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Section 1: Introduction

At the direction of the McCloud Community Services District (District), Schlumpberger
Consulting Engineers (SCE) has prepared this Preliminary Engineering Report (PER)
analyzing possible water distribution system improvements for the District. This report
recounts a brief history of the distribution system, evaluates the current distribution
system, discusses alternatives to improve the system, and recommends a project
alternative for design and construction.

Kennedy/Jenks Consultants conducted an extensive review and assessment of the
District’s water system. A Draft Water System Master Plan for the McCloud Community
Services District was compiled in September 2007. The report assessed growth in the
area and the need for improvements and replacement of the District’s water system
over the next 30 years. Information from the Draft Water System Master Plan was used
in this PER.

This PER analyzes and presents the environmental impacts, land requirements,
construction problems, and cost estimates of three alternatives for the distribution
system improvements. The entire distribution system is further broken into four
separate Projects, corresponding to the Draft Water System Master Plan, and will be
addressed in this manner for project clarity. The four Projects can stand alone and due
to pressure zones and cross-connections, need to be completed in the order listed. This
PER does not cover all possible alternatives and combinations of pipeline replacement
projects. Generally speaking, the overall distribution system project alternatives are
described as follows:

¢ Alternative 1 — Replace Existing Distribution System with a Looped system

e Alternative 2 — Replace Existing Distribution System with a Partially Looped
System and a Booster Pump Station

e Alternative 3 — No Action

The McCloud Community water and distribution system is owned and operated by the
District. The District area encompasses approximately 1,700 acres in the unincorporated
area of Siskiyou County located along Highway 89. The location of the District is shown
in Figures 1 and 2.

The District’s water utility system consists of a buried pipe distribution system, a 1.2
million gallon storage tank, and natural spring water sources. The water system is
supplied by three natural spring water sources, shown in Figure 3. Intake Spring, Upper
Elk Spring and Lower Elk Spring are generally located on the lower slopes of Mount
Shasta along the Squaw Valley Creek and Mud Creek drainages, nearly 3 miles from the
Community of McCloud.
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Section 2:  Project Planning Area

21 Location

McCloud is located along Hwy 89, approximately 15 miles east of 1-5, east of the City of
Mount Shasta and the Town of Dunsmuir (see Figure 1). The District’s service area
includes the community of McCloud and surrounding areas, as shown in Figure 2. The
District serves approximately 752 parcels through a buried network of pipelines ranging
from 8-inch and smaller diameter. Water is supplied to the distribution system by two
relatively new 12-inch pipelines, which bypass the mill site, which is outside of the
District's service area. There are approximately 815 parcels total in the District's service
area, which leaves around 63 parcels without water service. Some of these may be, or
are currently in the process of being, subdivided into more parcels. All of which may
then be in need of water services from the District. The zoning designations served by
the District include single and multi-family residential, rural residential, neighborhood
and highway commercial, light industrial, non-prime agricultural, timberland production,
open space and planned developments with combinations of these usages (See Figure
3). The heavy industrial zoned parcels encompassing the mill site is outside of the
District’s service area.

2.2 Environmental Resources Present

The District is located in Siskiyou County, California. The primary sources of water are
from three artesian springs near Squaw Creek and Mud Creek. Perennial and
intermittent streams abound, and flow directly through the community in most cases,
causing widespread flooding during very large rain events. The town has recently
undergone a detailed 100 year flood study and flood insurance rate increases associated
with the Federal Emergency Management Agency (FEMA), and much of the town is now
located within the FEMA defined 100 year floodplain. There are various types of wetland
areas located on some of the undeveloped parcels in the community, which would
cause issues with project construction and approvals.

The land surrounding the town of McCloud and the District is mainly forest land and is
used for timberland production and non-prime agriculture. In addition there are open
space areas within the District, providing the community and local environmental
resources with undeveloped tracts of land remaining much in their natural state.

The community of McCloud is surrounded by some very important natural resources,
some of which are listed as rare or endangered and others that make up the ecosystems
in which the flora and fauna depend upon. The willow flycatcher, a State listed
endangered species, is known to exist in the riparian areas of the Squaw and Panther
Creek drainages. The Northern Spotted Owl is known to exist in some of the timberland
outside of the community to the North. The geology of the site includes Pleistocene and
alluvial volcanic deposits, with large rocks and boulders located beneath the surface in
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many locations. Rocks and boulder of this size make it very difficult for pipeline
excavation and construction.

Additionally, the community of McCloud has some very important historical sites and
structures located within the service area. The McCloud River Mercantile Company,
McCloud Hotel, McCloud River Lodge, McCloud Guesthouse, and the McCloud Hotel are
just a few of the historic structures, which will no doubt need to be addressed during
the environmental and cultural reviews.

2.3  Growth Areas and Population Trends

Historic and current population growth is not readily available for the District’s service
area. In the past eight years, annexations have expanded the District boundaries and
increased the area available for development (See Figure 3). Currently, there are no
significant plans to expand the District boundary. However, there are plans to develop
and subdivide the vacant parcels.

Land use data for current and future developments, information from the Draft Water
System Master Plan and correspondence with the District employees was used to
project the growth and distribution of water demands within the District service area.
Currently there are 815 parcels. 752 parcels are connected to the District distribution
system. Within the 30-year planning period, the District's service area is projected to
grow from 815 parcels to a total of 1043 parcels. Water service extensions will be
required to serve many of the additional parcels.

Section 3:  Existing Facilities

3.1  History and Description

Information on the District’s water and distribution system was compiled from all
available resources, including:

e Kennedy/Jenks Draft Water System Master Plan
e Communication with the District’s staff, and
e The District’s records and maps

Water infrastructure in the Community of McCloud was originally constructed in the
1920s through the 1950s, by the McCloud River Lumber Company. According to District
personnel, there are maps that include sections of the distribution system that date
back to the early 1930’s. However, the distribution system, as a whole, was not very
well documented, nor engineered. As the town increased in size, the distribution
system expanded. Many of the pipelines were installed outside of easements, are under
houses or are located in middle of private property. Service laterals were installed in
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such a fashion that one property may have two laterals, while two properties may share
one.

