ays jo doy oy Fuope unu 1w adid oy,

“S[eISNE] USY)IEd pue Yd)Ip UsaylIes Jo sofiuw g('7 Ajojewnxoidde soyeurwipe adid oy -odid
Jo sojiw 681 JO 810) B 10§ adid 10sn oj3uis Jo sajiw 74 pue odid sosn ojdnnw Jo ssjiw
L¥'1 Alerewrrxoadde oq (1M a10y] J[nsal B Sy "SIaSN 2y JO 3U0 10J 100 E) JO Jurod ul
aBueyd e mo[[e [[im adid oy ], pjety s, Josn 188 JO pus a1 0} Juiod UOISISAID oY) woi) padid
Ajer01duros aq [11m I “[eueo USYLIES UE APuasaid s1 Yo uRLjOH /NS0 ] payio ay],

:osuodsay
‘Butui] 10 Surdid Aq poAoIduur 5q 03 S|esaIe] PUE S[BUED JO [I3Ua] UL
surey apnjoul ‘pate|as uonediu st josford ayy g1 : AAVININNS LDArOAd AALVIATIGGYV 4
05°¢61°059% *DNIANNA LOATOdUd TVLOL

:(32.an0s §owa 15K} PYIQ

:(90.anos yoea 3si1[) [213P3] 1940

05°T61°059% {WBIB0.1J $9)E)S UISEY/ApIMUIsEy
INAOIWY DONIAONNA ADUNOS DNIANNA
[uonngraguos pupy-ur un azouap o , aspf AAVIAINAS LSHHOHH ONIANNA a

"ou] ‘sieeuduyg g-1-f
‘g d “19199(] ueLg
:asuodsayy

‘A dIVJHAd TVSOdOdd LDArodUd 2

199loay Suidig yon uewjorj/enduo] payio,
:osuodsoy

*HIAVN TVSOdO¥d LOUrodd g

OpRIO[0)) ‘Lo

‘0D Y] UBL[OH/ANSU0 ] padIo]
:asuodsay]

21B1S ‘UMoyAN)

"AINVN ALLLNA/INVIITddV v

VN, 1939 9]qeot|dde Jou u pajsanbar UOHELLIONUT 31214, PApPIACId S0X0q 55U0dsal a1 OJUI paIoIuD 2q IS UCHEULLIOJUI [y

AAVIANINNS LOArOdUd —~ I LiAVd

lesodoud 128f04d Y04 ZT0Z
weasold josua) Ajuijes sa1eis uiseg pue apimuiseg JaAly opelojo)
uoijeweday Jo neaung




PC00PASECTd JHAWNN YO4

2102 °1 49903190 — T "ON JUdWpuaury
7107 ‘g1 1snny — | "ON JuswpuIWy
:91(] puUe "ON JUSWPUIWT IST]

“21Ep pUE
J2QUINU JUSWPUSWE 2y SuIkJ1uapt AQ 1UaWoUNOUNY Krunroddo Furpun,g sty o] JWLWPUSWE Auz §o 1d1aer

a3pajmowyoe [reys sweoddy :§ INHIAANANY VOI 40 INTNADTATMONAOIV

wodqni@ipiq Jrew-g

L6£0-LS(108) ey

£6£0-Lps(108) | PuoydoraL

LEOPS L0 O[IIASABY 159M 006 YWON 99¥ -SS2.1ppy
1a8euey 103(01d PHL

12129(] ueLlg QRN

'NOLLVINIOANI LOVINOD YADVNVIA LOArOUd

WO USWBISIoWyay-[ned rew-4
JUON Xed

(1199) £2L0-6LL OL6 POOE-SE8 OL6 | Suoudajol
8118 0D HOH ‘PrOY YHON 06¥70T SSIPRY
uapisard Auedwios yaiQ BILL

Iolewyay [ned L[WeN

INOLLVINHOANI LDVINOD HTOVNVIA ALLINT ONLLOVLLNOD

TedA/U0Y/9 €L
:osuodsay

THNTVA SSANFALLDHAAE LSOD THLVINLLSH

Ieak 1od suol 71
:asuodsay]

2102 °1 4990100 NVYHL dHLYT ON dATEDHY
449 LSNIA SNOISSINGNS TVNId LOV.LNOD TVIINHOAL NOLLYIWVTOHEY LVIddOYUddV
4HL OL AJOD V HLIM YIOVNYIN WVADOUd AHL OL 4LLINGNS I8 LSAN LHIHSNIOM

lesodo.d 198(0.d VO4 210
weigo.d [011u0)) Ajjul|es S31e)S UISeg pue Spimuiseg JaAalY 0pelo|o)
uoljewepay Jo neaing



PE00PASCTY “¥HIWAN Y04

U0 I31eM JO 95e10)S 10§ S)YSLI OU D18 BI3Y ], "YOYI(] UBL|OF/oNSUO] PadI0] o) Ul UNJ ST SIIOAIISAI
UTEJUNOWL WO JOJRA PAIOJS ON "S9P ¢ 353Y) LWOLJ SIWOD YOJP A} Ul UNL JAJBM 3Y) ||V

S0 L] — e HE

SP 00T — LL-D#

530 09'¥ — (€1# 01 pasaquInuar) G

181 92109p A3ioLid 1saySiy o1 yum Mojoq paisi| 2Je S33109p

UL '$J9 L6°9 JO [€101 B IO 001D 2NBUO, JO IO S32I09P ¢ SBY Yo)Ip UBUI[OF/ANFUO ], PIYLO ] DY L
:osuodsay

'sadulloys Jetem pue ATddns 15jes UOEdLI

2QUIDSA(] "9FLIOIS PUB UOISIDALP 10q 10] SIYSH 1978M aY) 5qLIOsa(] 3 ATddNS ANV SLHOTH ¥ALVA

"€ "I1I Hed UL PILIURPT 9q P[oys $30.m0s Fupuny asoy ],

"830In0S JAt0 £q popuny 9q 0} uoriod Aue pal J0j0d oY) Ul “pur UONEIIE[HSY Aq Lied 10 3]OYM UI PAPUN] G 0} SANII98)
wasAs AsaAl[ap oy jo uoniod ay) anjq J0[0I Y UL AEIIPU] “Paul] 9q 03 SUIWSIS [RULY 10/puE SUAUUTIE ourjadid
mou Kefdsip ‘pajear uopedun J| uoneaijdde spy sapun pajonsuo aq pinom jety) sjuawaaoidnt saynuapy £jes(o

orm Ajaretidorddy pofeos (s)dew porreiop & oeny S INHINAAOUdINL AASOJOUd A0 (S)dVIN

[4:!

‘paynuap! A[res|d oq pnoys uorearjdde sii) 1opun JUSLILOPUERQE 10 JUSWOAIdLT J0j pasodold s|eI9R[ 1o
S[eUBD 9SO, "SpU®| pRTeSLUI PUE ‘S[RIAIR] ‘S[RURD JO SUOEIO] MOYS p[noys deur ay) ‘pare[a1 uonedin s1 19afoid pasodod
SUIJ] "039 'SUMO) ‘S1I0AISSEI ‘SUIRANS ‘Sprl Suipnow saingeay ouydeiSoad tofew pue ‘seipiowy Sunsixs ‘ware 1aloid oy

Ayguapt Ayises 01 Ajaeridordde poyess (s)dew pajielap v yorny SSHLLITIDOVA ONLLSIXA A0 (S) dVIA

i'd

"LYX] 1 Ueyl J93IB] ou aq [[eys sdew pajuLld MO]aq g'd PUR | g SMed Ul PaquUosap SB SjuauaAoIdu
pasodoid pue sonifroe) Funsixo Fummoys sdew pajreiap “y xipusddy se Yoy SAVIAL LDAr0oAd

surerd jjews pue ‘amjsed ‘Aey are umoad sdoss urew sy, ~Kunoy) v

Jo A1unod oy} ST Yo1yMm JO U0 “YOP Y} JO SIISN 4 2JE BIYL, "S[IW () INOqR jo S| pauIquIod
B 9ABY (OIYMm SRISTR] JOSN QU0 “LIOYS § 3IB ISY ], "[BUBD S} WO PAJeSLL] 88 SI0E )/ | INOqy
‘Teurd ayy jo uonod 1esn o[Furs oy Jurpnjour Suoj sayIw (' INOE S1J] ‘JEUBD UIBW SUO SI SI8Y |,

"uoneSLLL pooyy Y3 Yum d]ay 0} SMOLINY AARY SP[3LJ SY) JO ISOIA "uonBSLUI
poojy Aq suop st uonedLul [[e ApuaLiny “eark 100foxd a1y uo sanjIor] 938I01S I91BM OU AIB 2191 |,

1
1340100 01 | Jldy Inoqe woyy s1 uosess Suimoid oy, s90130p ¢ INOQE SI WNWIUIW SFLIoAE pUE
‘$22130p £ 9 In0qe st armeradwa) wnwixew sFeioAy “reak sod sayour g s1 uorendioad sSereae oy,

"UIpeO| WINIUS[IS 10§ UIDOUOD JO BAIE U UL SI YOJIP SY) 18Y] S1BOIPUI S0UALINI0 wniusyas

Jo sdejq ("SOUN) weo] Ae[o Ais sBulj[Ig Se palfIsse[d aIe S[Ios BaIe 109[01d 9y JO 9406 MOqY
"9[BYS SOJUBI WOLJ PaALISp ABJd 9qOPE I8 S[I0S Y|, “JB[J PUB [3A3] aunb s1 pajesoy s1 30afoid

o) 2IaYM AS][BA MOLIRU DY, 'PAQ UBIOO JUSIOUE UR UI POJEOO] JB SSJESLLI ) PUB| 3) PUB 4oUp Y,

“IDALI UOSIUUND) 8y} Jo ArenqgLy & 221 enuo] Aq pej st yoyp ay,
"OPEIO[O]) B1[3(] JO YMIOU SO[IW ()| JNOqE BSIA| PUBIL) JO 9PIS YINOS 9] U0 pajeaoy st joafoxd siy
:osuodsay

013 ‘sd0ud Jo sodA) 98e0108 pajeBLT (S195N JO JOGUINU pUE S|BIoe]
29 STeUEO JO oFea[IW [8303) SAM[108] UoNeSLLI Bunsixe ‘Ssarory 98e103S 1a3eMm (Uoszes Fuimod pue ‘amperodun) “Treyures
a3eioar) sjew)d ‘sji0s ‘£801033 “AF0j01pAY [p1suaf apnjour suoneardde pajjar-uoneBLu 1o, uoneao] sydeifosd

Pue Bumos 02foud 2qkosad (VI V LDALOU A0 NOLLIRIDSAA %® ANNOUIMOVE

Y

“xrpuadde arenidoidde auyy ul
PalIasu aq ABW LoIyM $3[qe] Blep 10 sdew jo uondaoxs auy ynam ‘uonearjdde ouj wr papraoid saxoq asuodsal a1) ojur pamiua 3¢ 1SnW UoHRWLIOJUL
11 193foad jonuos Kjuipes pasodoud ayy 01 Ajdde 1Rty suonoss Suimoljoy ay; Jo yoea o} Fuipuodsar elep IB[NGE] JO DANELBU Ja1:q B 9p1AQly

ONIANNA 404 ddSOdOdd 1DArodd - 11 LIvd

lesodaud 09f0id YO4 ZT0T
wei30.d [043U0D AllulleS $81RIS UISeq PUB SPIMUISEY JRAIY OPEIO|0)
uolewe|dsy :]0 neaing




FEO0PASTTY dHIWAN Y04

C Al U0NaaS yO 995 0S[y D) X1puaddy Ul jewio)
Te[nge! Ul [0JU00 puE SUIPeo] 1[es aY) SAUYIP Jey) BIep SPN[OU] PIIRUIWI[R 10 PI[J0NUOD 24 [[IM JRL (seak/suo) ur)
1jes oy Knuenb pue $901n0s ANUIES oy AJHUDD! A}IB3[D ‘SAINSBAUL [01JU0D IUI[ES 1910 10 uoneiodeA? ‘UOIBZIUIESIP

108 H(@ALLVTIY NOLLVOTIIHI-NON) TOULNOD ALINI'TVS 40 SHJAL ¥AHLO

od

‘pareIsut st aurjadid oy S P2IGACO PUE POUOPUBQE 3q [[IM [BUBD BUNSIXS 94 e
“weysAs o) Sururesp pue juswipas Fuysnyy Joj pap1acad aq [[1a SUFRIP SaIY |
‘smof} Jojuow djay 0] paj[eIsul 9q [[IM SI2JOW PUR SWNJJ MUY e
‘SOUI] [9OUYM 0} IMNY SY} UI PRJOUU00 3q Avw puk adid pajed Funsixs
PUB M3U 0] UO o1 [[IM JEY] 19UU0] B YA SIA[BA BJ[BJ[ YOUI § 9q [[1M S2INJONNS NOUIN, e
«C1JO 081E ©
«S1J0 OVPT ©
8130 .0¥9C ©

1230 .00L1 ©
:smoqjo} se a1e adig J1d 1sd g Jo ssunuenb pue sazis adid [eioUeD) e

"sa1ouaIoLyye uonesLut 10) apiaoid
0] pUE SIOURJSIP USHIOYS O} SE 05 AeM JO S maU & FUO[E 9q [[14 SOUBISIP AU JO J[BY ULl
S10W S| V “IaSN 15B] 3Y) 03 aImjonys Furuseros oty wioyy odid ul [eueo aapud oyl FuloR]] e
‘auijadid sy Sunsua
woij sLqap aAaowal 03 durjadid i Jo peay 2y 1k 21njons JUIUOIOS B JO UONIMIISUO]) e
ssjusuodwos Suimopoy oy} seajoaul joafoid pasodoad ay |,
:osuodsay]

‘swislid yojp/[eued pauopueqe

Suneranqo Suipnjout sanioe) Lue Fuiuopueqe 10§ sued aqLIasa] "SIPBIU0D paxmbsaz pue vepd uoismboae a1y 3qLSIP
‘g1 JaTem 10 I0jem Jo uopisinbae soxmbar 100foud pasodoxd sy JT 019 syidua) soz1s ‘sadAy Suruisadid spnjour
“santory asoy) yo Jurdrd Jo Surur; pesodoid a3 [1EISp U 2qLIOSIP PUE STEISIE] PUE S[BUED TBAPIAIDUL IO WaISAS [eUBDd

oy Anudpl :QINAINHAOUIINI IWALSAS AHIAITIA NOILLVIRIII AAS0dOUd

"$Jo7 IN0qE SI S[RIDIE] 1IOYS S} JO Yo

Jo sanrordes Moy Ay, 'SJO (] JO SS0X Ul s1 Ajordes au) Jnq ‘pajse) usaq I9Ad Ji A[2Iel sy Jeued
urew Y} jo A)oedes MO[J WNWIXEW 2Y ], "SPOYISW PIEPUE]S-UOU I3Y]0 PUB SHBAND Fuisn padid 10
uayyIes JoyNa Apjuasaid ale sjeseYe| oY ], S[Iw | 1°( SI S[BISTE] AY) J|E JO (FUS] PAUIqOd Y], *( PUE
‘y'gV S[eIdTE| SE pawreu are Aoy ¢ xipuadde U [eued UIBL Y] JJO WO JRY) S[RISTE] JSN | HOYS
{ I 210U ] ‘[eUBD I9SN O[SUIS © SB SI[IW G9-() PUE ‘[eUEd 18N S[dnjnul B S8 s3]l 7¢' | sapnjout

sIy T, ‘Teues uayped ue Apuasaid st Yoy uBWOH/ANTUO ], PO SY] JO JBUBD UTBUI UL YT,
:osuodsoy

g xipuaddy ur papraoid oq p[noys SaNI[IoL] SUNSIXS 989t} FUILISOU0I UOHBULIOJUI [BUOHIPPY
sapisedes moyy pue sydus] Sunsixe puB YOIP 10 [EISNL] [2ULD YOBD JO SIWBU SPNIIUI POYS S[IEIa(] “paoejdar
10 panoxdiur 5q 01 5I€ TRy (SOYOYIP “S[RINTE] ‘S|EULd) SANIIOR] Funsixa ayloads oy 3quosa(] :('DLH ‘SHTHDLIA

‘STVHALVT ‘STVYNVD) WALSAS AMIAITIA NOLLV ORI ONLLSTXH

'$2004d joxjued Anuifes pasedord sy1 Suipnjoul

1reep u pofoud oy aquosad : LYALOUd AASOdOUd A0 NOLLITHDSHA JATIV.LAA

'$22109p 2} JOJ [|8D U0 Ind USAD JOU S1 Y93IO S} SIBIA JSOJN IOWIWINS )B[ U] JoJBM JO
a3e1J0ys PJIW © SI 249U} AJ[BUOISEII( "UONESLIN Joj Jajem ajenbape Ajddns A[jewiou saa10ap ¢ 9y,

‘Jrosh eaxe jofoid oy

ONIANIA JOA dASOd0dUd LOACOUd - II LAVd

|esodoud 133l0id YO ZT0T
weidold j01u0D) Alluljes $a1e1g uiseg pue apimuiseq JaAly Opelojo)
uoijeweday Jo nealng




PEO00PASCTY P HHIWAN VYOA

‘areropol ‘moj) jeruejod UOIIEZI[IqOW WNIUL|AS 110y} 0} FUIPIOIOR BAIR Y10, YLON oY) Ul S[10S
payuel sBY 1S Y] Iuswudo[essp peo] A[TB(] WNWIXBIA [€JO0] [BNU2AS PUE (7 [-£]1-7() popusuIe
£6# UONIB[NSY “UOISIAL( [0NU0) AN[ENY) d0JB Ay ) ApNIS JOYLINY J0J ISIT UOIIBN[BAY PUB JULIONUOIA
§,91e1§ 241 UO J0 juauiredul wniug[as 1o 15T (P)E0E U0I09S 10V JaJe A, UBS|D) S, 0pRIO|O]) JO 2181
31 UO 2B UISBQ-QNS Y21 onFUo ] oYl UIYNM SIUSWTes weons snosownN (1007 Jepng) Suipeo]
3JBS puB WNIUSjos Juronpal SUBW JA11031]9 UB 2q 0 PIIBASUOWIP UISQ SBY S]BIR] UONETLLI