The District has operated the water supply and distribution system since 1966, although
the system was not deeded to the District until 1991. There were not any as-builts or
complete design drawings conveyed to the District.  Over time, the District has
compiled a book of the known system components (water mains, valves, laterals, etc).
However, the District may not be aware of the locations of all pipelines, valves and
appurtenances.

The existing distribution system, which is the subject of this report, is located within the
District boundary, in the community of McCloud and adjacent areas along Highway 89
and Squaw Valley Road (See Figure 4). The network of buried pipes are 8-inch in
diameter and smaller. The pipe material varies depending on when it was installed and
what was available, including, wood, black steel, spiralweld, copper, asbestos concrete
(AC), and the more recent additions consist of polyvinyl chloride (PVC) pipe.

Two Bypass Pipelines were constructed in 1995 and 1997, to bypass flow around the old
mill site. The Project 1 bypass pipeline is a 14-inch to 12-inch diameter PVC pipe and is
approximately 8,040 lineal feet (LF) in length. The Project 2 pipeline is approximately
6,730 LF in length and was constructed with 16-inch to 14-inch PVC pipe. Both Bypass
Pipelines were constructed with multiple distribution system tie-in locations.

The Schreder Phase | and Boyle Subdivisions were developed in 2005 and the early
1990’s, respectively. The infrastructure of both of these water systems was installed
under the District’s review. It is assumed they meet the District’s standards and are still
in satisfactory conditions.

3.2 Condition of Facilities

With the exception of two Bypass Pipelines and the Schreder Phase 1 and Boyle
Subdivisions, the existing distribution system has required extensive repairs over the
years. As stated above, there is incomplete information on the location of all the water
mains, laterals, and valves. This can make repairs of the system quite timely and labor
intensive. Based on the available information, the system does not appear to include
the necessary valving to efficiently shut down specific areas of the system for repairs.

Individual water services to buildings are not metered. The only metered readings are
of town water flow and wastewater flows. However, based on the total water supplied,
the estimated water use within the District is much higher than the average California
water user of approximately 100 to 200 gallons per capita day (gpcd). Higher than
average water use may be attributed to many factors, including: high irrigation
demands, old plumbing, the old age of the distribution system, and leakage issues. In
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addition, water runs continuously in certain areas within the Community of McCloud,
including the Town Fountain, and some residences keep the water running during the
winter to prevent the pipes from freezing.

There is evidence that the distribution system and laterals have substantial leakage
issues. A water loss calculation was performed by Kennedy Jenks for the Draft Water
System Master Plan. The water loss calculation was based on comparing the
wastewater flow to the town water flow on a low flow day without irrigation, with the
assumption that 80% of the water demand flowed into the wastewater system. A water
loss of 65% was estimated for the District’s water system, including the distribution
system, private laterals, and plumbing. As mentioned above, some of the water loss
may be due to continual water use.

The static pressure throughout the system varies between 45 and 205 pounds per
square inch (psi). Neither pressure reducing valves nor proper pipe sizing was included
with the system to facilitate pressure zones. Parcels in the northwestern section of the
District experience very low water pressure, while other areas of the distribution system
experience pressure over 100 psi.

The Uniform Fire Code (UFC) requires a minimum of 1,500 gallons per minute for 2
hours for fire suppression for a single residential unit. The UFC fire flow requirements
for commercial and industrial buildings within the District vary between 1,500 gpm for 2
hours and 4,000 gpm for 4 hours. A fire flow test was performed by the District in
August 2007. As shown in Table 1, the distribution system is unable meet minimum fire
flow requirements for some of the larger structures. Based on the data in Table 1, the
distribution system appears to be unable to supply the minimum fire flows even for
single residential units. The existing distribution system was likely not designed for fire
flows, as the pipes are undersized. In addition, they are rusting and full of
tuberculation, which also effects capacity.

Table 1. Available Fire Flow in Existing Distribution System @

Required Fire Flow ®) Available Fire Flow ©

Name of Building (gpm) (gpm)
Century House 4,000 1,164
Clearwater Car Wash 1,500 1,146
Haul Road Residence 1,500 1,228
McCloud Dance Hall 2,750 1,216
McCloud Elementary School 2,625 1,106
McCloud Guest House 2,500 984

McCloud High School 2,375 1,251
McCloud Hotel 1,750 1,080
McCloud Mercantile 3,000 1,141
McCloud River Apts (Water St) 4,000 1,216
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Mt. Zion Church (Maple St) 1,750 809

Squaw Valley Mobile Home

Park 2,250 754
St. Joseph Church 2,250 1,067
Terra Mai (old truck shop) 3,250 809
Victorian Village Mobile Home

Park 1,500 952

(@) Table included in the Draft Water System Master Plan.

(b) Fire Flow values based on 1991 UFC Table No. A-111-A-1

(c) Available Fire Flow data provided by District to Kennedy Jenks via email on August 6, 2007 and is based on
fire flows run from April to December 2006.

Public Drinking Water System-

The District water system operates under Public Water System ID. 4710006 and has a
certified operator. According to the certified operator the system is in compliance with
the Safe Drinking Water Act, State Regulations and has not had any recent violations.

3.3  Financial Status of Existing Facilities

The District’s monthly water rates are based on a unit demand, rather than a metered
rate or type of service connection. One unit demand, also referred to as a Housing
Equivalent (HE), is equivalent to the water demand created by a single-family dwelling
served by % inch lateral. Service connections with larger laterals are assigned more than
one HE. For example, 2-inch service connections are assigned 5 HE units.

As shown in Table 2 below, there are a total of 952 HE assignments served by the
District.

Table 2. Current District HE Assignments

Customer HE Assignments
Residential 777.6
Commercial 174.4
Total 952.0

The monthly rate schedules for residential and commercial customers of the District are
$25.65 per HE. The monthly rates are proposed to increase in October 2009 to $31.41
per HE.