3o Suidid oy -Suipeo] wniusjos pue Jajem uonedLul Jo uonejootad doap Jo 921n0S € Se S[10S
9[BUS SOJUBIA] UI S|RI)R] WSAS AI2A1[ap uonedLul uaypes ‘uado paiyiuspl (| 10g ‘Uonewe[oay)
JUSWIMOO(] uone[NULIO,] Wes3old JUSWIFeUue]y WNIUL[AS Sy} pue (I 1S) 9010, JSB ], WNIUAOS
urseq] uosiuung YL "Z110S000T0F 1 PUB 011050000 [ S9POD 1uf) dI50[0IpAH £q pajeusdisap
spaysialem gns om) oy ul A[eoij1oads alow pue uiseq-qns y9a1D) anduo ] oY) Ul paleao] si

1] "2]BYS SOOURA] AQ PajRUILIOP BAIR UR Ul pajeoo] s1 102load pasodoud ay :sujausg Ayjenb-1orepm
:osuodsoy

“UOJIINPal JUIPBO[-WUNIUS[IS
Sutpnjou; aafo1d pasodoid ay1 Jo s)yauaq [eIuWUONALD [euonIppe AUt 3quase( S LIAANAE YAHLO

[4¢!

-ajewnsy 1500 pajred( g xipuaddy ur pepnjour st aoueljdwod YN 10§ 150D PAJRWILSS 9y |,

Ul ‘SYFANIONET g-1[ JO sad1AIas

ay) ySnoayy Kuedwory yoiq uewjopfenduo] paylo o1 Aq paiedaid aq pjnom pue ‘uoneweR|ay
UM PoIRuIpIo0D AJ[NJ 8q PINOM JUSWINOOP [BIUSWUONAUS Y] JO uonesedald oy ] JUswsSsassy
[euswuogiaug ue jo uoneredaid ayy axmbaa pinom 109foid pasodoad sy yeyy pajedonue si 3y

“gaue 100foad o Jof SpusWINOOP 3duel|dwiod [BJUSWIUOHATD UMOWY OU 318 Y],
rosuodsay]

"§1S00 pajewnsa pue soryed o[qisuodsal
Amuapy -109fo1d pasodoid ayp Juawsdury 01 parmbal (SIUAWSSISSE [RIUSWUOIIAUD F*0) $JUSUINOOP [BIUOWILOIAUD
Mmau pur Bale 198f01d o1y 10§ sjusWNOOP SourRldWod [RIUSULONAUL BUNSIX? aquasad SHDINVITIIANOD VJAAN

*‘SNOLLVIHJISNOD "TVINIIANOAIANA

V/N :osuodsoy

‘SIUMOPUE|

asoy) £q paiuesaidar o93ea1oe [B10] OY1 ISI| PUB “J22USHIoM 23 JO 2]qel Z oFed ay) Fuiudis £q jumul ney) pajeasuowsp
2ARY TRl s1oumopur] Jo a8eiusorad ay3 AInuapt ‘A[[RUCIUPPY "U21IP/[EISIB|/[BUED YIBD 10) S2IJY S[qBUIiR])),, PUB
$OLIAAT[aP 2[q1T1e JO Jaquinu oY) Mmo|aq szuewwng (] xipuaddy se 1oysyiom polo]dwos aul Yorly ‘Z' Al UOID9S
VO yism souepiosoe ur Surddew pannbai jiuigns pue 192ysI0 A WB-uQ) sjqeur a1 9127dwod ‘ssrpadod uumy
[enpiarpur uo (siapjurids) sjustusaordur uoneSLu Aousioigye Y3y mou ajowold 01 awn[oA pue ainssaid 197em JUAIDIINS

apiaoad |1 saujadid vonediu moul CSHLLINALAOddO WHVA-NO 40 NOLLATHDSAA

¥ a

V/N :esuodsoy

"33UBYD Aew gupjues uojedtdde ayj Jo/pue peonpal oq Aew Juipuny pue pado[sAap aq [[ImM UOCLR[NO[BD prO]
1]BS M3U B JO1B[ SasEaIoUl 2Injonys juawpunodur 1orem Sunsixe 1o pesodoead  Jo azis oyl J1 "weidoid jonuod Arenb pus
‘SpoyIaW UONONISU0s ‘91| 19afoid oy 1940 pajoadxa oyer aFedoos aBeioar 2y “1oul] 2y JO SSAWOIYL puk 2dA1 31 AJ1IUIp]

PUB """ Al U099 YO W pst| sjuowlinbas oy ssarppe ‘voneardde siyg jo ped se (-019 ‘uoneiodeaa ‘uonendal
-a1 *F'0) asodind Auw 107 padie[ua s21M39N1S FUIISIXS JO PAONIISUOD 24 O} 2JB SAUNONINS Juawpunodwi 1ajem 1910

10 ‘swseq Burnas ‘sitoasasar 'spuod mau gl SHANLINYLS INANANNOJNL HALVM MIAN

V/N :osuodsay

ONIANA 04 AASOdOUd LOATOUd - 11 LAVd

|lesodoud 193[04d VYO4 2T0T
weifoud |041u0) Ajluljes s21B1S UISBg pue apimulseg JaAlY OpeIo|o)
uoljewe|day Jo neaing




Pe00PASTTYH ¥MHAWNN Y0Od

A[2Y1] 10U alIe Jey) SPUBR[IdA “Bale Joafoid 2y} Jo ANUIOIA [IOUAT OU} UIYIIM SPUB[JoM UIBIUOD ABW
ey} SeaJe oJe 2Joy) Jey] so1eoIpul sde]A AJOJUSAU] PUB[IOA\ [BUOIIEN Q) JO MSIARI Y "PALIOJUSAUL
Auadal u2aq jou sey eare J0afoxd pesodoad oy w1 ‘seare ueriedur pue spuepjem Suipniout “elIqRY

:asuodsay

‘uoTRULIOzUL Jayng 0] Al

U0103S Y] 995 1800 UOHONISUO)) [BI0], 9] JO 84C URL] SSO] 218 SISOD PIRIUNSD JI popraoid g jSnw uoneatjnsny
‘ue[d 2y jo uonpiuswaldu pue saIpnis 10y 51500 AJnuap] -uejd B dojoAdp 0] popasu SISA[BUE PUB SUOIEN[BAD

MU 10 sueld Juawaoe[day 1e11qeH BUnSIXe AJUap] "paLIojusAul A[snoraald usaq ArYy A3y Jaiaym pue 10afoid

pasodoid ay) Aq patoafje 2q ABuW JeY) SPUB[IaM GLIISAD ‘UMOUY J] ¢ NVId INANADVIdAY LVLIAVH

"UOITBAIOSI] OLIO)SIH

pue AGojoaryaJy JO 321[J() OPRIO[OD) S]] ILM UOIIB)NSUOD 10J ISIT0[0IeYDIY S UCIBUIB[OIY

0} papiwigns pue paredsid oq pinom 110das AI0JUSAUI 20N0SI [RININD & “(P)] [ 008 WD 9€ pue
(P 008 WAD 9€ Yim souerjdwoo uf “eare 100(01d oY) Ul $IINOSIT [BINYNO UMOUY OU IB 2USY |
:asuodsoy]

“193lo1d pasodord oyl yiim PIIEINOSSE SINIALNDE AQ PajoafJe aq AR AU SoN1[1q1SS0d 2] SSISSE
pue 120(o1d pasodoid 211 Jo eade oy} U S21S [BI1S0[09YIIR UMOUY AuR AJ1IUP] SAOMMNOSHTAE TVINLIND

P

“eaie 199foxd pasodord ay) ur mooo Aew jeiy Jeqey pue seveds snyels Je1oads pue SAIISUSS
a)e)s “paIsy] AJJRIopaJ [[B JO UONBN[BAD UR 9PNJOUl PjnoM Juawssassy [eordojorg 2y, “100load
pasodoud a1 10} 9ouel|dwod VAN Y1 Jo Wed st Pa)onpuoo aq pinom Juawssassy [esrgojoryg
v "eaie 109foid pasodoid o1} ut soroads pasi| AJ[eiopa) Aue JO SOOULLNIO0 UMOW] OU AIE SIS |

aqepIpuB)) (snosny ojnd 0jn0)) SULIDA[OM UBILIUNY HLION

(srsusppupo xud) XUA] epeue))
(sadi81u pjajsnpy) 12113] PAI00]-3OBIH

poudBdIY ]
bssg-uopN ‘uonemdog [euawisadxg

patafuepus]

(wnpydouijad wnuoorsy) 1eagmdong piim FuiAof-Le[)

PENRICIIUR]

(smonpyE snjopo0.12]25) STISEI SSIO0Y OPBIO[0))

pataduepus]