Operations and Maintenance-

Operations and maintenance costs for the District’'s water system are budgeted for
$396,386 for the 2009/2010 fiscal year. These costs are budgeted for O&M of the entire
water system, not only the distribution system.
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According to personnel with Rural Development, the District currently has three water
loans that were secured by the Assessment District Bond.  The debt from all three
loans is expected to be fulfilled by 2037. As shown in Table 3, the average annual
payment is $49,823.

Table 3. District Loans Secured by the Assessment District Bond

Loan Code Initial Loan Amount Average Final Year of

(Water Loans) Annual Payment
Payment

91-02 $553,395 $30,078 2037

91-03 $46,672 $2,537 2037

91-04 $316,605 $17,208 2037

Total RD Loans $916,672 $49,823

The reserve accounts for water total $613,000, of which $98,000 is for capital
replacement, $157,000 is for debt service, and $358,000 is combined restricted and
unrestricted funds.

Section4: Need for Project

The distribution system in its current state is functional, however, the health and safety
of the community, system operations and maintenance (O&M) and growth potential all
contribute to the need for the recommended improvements to the system.

4.1  Health, Sanitation and Security

The distribution system has been used to supply the Community and Industry of
McCloud with water for well over 60 years. There are numerous, health, and security
concerns associated with the distribution system, including: pipe material, leakage
issues, zones of high pressure, and the inability to meet fire flows.

As described briefly, portions of the system consist of AC pipe. While there are no
widely accepted or regulated health risks associated with the use of AC pipe to convey
drinking water, there are concerns with repairing and handling AC pipe once it becomes
friable. AC pipe was phased out in the 1980’s and it would generally be in the
community’s best interest to replace all of it.

There is evidence that there is a high leakage rate within the distribution system,
laterals and building plumbing. This issue is cause for heath concern because an area of
leakage under vacuum can, under certain circumstances, act as an inlet for
contaminants. Over recent years, while performing other work in the Community of
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McCloud, SCE also has observed significant visible leaks in certain locations of the water
distribution system. One of the more substantial leaks was found south of Hwy 89 and
east of Modoc Avenue, near the Panther Creek drainage. It is estimated that there may
be many other leaks in the system, however, due to the volcanic nature of the soil and
unknown pipe locations, there may not be visible signs of leakage at the soil surface.
Some of these locations may not even be documented as being a part of the water
distribution system, leaving them in a continued state of disrepair.

Certain areas of the water distribution system are under very high pressures, over 100
psi, due to changes in static pressures and no pressure reducing valves (PRVs). Much of
the system was installed with materials rated for pressures less than 100 psi. A
potential break in a water main due to this high pressure runs the risk of jeopardizing
the water supply to certain areas of the District while repairs are made.

The inability to meet the required UFC fire flows in specific areas of the District is a
safety issue for the residents of McCloud and the surrounding areas within the District.
As described in Section 3.2, the distribution system is clearly unable to supply the
minimum UFC fire flow requirements for some of the larger structures in the District
and is also unable to supply the minimum fire flow of 1,500 gpm for the residential
units.

4.2  System Operations and Maintenance

Due to the age of the pipelines and lack of engineering that went into the design of the
distribution system, District staff spends a great deal of time maintaining and operating
the system. As noted above, the system was installed over 60 years ago, there are
insufficient valves, the systems leaks, there are various pipe materials and the pipes are
corroded. The mains, laterals and valves are not easily accessed because they are not
installed in easements or right-of-ways. It is difficult to shut-down portions of the
distribution system, due to insufficient valving and undocumented cross-flow piping. All
of these issues contribute to the difficulty in operating and maintaining the water
distribution system.

4.3  Growth Capacity

The District currently serves water to 752 of the existing 815 parcels. As described in
Section 2.3, the District’s service area is projected to increase from 815 parcels to 1043
parcels within the projected 30-year planning period. Water service extensions will be
required to serve these additional parcels. Based on the projected lot splits, land use
designations, zoning ordinances and planed developments, the number of HE’s is
expected to increase from 952 to between 1087 and 1345 over the planning period. For
the purpose of this report the conservative number of 1087 was used.
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It should be noted that this PER only addresses the distribution system as a whole.
However, the District’s future water supply and demand were analyzed in the Draft
Water System Master Plan. Based on available flow data, the three springs supply an
average of approximately 6000 gpm. Even with the excess water loss, the springs are
capable of providing a sufficient water supply to meet the District’s water demands.

Section 5: Alternatives Considered

In order to properly analyze what type of improvements would provide the most cost
effective, environmentally sustainable and technically adequate solution to a problem,
one must first develop multiple plans, varying in scope, and then make value
comparisons from the standpoints of both the engineer and the environmental planner.
In this manner, project alternatives are either set aside or pursued, and the background
research and planning information is left in detail, which describes exactly why a project
should be designed and implemented. This is the nature of a PER and is the reason for
presenting the project alternatives that are to follow.

This PER analyzes and presents the environmental impacts, land requirements,
construction problems, and cost estimates of three alternatives for the distribution
system improvements. The following alternatives were considered in this PER:

e Alternative 1 — Replace Existing Distribution System with a Looped system

e Alternative 2 — Replace Existing Distribution System with a Partially Looped
System and a Booster Pump Station

e Alternative 3 - No Action

Utilizing sections of the existing distribution system that were in reasonable condition
was an alternative that was briefly considered for the PER. However, it is not a practical
alternative to include in the PER. The existing system consists of piping of all material
types, antiquated pipes, undersized pipes, and the locations of all components of the
distribution are not entirely known. Even if the distribution pipelines that are
adequately sized were utilized, the locations of all valves and pipe materials are
unknown. For these reasons, this alternative was not included in the PER.