(snupxag uayonoady) I0¥oNS NIBQI0ZEY

paudealy |,

(spruons o snyoudyd02u()) N0 TROIIND JOBUIAIN

paresuepuy

(smon} snjrayooyodi ) mouuiwayid ope1ojo)

ayEpIpuE)

(Snuwtiu $n2.4200.47u27)) 95N0J5-298S UOSIUUNL)

appIpuR)

(snupotiauin snzd2507)) 003OND PA[[IG-MO[[PA

snijels

sweN seToedsg

(T10T 1090100 pajep 1s1]) OPRIOJOY) ‘AJUNo.) BY(] 10 ISI'T se10adg arepipue)
pue paraguepug ‘pausdjealy ], saIAISS SJIPIIM ¥ YSLI S oY} uo are saroads Suimop|o) ay ],
:asuodsoy

193f01d pasodold sy yiim paje1d0sse SAUANIE £q PAIDYJE 2q ABW A3y} Sa1N|1GISsod oL $Sasse pue Baie 10aload oy

ul $3109ds pouateay) 10 paisduepua umowy Aue Amuep]  (GNHAINOD SAIDAIS ATIAONVANT

£H

“WBYSAS Iyl BUO[E J3JBA JO UOIIBIO|JE B1)) [01IU0D Joyaq 0} sioerado mofje
pinom Ajijroey Junsixs ay) 0] sjuswasoidu “s[esore] pue sjeueo uado ay) ySnoy) 1S0] APULLIND S
JBy] JOJBM QAIISUOD PUE WA)SAS FULISIXe ay1 Jo Aoualoyae oy aseatour pinom 19afoad pasodord sy

‘waisAs AIBAI[SP Syl WO SUIPLO] WNIUS|IS 20NPaT 0} A]931] 2J0JaIaY] S1 [BIS)B]
uopegLur pasodord oy jo Surdid oy |, "[enualod uonezijiqouwr wniua|as ySiy AI1oA 0} MO Usam)aq
1[ds sj10s JuIARy SE PaLIIUSP! BIJE UB UIYLIM ST [RIJR] anFuo], pesio,] oyl '(ydiy Kioa pue ‘ydiy

ONIANNA 04 dIS0dOdUd LOArOodd - 11 LIVd

lesodold 123loid YO4 2102
wesdoud |043u0] Aluljes S1B1S UISeg PUB 3PIMUISEY JaAIY OPEID|0D)
uollewe|day 40 neaing




FEOOPASZTY HHGWOAN Y04

Juasalg-c007 (Burokpy ‘uosiejnosfoid sujadid uapg uosie, -

200Z-9007 (opeiojo)) “Zapo)) Auedwo)) uoneSLL] AS|[EA BUINZOJUO -

Wwesa1d 01 010z (Yyein ‘yono Aiq) Auedwo)) uonediuy yono A -

asaid 03 00z (Yein ‘uodunung]) Auedwo)) uoeSLL] puB[aAd[) uojduuny -

:107 s100foxd apnjour 950t ], "S1eaK 1203l 1940 §100f01d uoronpal

Kyurres jo uoneuswelduw oy ul SYUL1O S[dnnw paIsIsse dALY sI0UISUY g-()-f ‘remnonaed
uy -s109foxd Jo sadA pue sozis [[e Suna[dwos aousuadxe JUBIIFIUSIS dARY SISAUISUH {--[

‘Kuedwo)) ay) AQ paumo [eues AJuo Y} SI 1 Se ‘0 Yol (] UBtu[oH/enSuo], pasyo,] oyl
£q uasyeiopun joafoxd Ajuiyes 181y oy ST youp uewjop/onSuo ], padyiod oy jo Surdid pasodord oy,
:osuodsay

"Snjeis pue ‘uonduiosap Jarq ‘sagep
UOTIONISU0d IPN]OUI {(JUBHNSU0D pUE A1jud) uolyezIuEdIo ok £q Armispun 1o pajo]dwod aneu JB[IwWIs JO syoeloxd

10 spoafoxd jonuoo Ayurpes ysed Agnuopl 1§ LIHACOUd INLINHWATIAIL NI IINHTIAIXH

"UOSESS UOLETLLI [OBI JO pUs 9]

Te poueIp s1 11 uaym adid oty woly paysnyy aq [[IM JUSWIIPSS JO SJUNOWE JOUIJA “SINOIN] UONESLLI
ot 1o odid 2y 11%a [[IM pue Iajem o) ur papuadsns urewar [[im aulfadid oy s103U9 JeY) JUSWIPIS
JSOJAl "PaIBUIL[D A][BNLLIA 3q [[IA [BUED Y} WIOL) JUSWIPas JO Fujuea[d [enuue Y3 jey) st woss
reueo padid oy jo afejueape ouQ “Sulues[o pue souruSjuIEW JIpoliad awos annbal [[Im 2Imionns
Suiuoauos oy, Suids Surmol[oy ay) paj|iy-a1 pue UOSEaS UONETLLI [oBD JO PUS a1} 18 PIuIeIp 3q
(14 ourjadid oy ], "s1asn 1ayem 2y jo ped oY) Uo [2A] [[1s 10 Sulures [eroads ou annbai [jm pue
oresado o) sjdwis s1 wasAs ourfadid ay ], “)ynsai € s ApJuEdjIUTIS PAONPaI 2q PINOM IOUBLSUIRIL
pue ‘padueyoun AJ[enuasss urewal [jLm padid 200 Yo urW]OH/ANSUO L PO 3y} Jo uonered

“Ayiqisuodsas siyy 1oy payyels pue paddmbs jom are Asy ], eammy oy w sutjadid ay) urejuiew
pue o7esado 03 ONUHUOD PINOM puE [eueo oY) sajeIado Apuasaid 0)) Yol UBWI|OH/ENBUC], PIXYIO]
:asuodsay

01T Al UOI09S VO Ul payjIdads S paquosep 2q PINoys saimanis juawpunodur 1ajem jo

IN®O "Papn[au o pinoys sainos Furpuny pue ueyd oy Jo uondIIISAP PA[TRIAP B ‘SIJIUIY DADIYIE 0] JUSWITEURL 19jEMm
10 AJ9A1SUSIXD Sarjod jey) Jooford pajejer uoneSiw ue 1o sseooad [elsnpur ug s1 10afod pasodoud ayp J1 931 1ofoad

a 1240 o1U00 Auifes pasodoid ayy seaaryae 109o1d o1 2Insse [1im Jey) ueld JuawaFeuBL PUE DOURUIUTRL ‘uonziado

pasodoxd o1 oquasod NV Id INAIWADVNVIA ANV AINVNIINIVIA ‘NOLLVHAIO

"91eWNSH 1500) pajrele( g xipuaddy ur papnjoul
SI pUB }SO0 UOI}ONISUOD [810] Y} JO %G SI UB[J Tuswade[day Jejqel] oY) JO 1500 pajewllss Ay,

‘100foad

pasodoud ay Jo uononnsuos o3 Jotid uonewe[osy Aq paroidde aq pnom ue|d justwadelday
1ENqeH v $$9004d VAN 243 Sulmp paLiojusAul oq pnom ‘seare ueLiedir pue Spuepom

Surpnjour ejIqey [V “JEIqRY SB UOIIOUN) 0] SBATR 953U} JO JWOS J0J ATESSad9U JUSWS[d 01F0]0IpAY
Krewnid oy syeuruins Aew ‘osoja10y) pue sayoup uado adid pinom 1osfoid pasodosd ay [,

'S[eIa)e] pUB S[RUBD UOWESLLI 9U} YHiMm PajeIoosse asoy oJe 109fod pasodoid sy Aq pajoedw aq 03

ONIANAA 4OA AISOd0Odd LDALOdd - 11 LaVd

|esodoud 303(04d YO4 ZT0T
welSoid |04auo) Ajuljes $a1els uiseg pue spimuiseg 1aAlY OPeJojoD
uoIlBWER|DI3Y JO Neainyg




¥E007A5CTd dHANNN VOA

:esuodsoy

"03l0ad oy Jo 1ead yawea 10y {pf 10qWIadag — | 199010Q)
sIseq Jeof [eds]y [eI0pa,] B UO (SI01AIDS puly-ul pue ateys 1509 Jurpnyour) sjuswaiinbal Sulpuny pue swall yiom Jofew

paredronue uifeldsip anpayos pairesep v apnioul tHINAAHIS ONIANAA ® NOLLDNULSNOD

Te2A/u0Y/9y" ¢ L$

*9JBUITIS? UOIIONPAL PEO| J[BS [BOUUE |B10]

a1 £q 3500 weidoiq saeIS Ulseq/ApIMuUISEY PAZIMOWY YL P TV TV A SSANHALLDAAAA LSOD

|49

Ieak/su01 711 ;o

Ie9A/SU0} §¢  jULBj-UQ

18a4/5U0] $G¢ ‘uel-JJO

J xipuaddy ur aretunS? UONINPaAI proY 1[Es

Buiptaoid uonewe[day woy asuodsar uanum spnpul  INOLLDNATY AVOT LIVS A0 ALVINLLSA