51  Alternative 1 — Replace Existing Distribution System with a Looped System

Description

Alternative 1 will replace the existing distribution system with approximately 62,800 LF
of PVC pipeline ranging from 6 to 12 inches in diameter (See Figure 4). The existing
Bypass Pipelines, Schreder Phase 1 pipelines and Boyle Subdivision pipelines would not
be replaced. The proposed distribution system will include 12-inch diameter looped
transmission mains that connect to the two Bypass Pipelines. Three transmission mains
connect to the 12-inch loop and cross Highway 89. The proposed pipelines will be
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installed in right-of-ways and easements. The existing distribution system will be
abandoned in place. Details of this alternative include:

e The distribution system will be constructed in four separate and consecutive
projects, starting with Project 1 (W5) and ending in Project 4 (W8) (See Figures 5
thru 8). The actual projects completed at any one time will be dependent upon
available funds and coordination with current customers. The projects should be
completed only in the order listed to avoid problems with connections and pressure
zones. After the pipelines and appurtenances are installed in each project, the
public and private laterals will be connected and individual meters installed.
Individual land owners will be responsible for the costs of the lateral and water
meters. The existing pipelines will be abandoned in place. A description of the
projects is provided below. See Appendix A for a breakdown of pipeline diameters
and appurtenances for each project.

o Project 1 (W5) - located in northwest corner of District’s service area;
installation of 12,400 LF of 6-inch to 12-inch PVC pipe; 115 laterals (See Figure 5).

o Project 2 (W6) — located in the northeast corner of the District’s service area;
installation of 4,280 LF of 6-inch and 10-inch PVC pipe; 87 laterals (See Figure 6).

o Project 3 (W7) — located north of Highway 89 in the center of the District’s
service area; installation of 31,700 LF of 6-inch to 12-inch PVC pipe; 379 public
laterals (See Figure 7).

o0 Project 4 (W8) — located south of Highway 89, as well as Highway 89; installation
of 13,870 LF of 6-inch to 12 inch PVC pipe; 89 public laterals (See Figure 8).

e New valves and hydrants per District valve design criteria (i.e. two valves at tees,
three valves at crosses, and maximum of 1,000 foot spacing between valves) and
hydrant design criteria (residential parcels within 500 feet and commercial parcels
within 300 feet of hydrant) will be installed during each project.

¢ Install six PRVs to establish three pressure zones and reduce operating pressures
within the distribution system to 100 psi or less. Three PRV's will be installed in
Project 3 (W7) and three PRVs will be installed in Project 4 (W8). The locations of
the PRVs are shown on Figure 7 and Figure 8.

Design Criteria

Kennedy/Jenks consultants developed a hydraulic model using WaterCAD Version 7.0 to
simulate the hydraulic performance of various water distribution systems for the Draft
Water System Master Plan. Existing District AutoCAD drawings, record drawings of new
infrastructure, United States Geological Survey maps, and County of Siskiyou GIS maps
were used with the model. Kennedy/Jenks developed existing and future water
demands, peaking factors and fire flow demands based on information provided by the
District. The water demands and peaking factors were input in the hydraulic model to
establish average day demand, maximum day demand plus fire flow, and peak hour
demand scenarios. The distribution system was designed using an iterative procedure
involving numerous pipeline configurations and sizes.
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The design parameters considered in this evaluation comply with RUS design policies,
the District’s current Water Standards and Specifications, the UFC and sound
engineering judgment.

Environmental Impacts

Few environmental impacts are expected with the implementation of Alternative 1 due
to the fact that most of the pipelines will be located within existing County roads and
right-of-ways. Anticipated environmental impacts associated with Alternative 1 would
primarily include the crossings of Squaw Creek, Panther Creek and overland crossings
within new easements. However, it is anticipated, after further review, that the majority
of creek crossings can be constructed within the roadbed and over the culverts thus
avoiding any stream channel disturbances and/or impacts.

Under Alternative 1, Squaw Creek will be crossed in two separate locations. Both
crossings may include installation of Ductile Iron (DI) pipe and cement slurry backfill
within the existing roadbed. Stream restoration is not anticipated to be necessary. The
following pipes will cross Squaw Creek:

e Pipe No. P-799 will cross at East Minnesota Ave [Project 3 (W7)].
e Pipe No. P-827 will cross at Squaw Valley Rd. [Project 4 (W8)].

Panther Creek is generally dry during summer months, so there may not be any special
construction requirements or environmental issues associated with the pipe crossings.
All stream crossings occur at existing roads.  The following pipes will cross Panther
Creek:

e Pipe No. P-525 will cross at Berkeley Way [Project 1 (W5)].

e Pipe No. P-731 will cross at Edgewood Ct [Project 3 (W7)].

e Pipe No. P-733 will cross at East Colombero Drive [Project 3 (W7)].
e Pipe No. P-737 will cross at Lawndale Ct [Project 3 (W7)].

e Pipe No. P-743 will cross at West Minnesota Ave [Project 3 (W7)].

Four pipes will be installed over land, out of existing County easements, including:

e Pipe No. P-533 [Project 1 (W5)]
e Pipe No. P-601 [Project 2 (W6)]
e Pipe No. P-741 [Project 3 (W7)]
e Pipe No. P-839 [Project 4 (W8)]

A more detailed environmental analysis of the impacts associated with the alternative is
being completed under the concurrent environmental assessment, according to
NEPA/CEQA guidelines.
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Land Requirements

The majority of the pipelines will be installed within County right-of-ways, including
town streets and alleys, with no additional easements required there. However, several
pipelines will be installed on private property, which will require easement acquisitions.
The precise number of easement acquisitions will depend on the actual pipeline
placement. Easement acquisitions will be required from private landowners for the
installation of these pipelines:

Pipe No. P-533 [Project 1 (W5)]
Pipe No. P-535 [Project 1 (W5)]
Pipe No. P-539 [Project 1 (W5)]
Pipe No. P-509 [Project 1 (W5)]
Pipe No. P-601 [Project 2 (W6)]
Pipe No. P-705 [Project 3 (W7)]
Section of Pipe No. P-779 [Project 3 (W7)]
Pipe No. P-781 [Project 3 (W7)]
Pipe No. P-795 [Project 3 (W7)]
Section of Pipe No. P-797 [Project 3 (W7)]
Section of Pipe No. P-767 [Project 3 (W7)]
Pipe No. P-741 [Project 3 (W7)]
Pipe No. P-839 [Project 4 (W8)]
Pipe No. P-809 [Project 4 (W8)]
Pipe No. P-845 [Project 4 (W8)]

Construction Issues
Some of the more significant potential design and construction challenges include:

Pipeline construction will cause inconvenience to the District residents, detours
and traffic delays.

May require open cut construction across highly trafficked Highway 89

Two crossings of Squaw Creek (existing culverts)

Five crossing of Panther Creek (existing culverts)

Five crossing of McCloud Railroad

Traditional jack and bore or directional drilling may not be viable options in
native soils due to the high number of boulders and “floating” cobbles. Thus,
open cut construction may be required for creek, railroad and highway crossings.
Pipe bursting may be employed in areas where the existing pipe will be replaced
with new pipe.

Cost Estimates
The costs analysis completed for this alternative is based on costs for July 2009 with an
Engineering News Record (ENR) index of 8566. A breakdown of the Alternative 1
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estimated costs based on July 2009 dollars and estimates from the Draft Water System
Master Plan are shown in Table 4 below. The total project costs per project include
construction cost, environmental documents cost, legal and administrative cost, and
design, bid, and construction management cost. The estimated costs to acquire the
private easements for each project are included in each project cost detail. A
professional appraisal of the easements will be necessary in the future once the position
of the pipeline is finalized. See Appendix A for breakdown of the costs for each Project
of Alternative 1.

Table 4. Alternative 1 Estimate of Probable Cost

Project Total Project Cost

Project 1 (W5) $3,169,908

Project 2 (W6) $1,197,808

Project 3 (W7) $7,676,671

Project 4 (W8) $3,929,040

Total of Projects 1-4 (W5-W8) $15,973,427

Advantages & Disadvantages
The advantages of implementing Alternative 1 include:

¢ Anengineered distribution system, rather than a system of undersized pipelines.

e As-builts would help facilitate general maintenance of the distribution system.

e The extra maintenance that has been required over the years due to various
issues such as leaking pipes and low pressures in the system would be
eliminated.

e Pressure zones will be established with the installation of the six PRV’s. This will
reduce pressures in areas experiencing high pressures and increase pressure in
areas of high elevation.

e The required fire flows would be met with the increased pipe sizes and a looped
system, rather than booster pumps.

e The plan is also consistent with a conceptual improvement plan, which was
included in the MCSD Staff Draft of the Water System Master Plan.

The disadvantages of implementing Alternative 1 include:

e Documentation of abandonment of pipeline and locations.
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52  Alternative 2 - Replace Existing Distribution System with a Partially Looped
System and a Booster Pump Station

Description

Alternative 2 will replace the existing distribution system with 59,990 LF of PVC pipeline
ranging from 6 to 12-inches in diameter. The existing Bypass Pipelines, Schreder Phase
1 and Boyle Subdivision pipelines would not be replaced. Booster pumps will be
installed, rather than a looped pipeline to deliver the required pressure to the
northwest section of the District. The proposed distribution system will include 12-inch
diameter looped transmission mains that connect to the two Bypass Pipelines. Three
transmission mains connect to the 12-inch loop and cross Highway 89. The proposed
pipelines will be installed in right-of-ways and easements. The existing distribution
system will be abandoned in place. The details of this alternative include:

e The distribution system will be constructed in four separate projects. Alternative
pipeline configurations were evaluated for each of the projects. However, due to
the layout of the District and the required fire flows and pressures, there are limited
configurations. As described below, the configuration of Project 2 (W6) and Project
4 (W8) are the same as Alternative 1; and the configuration of Project 1 (W5) and
Project 3 (W7) are altered to reduce certain pipeline loops. After the pipelines and
appurtenances are installed in each Project, the public and private laterals will be
connected and individual meters installed. Individual land owners will be responsible
for the costs of the private lateral and water meters. The existing pipelines will be
abandoned in place. A description of the project sequencing is described below.
See Appendix B for a breakdown of pipeline diameters and appurtenances.

o0 Project 1 (W5) — Remove 8-inch Pipe P-533; installation of 11,550 LF of 6-inch to
12-inch PVC pipe; install booster pump station at Junction J-521 (See Figure 9) in
order to meet fire flows and pressure requirements .

o Project 2 (W6) — Same configuration as Alternative 1 (See Figure 6).

0 Project 3 (W7) — Remove 6-inch Pipe P-779 and 6-inch Pipe P-741; installation of
29,700 LF of 6-inch to 12-inch PVC pipe (See Figure 10)

0 Project 4 (W8) — Same configuration as Alternative 1 (See Figure 8).

e New valves and hydrants per District valve design criteria (i.e. two valves at tees,
three valves at crosses, and maximum of 1,000 foot spacing between valves) and
hydrant design criteria (residential parcels within 500 feet and commercial parcels
within 300 feet of hydrant) will be installed during each project.

e Install PRVs to establish three pressure zones and reduce operating pressures within
the Distribution System below 100 psi. Three PRVs will be installed in Project 3 (W7)
and three PRVs will be installed in Project 4 (W8). The locations of the PRVs are
shown on Figure 10 and Figure 8, respectively.
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Design Criteria

Kennedy/Jenks developed a hydraulic model using WaterCAD Version 7.0 to simulate
the hydraulic performance of various water distribution systems for the Water System
Master Plan. Existing District AutoCAD drawings, record drawings of new infrastructure,
United States Geological Survey maps, and County of Siskiyou GIS were used with the
model. Kennedy/Jenks calculated existing and future water demands, peaking factors
and fire flow demands based on information provided by the District. The water
demands and peaking factors were input in the hydraulic model to establish average day
demand, maximum day demand plus fire flow, and peak hour demand scenarios. The
distribution system was designed using an iterative procedure involving numerous
pipeline configurations and sizes. The redundant piping was removed from the design
to lower costs. A booster pump station was included to provide the necessary fire flows
and pressures where the looped system was removed.