£

('sreak ¢ Jo a1 1eloid & pue yueoiad 7 Jo o1 1sauaqul suruue]d [BI3pa] 7 10T Ad 941 U0 poseq
SI10J0B) UOIRZIMOWE 3], "SIS02 JS§ 10 apimuIseq o) 0} $S910°0 JO 10708) vonezipowe ay) Juid[dde £q pauiuuaiap
9 UBD 1300 PAZILIOWR S 'SIS00 JSg 10 WrIFoL] oplmUISeg POZILOWE pue [B10) 2y 31ud ‘papiacd 2iqe) ay) uj)

11800 WRIB0Iq 11500 weaSor]

65°992°0€$ sojels ulseq 05°261°059% saje)g uised /
/ OpIMUISEg PIZILIoUry apLAulsey] [B10 ],

‘SLSOJ NOLLVIA VIO QAZLLAOQIAY ¥ "TVIOL

(49]

"s1B3A ()6 SI 30801 Surdig yojI( urUI[OH/aNTUQ [, PaYI0,] 2} JO OJI| PSJEIUNSS oy |
:osuodsoy

"S1UaWA0.IdW pale[al-UONESLLI

JTe 105 sxeak ¢ st sy sjusuodwon joafoid Jo 911 pajeliSS 9181 AT LDACOYd JALVINLLSH

SSAINHALLDHAAH LSOD

'(05°261°059%) uratay pajsonbar spung oy Suisn pajojdwioo

aq [[1m 100foxd axyjue oy | paimbas are spuny Jayio 10 djealsd ON “Spun,j jonuoy) ANuleS
uonewe[oey azijun 308ford Sudig youq uvewjopenduo], pasyo,] amus sy jey) pasodoxd s 1
:asuodsay

"PRAFNUSPT 3 PINOYS SUOHINGLIUOD PUIY-UI PISOG0L] "PAYILNE JUSUIWWOD JO 19113] & PUB paijijuapl
aq proys sautred Surpuny oY) ‘pajedionue S| SwWeIFolq SIS UISEE 10 IPLMUISEY I} UBL) JOYI0 $90IN0S woly Furpuny
J1 waloxd 3y yo eourumurew pue ‘uoneiado Uonannsuos 1o ueld Furpuny sy aqrosa(] INVIA ONIAONNA

‘A’ wed ur vonduasap joafoad pajreiap ayy ur papraoad 8s0y) UM 0alde 15T D13 $ZIS S[eLelen

‘sapnuenb [y (oM s 9JBWIISI 1509 DY} Ul PIPN[OUL 9 O) AR PEIYIA0 [INS $IS09 JDAI[PU] “SISOD 102IIP SB UMOYS

3q ISNW SIS0 JRIIUIS I19Y10 PUE “YIHN “USISIP ‘U Juawaae[day 183IqeH YL “(SIUSWR[2 1800 Jaya JoJ 1500 [810] J0 J1un
Y3 Ut paprjout Jou pue wayl dulf oferedas v se umoys 9q 1snw sapuadunuos 10 suoisiaoid) UorpNNSUOD pus S[RLIRTEW

J0J 912W11$ 1509 pa[Ie1ap € aplaoid g xipuaddy ur ajqe; oyp Suisny SLLVIALLSE LSOO dAT1IV.IAd

'Y

NVId ONIANNA ANV SLSOD LOArodd — 11 LIvVd

|esodo.d 109(04d YO4 2T0T
wesdoud jou0) Alules sa1e1S uiseg pue IpimuIseqg I18AlY Opelojo)
uollewe|day Jo neatng




PEQ0PASCTY ¥HIWAN YOd

0528L08¢ $ Suipuny 102 A4
HT-unr uol3anJIsuo) Jo uoiadwo) jelrueisqng

£1-29Q uonanasuc) wdag

£T-23Q uopjeluawsa|duw ue|d Juswade|day jelqeH

£T-AON 1010BJ3UOD JO UOI1D3}3S 1§ Buippig

€T-AON 128f0.1d asnJanpy/a1sjdwory udisag

€T-AON paidopy ue|d Juswade|day 1e1igeH

£T-AON S3IUBIR3]D [EIUSLUUOIIAUT

£€I-1°0 OdHS 01 110day S324n0saYy [2INYNY

00000, $ Suipund €107 A
¢£1-das adld awos aseydind

€1-das 4aSn/m mainay usisaq %06

¢1-doag HgsSn 01 1Joday aaunosay |ednyng

€1-das 445N 01 paniwgns 1odsy YdIN

eT-INf 49SN/m mainay udisag %0s

ET-Aen 1uawaoe|day
1elIqeH/S955920.1d 224n0SayY |eunyn)/VdIN uidag

€T-Aep udisaqg uidag/pa1ndax] 10es1u0) SusauiSuy

cT-Aey paudis 1uswasi8y anetadoo)

dulpun4 patinbay ?1eq SUOISIHAI

NVId INIANAA ANV SLSOD LDAr0dd — 111 LAVd

Jesodoud 123l0id VO4 ZT0Z
weJgold |011u0) Aluljes $31e3S Ulseg pue apimuiseq JaAlY 0opeJojo)

uollewe|day Jo neaing




SAVIAL LDHACOUd 'V XIANHJdV
ISIM 2YJ UL APJDAN SUISDUDIA

- NOLLVINV'1DaY



ane)

/

joed
000k 00§

S

saij|ioe4 bunsix3
Vv Xipuaddy

Kuedwo9 ysiqg uewjoH/onbuoj pa)io4

Joaloud Buidid yo3iq uewjoH
/anbuo] pay404




aanc)

J

1924
000t  00%

S

N
saljjioe4 pasodold

Vv Xipuaddy

Auedwo9 ys3g uewjoH/enbuo] payio

joafoud Buidid yo3ig uew|oH
janbuo] peyio4




FE00FPASZTE ¥HEIWAN YO4

LAAHS VLVA SHLLITIDOVA AUYAATTAA NOLLVOTIII ONLLSIXA ¢ XIANAddY
139YSHIOM UORONPIY peoT Jjes
Sureago.d [01U0) A UI[ES S2ILIS UISeg PUE apIMUISRY JBATY OPEIO]0)
UOIBWR[DIY JO neaang




FE00¥ASCTE FdHIWAN Y04

1091 (0] UBY} SS3] JO SYISUS] [ENPIAIPUI YHM SjuawFos adid pesiadsip peSarsi( "¢
‘pood ‘A10j0e)siies 1ood se pajes aq pPINoYs JAU JO UOHIPUO]) g
“(Ap1oads aseald) Jayjo 10 suriquiaw ‘(Ae]o) YLED “a)aI0u00 9q Aew sour] jo odAy "1 :S9ION

12U1]

[PiIajeW Juawode[dal pasodor]

adig adig adig adig adig 10 odid
bl €9 062 P10 LLE6 129] pPoAoIduIl/pade[dat 94 0] [Poua’]
- yisug|
£vl £9 062 p101 LLEG padidun/pautjun Sutureway
0 0 0 0 0 199] (g ;10N @08) yBusy padig
¢AON UONIPUOD J2UIT]
‘V'N VN V'N VN V'N <8 o )
“V'N V'N V'N V'N VN 1824 pa[jeisur Jes X
1 J10N ‘ f
VN V'N VN VN VN 95 (30 ‘yures ‘e301ou09) adA] Jaur]
0 0 0 0 0 199} ySus| paur
su0112as padid xo paul] HNILSIXH dqLss(
P Jolem
V'N V'N V'N V'N V'N P soymm Buikues goyp jo Eue
0 0 0 0 0 s{ep | paLLIED Jojem SABD JO "OU SFRIAY
0 0 0 0 0 y-oe UOISISAID [EUOSEIS 05RIDAY
0 0 0 0 0 §J0 UOTSIDAID AIEp oFRIaAY
{7978 M3[20}5) UOSEIS UOESLLI-UON
181 18] 181 0 181 shep | polies 1ajem sAep JO "ou 98RIAY
011 o1l 011 0 1011 -0 UOISISAID [BUOSEIS 9FRIOAY
voe: vos: bO§" 0 150°€ 5J0 UOISIFAIP A[IBp 98BIIAY
TOSEJS UONESLLI]
Lz 87 1z 0 0L sa108 DaA19s a0ead38 PAJEsLUI]
- TIp/IeaTel/[eued |
evl €9 06¢ ¥101 LLEG SUTJSTXD JO (30T
[euRD 19sN (Jeues
a[fuis fTe) Josn of3uIs
SLOLL'L
uonaod | -61¢"1 ATun)
(jerare] (Te1o7E] (Te10re] winyay
Iasn Iosn Jasn (896°1 uonaod
o[3urs) J3uIs) a[3u1s) -OLL1 o1 B3LLIT
apu) (9LL'1
(OvaLd) | (@vard | (vvald) [eUEd | -000°0 3w
) [eae1e] € [e19E] V [e1are] urew | yQlLd [eues
pPRd uona youd yong Liewr Yol
on3uo], anguoy, anguoy, anguoy], anguo |,
podi04 pajio] pasoy payI0] payio,]
YOJIp 10 ‘[E19J¥[ TRUED [ENpIAIDUI AJRUap] | spup) eI