The design parameters considered in this evaluation comply with RUS design policies,
the District’s current Water Standards and Specifications, the UFC, and sound
engineering judgment.

Environmental Impacts

Few environmental impacts are expected due to the implementation of Alternative 2
due to the fact that most of the pipelines will be located within existing County roads
and right-of-ways and the impacts will be similar to those defined in Alternative 1.
Anticipated environmental impacts associated with Alternative 2 would primarily
include the crossings of Squaw Creek, Panther Creek and overland crossings within new
easements.

Under Alternative 2, Squaw Creek will be crossed in two separate locations. Both
crossings may include installation of Ductile Iron (DI) pipe and cement slurry backfill
within the existing roadbed. Stream restoration is not anticipated to be necessary. The
following pipes will cross Squaw Creek:

e Pipe No. P-799 will cross at East Minnesota Ave [Project 3 (W7)].
e Pipe No. P-827 will cross at Squaw Valley Avenue [Project 4 (W8)].

Panther Creek is generally dry during summer months, so there may not be any special
construction requirements or environmental issues associated with the pipe crossings.
All stream crossings occur at existing roads. The following pipes will cross Panther
Creek:

e Pipe No. P-525 will cross at Berkeley Way [Project 1 (W5)].

e Pipe No. P-731 will cross at Edgewood Ct [Project 3 (W7)].

e Pipe No. P-733 will cross at East Colombero Drive [Project 3 (W7)].
e Pipe No. P-737 will cross at Lawndale Ct [Project 3 (W7)].
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e Pipe No. P-743 will cross at West Minnesota Ave [Project 3 (W7)].

Under Alternative 2, three pipes will be installed over land, out of existing County
easements, including:

e Pipe No. P-601 [Project 2 (W6)]
e Pipe No. P-741 [Project 3 (W7)]
e Pipe No. P-839 [Project 4 (W8)]

A more detailed environmental analysis of the impacts associated with this alternative is
being completed under the concurrent environmental assessment, according to
NEPA/CEQA guidelines.

Land Requirements
The majority of the pipelines will be installed within County right-of-ways, including
town streets and alleys, with no additional easements required there. However, several
pipelines will be installed on private property, which will require easement acquisitions.
The precise number of easement acquisitions will depend on the actual pipeline
placement. Easement acquisitions will be required from private landowners for the
installation of these pipelines:

e Pipe No. P-535 [Project 1 (W5)]

e Pipe No. P-539 [Project 1 (W5)]

e Pipe No. P-509 [Project 1 (W5)]

e Pipe No. P-601 [Project 2 (W6)]

e Pipe No. P-705 [Project 3 (W7)]

e Section of Pipe No. P-779 [Project 3 (W7)]

e Pipe No. P-781 [Project 3 (W7)]

e Pipe No. P-795 [Project 3 (W7)]

e Section of Pipe No. P-797 [Project 3 (W7)]

e Section of Pipe No. P-767 [Project 3 (W7)]

e Pipe No. P-741 [Project 3 (W7)]

e Pipe No. P-839 [Project 4 (W8)]

e Pipe No. P-809 [Project 4 (W8)]

e Pipe No. P-845 [Project 4 (W8)]

Construction Issues
Some of the more significant potential design and construction challenges include:

e Pipeline construction will cause inconvenience to the District residents, detours
and traffic delays.

e May require open cut construction across highly trafficked Highway 89

e Two crossings of Squaw Creek (existing culverts)

e Five crossing of Panther Creek (existing culverts)
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e Five crossing of McCloud Railroad

e Traditional jack and bore or directional drilling may not be viable options in
native soils due to the high number of boulders and “floating” cobbles. Thus,
open cut construction may be required for creek, railroad and highway crossings.
Pipe bursting may be employed in areas where the existing pipe will be replaced
with new pipe.

Cost Estimates

The cost analysis completed for this alternative is based on costs for July 2009 with an
Engineering News Record (ENR) index of 8566. A breakdown of Alternative 2 estimated
costs based on July 2009 dollars and estimates from the Draft Water System Master
Plan is shown in Table 5 below. The total project costs per Project include construction
cost, environmental documents cost, legal and administrative cost, and design, bid, and
construction management cost. The estimated cost to acquire the private easements is
included in Project 1 (W5). A professional appraisal of the easements will be necessary
in the future once the position of the pipeline is finalized. See Appendix B for
breakdown of the costs for each Project of the Alternative 2.

Table 5. Alternate 2 Estimate of Probable Cost

Project Total Project Cost

Project 1 (W5) $3,068,004
Project 2 (W6) $1,197,808
Project 3 (W7) $7,447,086
Project 4 (W8) $3,929,040

Total of Projects 1-4 (W5-W8) $15,641,938

Advantages & Disadvantages
The advantages of implementing Alternative 2 include:

e Avoid over land crossing and easement issues and potential environmental
impacts by removing Pipe P-533.

e Reduce quantity of pipe by removing Pipe P-533, P-779, and P-741.

e An engineered distribution system, rather than a system of undersized pipelines.

e As-builts would help facilitate general maintenance of the distribution system.

e The extra maintenance that has been required over the years due to various
issues such as leaking pipes and low pressures in the system would be
eliminated.

e Pressure zones will be established with the installation of the six PRVs. This will
reduce pressures in areas experiencing high pressures and increase pressure in
areas of high elevation.

SCE, Inc. PER - MCSD Distribution System Improvements Page 19
12/01/2009



e The required fire flows would be met with the increased pipe sizes, looped
sections of distribution system and a booster pump.
The disadvantages of implementing Alternative 2 include:

¢ Additional O&M required with booster pumps.
e Replacement of booster pumps after useful life.
e Documentation of abandonment of pipeline and locations.

53 Alternative 3 - No Action

This alternative would not require any additional costs associated with environmental
impacts, construction issues, or land acquisition. However, many system deficiencies
have been observed and documented over the years, including high leakage rates,
extremely low and high pressure areas and undersized pipes. Operation and
maintenance will continue to become more time consuming and expensive. As the
distribution system was never engineered, it does not meet many of the District’s
standards, nor the Uniform Fire Code requirements. As the age of the distribution
system increases, so does the risk of system failure. Therefore, as a "No Action”
alternative should be considered, selection of this alternative is not advised from a
technical standpoint, as a compromised distribution system runs the risk of jeopardizing
the entire water supply to the community of McCloud.

Section 6: Alternative Selection

Selection of an Alternative depends on many factors, including the net present worth
cost analysis, O&M, community interests, and long-term interests.

6.1  Net Present Worth Cost Analysis

A net present worth cost analysis was completed to compare the present day cost of the
competing project alternatives. The net present worth analysis requires the conversion
of all cash flows to a common point in time (the present). As such, it requires the
consideration of time value of money and all future cash flows (costs or profits) are
discounted back to the present. In other words, the net present worth is a summation
of all present day costs (cost of implementing the project) and future costs (i.e. O&M
costs) or profits (salvage value) over the analysis period. The analysis period for these
project alternatives is 30 years.

To find the present worth of a project an interest rate is needed to discount future cash
flows. The most appropriate value to use for this interest rate is the rate of return that
one can obtain from investing the money somewhere. The “real” federal discount rate
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from Appendix C of OMB Circular A-94 was used in this present worth analysis. The
current 30-year “real” interest rate is 2.7%.

The present day costs of Alternative 1 include the costs of implementing the project and
is approximately $15,973,427. The future costs include the annual O&M costs and Short
Lived Asset Replacement costs.

If the distribution system is replaced, there will be fewer issues requiring less
maintenance, thus decreasing O&M costs by approximately 25%. If the O&M of the
system decreases by 25%, the annual O&M costs will be approximately $300,000 per
year. The Short Lived Asset Replacement (SLAR) costs, estimated at approximately
$31,576 per year, is approximately 10% of the projected O&M costs. The future annual
SLAR reserve account may have excess funds within the first 5 years, dependent upon
actual expenditures. therefore, it is recommended that these reserves be reviewed
every 5 years for funding re-allocation, as is a standard for most infrastructure fee
schedules. Based on a 2.7% interest rate, the present worth of the annual O&M values
over a 30-year time period equals approximately $6,114,861. The salvage value of the
project is zero dollars. Thus, the total net present worth of Alternative 1 is $22,088,288.

The present cost of Alternative 2 includes the cost of implementing the project and is
approximately $15,641,938. The future costs include the annual O&M cost and the
Short Lived Asset Replacement cost which is included in the O&M cost figures. It is
assumed the O&M cost of Alternative 2 is more expensive than Alternative 1, due to the
maintenance of the booster pumps (approximately $310,000 per year). Based on a 2.7%
interest rate, the present worth of the annual O&M values calculated over a 30-year
time period equals approximately $6,318,690. With a salvage value of zero dollars, the
total net present worth of Alternative 2 is $21,960,627.

The only costs associated with Alternative 3 are the annual O&M costs and the Short
Lived Asset Replacement cost (included in the O&M costs). Based on a 2.7% interest
rate, the present value of the annual O&M values (approximately $400,000 per year)
calculated over a 30 year time period equals $8,153,148.

6.2  Non-Monetary Factors Considered

O&M and SLAR — Under Alternatives 1 and 2, the distribution system will be replaced
and fewer repairs and maintenance will be required. Alternative 1 will require the
typical cleaning and valve maintenance and minor repairs of a distribution system.
Alternative 2 will require additional District resources and time for booster pump
operations and maintenance. Alternative 3 will require significantly more District
resources to operate and maintain the existing system, as the condition of the pipelines
and appurtenances will continue to worsen.
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Community Interests - The main factors that influence community interests are to
provide a system that will last for a long period of time (e.g., 50 year time frame) and be
cost effective to build and operate. Both Alternatives 1 and 2 will provide a long term,
reliable system. However, Alternative 2 will likely require more maintenance and
replacement of the booster pumps. Due to the age and condition of the existing
distribution system, Alternative 3 of No Action does not meet the needs of community
for a long period of time.

Long Term Interests - Long term interests are to provide a distribution system that
meets current standards, provides for existing demands and future growth, and meets
regulatory requirements (e.g., UFC minimum fire flow). Alternative 3 does not meet
these interests at all and Alternatives 1 and 2 meet these interests equally.

6.3 Evaluation of Alternatives

A ranking of the three viable alternatives for both the economic and non-economic
factors was completed. The best alternative was scored a 1; second best a 2; and third
best a 3. Equivalent factors received equal rankings. A summary of the ranking is shown
in Table 6.

Table 6. Evaluation and Ranking of Viable Alternatives

Cost O&M & Community Long Term

Alternative Analysis SLAR Interests Interests Total
1 — Replace with Looped 3 1 1 1 6
System
2 — Replace with a
Partially Looped System 2 2 2 1 7
and Booster Pumps
3 —No Action 1 3 3 3 10

Section 7:  Proposed Project

7.1  Project Design Considerations

The recommended alternative is Alternative 1 - replace the existing distribution system
with a looped system. This project would include abandoning the existing distribution
pipeline in place and replacing it with approximately 25,600 LF of 6-inch PVC pipe,
15,900 LF 8-inch PVC pipe, 11,800 LF of 10-inch PVC pipe, and 9,500 LF of 12-inch pipe.
The existing Bypass Pipelines, Schreder Phase 1 and Boyle Subdivision pipelines would
not be replaced. The proposed distribution system will include 12-inch diameter looped
transmission mains that connect to the two Bypass Pipelines. Three transmission mains
would connect to the 12-inch loop and cross Highway 89. Six PRVs will be installed to
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establish three different pressure zones and keep operating pressures below 100 psi.
After the pipelines and appurtenances are installed in each Project, the public laterals
and meter boxes, as well as the private laterals will be connected. All laterals will be
installed so that there is one lateral per parcel. Connections to the existing houses will
also need to be completed prior to abandoning the existing pipelines in place. Individual
landowners will be responsible for the cost of the lateral and meter connections. These
costs are not included in this PER.