193USNI0A\ UOIONPAY PROT I[ES
swesdol [011U0) AJIUI[ES S9ILIS UISEF PUE SPIMUISEY JI9ATY OPEIO[0)
uoneweay jo neaing

(mo12q popiaoad Teulo) pannbarasn)




FEOOPASCTY HHAWNN Y04

*199) Q[ UBY) $$9] JO syidua] [enplAlpul yim syuswdas adid passadsip piedaisi(q ¢

‘poo8d ‘Arojoejsies “1ood se pajes aq pMoYS JSUl] JO UOWIPUOD) T

“(A3102ds aseoyd) 12110 10 ourIqUISW ‘(AB[D) (LIRS ‘018J0U0D 9q Avw Jaul] Jo odA] T :S9lON

1oul]

JBLIJJEUT JUINaJe[dal Pasodoig

Sd!d 10 adid
6 1291 PaAD I /pade[dal 2 03 yjauar]
- yIgu9]
56 h pedrdun/paurjun Surureway
VN 129] (g a10N 22s) yySue] padig
T 910N
V'N 205 UoRIPUOd UL
V'N Jeak pafjelsul Jea x
[ 21N ¢ ¢
VN aas (912 ‘L1392 “0ja10u0d) 2dK) 12U
0 199 yi3us] pauly
suordas padid 10 paul] HONLLSIXH 2qL1353q
5 FESETTY
V'N e Ioyuia. Surkues youp 3o yiuay
VN SABp | PALLIED 131BM SAEBP JO "OU 98BIaAY
V'N y-oe UOISISAIP [BUOSESS aFRIOAY
0 sjo UOISIDAIP A[lep a8eioAy
{.191BMD035) UOSEIS UOI)BSLLII-UON]
181 sAep | PALLIED I3]EM SABD JO "OU 8FRIDAY
o1l yj-o8 UCTSIDAIP [BUOSEDS 2FRISAY
bos" 539 UOISIOAID AJrep 28eloAy
U0SESS UONESLII]
¢l 52108 PIAISS IBLINDE pajesLia]
o YNIp/[BId]E]/[EURD
S6 i BUISTX3 JO qIaua']
(e1918]
Iosn 9[3us)
(avaird a
[e123e] Yo)g
anguo],
P10,
Y231p 10 ‘[ea)e] ‘[eued [enplalpul fuuap] | spup) W)

199USHIOA\ UODNIPIY PeOT IES

SwieI8o.l ] [03U0Y) ANUI[ES Saje)s UISed PUE apIMUISE] I9AIY OpPERIO[0)

UONEWERDY JO neaung




PEOOPASETI HHIWON YOA

(QALVTII NOLLVOIMII NON) TOULNOD ALINI'IVS 40 SAdAL
HIHLO Y04 VLVA YO/ANY SHTAV.L VLVA TVINHAHTTILAS D XIANAddYV

199USNI0A\ UORIINPaY peoj es
surexr8old [0.1u0) A1UIES S21BIS UISeq PUE apImuUISey I2ATY Opelo]o)
UOTIBUWIE[D3Y JO neang



PEOOPISETY ¥AAWNAN YO4

“A|[eoruonoa)d 19ayspeards [aoxy pajejduros oy} ywgns pue (1 xipuaddy se uoreorjdde
[BUL} 511 iIm $3]qe) Pajo[dwion oy opnjou] *o[1y 192yspealds sy Ul pauTejuod are ( xipuaddy
dunardwod 10J suononysu] 1esyspeaids (00X ue se ATIUI[es /1585010 /50 /A08 IqSTT MMAL/7-dTT]
SHSqIMm 943 WOy papeo[uMop 2q ued ( x1puaddy 10y sajqe) g o8ey pue | a8eq oy
HOVIIOV WHVA-NO A TIVNI A0 ALVINLLSE - d XIANAddV
199YSHI0A UOIOINPY PLOT IES
swreldo.d [013U07) AJIUI[ES SIS UISEq PUE IPIMUISEY JSATY OPEIO[0)
UONEWE[IaY JO neaang




FE00FASCTY THAWAN YOA

AJraT[es/1oed01d/on/A03 IqSTU MMM/ Y WO PIPEO[UMOP

2Q UBO YOI JUSWNOOP aping) Suloldd 12spng Sy 0} 12Ja1 osead aouepm3 Joyuny 10 (9
‘w9t aur| 91eIedas B S8 MOYS 10U

op ¢sao11d Jrun ul papn[oUl pue 1x9) 3y} UT PIJOU 2 p[noys $910U23UNUO02 I0J SUOISIA0L] (S
-SOOUBAMO[[B JUSIOLNS SpN[oul p[noys pue sjoedurl
30IN0SAI [RINND JO UOTESTIUI JO §1S00 AUR 10§ [qIsuodsal S| jueordde oy, sme|

90IN0SAX [RINND Y3IM dduerduwios pue 2ouel[dWOod Y JHN J0F PIPTIIUT 2q JSNLl SISO7) (v
"aN[BA 04G Y} SPIGOXA 1 J1 USAD Ue[ Juatuaoe[day 1RIqef] U
70 1509 [[ny oy 103 a[qisuodsar st juedr[dde oy, “FH Al UOHIAS VO 398 ‘UoTjRULIOTUT
IOYLINY J04 IS0 UONINISUO)) [BI0L U1 JO %S 3¢ p[noys Uejd juowaoe)day JeIIgRH 241

‘onfea juaiapyIp e 1oy Tesodoid 3osfoxd a1 Jo ( 11 Hed Ut popiaoxd st uoneognsnlssajun (¢
Furpun,| 10j pasodoid 10201

11 1 01 sasuodsol o) Ul SuoNdLIdSap puk SIANRA [ojew Aasaid jsnw sapua Iy (T
“UONEB[[BISUI PUB S[BLISJRW J0 $901d
yun ut soyia Suroud sreudordde pue sennuenb moys pNOYS Walt aul[ a1 ], ‘uonisinboe
Aem-Jo-1y31I pue ‘uo11e1039A-21 ‘[RAOWII 9IN)ONINS ‘UONBISI[QO [BUED ‘SINIONIIS
910I0U0D ‘S[BLIAIEW FUTUI| SHOMULIES “JIoM[BIOW ‘uawdinbe [eorueyoaw ‘s12UBIO
USBI) ‘SOINIONI]S UOISIOATP ‘SOA[BA SUOTIR[OSI ‘squmiy ‘soAjea Juronpai ainssaid ‘sjuaA
I1e ‘S3UISSoI0 PrOI ‘SINOUIN] WIIE] ‘SI9)owWerp adid Juaiagyip moys “s[duwexa 10J 9509