The distribution system will be constructed in four separate Projects, starting with
Project 1 (W5) and ending in Project 4 (W8) (See Figures 5 thru 8). The actual
construction timeline will be dependent upon available funds and coordination with
current customers. A description of the project sequencing is described below:

Project 1 will include replacement of the distribution system on the northwest side of
the of the District’s service area (Figure 5). The distribution system replacement will
include:

12,400 LF of 6 to 12-inch PVC pipeline replacement

14 new fire hydrants

115 public water laterals

2 new water sampling stations

Project 2 will include replacement of the distribution system on the northeast side of
the of the District’s service area (Figure 6). The distribution system replacement will
include:

4,280 LF of 6 to 10-inch PVC pipeline replacement

9 new fire hydrants

87 public water laterals

2 new water sampling stations

Project 3 will include replacement the distribution system on the north side of Highway
89 in the center of the District’s service area (Figure 7). The distribution system
replacement will include:

e 31,700 LF of 6 to 12-inch PVC pipeline replacement

e 64 new fire hydrants

e 379 public water laterals

e 3 new water sampling stations

e 3 pressure reducing valves. The location of PRV-1 will be evaluated further in the

final design plans.

Project 4 will include replacement the distribution system on the south side of Highway
89 (Figure 8). The distribution system replacement will include:
e 13,870 LF of 6 to 12-inch PVC pipeline replacement
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e 23 new fire hydrants

e 89 public water laterals

e 3 new water sampling stations
e 3 pressure reducing valves

7.2  Project Cost Estimate

An itemized estimate of the project costs for each Project of the distribution system
replacement plan, based on July 2009 costs, is included in Appendix A.

7.3 Annual Operating Budget

Budget information was provided by the District's Finance Office. Information on the
annual operating budget is included below:

Income — The water system rate schedule, starting in October 2009, is $31.41 per HE.
There are currently 952 HE’s, of which 174.4 are commercial and 777.6 are residential.
The annual income provided by the current water users is approximately $358,830.
Over the 30-year planning period, the growth rate of the district may not change much
due to the weak housing market and, therefore, the projected number of HE'’s is
projected to increase by 2 per year for the first 5 years and then 5 per year after that for
the 30 year period to 1,087 in 2039. This growth estimate, valued at $31.41 per month
per HE, results in an annual income of $409,712 (in 2009 dollars).

O&M Cost — The annual O&M Costs for the existing District’s water system is $396,390
for the 09/10 fiscal year. This includes O&M costs for the entire water system, not only
the distribution system. Improvements to the distribution system will increase the
efficiency of the water system and decrease the annual O&M costs. Based upon
conversations with the District and sound engineering judgment, the O&M should
decrease by approximately 25% with the recommended improvements.

Short Lived Asset Replacement Cost — The annual cost for the replacement of vehicles,
equipment, tools and computers for the water distribution portion of the water service
is itemized and shown in Appendix C. The annual Short Lived Asset Replacement Cost
that should be in reserves is projected at $31,576. This breaks down to a monthly cost of
$2.76 per HE with the existing 952 HE’s, and with zero growth this will be approximately
$473,640 to the SLAR reserve during the 15 year period. The replacement expectation
for the first 5-year period (years 1-5) is $49,770, the next period (years 6-10) is $89,670
and the 3" period (years 11-15) is $44,100. The replacement expectations are in 2009
dollars and can be expected to increase during the 15 year period. Replacement costs
were based upon data from the District Staff, current USA BlueBook prices and Rural
Development Grant application requirements. Therefore, the SLAR reserve funding
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should be reviewed every 5 years or with the start of each proposed distribution project
as needed or required.

Debt Repayment and Reserves — The community of McCloud will not be able to finance
this project over the planning period without assistance from federal and state funding
programs. The District’s existing reserves and income are not adequate to pay for the
$16 million dollar (2009 dollars) recommended distribution system improvement
project. In order to implement each Project of Alternative 1, funding must be secured
from various sources. Various funding programs should be considered by the District,
including the US Department of Agriculture Rural Development/Rural Utilities Service
(RUS) Loans and Grants. The implementation schedule is dependent upon the District
finding funding support for Project 1 (W5). How the loan will be repaid is dependent
upon the funding sources (i.e. the amount of the grant and loan financing). For the
purposes of this report, two scenarios were considered to determine the possible debt
repayment schedule. Scenario 1 includes a grant from the Federal Stimulus money that
covers 30 percent of the debt, and loans from other various sources covering the
remaining debt. Scenario 2 does not include any grant money, only loans from various
sources. Potential debt repayment schedules for Scenarios 1 and 2, based on a loan
interest rate of 3.5% and term of 40 years, are shown in Tables 7 and 8, respectively.

Table 7. Scenario 1: Example Average Annual Debt Repayment (30% Grant; 70% Loan)

Estimated Stimulus Loan AX;:EZ Curz:ﬁ:vz
Project Schedule Cost (2009 Grant Obligation g
Dollars) (30%) (70%) Debt  Annual Debt
Payment* Payment*
Project 1
r(°v‘§§) 2012-2014  $3,169,908  $950,972  $2,218,936  $114,297 $114,297
Project 2
rz)\:\%:) 2014-2015 $1,197,808 $359,342 $838,466 $43,189 $157,487
Project 3
r?\;\(/a;) 2016-2018  $7,676,671 $2,303,001  $5373,670  $276,798 $434,285
Project 4
rz)xg) 2018-2020 $3,929,040 $1,178,712 $2,750,328 $141,669 $575,954

*Includes a debt payment reserve (10% of the average annual payment). Loan term of 40 years.
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