o] JO SSOUS[BUOSEDI 3} A1BN[BAR 0} [[EIOP JUSIDLJNS UT UMOYS 0 PINOYS SIS PAIST] (

ALVINLLSA LSOO A TIVLAA ‘H XIANAddV

19aUSHIOA UOTONPAY PROT I[ES
sure80.4 [00U07) AJUl[eS SIS UISEE] PUE SPIMUISEY J8ATY OPBIO[0)
UOTIRWE[IY JO NEdINY



YEOOPASCTY ¥AAWNN YOd

$ 0ST61°059 § 05°761°089 § SLSOD LOAIOUd TV.LOL
5 (A310adg) 1oy30)
$ 00000°1T  § 00000°IT § PRALIDAQ)
SLSOD LOAAIANT
$ 0S'Z61°659 § 0S'Z61°6£9 § SLSOD IDANUIA TV.LOL
(Apoadg) 1210
Aauadunuon
$ 0STPEST $ | 0STrEST § (F2°A] VO3S VO
OQS) uoumuama[dm[ ueld 1uamaoefda}j ®lgey
S 00000ty § | 00000°€F % uswaSEURy uenONNSU0D)
[ 00000 § 00000 § $00IN083Y] JRIMNT)
$ 0000091 § 0000091 % souedwo) vdaN
$ 00000y § 00°000°€h  § ugisac]
SLS0D LOAFId HAHLO
$ 00°058905 § 000587905 § SLSOD NOLLDMILSNOD TYLOL
$ 00001 $ | 0000KT $ || 00T $ | 0oL A7 uoneAeoxy youaiy deag
§ 000009 § 000009 § fl 000007 § | € v3 3uIsso1) peoy
$ 00'00Z°TI § 0000221 § || ooz $ | 0019 A7 s[eue)) unsixg i1
$ 000007 § | 00000 $ || 00000 $ | 1 §1 duipassay
$ 000SsLT $ [ 000SLT & || 00Ss  § | oS NOL deadry |, 8=05q penoduy ystmm;|
$ 00°0SL 3 00°0SL $ | o0sz § | og NOL LV 9dA ], 951007y aseq pajeanun ysiwmg
$ 00°05L $ 00°0SL $ 1 oosz  § |og NOL 9v ad£ ] o0y, p/E ysimng
$ 00002 $ 007002 $ | ocoz  § [ o1 NOL v ad£] uonepunojysiung
$ 00000v _$ | 00000% $ || 000z S | 00t NOL 1V 3d4] Jjyyorg youal} papodu ysium g
$ 00000 § 00000 $ | oo000T § | € S1 S2INJONNS 0AOIDY
$ 0000F T  § 0000FT  § 00°L $ | oot 1 30ua Funsixy BRIy pUE aA0ayY
$ 000098 $ 000098 $ | oooor't § | oz Vi SIaSIY UIRAl 7|
g 000S1%Z % | 000SI¥e $ || o00STT $ | 1z vid SIasIy UIBIAL ST
$ (ISATARS 000sT9z § || 000sTT § | 12 v SI9SIY WIBN 8]
$ 00°000°ST  $ 00000°ST  $ } 0000051 § | I i awnyq
$ 00°0SL $ 00'0SL $ Il ooose § | Vi BARA L9
g 000S€T § | 000SET  § || o00SET § | 1 vi IABA LTI
$ 00008% % 00008% $ | 0000vT $ | ¢ VA AABA LG
$ 000006 § 000006 $ Il 00000 ' | € v SIDAIN
3 000006 § 000006 % |l 00000 § | € v suiel(g
$ 0000881 $ | 000088 $ | 000SET $ | 8 v SHUAAIY
$ 000001 $ | 000001 § || o001  § | 001 d7 did 154 (8 9 [12ISU] puB ystming
$ 000%0°bS & | 00090%s $ | 00T  § | osic a7 did s 8 ,T] [[e1su] pue gsimm ]
3 00006FS § 000067 § || 05T § | Ovke ER dId 1sd pg , §] [[BISu] puE ysiuin,
$ 0007818 $ 000¥8°18 $ || 001E  § | 019% 47 dld 15408, 3T [[BISU] puB ysiun g
$ 0000679 $ [ 0000679 § || 00L& § | 00L1 EQ d1d 15d 0 , 12 J[eIsU] pue ysiuim g
$ 00°000°SS § | 00700055 $ || 00000SS § | 1 ST || Aeaipdg pue [empesy “aren) peay simonag 1By
$ 000005 § 000006 $ |l 00000ST § | 1 S7 UONBZI[IQOIA
ONIANNA , (papaau so saul} 10w ppn)
ONIANA 1S0D ; ;
fsgﬁ%“ﬂg NOLLVINVIDTY IVIOL LN, | LINAL | AIRENVAD NOLLATMDSAd WAL

J99YSHIOA UONONPIY PROT I[ES

Swe.8o.d [01U0) A)UI[eS SeleIS UISEE PUE SPIMUISEY IATY OPRIO[0)

UOTIBUWIB[ISY JO neaing




FPE00PASZTY dHIWAN YO4

"a7BWIIISS UOTIONPAI PEO] J[es oY1 SUIpIA0Id UOTIBUIR[OY WOILJ 19119] asuodsai 2y apn[ouf
(SYALVINILSA NOLLONAAHI AvOT1L1IVS A XIANAJddYV

199USHI0A\ UONINPaY peoT[es
swielS0.14 [013U0) AJIUI[eS SIS UISE( PUE 3PIMUISE( J2AT] OPRIO[0])
UONEWRIY JO Neaung



S90eds 243 U JoUUBW SSIOUOD puUR JoLIq © TY yeuioy resodourd joafoxd pambal ay; o suoroos
d1qeonidde [[e Joy papraoid aq uopewour paysanbar Ay} Jey Juerodwt S13] 7107 ‘9T I9qUISAON
LS 'urd (g:¢ £q paatesar oq jsnuw uoneordde [BUF 0K YO Ul JO €' A] UOT92G UT paje)s Sy

" x1puaddy se [esodoxd 10aford
=4} 01 PIYIENE 3q JSNU S[qe] PISO[OUd Ay} PuL JANA] SIY] "0 WAL ‘T Wed ul paprodar 9q Jsnux
OSTe SSUIANDIRY 150 Y1 2] WAyl “[[] Wed ul 192foxd 21)) Jo SSOULATIOAJJD 1500 o1 a1e[MoeDd

01 pasti 3q Os[e IS 3] *f WAl ] Ued pue ¢ WA “[][ MeJ Ul uoronpal Peoj J[es pojewn)sa
wrey-jyo oy se esodoxd j0afoxd ay ur payrodar oq jsnu OJEWIS3 UOTIdNPAT PRO] J[es Y],

‘parsenbar 2q 01 paaur [[im sajEWINSS prO] JjEs JuSLIND ‘SVO.1

MY UL "VOA SIY 10§ pijeA £Tuo are v s Sutmp papraoid sajewnss peoy 1es oy, "710T
"1€ 12qOI0Q TR Jo3R] OU AQ 1)V JR[IWIS & Aq POTjLOU 3Q [[IM NOK “Iay30] st jo 1dooar sojje
aguey soyewiyss asoy J1 “ofueyd Kews S9jewIlIsa asayy suy} pue pajardiajur-a1 pue pojepdn Suraq
A[renunuoo are serpys Kruipes ‘UISEq 19ATY OPeIO]O)) 3} JO SeaIe AUeur U “UOTIBULIOJUT S[qe[IRAR
JUSIIMD PUE 153q 341 UO Paseq ate 13)33] SIY) ut papiaoxd sajewnise uononpar peoT 1yEs 2y L.

"91q®) paso[ous oy ut pajst] axe 133(01d pasodoid oty Jo sjusuoduwion JenprAtpur

oY} 10 S3jEWINSa UOHINPAT PRO] J[ES "TBAA/SUO] 74 ST SUawaA0IdT wojsAs A19A179p UOTIET LI
pasodoid moA£ 107 ayewInSa uonONpPaI pPrO] J[Ls [ENUUE 3Y} ‘B3IE UISEq JOAR] UOSTULNL) 19MO]
Sy} ut sarprys Ajpurfes pa1deooe oy uo paseqy [esodosd 102foxd ayy ur papnjour axe soniIoe)
93e103s Iojem Mau oN "OpEIO[0)) “WINOH JedU ‘S[BIaJE] P2]I3[3s pur Yo uewjoH/onduo |,
P}I0,] 91 JO 193] 896°6 AJereunrxordde Surdrd aajoaur [im 100 ford moA puejsiopun

OA\ 'sad1puadde JueAd[o1 5Y) PUE J0YSHIO A\ UOTONPIY PROT J[es oY) SUIPIwqns Joj noA yuey |,

110U XA Ie3(]

Joafo1g Surdig yoy(q uewjop/enduoy paxio oy 10}
SJetllsH uononpay peo e — surerdoly [onuo)) AJulfes soje)g uiseg 29 apimuIseg
TOATY OPEIOIOD) — 1€0-07-AS-TIY "ON (VO 1ueweounouuy Aunyioddo Suipung :0elqng

81FI8 OD Moyoyg

PEOY YHON 0610T

"0D YO UBWI[Of]/anFuo0] payio,]
Juopsald Auedwo)) ya1i(] “OIoWySY [N

00°cT-Nav
0¥Z-0N

Zggz g S lj@ QL Y345 V3d 3 NI

COII-8EIF8 LN K11 veT e
LOT9 WO0Y 12218 IS YOG C7 [
S2YJQ) [BUOITaY opelojo)) taddp

NOLLVINVTD3¥ 10 NnvIdng
IoLyu] oy jo yusunredo( sajer§ payun




“PIBME JUSWDIITE S} JO UOTBUTILIR] IO PIPIEME Suroq
jou nonjesrjdde sy} Ul JSAT P[ROD PUE PIULI-AL “PIAILI-DT 3G uonearydde oy jey S1mbaz [iim
ssoo01d preme Juswaside oY) FuLInp PAISA0ISIP woneorpdde ay3 UT 9pBLU SANEISIU JO SWIRD IS[e]

1a3fo1d Ajrurjes a1 JO 150 211 UT papnjdut aq P[noys swstd

oY) SuIfjiyal pUe SOINJONIS UAOWRI JOJ §1S0) 'SINDI0 UONONPIT PLO] 1es pasodoxd a1y

1e1p) 2Insse 03 st sty ], ‘swisud 3y} FuIf[JaI PUE SAINIONNS JO [RAOURL Aq 1o1eM SutuTRIOx

Jo a1qedeour pue 9qesnUN PAISPUSL aq [[EYS ‘paoedor Sutaq (SINIONKS UOISISAIP pUe
S[pIsJE] pUE S[EUBD USYMES “9°T) SONIIOE] [[8 ‘SI0ISAS AAI[Rp 91 Jo Juowede[dor ay 10§

‘uoneZIuESI0 MNOA Jo Ajigrsuodsal o) STiunoue JuaUIRI3E U}
JO 5909 I 10afo1d o1} 10] PALINOUT JS00 AUY “pleme 21 JO JUnOuE a1} 0 dn “oofoxd a1
a19jdwos 0) MOUL HOA §1500 J[qEMO[[E [BIIOR Bl PIsINUTLE 3q {jIM uoyeziuedio Mox ¢

‘uoneziuedio jo 2d41 oy uodn
Surpuadop ‘ZZ1-V Pue ‘01 [-V L8~V SI[I]) N0 Aq pouIaA08 218 51500 J[qRMO[Y '

"S}ORNUOIQNS UOTIONISUOD
pue S[eLIjEW Jo uonismboe ay} 10] sassa001d aannaduros SAZINN UONBZIUESIO MOX |

ey ‘sSunyy Joyio Suowe armbal [[im juatoaIde Sulpun] popreme 9y,

3,9L1'13[11):)1@1,{'03@.13}.I.ms'ssumg

I0 911 "1X2 ‘890S-E¥T-0L6 T8 LN Ui “IA] 10BIUO0D aseald ‘2oU2.LMOU0D

JO 19719] pUB MILAL ST} urelqo 0], ‘pieogd UONBALSUOT A ‘a.numou%v Jo 1u9tu1.md9(1

OpRIO[O)) SY} WOI IN3] SOUALINDUOD PUB MITASLT 1:)9f0.1d 2 uIe)jqo 0] padu [iim noA dsg

9yl Jo 1u9a131§nb91 BSY ‘(dgg[) wreido1d §9181S UIsegl 21 Japun PIIapPIsUuod 2 [[IM pue
SUO) )00 PUe QQg UMl ST ajBlllls? Uo10nPal PEO J[ES PIIR[d[Ed oA - anNoad ¢

-suonsanb Aue oaey no4 J1 1o [psodoxd yoa(ord INOA 10J 12119] MIIAJI

© uIe)qo 0} STr0o EISHIB[[IU IAIS 10 §ZTE "1X3 “[¥HE-998-COE 18 BN 94318 TN

101000 9sea]d 190f0rd Mok Jo MarAdX (YY) SNIUWOD MITATY uoned[ddy a1 ur ysux

sonpar djoy [im 19N9] SIYL, "I9Y1aT MAIAaY SANEIUSsaIday 181§ € urelqo 0} 5[qe oq M

no4 os Sutop £q 1nq “quowarmbar e 10U SI SIY], "Preog UOHBAISSUO]) LA OPBIO[O]) 94}
£q pomaraal [esodoiy 192(01 INOK SABY UOTIEZIUETIO MoK Je} SPUIWILLOIAT UOTIRWEDIY |

-stayt Summoy[oj sy} o} uonuane Led aseard voneorjdde moA Sumnuqns 0} 10t

R {ese1E R ETRRALS) SIUBTS/SIUEIE/qUIO/AOS SSTOURTIM MMM //1d1Y
18 PUNOJ 2q ULD SIB[NOI Y], "UONBZINESI0 INOA 0} Ajdde
e SIRoI) (GINIO) 198png pue JUSWRGRURIA JO I01J( 34} peal 01 noA afemooud A[Fuons o

“KITUIes/108 8010 /0N /A0T ISHMMM  1alIsqam U] U1y papeo[uMOop
oq ued [esodoxd j0afoxd oy} 10§ JEUIIO] O1UOXIID poxmbar oy ] -sasuodsar 10§ papiaoxd



amsojouyg

wrexgold [onuo) Amues ‘rafeuepy weidox ]
uosqooer qriy

Vo]

‘Ao1aourg

‘0¥90-8+C-0L6 18 212[N0Og WOf "IN JO
“€TLE-PTS-108 T8 ALred peig "IN “€5LE-HTS-108 18 w 1ov1u00 aseayd ‘suonsanb Aue aaey nof Jj

¢




198} 001 UBY) 59| Jo sypbus| [enplalpu upm sjuswhas adid passedsip psebaisiq ¢
"pooB ‘Aiojorsies ‘Jood se pajel 8q pnoys Jaul JO UoHIpUOY g
‘(Ayoads ases|d) Jayjo Jo suelquiawl ‘(Kepo) ypea ‘ayauouod aq Aewt Jaul Jo adA] "L 'S9JON

113 :151Te)

€08 14515 Mysuoy uolonpay }ies pajewysy
q d JET] I E E
odid odid 1o adid jusuisdejdal pasodoid
g Y a6 panoidulljpadsejdal
glve 796 9 3G 701 (IBUS
. ; - yibus|
Elve Vo6 9 198 | padidunpauyun Buiuiewsy
0 0 198} | (¢ @loN #8s) Yibus) padid
Z BI10N
YIN VIN a8g uCHIpUOD Jsul
VIN /N 1eah pajeisul Jea
| ©1ON (919
VIN VN 99g | ‘yues ‘ayaiouod) adhy Jsun
0 0 193} yiBusy paur
suoioes padid 1o psulj ONILSIX 2qlIsag
s 131BM JBJUIM
VIN VIN 1994 BuikLieo youp o yhua
S8 pallieo
0 0 P 1s1em sAep 1o "ou abelaAy
0 0 y-oB | UOISIBAIp [eUOSESS abRIBAY
0 $]0 uolsiealp Ajiep abeisAy
{19jem i9juim]) uoseas UOIIeDLII-UON
palied
181 \8l Ehep 121em sAep Jo ‘ou afielany
STY LOLL y-oB | uoisisAlp jeuoseas abelsAy
031'1 LYo sjo uotsianip Arep abeiany
LOSESS UONEDLI]
s9i08 parias ebesioe pojebL|
y ‘ y2lp/jeisiej/jeued
givr e 796 9 1°84 Bunsixs Jo (BusT
(9221 —61€7L 3hw) (61E"L
Jasn suo — 00070 3)1w)
-Yald Yya3ig uiejy Ya.id udlig uleip
onBuo] pastod anBuoj paxiod
suauodwoy | 0

ajewsdy @ siseg uollonpay peoT jjes
Z/| Bbd-sjesaje] pue ysg uew|jopH/enbBuo] payiod

ZL02Z/81/01 paiedaid ispat



s

199 001 uew sse) jo syibusy [enpiaipul yim syjuswbes adid pasladsip plefaisiq ¢
"poob *Alojoeysies ‘ood se paiel 8q pinoys lsuy| JO UCHIPUCY 2
(Ay1oads asesyd) seyjo 1o auriquiaw ‘(Aejo) yues 'B)ei0u00 ag ABwl Jaull Jo adA] ‘| ‘Sa10N

[454 'l 8 80 9°¢ Hhysuoy uojJoNpaY J1es pajewrysy
FENT jeriseu
edid 8did adid SGld 1o adid jUswade{dar pasodoig
. pansoiditypaoedai
EEE) =
896°6 $6 el £9 06¢ =] 54 61 (BT
8966 $6 evl €9 062 100} GO
padidun/pauiun Buluiewsy
0 0 0 0 0 199} (¢ 210N 298) pbus; padid
VIN | VAN VIN VIN vin | S0 UORIPUOO JourT]
V/IN V/N V/N V/N V/N teal pslelsul Jea
VIN VIN VN VN v, | PN %2
89g ‘yues ‘a1aIouco) adf Jeul
0 0 0 0 0 198 uibus) paury
suones padid 16 paul] ONILSIXT oquasaq
. 191BM JBUIM
VIN V/N V/N VIN VIN 193] BUIALIED UOYP JO YyBUST
she [\ENER)
0 0 0 0 0 P lajem sAep Jo "ou abelany
0 0 0 0 0 y-oe UOISIDAID |BUOSESS abelony
0 0 0 0 S0 ucisIaamp Aiep abelaay
(18]EM I3]UIM] U0SEDS UOEBIII-UON
I 181 181 181 skep i g
I8 izjem shep jo “ou abelaay
011 011 OLL oLt y-oe uoIsianp j12uosess abelany
P0L°0 ¥0£'0 0€°0 ¥0€0 sjo uoisianp Ajrep abeseay
UOSESS uojebiil]
ST LT 81 i saloe paAios abiealde pajebill]
; yaipjielajejjjeued
8966 €6 el £9 06¢ pEE] UN5iX3 Jo (IBUST
avald | Ovdadid | gvald | vvald
a b0 g v
jesoje] | [elaje] | [es3dje] jelaley
jegol | - sjusuodwon wiej-uQ s AVE R

ajewnsy @ siseg uoonNpay peoT }es

2/z Bd-sjelaje] pue yo3iq uewjoH/onbBuo] peyio4







	FeasibilityStudy
	signed feas study cover sheet
	Orchard Ranch Ditch loan application 2015
	Application Type
	Agency/Company Information
	Contact Information
	Project Information
	Signature

	Appendix A - Maps
	Appendix C - Analysis of alternatives
	Sheet1

	Appendix D - Conceptual plan and cross-section
	Appendix E - Design standards -- NRCS irrigation pipeline standard
	Definition
	Purpose
	Conditions where practice applies
	criteria
	Nominal Diameter(inches)
	Wall Thickness
	14 ga.
	4-12 
	12 ga.
	14-18
	10 ga.
	20-24
	26-36
	1/4 inch
	38-48
	Maximum Allowable Pressure (feet)
	Diameter         (inches)
	50 
	6 through 12
	40
	15 through 18
	30
	21 and greater
	Depth of Cover (inches)
	3 through 5
	Depth of Cover (inches)
	2 through 5
	CONSIDERATIONS
	Plans and specifications
	OPERATION AND MAINTENANCE
	references

	Appendix G - Cost Estimate
	Appendix H - Orchard Ranch Ditch piping project Implementation Schedule
	ResultsList (9)
	TransactionList


	Scan



